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������� ����� ��� ! 

 

"�#�!�$ �%�   :    �&'' 

��� ������	 :     
�� 
   [�� �� ��� (��x�) : ���� ��, ����	�� ������� ��)]  

���� ������	 :     
�� 
  [�� �� ��� (��x�) : ���� ��, ����	�� ������� ��)]  

 �� ������	 :     
�� 
  [�� �� ��� (��x�) : ���� ��, ����	�� ������� ��)]  

!" �# ������	  :     
�� 
  [�� �� ��� (��x�) : ���� ��, ����	�� ������� ��)]  

 

"�#�!�$ � �($ ���) :          �* x � = �*+ 

��� ������	 �$�%& ���' :  (�  

���� ������	 �$�%& ���' :  (� 

 �� ������	 �$�%& ���' :  (� 

!" �# ������	 �$�%& ���' :  (� 

 

 

 
 

 

 
 



 
 

                      fËbj −p−jØV¡l 
 
 fËbj fœ :  h¡wm¡ p¡¢q−aÉl C¢aq¡p              f§ZÑj¡e -�''  
 
101.1  fËbj AdÑ                        fËnÀj¡e ,'(�'+�')  
                                                           (��x�+�x�+ � x() 

  ). ��!�� য"+ - p¡j¡¢SL, I¢aq¡¢pL J p¡wú«¢aL −fËr¡��& h¡wm¡ p¡¢q−aÉl C¢aq¡p ।  

   �. �,�য"+ – p¡j¡¢SL, I¢aq¡¢pL J p¡wú«¢aL −fËr¡��& -�.�� ���/��	 0�/��।  
 
101.2   ¢àa£u AdÑ                     fËnÀj¡e ,'(�'+�') 

                                                                            (��x�+�x�+ � x() 
 ). p¡j¡¢SL, I¢aq¡¢pL J p¡wú«¢aL −fËr¡��& Fe¢hwn 1�2�	 -�.�� ���/��	 0�/��। 
 �.p¡j¡¢SL, I¢aq¡¢pL J p¡wú«¢aL −fËr¡��& ¢hwn 1�2�	 -�.�� ���/��	 0�/�� । 

 

¢àa£u fœ :  fË¡Q£e J jdÉk¤−Nl h¡wm¡ p¡¢qaÉ                 f§ZÑj¡e -100 
 
102.1    fËbj AdÑ                         fËnÀj¡e ,'(�'+�') 

                                                                             (��x�+�x�+ � x() 
1. QkÑ¡N£¢a fc¡hm£ (�3 �. 

�,�,
,�,4,�,��,��,�(,�
,�4,�5,�6,��,��,�5,��,�6,(�,((,(4,
�,
4)                    

           2. hs¥Qä£c¡−pl nË£L«o·L£aÑe  (SeÈM™, hwn£M™, l¡d¡¢hlq)z 
     3. L«o·c¡p L¢hl¡−Sl nË£°QaeÉQ¢la¡jªa B¢cm£m¡ 4bÑ f¢l−µRc J jdÉm£m¡               
        8j f¢l−µRc 

      
. 7-8- �39��-3� : /�	�3 !$-: ; �1-!< ���/=� �>��3 

 
102.2   ¢àa£u AdÑ                      fËnÀj¡e ,'(�'+�') 

                                                                                                   (��x�+�x�+ � x() 
            1. −N¡f£Q−¾cÊl N¡e (Bö−a¡o i–¡Q¡kÑ pÇf¡¢ca) 
            2. j¡¢�L c−šl Qä£j‰m (p¤¤e£m JT¡ pÇf¡¢ca) 

3. SN‹£he −O¡o¡−ml jep¡j‰m (Bö−a¡o c¡p pÇf¡¢ca) 

. �1-��� : 	���?	 �@�!�য# 



 
 
a«a£u fœ : Bd¤¢eL h¡wm¡ L¡hÉ J L¢ha¡               f§ZÑj¡e -100  
103.1   fËbj AdÑ                       fËnÀj¡e ,'(�'+�')          
                                                                (��x�+�x�+ � x()         
       1. −jOe¡chd L¡hÉ  - j¡C−Lm jd¤p§ce cš 
            2. ��	3� �A� : �-/�	���� !$-: 
            (.�B�1��  - য�<��� ���C�D	  

        
. −j¡¢qam¡m jS¥jc¡−ll −nËù L¢ha¡ 

              
   
103.2    ¢àa£u AdÑ              fËnÀj¡e ,'(�'+�') 

                                                    (��x�+�x�+ � x() 

1. S£he¡e¾c c¡−nl −nËù L¢ha¡ 
2. h¤Ü−ch hp¤¤l −nËù L¢ha¡ 
3. E �-�F�-��-G�H - �-8"  �3 

. p¤¤i¡o j¤−M¡f¡dÉ¡−ul −nËù L¢ha¡ 

 
-�� .# �/ : IDC               f§ZÑj¡e -100(75+25) 
 

¢àa£u −p−jØV¡l 
 
 
fËbj fœ : i¡o¡¢h‘¡e J h¡wm¡ i¡o¡l B−m¡Qe¡          f§ZÑj¡e -100 

 
201.1 fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                           (��x�+�x�+ � x() 

1. i¡o¡l pw‘¡, −nË¢Z¢hi¡N, i¡o¡ B−m¡Qe¡l l£¢a J fÜ¢a -HLL¡¢mL,       
L¡m¡e¤œ²¢jL, " ������)   

2. C−¾c¡-CE−l¡f£u i¡o¡hwn, i¡la£u BkÑi¡o¡l ¢h¢iæ Ù¹l  
(. -�.�� ��G�	 I� ; 	�� 

 
201.2 ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 



                                                                               (��x�+�x�+ � x() 
1. dÆ¢eašÄ J l©fašÄ 
2. h¡LÉašÄ J °nm£¢h‘¡e 
3. pj¡S i¡o¡¢h‘¡e J Efi¡o¡ašÄ 

 
 
¢àa£u fœ :  fËhå                  f§ZÑj¡e -100  
  
202.1 fËbj AdÑ                   fËnÀj¡e 5'(40+10)  
                                                            (��x�+�x�+ � x() 

 
 1. nL¥¿¹m¡  - DnÄlQ¾cÊ ¢hcÉ¡p¡Nl (h‰£u p¡¢qaÉ f¢loc fËL¡¢na) 

        

        2. ¢h¢hd fËhå - h¢ˆjQ¾cÊ Q−–¡f¡dÉ¡u (JF	!�	,+��)�-�,�-3���� ; K��3-,1L��� ��	M� N-.   

                                   �3��3�����,-A�3�1	 ) G),-�A���	 0�/��) 

     3. L¡m¡¿¹l-lh£¾cÊe¡b W¡L¥l ()���O,�-�-!�� ; P�-�-!��,���)�/,�Q��&� ; -�=�, 

              -������)	 ��R ,�/M"�"�����,	-�<����	 	�S9��) �,����	 �T& ) 

            
. )�-�	 )�� : K�-���M 3�1  

   
        
202.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 
             1. �-U �.V/ -  fËjb −Q±d¤l£ ( -A ���/��	 �-য"+, -WO� -W �), ���/��  

                              ����, ��	!< , ��,"��G� -��� !�� ��G� , ��	-�G#	 X)�, 

                               �� �"� �)�= , ��	� ; ���	� )  

 

2. �,"��)� ; 	-�<���  -Bh¤ pu£c BCu¤h (P�A��-�, ; �,"��)  

                    )�-�,P�A��-�, ; 	-�<���, )�-�	 ��G�,) 

     (. �1Y-�.Z �-0�/��   - �"���L��	 !�@���,���  

. -�[��� K�-�� 	���   - ��	3 !< �!\,"	� 



 
 
a«a£u fœ : e¡VÉp¡¢qaÉ               f§ZÑj¡e -100  
 
203.1 fËbj AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. L«o·L¥j¡l£   -  jd¤p§ce cš 
�. �,-�	 N)�31� - 3��-U"  ��� 
(. �]" ^   - ¢N¢lnQ¾cÊ  −O¡o 

. �"	K�/��   -  ¢à−S¾cÊm¡m l¡u 
   

 
 
203.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 

1. �3-�+K# �         –            �-K� �@�!�য# 
2. ea¥e Cýc£  -  p¢mm −pe 
3. Hhw C¾cÊ¢Sv  -  h¡cm plL¡l 

. 7+�	) ��)�    -         1!�� ���CD 

 

-�� .# �/ : IDC              f§ZÑj¡e -100 (75+25) 
 
 

                        a«a£u −p−jØV¡l 
 
fËbj fœ : p¡¢qaÉašÄ J p¡¢qaÉ pj¡−m¡Qe¡          f§ZÑj¡e -100 

 
301.1 fËbj AdÑ                     fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. fË¡Q£e i¡la£u L¡hÉašÄ  (lp, dÆ¢e, AmwL¡l, l£¢a, h−œ²¡¢š², K¢QaÉ) 
2. AÉ¡¢lØVV−ml L¡hÉašÄ 
3. lh£¾cÊe¡b W¡L¥−ll p¡¢q−aÉl f−b 

 
301.2 ¢àa£u AdÑ                       fËnÀj¡e 5'(40+10) 



                                                                           (��x�+�x�+ � x() 
1. −l¡j¡¢¾VL L¡hÉašÄ 
2. p¡¢qaÉ pj¡−m¡Qe¡l l£¢a-fÜ¢a Hhw L−uL¢V jah¡c : Ešl Bd¤¢eLa¡, Ešl 
  Kf¢e−h¢nLa¡, j¡LÑph¡c£ p¡¢qaÉašÄ, e¡l£h¡c£ p¡¢qaÉašÄ, h¡M¢a−el 
  p¡¢qaÉašÄz  
(. h¡wm¡ pj¡−m¡Qe¡ p¡¢qaÉ : h¢ˆjQ¾cÊ, lh£¾cÊe¡b, −j¡¢qam¡m jS¥jc¡l, nË£L¥j¡l  
   h−¾cÉ¡f¡dÉ¡u, -"_�3- -�" 
 

¢àa£u fœ : lh£¾cÊp¡¢qaÉ               f§ZÑj¡e -100  
302.1  fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1.  ¢Qœ¡ 
2.  ���� 
(.  hm¡L¡ 

.  ����) 

 
302.2 ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. !" 	A 
2. l¡S¡ J l¡e£ 
3. S£heØj«¢a 

      
. �-�!� �-U (-��K)��,�))�`��,�	��M�,����	�-���) 

 
a«a£u fœ :  Lb¡p¡¢qaÉ                 f§ZÑj¡e -100 
303.1 fËbj AdÑ                   fËnÀj¡e ,'(�'+�') 

                                                                                                     (��x�+�x�+ � x() 
1. ��M�a    -  h¢ˆjQ¾cÊ Q−–¡f¡dÉ¡u 
2. nË£L¡¿¹ (�� �-#)   -  nlvQ¾cÊ Q−–¡f¡dÉ¡u 
(. 	�K�+	     -  A¢juïoZ jS¥jc¡l 

. %���     - -�]" � 

 
303.2 ¢àa£u AdÑ                   fËnÀj¡e ,'(�'+�') 

                                                                                              (��x�+�x�+ � x() 
 1. NÒf…µR : lh£¾cÊe¡b W¡L¥l (HLl¡¢œ, c¤l¡n¡, j¢Zq¡l¡, A¢a¢b, eøe£s,     
                    fum¡ �b	, q¡mc¡l−N¡ù£, l¢hh¡l )                                      



 2. L‹m£ :  flöl¡j     

 (. j¡¢eL h−¾cÉ¡f¡dÉ¡−ul −nËù NÒf 
 
. a¡l¡nˆl h−¾cÉ¡f¡dÉ¡−ul −nËù NÒf 
 

-�� .# �/ : 0�
1�2� !3�
���                               f§ZÑj¡e -100  

30�.1 fËbj AdÑ 
          -") �	��J/&��# ����	                                   ������� ���- �� 

 30�.2 ¢àa£u AdÑ 
          c�� �	�d� (class Test)                                ������� ���- �� 

 

                   
                     Qa¥bÑ −p−jØV¡l 

¢h−no fœ 
      
                      L) jdÉk¤−Nl h¡wm¡ p¡¢qaÉ 
 
fËbj fœ :              f§ZÑj¡e -100 

                �,�য"�+	 ���/�,�	�	 B�#-����K�)-��.Z �) ��d���& B���!��   

401.1 fËbj AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1.  j‰mL¡hÉ 
2.  Ae¤h¡c 
(. BMÉ¡eL¡hÉ 
 

402.1 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. ¢m¢f Eá−hl C¢aq¡p, œ²j¢hhaÑ−el d¡l¡ 
      2. �"�� : Ef¡c¡e, pwlrZ, pÇf¡ce¡ 

      3. �"�� f¡W 

¢àa£u fœ :                f§ZÑj¡e -100 



 
402.1  fËbj AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                             (��x�+�x�+ � x() 

1. L«¢šh¡p JT¡l nË£l¡j f¡y¡Q¡m£ (q−lL«o· j¤−M¡f¡dÉ¡u pÇf¡¢ca) 
2. j¡m¡dl hp¤¤l nË£L«o·¢hSu  (M−N¾cÊe¡b ¢jœ pÇf¡¢ca) 
3. °puc Bm¡J−ml fcÈ¡ha£  (−che¡b h−¾cÉ¡f¡dÉ¡u pÇf¡¢ca) 

  
. 0J�"] K"���� : �"/e3 ��+	 
 
402.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 

1. !f��A�   - �"LM !$-: (%. �"L��	 ��� �>��3) 

�. jep¡j‰m   - −LaL¡c¡p −rj¡eM   
2. djÑj‰m   - l©fl¡j Qœ²haÑ£ (X. p¤¤L¥j¡l −pe, X. ¢h¢SaL¥j¡l cš J     
     p¤¤e¾c¡ cš pÇf¡¢ca) 
3. Aæc¡j‰m   - i¡laQ¾cÊ l¡u…Z¡L	 (g�K<��� -�M����,��� �>��3)  

 
 
a«a£u fœ :              f§ZÑj¡e -100 
 
  403.1 fËbj AdÑ                  fËnÀj¡e 50(40+10) 
                                                                              (��x�+�x�+ � x() 

1. °QaeÉi¡Nha (B¢c M™) -  hª¾c¡he c¡p (	�-	h� !�@���,��� �>��3) 

�. �-3����	 �3�-��   - (/�	) 8 �"�����,��� �>��3) 

(. Qä£c¡−pl fc¡hm£   -  (¢hj¡e¢hq¡l£ jS¥jc¡l pÇf¡¢ca) 

. −N¡¢h¾c c¡−pl fc¡hm£    -       (¢hj¡e¢hq¡l£ jS¥jc¡l pÇf¡¢ca) 
 

403.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. −m¡lQ¾cÊ¡e£    -   −c±ma L¡S£  (−che¡b h−¾cÉ¡f¡dÉ¡u pÇf¡¢ca) 
2. °jje¢pwq N£¢aL¡ -  (jýu¡, jm¤u¡, Q¾cÊ¡ha£)-c£−enQ¾cÊ −pe pÇf¡¢ca 

      3. �+��#¢hSu  -     (p¤¤Mju j¤−M¡f¡dÉ¡u pÇf¡¢ca) 

       
. �)�!�-/�	 	�K3	-��		 ���/�  

 

 



-�� .# �/ : 0�
1�2� !3�
���                               f§ZÑj¡e -100  

30�.1 fËbj AdÑ 
   �-�1G �� �i�� ��-U 	!��                                    ������� ���- �� 

 30�.2 ¢àa£u AdÑ 
        ��\��) �	�d�                                          ������� ���- �� 

      
 

M) EfeÉ¡p J −R¡VNÒf 
 

 fËbj fœ : EfeÉ¡p J −R¡VN−Òfl ašÄ            f§ZÑj¡e -100 
 
 
401.1   fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                           (��x�+�x�+ � x() 

   EfeÉ¡−pl a¡¢šÄL J I¢aq¡¢pL B−m¡Qe¡ 
 

401.2  ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 

  −R¡VN−Òfl a¡¢šÄL J I¢aq¡¢pL B−m¡Qe¡z 
 
 
¢àa£u fœ :          f§ZÑj¡e -100 
 
402.1  fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                              (��x�+�x�+ � x() 

 1. −n−ol L¢ha¡   -  lh£¾cÊe¡b W¡L¥l 
 2. f¤a¥m e¡−Ql C¢aLb¡  -  j¡¢eL h−¾cÉ¡f¡dÉ¡u  
 3. −Y¡ys¡C Q¢la j¡ep -  pa£e¡b i¡c¤s£ 
  
. ��� ���"              -  7��3 ;����J^�/ 

 
 
402.2 ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                          (��x�+�x�+ � x() 



1. qy¡p¤¤m£ h¡y−Ll EfLb¡  -  a¡l¡nˆl h−¾cÉ¡f¡dÉ¡u 
2. f−bl f¡yQ¡m£   -  ¢hi¨¢ai¨oZ h−¾cÉ¡f¡dÉ¡u 
3. Al−ZÉl A¢dL¡l   -  jq¡−nÄa¡ −ch£ 

. �/�)���	 	��	 �j�=�  -         ���	1 -�" 

 
 
a«a£u fœ :                f§ZÑj¡e -100 
 
403.1 fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                           (��x�+�x�+ � x() 

�. ����< ����	 −nËù NÒf 
�.¢hi¢̈aiöZ h−¾cÉ¡f¡dÉ¡−ul −nËù NÒf  
3.�-�� ��� G� �"�����,����	 �ik +Y 

. P���KH ����	 ��-#��! �Q�&+Y 

        
403.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                           (��x�+�x�+ � x() 

1. SNc£n …−çl −nËù NÒf 

2. e¡l¡uZ N−‰¡f¡dÉ¡−ul −nËù NÒf 
(. -�]" ��	 �ik +Y 

     
. �"�-�, �j��G	 �ik +Y 

-�� .# �/ : 0�
1�2� !3�
���                               f§ZÑj¡e -100  

30�.1 fËbj AdÑ 
        �-�1G �� �i�� ��-U 	!��                              ������� ���- �� 
 

 30�.2 ¢àa£u AdÑ 
         ��\��) �	�d�                                        ������� ���- �� 

    

    
 
                  N) −m¡Lpwú«¢a J −m¡Lp¡¢qaÉ  



 
fËbj fœ :                   f§ZÑj¡e -100 
 
401.1 fËbj AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. pwú«¢a ¢hhaÑ−el d¡l¡u −m¡Lpwú«¢a - pw‘¡, ül©f-°h¢nøÉ, −nË¢Z  
2. ašÄ J Ae¤n£me fÜ¢a 

 
401.2 ¢àa£u AdÑ                   fËnÀj¡e 5'(40+10) 
                                                                             (��x�+�x�+ � x() 

1. −m¡Li¡o¡, −m¡Lp¡¢q−aÉl i¡o¡, °h¢nøÉ J °h¢Qœz 
2. −m¡LnË¥¢a, LbLa¡l I¢aqÉ, l©fLb¡, −m¡LLb¡, hËaLb¡, −m¡Lf¤l¡Z 

¢àa£u fœ :                f§ZÑj¡e -100 
402.1  fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                               (��x�+�x�+ � x() 

1. Rs¡, fËh¡c, dy¡d¡,  
2. N¡b¡-N£¢aL¡-hÉ¡m¡X  
(. −m¡Lh¡cÉ, −m¡LpwN£a, −m¡Le¡VÉ, −m¡LeªaÉ, −m¡Lœ²£s¡  

 
402.2 ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 

1. −m¡Lpwú¡l, −m¡L¢hnÄ¡p, −m¡LdjÑ, −m¡L¡Q¡l, 
 �����, jÉ¡¢SL, VÉ¡h¤, −V¡−Vj, V¡Cf,−j¡¢Vg 
(. −m¡Lpwpú«¢a	  −rœpj£d�l 	��-�_� 

 
  a«a£u fœ :               f§ZÑj¡e -100 
 
403.1  fËbj AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x()  

1. −m¡Lp¡¢qaÉ  - lh£¾cÊe¡b W¡L¥l  
2. h¡wm¡l hËa -  Ahe£e¾cÊe¡b W¡L¥l 
(. °jje¢pwq N£¢aL¡ -    c£−enQ¾cÊ −pe pÇf¡¢ca 

 
403.2  ¢àa£u AdÑ                    fËnÀj¡e 5'(40+10) 
                                                                            (��x�+�x�+ � x() 



1. h¡wm¡l −m¡Lpwú«¢a  - Bö−a¡o i–¡Q¡kÑ   
2. B−cÉl Nñ£l¡  - q¢lc¡p f¡¢ma 
(. ���)�.Z � !!# �� ���k���) ���� 

  

-�� .# �/ : 0�
1�2� !3�
���                               f§ZÑj¡e -100  

30�.1 fËbj AdÑ 
    �-�1G �� �i�� ��-U 	!��                                   ������� ���- �� 

 30�.2 ¢àa£u AdÑ 
          ��\��) �	�d�                                        ������� ���- �� 

                      
 
 

**************** 
 

 

 

 

 

 
 
 
 
 

pq¡uL NË¿Û a¡¢mL¡ 
 
 

h¡‰¡m¡ i¡o¡ J h¡‰¡m¡ p¡¢qaÉ ¢houL fËÙ¹¡h  -  l¡jN¢a eÉ¡ulaÀ  
h¡‰¡m¡ p¡¢q−aÉl C¢aq¡p (1j-5j M™) - p¤¤L¥j¡l −pe 
fË¡Q£e h¡wm¡ J h¡P¡m£  -  p¤¤L¥j¡l −pe 
hªqv h‰ 1j J 2u M™) - c£−enQ¾cÊ −pe  
h¡wm¡ p¡¢q−aÉl C¢ahªš (1j-10j M™) - A¢paL¥j¡l h−¾cÉ¡f¡dÉ¡u 



h¡wm¡ p¡¢q−aÉl l©f−lM¡ (1j J 2u M™)  -  −N¡f¡m q¡mc¡l 
h¡wm¡ p¡¢q−aÉl C¢aLb¡  (1j-4bÑ fkÑ¡u)  -  i−̈ch −Q±d¤l£ 
h¡wm¡ −c−nl C¢aq¡p  -  l−jnQ¾cÊ jS¥jc¡l 
h¡wm¡ p¡¢q−aÉl fË¡Q£e L¢h−cl f¢lQu  -  p¤¤Mju j¤−M¡f¡dÉ¡u 
jdÉk¤−Nl h¡wm¡ p¡¢q−aÉl abÉ J L¡mœ²j  -  p¤¤Mju j¤−M¡f¡dÉ¡u 
h¡wm¡ p¡¢q−aÉl ¢hL¡−nl d¡l¡ (B¢c J Bd¤. k¤N) - nË£L¥j¡l h−¾cÉ¡f¡dÉ¡u 
h¡wm¡ p¡¢q−aÉl ehk¤N  - n¢niöZ c¡n…ç 
p¡¢qaÉ J pwú«¢al a£bÑ p‰−j  - nË£L¥j¡l h−¾cÉ¡f¡dÉ¡u 
h¡wm¡ j‰mL¡−hÉl C¢aq¡p  - Bö−a¡o i–¡Q¡kÑ 
h¡‰¡m£l C¢aq¡p (B¢c fhÑ)  -  e£q¡ll”e l¡u 
q¡S¡l hR−ll h¡P¡¢m pwú«¢a - −N¡m¡j j¤l¢nc 
The Origin and Development of Bengali Language - Suniti kumar 
Chattapaddhyay  
Indian Literature  - Sisirkumar Das 
q¡S¡l hR−ll f¤l¡Z h¡‰¡m¡ i¡o¡u −h±Ü N¡e J −c¡q¡ - qlfËp¡c n¡œ£ 
h¡wm¡ i¡o¡ fËp−‰  -  p¤¤e£¢aL¥j¡l  Q−–¡f¡dÉ¡u 
h¡wm¡ i¡o¡a−šÄl i¨¢jL¡  - p¤¤e£¢aL¥j¡l Q−–¡f¡dÉ¡u 
i¡o¡l C¢ahªš  - p¤¤L¥j¡l −pe 
pwú«a J fË¡L«a i¡o¡l œ²j¢hL¡n  -  f−lnQ¾cÊ jS¥jc¡l 
h¡wm¡ i¡o¡l C¢aq¡p  -  j¤l¡¢l−j¡qe −pe 
p¡d¡lZ i¡o¡¢h‘¡e J h¡wm¡ i¡o¡  -  l¡−jnÄl n' 
i¡o¡ ¢S‘¡p¡  -  ¢n¢nlL¥j¡l c¡n 
n−ël SNv  -  f¡hÑa£QlZ i–¡Q¡kÑ 
h¡wm¡ i¡o¡   -  f¡hÑa£QlZ i–¡Q¡kÑ 
h¡wm¡ R¾c  -  lh£¾cÊe¡b W¡L¥l 
h¡wm¡ R−¾cl j§mp§œ  -  Aj§mÉde j¤−M¡f¡dÉ¡u 
e§ae R¾c f¢lœ²j¡  -  fË−h¡dQ¾cÊ −pe…ç 
R−¾cl h¡l¡¾c¡  -  n´M −O¡o 
AmwL¡l Q¢¾cÊL¡  -  nÉ¡j¡fc Qœ²haÑ£ 
p¡¢qaÉ J pj¡−m¡Qe¡l l©f-l£¢a  - E‹ÆmL¥j¡l jS¥jc¡l 
p¡¢qaÉ p¾cnÑe  -  nË£nQ¾cÊ c¡n 
AÉ¡¢lØVVm : L¡hÉašÄ  - ¢n¢nlL¥j¡l c¡n (Ae¤.) 
H¢lØVV−ml −f¡−u¢VLp J p¡¢qaÉašÄ  -  p¡deL¥j¡l i–¡Q¡kÑ 
L¡hÉ¡−m¡L   -  p¤¤d£lL¥j¡l c¡n…ç 
−h±ÜdjÑ J QkÑ¡¢N¢a  -  n¢ni¨oZ c¡n…ç 



QkÑ¡N£¢a fc¡hm£  - p¤¤L¥j¡l −pe 
QkÑ¡N£¢al i¨¢jL¡  -  S¡q²h£L¥j¡l Qœ²haÑ£ 
QkÑ¡N£¢a f¢lœ²j¡  -  ¢ejÑm c¡n 
hs¥Qä£c¡−pl nË£L«o· L£aÑe  - Ajªap§ce i–¡Q¡kÑ pÇf¡. 
°ho·h fc¡hm£  - q−lL«o· j¤−M¡f¡dÉ¡u pÇf¡. 
°ho·h fc¡hm£ f¢lQu  -  pe¡ae −N¡üj£ 
nË£ nË£ °QaeÉ c¢la¡jªa  - l¡d¡−N¡¢h¾c e¡b 
L¢h i¡laQ¾cÊ  - nˆl£fËp¡c hp¤¤ 
jdÉk¤−Nl L¢h J L¡hÉ  -  nˆl£fËp¡c hp¤¤ 
j¡ehdjÑ J h¡wm¡ L¡−hÉ jdÉk¤N  -  Al¢h¾c −f¡Ÿ¡l 
jdÉk¤−Nl l¡Spi¡l p¡¢qaÉ  -  −che¡b h−¾cÉ¡f¡dÉ¡u 
jdÉk¤−Nl p¡¢qaÉ −L¡Q¢hq¡l l¡Sclh¡l  -  c£fLL¥j¡l l¡u pÇf¡. 
jdÉk¤−Nl h¡wm¡ J h¡P¡m£  - p¤¤L¥j¡l −pe 
−m¡lQ¾c¡e£ J pa£jue¡  -  −che¡b h−¾cÉ¡f¡dÉ¡u pÇf¡. 
−LaL¡c¡p −rj¡e¾c jep¡j‰m  -  aeÈu ¢jœ, j£l −lS¡Em L¢lj,  

 p¤¤−h¡dL¥j¡l kn pÇf¡. 
n¡š²fc¡hm£ J n¢š²p¡de¡  - S¡q²h£L¥j¡l Qœ²haÑ£ 
i¡l−al n¢š² p¡de¡ J n¡š² p¡¢qaÉ  -  n¢ni¨oZ c¡n…ç 
lh£¾cÊe¤p¡l£ L¢hpj¡S  -  Al¦ZL¥j¡l j¤−M¡f¡dÉ¡u 
L¢h nË£ jd¤p§ce  - −j¡¢qam¡m jS¥jc¡l 
−j¡¢qam¡m jS¥jc¡l L¢h J pj¡−m¡QL  - ih−a¡o cš 
pj¡−m¡QL −j¡¢qam¡m  - Aˆ¥n i– 
−j¡¢qam¡−ml L¡hÉ J L¢hj¡ep  - c¤NÑ¡nˆl j¤−M¡f¡dÉ¡u 
¢hcÉ¡p¡Nl J h¡P¡m£ pj¡S  -  ¢heu −O¡o 
L¢h −j¡¢qam¡m  - qle¡b f¡m 
jd¤p§ce L¢h J e¡VÉL¡l  - p¤¤−h¡dQ¾cÊ −pe…ç 
−jOe¡chd L¡hÉ  - p¤¤L¥j¡l h−¾cÉ¡f¡dÉ¡u pÇf¡.  
Fe¢hwn na¡ë£l h¡wm¡ N£¢aL¢ha¡  -  Al¦ZL¥j¡l j¤−M¡f¡dÉ¡u 
Bj¡l L−uLSe L¢h  -  SNc£n i–¡Q¡kÑ 
Bd¤¢eL h¡wm¡ L¡hÉ f¢lQu  - c£¢ç ¢œf¡W£ 
L¡−ml f¤a¥m - h¤Ü−ch hp¤¤ 
L¢ha¡l Lb¡  -  S£he¡e¾c c¡n 
Bd¤¢eL L¢ha¡l ¢cNÄmu  - AnË¥L¥j¡l ¢pLc¡l 
Bd¤¢eL h¡wm¡ L¢ha¡l l©f−lM¡ - h¡p¿¹£L¥j¡l j¤−M¡f¡dÉ¡u 
¢jb f¤l¡−Zl i¡P¡-Ns¡  -  Q¾cÊjõ£ −pe…ç 



S£he¡e¾c  - −N¡f¡mQ¾cÊ l¡u 
S£he¡e¾c pj¡S J pjL¡m  -p¤¤¢ja¡ Qœ²haÑ£ 
HL¢V erœ B−p - Að¥S hp¤¤ 
Bd¤¢eL h¡wm¡ L¡hÉ  - a¡l¡fc j¤−M¡f¡dÉ¡u 
h¡wm¡ L¢ha¡l L¡m¡¿¹l  - p−l¡S h−¾cÉ¡f¡dÉ¡u 
h¡wm¡ L¡−hÉ f¡ÕQ¡aÉ fËi¡h  - E‹ÆL¥j¡l jS¥jc¡l 
h¤Ü−ch hp¤¤ L¡m −b−L L¡m¡¿¹−l  -  −hm¡ c¡p pÇf¡. 
¢ho·¥ −c-l p¡¢qaÉ pš¡l på¡−e  - dË¥hL¥j¡l j¤−M¡f¡dÉ¡u pÇf¡. 
p¤¤i¡o j¤−M¡f¡dÉ¡u Lb¡ J L¢ha¡  - n´M −O¡o, −p±l£e i–¡Q¡kÑ, A¢ju     
                   −ch, j¡e−h¾cÊ h−¾cÉ¡f¡dÉ¡u, fËZh ¢hnÄ¡p pÇf¡. 
h¡wm¡ e¡VÉ p¡¢q−aÉl C¢aq¡p  -Bö−a¡o i–¡Q¡kÑ 
h¡wm¡ e¡V−Ll C¢aq¡p  - A¢SaL¥j¡l −O¡o 
e¡V−Ll Lb¡  - A¢SaL¥j¡l −O¡o 
e¡VÉašÄ J  e¡VÉ j’  -  B¢SaL¥j¡l −O¡o 
h¡wm¡ p¡¢q−aÉ e¡V−Ll d¡l¡  - °hcÉe¡b n£m 
h¡wm¡ e¡V−Ll ¢hhaÑe  - p¤¤−lpQ¾cÊ °jœ 
¢à−S¾cÊm¡m L¢h J e¡VÉL¡l  - lb£¾cÊe¡b l¡u 
NZe¡VÉ B−¾c¡me  - cnÑe −Q±d¤l£ 
h¡wm¡ ¢b−uV¡−ll C¢aq¡p  -  cnÑe −Q±d¤l£ 
e¡VÉašÄ ¢hQ¡l  -  c¤NÑ¡nˆl j¤−M¡f¡dÉ¡u 
e¡VÉj’ e¡VÉl©f  -  f¢hœ plL¡l 
e¡VÉL¡l ¢à−S¾cÊm¡m  - p¤¤−h¡dQ¾cÊ −pe…ç 
h¢ˆj plZ£  -  fËjbe¡b ¢hn£ 
h¢ˆj j¡ep  -  Al¢h¾c −f¡Ÿ¡l  
h¢ˆjQ¾cÊ  -  p¤¤−h¡dQ¾cÊ −pe…ç 
lh£¾cÊ p¡¢q−aÉl i¢̈jL¡  - X. e£q¡ll”e l¡u 
Bd¤¢eLa¡ J lh£¾cÊe¡b  - Bh¤ pu£c BCu¤h 
lh£¾cÊ EfeÉ¡p pj£r¡  - paÉhËa −c 
lh£¾cÊ S£he£  -fËi¡aL¥j¡l j¤−M¡f¡dÉ¡u 
l¢h S£he£  -fËn¡¿¹L¥j¡l f¡m 
lh£¾cÊ pª¢ø pj£r¡  - nË£L¥j¡l h−¾cÉ¡f¡dÉ¡u 
lh£¾cÊe¡b : p¡de¡ J p¡¢qaÉ  - A¢jœp§ce i–¡Q¡kÑ 
lh£¾cÊ −R¡VN−Òfl ¢nÒfl©f  - a−f¡hËa −O¡o 
lh£¾cÊe¡−bl −R¡VNÒf  _ fËjbe¡b ¢hn£ 
lh£¾cÊ L¡hÉ f¢lœ²j¡  - E−f¾cÊe¡b i–¡Q¡kÑ 



lh£¾cÊ fË¢ai¡l f¢lQu  - r¥¢cl¡j c¡p 
lh£¾cÊ e¡VÉ f¢lœ²j¡  - E−f¾cÊe¡b i–¡Q¡kÑ 
l¢h l¢nÈ  - Q¡l¦Q¾cÊ h−¾cÉ¡f¡dÉ¡u 
p¡¢qaÉ ¢S‘¡p¡u lh£¾cÊe¡b  - A¢paL¥j¡l h−¾cÉ¡f¡dÉ¡u 
p¡¢qaÉa−šÄ lh£¾cÊe¡b  -  p−aÉ¾cÊe¡b l¡u 
Ef¢eo−cl fVi¨¢jL¡u lh£¾cÊ j¡ep -  n¢niöZ c¡n…ç 
lh£¾cÊe¾ce ašÄ  -  ¢hjmL¥j¡l j¤−M¡f¡dÉ¡u 
h¡wm¡ p¡¢q−aÉl −R¡VNÒf J NÒfL¡l  -i−̈ch −Q±d¤l£ 
p¡¢q−aÉ −R¡VNÒf  -  e¡l¡uZ N−‰¡f¡dÉ¡u 
h¡wm¡ −R¡VNÒf  -¢n¢nlL¥j¡l c¡n 
−R¡VN−Òfl Lb¡  -  lb£¾cÊe¡b l¡u 
L¡−ml fË¢aj¡ -  Al¦ZL¥j¡l j¤−M¡f¡dÉ¡u 
h¡wm¡ p¡¢q−aÉl −R¡VNÒf J NÒfL¡l  -  i−̈ch −Q±d¤l£ 
−R¡VN−Òfl ¢hou Bnu  -p¤¤¢ja¡ Qœ²haÑ£ 
EfeÉ¡p ¢e−u  -  −c−hn l¡u 
EfeÉ¡−pl ea¥e dl−Zl −M¡y−S  -  −c−hn l¡u 
h¡wm¡ EfeÉ¡−pl C¢aq¡p (1j -4bÑ M™)  -  −rœ …ç 
EfeÉ¡−pl Olh¡¢s  -  Sql −pejS¥jc¡l 
h‰ p¡¢q−aÉ EfeÉ¡−pl d¡l¡  - nË£L¥j¡l h−¾cÉ¡f¡dÉ¡u 
EfeÉ¡p p¡¢q−aÉ h¢ˆj  -  fËg¥õL¥j¡l c¡n…ç 
Bd¤¢eL h¡wm¡ EfeÉ¡−pl fVi¢̈j J ¢h¢hd fËp‰  -  l¡−jnÄl n' 
Bd¤¢eLa¡ J h¡wm¡ EfeÉ¡p  - AnË¥L¥j¡l ¢pLc¡l 
h¡wm¡ EfeÉ¡p J a¡l Bd¤¢eLa¡  -  p−aÉ¾cÊe¡b l¡u 
h¡wm¡ EfeÉ¡−pl Evp på¡−e  -  A−n¡LL¥j¡l ¢jœ 
h¡wm¡ EfeÉ¡−pl L¡m¡¿¹l  -  p−l¡S h−¾cÉ¡f¡dÉ¡u 
h¡wm¡ EfeÉ¡−pl ¢nÒf¡¢‰L  -  …Zju j¡æ¡ 
EfeÉ¡−p hZÑj¡m¡  -  p¤¤¢ja¡ Qœ²haÑ£ 
L−õ¡mk¤N  -  A¢Q¿¹ÉL¥j¡l −pe…ç 
L−õ¡−ml L¡m  -  S£−h¾cÊ ¢pwq l¡u 
c¤C ¢hnÄk¤−Ül jdÉL¡m£e h¡wm¡ Lb¡p¡¢qaÉ  - −N¡¢fL¡e¡b l¡u−Q±d¤l£ 
p¡¢qaÉ −L¡o : Lb¡ p¡¢qaÉ :  - A−m¡L l¡u pÇf¡. 
Lb¡p§œ  -  f¢hœ plL¡l 
p¡¢q−aÉl pj¡S  - AnË¥L¥j¡l ¢pLc¡l 
a¡l¡nˆl pjL¡m J EšlL¡−ml cª¢ø−a  -  dË¥hL¥j¡l j¤−M¡f¡dÉ¡u pÇf¡. 
¢hi¨¢ai¨oZ  - ¢Qšl”e −O¡o 



EfeÉ¡−pl fË¢a−hce  - a−f¡d£l i–¡Q¡kÑ 
EfeÉ¡−pl ¢h¢iæ f¡W  - a−f¡d£l i–¡Q¡kÑ 
EfeÉ¡−pl pju  -  a−f¡d£l i–¡Q¡kÑ 
fËa£−QÉl p¡¢qaÉašÄ  -  a−f¡d£l i–¡Q¡kÑ  
h¡M¢ae ašÄ J fË−u¡N  -  a−f¡d£l i–¡Q¡kÑ 
I¢a−qÉl f¤e¢eÑjÑ¡Z -  a−f¡d£l i–¡Q¡kÑ 
S¡L −c¢lc¡, a¡yl ¢h¢ejÑ¡Z   -  a−f¡d£l i–¡Q¡kÑ 
Ahuhh¡c −b−L Ešl Bd¤¢eLa¡  -  Be¾c −O¡o q¡Sl¡ 
L¡−ml fË¢aj¡l  -  Al¦ZL¥j¡l j¤−M¡f¡dÉ¡u 
h¡wm¡ EfeÉ¡p  : fËp‰ B’¢mLa¡  -  jq£−a¡o ¢hnÄ¡p 
pj¡−m¡Qe¡l Lb¡  -  A¢paL¥j¡l h−¾cÉ¡f¡dÉ¡u 
h¡wm¡ p¡¢q−aÉ pj¡−m¡Qe¡l d¡l¡  -  p¤¤c£f hp¤¤ 
h¡wm¡ pj¡−m¡Qe¡l C¢aq¡p  - Al¦ZL¥j¡l j¤−M¡f¡dÉ¡u 
e¡l£ ¢hnÄ  : f¤mL Q¾c  pÇf¡. 
h¤¢ÜS£h£l −e¡VhC -  p¤¤d£l Qœ²haÑ£ pÇf¡. 
p¡¢qaÉ ¢h−hL  -  ¢hjmL¥j¡l j¤−M¡f¡dÉ¡u 
°nm£¢h‘¡e J Bd¤¢eL p¡¢qaÉašÄ  - A¢i¢Sv jS¥jc¡l 
f¡ÕQ¡aÉ p¡¢qaÉašÄ J p¡¢qaÆ i¡he¡  - e−hÉ¾c¥ −pe 
h¡wm¡l −m¡Lp¡¢qaÉ - B−n¡−a¡o i–¡Q¡k 
−m¡Lpwú«¢al p£j¡e¡ J ül©f  -  fõh −pe…ç 
h¡wm¡ −m¡Lp¡¢qaÉ QQÑ¡l C¢aq¡p  -  hl¦ZL¥j¡l Qœ²haÑ£ 
−m¡Li¡o¡ −m¡Lpwú«¢a  -  f¢hœ plL¡l 
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New Syllabus for P. G. Studies (M. Sc.) in Botany: 2017-2018.  

 

Raiganj University 
New Syllabus for P. G. Studies (M. Sc.) in Botany  

Duration: 2 years (Four Semesters); Total Marks -1600; Total Credit - 128 

Semester I 
Course/
Paper Name of the Course 

Marks 
Credit 

Hours 
Class Test Final Total CT L Total 

Theoretical 

SI-BOT-1/T 
Biochemistry and Molecular Biology 
of Plants 

20 55 75 6 3 57 60 

SI-BOT-2/T Mycology and Plant Pathology  20 55 75 6 3 57 60 
SI-BOT-3/T Cytology and Genetics 20 55 75 6 3 57 60 
SI-BOT-
IDC1 Inter Disciplinary Course (IDC)-I* 30 70 100 8 5 75 80 

Practical 

SI-BOT-4/P 
Biochemistry and Molecular Biology 
of Plants 

  25 2   55 

SI-BOT-5/P Mycology and Plant pathology    25 2   55 
SI-BOT-6/P Cytology and Genetics   25 2   55 
 

Tutorials – 55 hours 
Total – 480 hours 

 
Semester II 

Course/
Paper Name of the Course 

Marks 
Credit 

Hours 
Class Test Final Total CT L Total 

Theoretical 
SII-BOT-1/T Plant Physiology and Metabolism 20 55 75 6 3 57 60 

SII-BOT-2/T 
Taxonomy of Angiosperms and 
Plant Developmental Biology 

20 55 75 6 3 57 60 

SII-BOT-3/T Microbiology 20 55 75 6 3 57 60 
SII-BOT-
IDC2 Inter Disciplinary Course (IDC)-II* 30 70 100 8 5 75 80 

Practical 
SII-BOT-4/P Plant Physiology and Metabolism   25 2   55 

SII-BOT-5/P 
Taxonomy of Angiosperms and 
Plant Developmental Biology 

  
25 2   55 

SII-BOT-6/P Microbiology   25 2   55 
 

Tutorials – 55 hours 
Total – 480 hours 
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New Syllabus for P. G. Studies (M. Sc.) in Botany: 2017-2018.  

 

Semester III 
Course/ 
Paper Name of the Course 

Marks 
Credit 

Hours 
Class Test Final Total CT L Total 

Theoretical 

SIII-BOT-1/T 

Biology and Diversity of Algae, 
Bryophytes, Pteridophytes, 
Gymnosperms, Palaeobotany and 
Palynology 

20 55 75 6 3 57 60 

SIII-BOT-2/T 
Ecology, Evolution and Plant 
resource utilization 20 55 75 6 3 57 60 

SIII-BOT-3/T Bioinformatics and Biostatistics 20 55 75 6 3 57 60 
Practical 

SIII-BOT-4/P 

Biology and Diversity of Algae, 
Bryophytes, Pteridophytes, 
Gymnosperms, Palaeobotany and 
Palynology. 

  

25 2   55 

SIII-BOT-5/P 
Ecology, Evolution and Plant 
resource utilization 

  
25 2   55 

SIII-BOT-6/P Bioinformatics and Biostatistics   25 2   55 
Continuing Evaluation 
SIII-BOT-7/S Seminar 50 4 40 
SIII-BOT-8/G Group Discussion 50 4 40 

Tutorials – 55 hours 
Total – 480 hours 

Semester IV 
Course/ 
Paper Name of the Course 

Marks 
Credit 

Hours 
Class Test Final Total CT L Total 

Theoretical 

SIV-BOT-1/T 
Plant Biotechnology and Genetic 
Engineering 

20 55 75 6 3 57 60 

SIV-BOT-2/ET Special/Elective - Paper – I** 20 55 75 6 3 57 60 

SIV-BOT-3/ET Special/Elective - Paper – II** 20 55 75 6 3 57 60 
Practical 

SIV-BOT-4/P 
Plant Biotechnology and Genetic 
Engineering 

  
25 2   55 

SIV-BOT-5/EP 
Corresponding to both the Special 
papers* 

  50 4   100 

Continuing Evaluation 
SIV-BOT-6/DR Project Work/Dissertation/Review 100 8 90 

Tutorials – 55 hours 
Total – 480 hours 

*IDC-I and IDC-II mentioned here are to be pursued by students other than M. Sc. in Botany. Students of M. Sc. Botany will 
pursue IDCs in other PG Department(s) and it will be a 08+08=16 credit course spread over two semesters (Semester-I & II). 

**Special/Elective Course (any one to be selected; each course contains two theory and one practical paper): 
1. Cytogenetics,    2.  Microbiology, 
3. Mycology and Plant Pathology,  4. Plant Physiology, Biochemistry and Molecular Biology 
5.  Taxonomy of Angiosperms and Biosystematics 
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New Syllabus for P. G. Studies (M. Sc.) in Botany: 2017-2018.  

 

Semester‐I	(SI)	
	
Paper	SI‐BOT‐1/T	‐	Biochemistry	and	Molecular	Biology	of	plants	

(Theory)	
	

1. Carbohydrates:		Structure	and	function;	Plant	storage	carbohydrates;	Cell	wall‐	
structure	&	function;	Glycoproteins	&	proteoglycans;	sugar	code.	 								

2. Lipids	 and	 membranes:	 Structure	 and	 function;	 types	 and	 function	 of	
membrane	lipids.		

3. Lipid	metabolism:	Fatty	acid	biosynthesis	and	breakdown;	Synthesis	of	storage	
and	membrane	lipids.	 	 	 	 	

4. Proteins:	Amino	acid	components	and	structural	 features;	Primary,	 secondary,	
tertiary,	 quarternary	and	 supra‐molecular	 structures	domains,	motif	 and	 folds;	
Non‐covalent	interactions	in	relation	to	structural	conformation;	Ramachandran	
plots.	

5. Membrane	Transport:	Membrane	 transport	 proteins;	 Primary	 and	 secondary	
active	 transport;	 Kinetic	 analysis	 of	 transport	mechanisms;	 Membrane	 H+	 and	
Na+‐K+	ATPase.	Importins	and	exportins.	

6. Amino	acid	biosynthesis:	α‐Ketoglutarate	and	Oxaloacetate	families.			
7. Nucleic	 acids:	 Composition,	 three	 dimensional	 structures;	 helix	 (A,	 B,	 Z),	

different	forms	of	RNA;	DNA	replication;	Nucleic	acid	biosynthesis.	
8. Enzymology:	General	catalytic	properties;	Enzyme	kinetics‐	Michaelis–	Menten	

and	Lineweaver	Burke	plots;	Negative	and	Positive	co‐operativity;	Regulation	of	
enzymes;	Allosteric	enzymes;	Isozymes;	Role	of	coenzymes	and	cofactors.	

9. Cell	signaling:	Signaling	molecules	and	their	receptors,	functions	of	cell	surface	
receptors	(G‐protein	coupled	receptor,	receptor	PTK,	cytokine	and	non‐receptor	
PTK),	 second	 messengers.	 Cell	 interactions:	 Cellular	 adhesions,	 junctional	
proteins	and	receptors.	

10. DNA	hybridization	&	sequencing:	Generation	of	radio‐labeled	probe	and	blotting	
techniques;	 Southern	 and	 Northern	 hybridization;	 DNA	 Sequencing	 methods;	
Polymerase	chain	reaction:	Principles	&	methods.										
	

Paper	SI‐BOT‐2/T	‐	Mycology	and	Plant	Pathology	(Theory)	
	

MYCOLOGY	

1. Introduction	to	Mycology:	General	principles	of	classification	of	fungi,	Major	
Groups	of	Fungi;	Fungal	reproduction,	Spore	forms,	Fungal	Phylogeny	and	
Evolution,	fungal	physiology,	nutrition,	and	growth.	

2. Ultrastructure	of	fungal	cell	and	composition	
3. Genetics	and	Cell	cycle	in	yeast	
4. Applied	mycology:	Overview;	Fungi	in	fermentation	technology;	mycorrhiza	in	

agriculture;	Bioremediation;		
5. Cultivation	of	edible	mushroom:	Pleurotus	sp,	and	Agaricus	sp		
6. Lichens:	Thallus	structure,	reproduction	and	economic	importance.		

PLANT	PATHOLOGY	
7. Principles	of	Plant	Pathology.		
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8. Host	pathogen	interactions:	Mechanism	of	penetration	and	the	process	of	disease	
development.	

9. Mode	of	infection	and	role	of	enzymes	and	toxins	in	plant	disease.		
10. Plant	 defense	 mechanism:	 Preexisting	 structural	 and	 induced	 structural	 and	

chemical	defense		
11. Structural	and	chemical	decay	of	wood	by	wood	decaying	microorganisms	
12. Major	Fungal,	Bacterial,	Viral	and	Nematode	diseases	of	Crop	Plants.	
13. Molecular	methods	for	detection	of	plant	pathogens		
14. Methods	of	plant	disease	control	
15. Epidemiology	of	plant	diseases	

	
Paper	SI‐BOT‐3/T	‐	Cytology	and	Genetics	(Theory)	

	
1. Chromosome	 structure	 and	 packaging	 of	 DNA;	 Euchromatin	 and	

heterochromatin;	 Karyotype	 analysis	 and	 evolution;	 specialized	 type	 of	
chromosomes;	Molecular	basis	of	chromosome	pairing.	

2. Cellular	organelles:	ultrastructure,	function	and	their	evolution.											
3. Molecular	 mechanism	 of	 recombination;	 Plasmids,	 IS	 elements;	 Transposons	

and	 retro‐elements;	 Sex‐linked,	 sex‐limited	 and	 sex‐influenced	 traits;	 Sex	
determination;	 Sex	 differentiation;	 Dosage	 compensation	 and	 genetic	
imprinting;	Maternal	effects	and	cytoplasmic	inheritance.	

4. Mutation	at	morphological,	biochemical	and	molecular	level;	modification	and	
repair	of	DNA;	Repetitive	and	unique	DNA	sequences.	 	

5. Transcription	 in	 prokaryotes	 and	 eukaryotes;	 RNA	 processing;	 RNA	 editing;	
Regulation	of	gene	expression;	Operon	circuits.	

6. The	genetic	code	and	its	evolution;	Translation	in	prokaryotes	and	eukaryotes. 																																
7. Population	Genetics‐	populations,	gene	pool,	gene	frequency;	Hardy‐Weinberg	

Law;	concepts	and	rate	of	change	in	gene	frequency	through	natural	selection,	
migration	 and	 random	 genetic	 drift;	 molecular	 clock	 and	 phylogenetic	
evolution.	

8. DNA	 fingerprinting;	 RAPD,	 RFLP,	 AFLP;	 genetic,	 cytogenetics	 and	 physical	
mapping	 using	 molecular	 markers;	 Fluorescent	 in	 situ	 hybridization	 (FISH)	
and	Genomic	in	situ	hybridization	(GISH)	and	their	implications.	

9. Genomics;	 The	 Human	 genome	 project	 and	 its	 importance;	 Functional	 and	
comparative	genomics.	

10. Principles	 of	 Plant	 breeding;	 conventional	methods	 of	 breeding	 self	 and	 cross‐
pollinated	plants;	Polyploidy	and	Evolution	of	major	crop	plants	wheat,	 cotton,	
rice;	pre‐breeding	for	crop	improvement;	green	revolution	and	rice	breeding.	

	 	 	 																					
Paper	SI‐BOT‐4/P	‐	Biochemistry	and	Molecular	Biology	of	plants	

(Practical)	
																																																																																																																																													

1. Preparation	of	buffers,	solutions	and	dilutions.	
2. Extraction	of	 proteins	 from	plant	materials	 and	estimation	by	Lowry's	method	

using	BSA	standard	curve.	
3. Extraction	 of	 carbohydrates	 from	 plant	 materials	 and	 estimation	 of	 reducing	

sugars	by	Somogyi‐Nelson	method.	
4. Determination	of	acid	value	of	fat.	
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5. Extraction	 of	 plant	 phenolics	 and	 estimation	 of	 total	 phenols	 and	O‐dihydroxy	
phenols.	

6. Separation	of	amino	acid	mixture	by	thin	layer	chromatography.	
7. SDS‐PAGE	analysis	of	proteins	
8. Isolation	of	plant	genomic	DNA,	estimation	by	UV	spectroscopy.		
9. Isolation	 of	 plant	 total	 RNA,	 estimation	 by	 UV	 spectroscopy	 and	 gel	

electrophoresis.	
	

Paper	SI‐BOT‐5/P	‐	Mycology	and	Plant	Pathology	(Practical)	
	

1. Sterilization	and	incubation‐	principles	and	uses	of	instruments.	
2. Culture	media	and	their	preparation.	
3. Preparation	of	stabs,	slants	and	pouring	of	plates.	
4. Isolation	of	fungi	from	water/soil/air	by	culture	plate	technique.	
5. Isolation	of	pathogen	from	diseased	tissues.	
6. Preparation	of	pure	culture	and	sub	culturing.	
7. Inoculation	of	tuber	and	fruit.	
8. Morphological	and	reproductive	structure	of	some	macro	and	micro	fungi.	
9. Symptomology	and	histopathology	of	some	common	diseases	with	diagnostic	

characteristics.	
10. Isolation	of	fungal	DNA	and	PCR	based	analysis.	
11. Fungal	tissue‐	culture;	Preparation	of	spawn	and	cultivation	of	Pleurotus.	
12. Identification	of	specimens	from	field	trip.	

	
Paper	SI‐BOT‐6/P	‐	Cytology	and	Genetics	(Practical)	

	
1. Orcein	 and	 Feulgen	 staining	 of	 metaphase	 plates;	 Preparation	 of	 karyotype	 and	

idiogram	with	analysis.	
2. Linear	 differentiation	 of	 chromosomes	 through	 G‐banding,	 C‐banding	 and	 Q‐

banding	
3. Induction	 of	 polyploidy	 using	 colchicine;	 different	 methods	 of	 application	 of	

colchicines	
4. Study	of	Meiosis	in	Allium,	Tradescantia,	Petunia,		and	other	plants.	
5. Study	of	chromosomal	aberrations	with	chemical	mutagen	treatments.	
	

	
Semester‐II	(SII)	

	
Paper	SII‐BOT‐1/T	‐	Plant	Physiology	and	Metabolism	(Theory)	

	
1. Transport	and	translocation	of	water	and	solutes	Properties	and	movement	of	

water	 molecules;	 Water	 balance	 of	 the	 plant;	 Water	 transport	 through	 xylem;	
Mechanism	of	 loading	and	unloading	of	 photoassimilates	 and	 translocation	 in	 the	
phloem		 	 	
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2. Sensory	 Photobiology:	 Structure,	 function	 and	 mechanisms	 of	 action	 of	
phytochromes,	cryptochromes	and	phototropins;	Photophysiology	of	light	induced	
responses;	Stomatal	movement;	photoperiodism	and	biological	clocks	

3. Plant	growth	regulators	and	elicitors:	Physiological	effects,	mechanism	of	action	
and	 signal	 transduction	 of	 auxins,	 gibberellins,	 cytokinins,	 ethylene	 and	 abscisic	
acid;	Biological	action	of	Brassinosteroids	and	peptide	hormones.																		

4. Physiology	of	plant	development	and	flowering:	Embryogenesis	‐	apical‐basal	&	
radial	 patterning;	 Developmental	 control	 of	 root	 and	 shoot	 apical	 meristem;	 leaf	
development	and;	Endogenous	clock	and	its	regulation;	Concept	of	Florigen;	Genetic	
and	molecular	analysis	of	floral	induction	and	development.																																																																											

5. Stress	Physiology:	Concept	of	tolerance	and	acclimation;	Plant	responses	to	biotic	
(pathogen	 and	 insects)	 and	 abiotic	 water	 deficit,	 salinity,	 metal	 toxicity,	 freezing	
and	heat	stress;	Mechanism	of	oxidative	stress	and	abiotic	stress	tolerance																																														

6. Secondary	metabolites:	Characteristic	 features	of	secondary	metabolites	of	plant					
origin;	Basic	metabolic	pathways	and	origin	of	secondary	metabolites;	biosynthesis	
and	 biological	 significance	 of	 terpenes,	 phenolics	 and	 nitrogen‐containing	
compounds.	

7. Photochemistry	and	photosynthesis:	General	concepts;	photosynthetic	pigments	
and	light	harvesting	complexes;	photo‐oxidation	of	water;	mechanisms	of	electron	
and	proton	transport;		Benson‐Calvin	cycle;	CO2	concentrating	mechanisms									

8. Respiration:	 Overview	 of	 plant	 respiration;	 Glycolysis;	 TCA	 cycle,	 Electron	
Transport	systems	and	ATP	synthesis;	Photorespiration	Alternative	oxidase	system.	

	
Paper	SII‐BOT‐2/T	‐	Taxonomy	of	Angiosperms	(Theory)	

	
1. Nomenclature	‐	different	methods.	Sources	of	Names		
2. Concept	 of	 ICBN	 and	 ICN;	 brief	 knowledge	 of	 nomenclatural	 types	 as	 per	

Melbourne‐ICN	(2012);	Major	Rules:	(a)	Type	concept;	(b)	Principle	of	priority;	(c)	
Valid	 publication;	 (d)	 Starting	 points	 of	Nomenclature,	 and	 (e)	 Limitations	 to	 the	
principle	of	priority										

3. Evolution	of	characters	and	differentiation	of	species																																										
4. Taxonomic	 Data	 Sources:	 (a)	 Anatomy,	 (b)	 Cytology,	 (c)	 Embryology,	 (d)	

Palynology,	(e)	Phytochemistry,	(f)	Genome	Analysis,	(g)	Nucleic	acid	hybridization	
5. Taxonomic	Tools:	Herbaria,	Floras,	Serological	&	Molecular	Techniques																																						
6. Botanic	Gardens	 ‐	 importance,	examples	and	acronyms.	Processing	of	herbarium	

specimens																
7. Taxonomic	hierarchy	 	 	 	 	 	 	 	 						
8. History	 of	 Plant	 Classification,	 Phenetic	 versus	 phylogenetic	 systems,	 cladistics;	

Current	systems	of	Classifications;	broad	outline	of	APG‐III	(2009)	including	its	merits	
and	demerits.	 	 	

9. Taxonomic	literature	and	artificial	keys																																																														
10. Salient	 features,	 Floral	 range	 and	 phylogenetic	 importance	 of	 the	 following	

families:		
11. Dicots‐	 Amborellaceae,	 Annonaceae,	 Papilionaceae,	 Caryophyllaceae,	 Apocynaceae,	

Lamiaceae,	Droseraceae,	Nepenthaceae,	Rubiaceae,	Ericaceae,	Asteraceae,	Dipsacaceae.		
12. Monocots‐	 Alismataceae,	 Potamogetonaceae,	 Zingiberaceae,	 Commelinaceae,	

Orchidaceae,	Poaceae,	Iridaceae,	Juncaceae.		 	 	 	 																				
13. Biodiversity	 ‐	 importance	 and	 preservation;	 Conservation	 Hotspots,	 IUCN	 guide	

lines;	invasions	&	introductions,	endemism	
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14. Numerical	Taxonomy:	Aims	and	objectives,	 characters	 and	 attributes,	OTUs.	 Coding	
cluster	analyses,	merits	and	demerits.	

15. DNA	bar‐coding	for	identification	of	plants.							 	 																			
	

Paper	SII‐BOT‐3/T	‐	Microbiology	(Theory)	
		
1. Diversity:	 Phototrophic	 bacteria;	 Chemolithotrophic	 bacteria;	 Spirochetes;	

Rickettsias;	Chlamydias;	Mycoplasmas;	Myxobacteria	and	Archaea.			

2. Taxonomy:	Classification	 and	 survey	 of	microorganisms;	Microbial	 phylogeny	 as	
revealed	 by	 rRNA	 sequencing	 Nomenclature;	 Species	 concept;	 Criteria	 for	
classification;	Bergey’s	Manual				 	 	

3. Functional	anatomy	of	cells:	Cell	surfaces	(glycocalyx,	cell	wall,	 flagella	and	pili)	
and	 their	 role;	 Plasma	 membrane	 (bacterial	 and	 archaeal)	 and	 transport	 across	
them;	Survival	through	the	production	of	spores	and	cysts																																																																														

4. Metabolism:	 Photosynthesis	 (anoxygenic	 and	 oxygenic);	 Chemosynthesis;	
Fermentation	(alcoholic,	Entner‐Doudoroff	pathway;	lactic	acid	–	homo	and	hetero,	
propionic	acid,	mixed	acid,	butanediol	and	butanol;	Stickland	reaction);	Respiration	
(anaerobic	and	aerobic),	Nitrogen	metabolism	and	Biological	nitrogen	fixation	 		

5. Growth:	Measurements	of	 growth;	Growth	 cycle	of	populations;	Generation	 time;	
Continuous	 culture;	 Synchronized	 growth;	 Diauxy;	 Growth	 on	 solid	 media;	
Environmental	factors	influencing	growth					

6. Genetics:	Storage	and	expression	of	genetic	information	(prokaryotic	chromosome,	
plasmid	and	 ribosome);	Replication	of	prokaryotic	 chromosomes;	Molecular	basis	
of	 mutation;	 Isolation	 of	 mutants;	 Gene	 transfer	 mechanisms	 (transformation,	
transduction	 and	 conjugation);	 Regulatory	 mechanisms	 in	 bacteria‐	 induction,	
repression,	 feedback	 inhibition,	 catabolite	 repression	 and	 attenuation;	 Vital	
operons	

7. Medical	Microbiology:	Pathogenic	properties	of	bacteria:	toxins	and	extracellular	
enzymes;	 brief	 account	 of	 major	 human	 disease	 and	 their	 bacterial	 pathogens.	
Principles	 of	 chemotherapy,	 general	 account	 of	 chemotherapeutic	 agents,	 sulfa	
drugs	and	antibiotics.	

8. Fundamentals	 of	 Immunology:	 History	 of	 immunology,	 innate	 and	 acquired	
immunity,	 humoral	 and	 cell	 mediated	 immunity,	 organ	 and	 cells	 involved	 in	
immunity,	 T	 cells	 and	 B	 cells;	 antigens:	 characteristics	 and	 types,	 adjuvants.	
Immunoglobins:	types,	structure	and	properties.	

9. Viruses	 and	 acellular	 microbes:	 Nomenclature	 and	 classification,	 distinctive	
properties	of	virus,	morphology	and	ultrastructure,	capsid	and	their	arrangements,	
types	of	envelopes	and	their	composition,	viral	genome,	their	types	and	structure,	
virus	related	agents	(viriods	and	prions).	Viral	replication:	lytic	and	lysogenic.	
	 	 	 	 	 	 							

	
Paper	SII‐BOT‐4/P	‐	Plant	Physiology	and	Metabolism	(Practical)	

	
1. Determination	 of	 amylase	 activity	 of	 monocot	 seeds	 in	 different	 stages	 of	

germination.	
2. Assay	of	catalase	of	seedlings	growing	in	different	environment.		
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3. Study	of	mobilization	of	starch	during	seed	germination	by	amylases.	
4. Determination	of	total	acidity	of	cell	sap.	
5. Effect	of	kinetin	on	cotyledon	enlargement.	
6. Effect	of	different	solutes	and	temperature	on	membrane	permeability.		
7. Effect	of	solutes	on	the	response	of	membranes	to	different	chemicals.	
8. Preparation	of	standard	curve	and	estimation	of	protein	
9. Preparation	of	standard	curve	and	estimation	of	amino	acids		
10. Determination	of	Hill	activity	by	isolated	chloroplasts	
11. Extraction	of	chloroplast	pigments	and	quantitative	estimation.		

	
	

Paper	SII‐BOT‐5/P	‐	Taxonomy	of	Angiosperms	(Practical)	
	 	 					
1. Workout	 of	 plant	 specimens	 and	 description	 of	 vegetative	 and	 reproductive	

characters	from	representative	families	locally	available.	
2. Training	in	using	local	floras	and	other	literature	and	herbaria	for	identification	of	

specimens	described	in	the	classes.	
3. Study	of	various	taxa	of	a	genus,	location	of	key	characters	and	preparation	of	keys	

at	species	level.	
4. Field	excursion	for	familiarization	with	and	study	of	vegetation	type(s)	and	flora(s)	

of	 different	 areas	 in	 and	 outside	 the	 state,	 and	 in	 the	 local	 areas,	 and	 training	 in	
collection	and	preservation	methodologies.	

	
Paper	SII‐BOT‐6/P	‐	Microbiology	(Practical)	

	 	 					
1. Differential	 Staining	 (Gram	 and	 endospore)	 and	 study	 of	 morphology	 of	

prokaryotic	cells.	
2. Isolation	of	bacteria	using	streak‐plate,	pour‐plate	and	spread‐plate	techniques.	
3. Evaluation	 of	 disinfectants	 (phenol	 coefficient)	 as	 a	 measure	 of	 controlling	

microbial	growth.	
4. Isolation	and	enumeration	of	viable	microorganisms	 from	soil	by	serial	dilution‐

agar	plate	method;	isolation	and	study	of	rhizobia	from	root	nodules.	
5. Study	of	bacterial	growth	using	turbidimetric	method.	
6. Measurement	of	wet	weight	and	dry	weight	of	bacterial	cells	during	growth.	
7. Determination	 of	 quality	 of	 milk	 using	 Breed’s	 and	 methylene	 blue	 reduction	

methods.	
8. Antibiotics	sensitivity	test	using	paper	disc	method.	
9. Determination	of	the	influence	of	temperature,	pH,	osmotic	pressure	and	aeration	

on	microbial	growth.	
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Semester—III	(SIII)	
	
Paper	SIII‐BOT‐1/T	‐	Phycology,	Bryology,	Pteridology,	Gymnology,	

Paleobotany	and	Palynology	(Theory)	 																											
	
Phycology	
1. Algae	in	diversified	habitats:	Terrestrial,	fresh	water	and	marine	 	 					
2. Thallus	organization,																		
3. Cell	ultrastructure												 	 	 	 	 	 																	
4. Reproduction		 	 	 	 	 	 	 																	
5. Criteria	for	classification:	Pigments,	Reserve	foods	and	flagella	 	 			
6. Salient	features	of	major	groups:	Cyanophyta,	Prochlorophyta,	Chlorophyta,	

Bacillariophyta,	Phaeophyta	and	Rhodophyta.	
7. Economic	importance:	Algal	blooms,	Algal	biofertilizers,	Algae	as	food,	

feed	and	uses	in	industry		 	 	 	 	 	 	 					 	
	 	 																																														

Bryology	
1.	 Salient	features	of	major	groups																						 	 							
2.	 Spore	germination	in	liverworts	and	mosses	 	 	 	 	 						
3.	 Alternative	pathways	in	life	cycles	of	bryophytes																																															
4.	 Bryophytes	as	indicators	of	pollution																																																																				
5.	 Useful	chemical	constituents																																																																																	
6.	 Fossil	bryophytes	as	indicators	of	past	environment	and	past	plant	

communities																																																																																																								
	
Pteridology	
1. Basic	adaptation	on	land	 	 	 	 	
2. Salient	features	of	major	groups	 	 	 	 	
3. Origin	and	evolution	of	pteridophyta	 	 	 																																									
4. Stelar	evolution	in	pteridophyta	 	 	 	 	 	 						
5. Telome	theory	and	origin	of	megaphyll	 	 	 	 	 						
6. Eusporangiate	and	leptosporangiate	ferns	 	 	 																													
7. Useful	chemical	constituents	
8. Economic	importance	
	
Gymnology	
1.	 Classification	and	salient	features	of	major	taxa	 	 	 																		
2.	 Origin	and	evolution	of	gymnosperms	 	 	 	 																		
3.	 Distribution	through	different	era	 	 	 	 	 		 						
4.	 Distribution	in	India:	Fossil	and	living																																																								
	
Palaeobotany	
1.	Sedimentary	rocks;	Stratigraphy;	Geological	Time	Scale;	Basic	concepts	of	continental	

drift	and	plate	tectonics	
2.	Taphonomy	
3.	Coal,	petroleum	–	origin	and	depositional	environment	coal	and	petroliferous	basins	of	

India	
4.	Reconstruction	of	fossil	plants	 	 	 	 	 	 	 	 								
5.	Dating	of	fossils	
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6.	Colonization	of	land;	emergence	of	seed	plants;	appearance	of	angiosperms	
7.	Fundamentals	of	palaeogeograpgy,	palaeoecology	and	palaeoclimatology																				

	 	 	 	 	 																				
Palynology	
1.	Branches	of	palynology	
2.	Spore,	pre‐pollen	and	pollen	morphology,		
3.	Wall	chemistry,	exine	ornamentation	
4.	Evolution	of	aperture	types	
5.	Application	of	neopalynology	and	palaeopalynology	
	
	
Paper	SIII‐BOT‐2/T	‐	Ecology,	Evolution	and	Plant	resource	utilization	

(Theory)	
	
Evolution:	
1. Origin	of	cells	and	unicellular	evolution‐	origin	of	basic	biological	molecules;	concept	

of	Oparin	and	Haldane;	Miller’s	experiment	(1953);	evolution	of	prokaryotes;	origin	
of	eukaryotic	cells	and	evolution	of	unicellular	eukaryotes.	

2. Theories	 of	 organic	 evolution:	 Lamarck;	Darwin–concepts	 of	 variation,	 adaptation,	
struggle,	 fitness	 and	 natural	 selection;	 Mendelism;	 Spontaneity	 of	 mutations;	 the	
evolutionary	synthesis.	

3. Molecular	 evolution;	 Concepts	 of	 neutral	 evolution;	 Molecular	 divergence	 and	
molecular	 clocks;	 origin	 of	 new	 genes	 and	 proteins;	 gene	 duplication	 and	
divergence.	

4. Adaptive	 radiation;	 isolating	 mechanisms;	 Speciation;	 Allopatricity	 and	
Sympatricity;	Convergent	evolution;	Sexual	selection;	Co‐evolution.	

	
Ecology:	
1. Concept	 and	 dynamics	 or	 ecosystem,	 components,	 food	 chain	 and	 energy	 flow,	

ecological	 pyramids;	 productivity	 and	 biogeochemical	 cycles;	 Different	 types	 of	
ecosystems	 (grassland	 and	 Savannas,	 shrubland	 and	 deserts,	 Tundra	 and	 taiga,	
Temparate	forests,	Tropical	forests,	Lakes	and	ponds,	freshwater	wetlands,	Streams	
and	rivers,	Oceans,	Estuarine	and	mangrove)																																																																																						

2. Population	 ecology	 (Basic	 characteristics	 with	 examples,	 life	 table,	 survivorship	
curves,	 growth	 curves)	 and	 biological	 control;	 Community	 structure	 and	
organization;	Environmental	pollution;	Sustainable	development																																			

3. Ecosystem	 dynamics	 and	 management;	 Stability	 and	 complexity	 of	 ecosystems;	
Environmental	 Impact	 assessment,	 Principles	 of	 conservation;	 conservation	
strategies;	cryopreservation,	Sustainable	development.	

	
Plant	resource	utilization:																				
1. Traditional	 knowledge	 on	 the	 use	 of	 Bioresources:	 ‐	 Utilization,	 need,	 survey,	

evaluation	and	conservation.	Non‐Timber	Forest	Producers																														
2. Microbial	Resources:	 ‐	Biofertilizers,	Biopesticides,	Mycorrhizae,	Edible	Mushroom	

(Agaricus,	Pleurotus	and	Volvariella)	‐	cultivation	and	management	
3. Plants	 and	 Civilization:	 Centres	 of	 origin	 and	 gene	 diversity;	 Botany,	 utilization,	

cultivation	 and	 improvement	 of	 food	 plants,	 drug,	 fibre	 and	 industrial	 values;	
Unexploited	 plants	 of	 potential	 economic	 value;	 Plants	 as	 a	 source	 of	 renewable	
energy;	Genetic	resources	and	their	conservation,	cryopreservation																	
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Paper	SIII‐BOT‐3/T	‐	Bioinformatics	and	Biostatistics	(Theory)	
	

Bioinformatics:	
1. Introduction	to	the	concept	of	hardware	and	software.	
2. Introduction	to	Windows,	UNIX	and	Linux;	Introduction	to	Perl	and	Python.	
3. Different	types	of	biological	databases	like	sequence	databases,	structural,	

genomic	and	pathway	interaction	databases;	information	retrieval	from	
biological	databases;	sequence	analysis	overview.		

4. Introduction	to	genome	browsers;	Online	bioinformatics	tools;	Different	types	of	
file	formats	used	in	bioinformatics	analysis;	Genome	annotation.	

5. Nucleotide	and	protein	sequence	analysis,	sequence	alignment	and	applications.	
6. Phylogenetic	analysis.	
7. Introduction	to	protein	structure	prediction	and	analysis;	drug	designing.	

	
Biostatistics:	

1. Sampling	and	sample	designs;	Classification	and	tabulation	of	data;	Visualizing	
data	(diagrammatic	and	graphical	presentation)	

2. Measures	of	central	tendency	and	dispersion	
3. Probability	distributions	
4. Difference	between	parametric	and	non‐parametric	statistics	
5. Confidence	interval;	Errors;	Levels	of	significance	
6. Regression	and	correlation;	t‐test;	ANOVA;	Chi‐square	test	
7. Basic	introduction	to	multivariate	statistics	
8. Application	of	SPSS,	Sigmaplot,	XLSTAT	etc.	in	solving	statistical	problems	

	
	
Paper	SIII‐BOT‐4/P	‐	Phycology,	Bryology,	Pteridology,	Gymnology,	

Paleobotany	and	Palynology	(Practical)	
	

1.		 Morphological	 study	 of	 representative	 members	 of	 Cyanophyceae,	
Chlorophyceae,	Phaeophyceae,	Bacillariophyceae,	Rhodophyceae	

	2.						Study	of	reproductive	members	of	different	groups	of	Bryophytes	
	3.						Study	of	reproductive	structures	of	different	groups	of	Pteridophyta.	
	4.	 Detection	and	bioassay	of	allelopathic	substances	of	fern.	
	5.						Comparative	study	of	vegetative	and	reproductive	structures	of	representatives	of	
different	groups	of	Gymnosperms	
4. Study	of	important	fossil	Gymnosperms	from	prepared	slides	and	specimens	
	
	
Paper	SIII‐BOT‐5/P	‐	Ecology,	Evolution	and	Plant	resource	utilization	

(Practical)	
	

1. Estimation	of	dissolved	oxygen	content.	
2. Estimation	of	dissolved	carbonate	&	bicarbonate	content.	
3. Determination	of	soil	pH.	
4. Determination	of	soil	quality:	i)	organic	matter	or	ii)	Exchangeable	calcium	and	

magnesium	
5. Mushroom	culture	techniques	
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6. Nursery	techniques	of	propagation	
7. Study	of	economically	important	plants	
	

Paper	SIII‐BOT‐6/P	‐	Bioinformatics	and	Biostatistics	(Practical)	
1. Nucleic	acid	and	protein	sequence	retrieval	
2. Sequence	analysis	techniques	
3. Scripting	and	Perl/Python	programming	
4. Application	of	online	tools	and	workflow	design	
5. Computer‐oriented	 statistical	 techniques	 for	 solving	descriptive	 and	 inferential	
statistical	 problems	 and	 performing	 different	 statistical	 techniques	mentioned	 in	 the	
theoretical	syllabus.	
	
	

Semester—IV	(SIV)	
	

Paper	SIV‐BOT‐1/T	‐	Plant	Biotechnology	and	Genetic	Engineering	
(Theory)	

 
1. Introduction	 and	 history	 of	 plant	 Tissue	 culture,	 culture	 media,	 Initiation	 and	

maintenance	of	Callus	and	suspension	cultures;	single	cell	clones		
2. Biochemical	production		
3. Organogenesis;	 somatic	 embryogenesis;	 transfer	 and	 establishment	 of	 whole	

plants	in	soil		
4. Rapid	clonal	propagation	and	production	of	virus	‐free	plants		
5. In	vitro	pollination;	embryo	culture	and	embryo	rescue		
6. 	Protoplast	fusion,	selection	of	hybrid	cells;	symmetric	and	asymmetric	hybrids,	

cybrids.		
7. Nuclear	cytology	of	cultured	plant	cells	and	somaclonal	variations		
8. Production	of	haploid	plants	and	their	utilization		
9. 	Cryopreservation	and	slow	growth	for	germplasm	conservation	
10. 	Proteomics:	 Proteomics	 basic	 principles	 and	 applications.	 Protein‐protein	

interaction	via	pull‐down	and	yeast	two‐hybrid	assay.	DNA‐protein	interactions:	
DNase	I	footprinting.	

11. 	Protein	 sequencing	 –	 principle	 and	 methods.	 MS/MS	 techniques	 for	 protein	
identification	(PMF).	

12. 	Basic	 principles	 of	 genetic	 engineering;	 Applications	 of	 recombinant	 DNA	 in	
agriculture	 and	 medicine;	 Restriction	 endonucleases,	 Modification	 methylases	
and	other	enzymes	needed	in	genetic	engineering.		

13. Cloning	 vectors;	 Plasmids	 and	 plasmid	 vectors,	 Phages	 and	 Phage	 Vectors,	
phagemids,	 cosmids,	 artificial	 chromosome	 vectors	 (YAC,	 BAC),	 Animal	 virus	
derived	vectors	‐	SV40	and	retroviral	vectors;	Cloning	strategies	&	screening	of	
recombinant	clones.		

14. Molecular	cloning:	Recombinant	DNA	techniques,	construction	of	genomic	DNA	
and	cDNA	libraries,	screening	of	libraries		

15. Expression	strategies	for	heterologous	genes		
16. Use	 of	 transposons	 in	 genetic	 analysis:	 Transposon	 tagging	 and	 its	 use	 in	

identification	and	isolation	of	genes		
17. Biosafety	regulation:	Physical	and	Biological	containment	
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Paper	SIV‐BOT‐1/T	‐	Plant	Biotechnology	and	Genetic	Engineering	
(Practical)	

	
1. Meristem	tip	culture	
2. Somatic	embryogenesis	
3. Separation	of	amino	acid	mixture	by	thin	layer	chromatography.	
4. SDS‐PAGE	analysis	of	proteins	
5. Isolation	of	plant	genomic	DNA,	estimation	by	UV	spectroscopy	
6. RAPD	 amplification	 and	 data	 analysis	 of	 a	 typical	 plant	 and	 dendrogram	

preparation	and	genetic	distance	measurement.		
7. Isolation	 of	 plant	 total	 RNA,	 estimation	 by	 UV	 spectroscopy	 and	 gel	

electrophoresis.	
	

	
Elective/Special	Courses	

(Anyone	elective/special	course	to	be	opted	for	the	4th	Semester;	each	course	
contains	two	theoretical	and	one	practical	paper)	

	

Elective/Special	Course:	Cytogenetics	
	
SIV‐BOT‐2/ET	[Special	paper	–	I	(Theoretical)]	

1. Gene	 structure:	 Genetic	 fine	 structure,	 cis‐trans	 test,	 complementation	 test,	
overview	of	promoter	structures	and	5'	capping,	3'	polyadenylation	in	eukaryotic	
gene	transcription,	RNA	transport,	splicing‐editing.																																												 												

2. Genome	organization	and	Analysis:	An	overview	with	nucleosome	packaging,	
DNA	 structure,	 'A',	 'B'	 &	 'Z'	 forms,	 Chromosome	 sorting	 by	 FACS,	 PFGE	 and	
microdissection.		

3. NGS:	 High‐throughput	 DNA	 sequencing	 (Illumina/Solexa	 technique),	 genome	
probing	using	DNA	microarray	(DNA	chip),	DNA	databases	and	accessing	genetic	
information	via	Bioinformatics	algorithms	.	 	 	 	 	 	

4. Recombinant	 DNA	 Technology:	 Gene	 cloning	 principles;	 Tools‐techniques,	
construction	of	genomic	and	cDNA	libraries	and	screening‐expression,	choice	of	
vectors	 and	 their	 structural	 features,	 In	 vitro	 mutagenesis	 and	 application.	
Antisense,	ribozyme	and	RNAi	technology	and	importance. 																																																																						

5. Genome	 function:	 Characterization	 of	 gene	 transcripts‐transcriptomics	 via	
SAGE,	 Differential	 display,	 RNase	 protection	 assay,	 Northern	 blotting,	 nuclear	
run‐on	 assay	 and	 genetic	 information	 passed	 on	 to	 protein‐proteomics,	 and	
protein‐protein	 interaction	 via	 pull‐down	 and	 yeast	 two‐hybrid	 assay,	 FRET;	
DNA‐protein	interactions:	EMSA,	DNase	I	footprinting,	ChIP																																		 																										 								

6. Transgenic	 crops:	 Strategies	 to	 develop	 transgenic	 crops	 through	
Agrobacterium	mediated	 or	 physical	 mediated	 gene	 transfer	 methods.	 Control	
and	silencing	of	transgene	expression.		

7. GM	 crops	 and	 ecological	 concern:	 GM	 crops	 for	 disease/drought	 /insect/	
herbicide	 tolerance	 and	 terminator	 technology.	Advantages	 of	Transplastomics	
and	 its	 development.	 Gene	 targeting	 through	 gene‐knock‐out	 using	 Cre‐LoxP	
system	and	gene	tagging	in	plants.	Ecological	risk	and	ethical	issues	of	GM	crops	
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SIV‐BOT‐3/ET	[Special	paper	–	II	(Theoretical)]	
	
1. Genetic	 Markers	 and	 PCR	 amplification:	 RFLP,	 RAPD,	 SNPs,	 FISH	 &	

Chromosome	 painting,	 Gene	 amplification	 and	 PCR:	 Basic	 principles	 and	
methodologies	 of	 PCR,	 design	 of	 PCR	primers,	 RT‐PCR	and	Real‐Time	PCR	 and	
their	utility.		

2. Genome	mapping:	 Genetic	 mapping,	 physical	 mapping,	 sequencing	 genomes‐	
assembly	 of	 a	 continuous	 DNA	 sequence,	 understanding	 of	 genome	 sequence‐	
ORF,	homology	search	and	comparative	genomics,	exon‐intron	boundaries.	

3. Molecular	 plant	 breeding:	 Theory	 and	 practices,	 molecular	 breeding	 tools‐	
markers	and	maps;	molecular	techniques	 in	Omics‐	 functional	and	comparative	
genomics;	breeding	populations	–	DH,	RIL,	NIL,	CSSL;	marker	assisted	selection	
(MAS)‐	 theory	and	practice;	breeding	 informatics‐plant	Databases,	prospects	of	
breeding	informatics,	rice	genome	analysis‐	SNPs	and	InDels	variations,	analyses	
based	on	different	genome	browser‐NCBI,	Gramene,	RAP‐DB.	

4. Molecular	dissection	of	 complex	 traits‐	 QTLs,	 QTLs	mapping	 across	 species	
(Rice);	Rice	biology	in	the	genomic	era;	Development	of	improved	rice	varieties	
through	molecular	breeding	‐	submergence	tolerance,	blight	‐	blast	resistant	rice,	
salt	 tolerance	 rice‐	 through	 gene	 introgression	 from	 donor	 parents	 and	 gene	
pyramiding.																																																				

5.		 Genomes	 of	 prokaryotes	 and	 eukaryotic	 organelles:	 Chromosomes	 of	
prokaryotes,	 genetic	 features	 of	 prokaryotic	 genomes;	 physical	 features	 of	
organelle	genome	and	genetic	content	of	organelle	genomes.	

6.		 Molecular	 phylogenetics:	 The	 origins	 of	 genome;	 RNA	 genome	 and	 DNA	
genome,	 acquisition	 of	 new	 genes,	 noncoding	 DNA	 and	 genome	 evolution;	
reconstruction	 of	 DNA‐based	 phylogenetic	 trees	 and	 applications	 of	 molecular	
phylogenetics.	

7.	 Gene	manipulation	and	applications:	Producing	useful	therapeutic	molecules,	
pharmacogenomics,	 new	 drugs,	 improving	 agronomic	 traits	 by	 genetic	
modification.	 Metabolomics	 and	 global	 biochemical	 networks;	 analysis	 of	
transcriptomics	and	proteomics;	gene	inhibition	at	the	protein	level.	

 
SIV‐BOT‐5/EP	[Special	paper	–	Practical]	

1. Plant	 DNA	 isolation	 and	 its	 quantification	 by	 UV	 Spectrophotometer	 and	
Preparation	of	"Cot‐curve"	from	isolated	DNA	

2. Restriction	enzyme	digestion	of	genomic	DNA	and	its	separation	on	1%	agarose	
gel	electrophoresis	and	visualization	on	UV	‐	transillumination	after	staining	by	
Ethidium	bromide		

3. rDNA	 construction:	 Isolation	 of	 plasmid	 DNA	 and	 cut	 with	 restriction	 enzyme	
and	ligation	into	known	Vector	pBR322/pUC	series/pGEM‐T.	

4. Transformation	of	E.	coli	host	using	constructed	chimeric	plasmid	
5. PCR	and	multiple	arbitrary	amplicon	profiling	(AP‐PCR/RAPD)	and	data	analysis	

with	 genetic	 distance	 measurement	 and	 dendrogram	 construction	 for	
phylogenetic	study.	

6. RT‐PCR	using	reverse	transcriptase	and	cellular	mRNA	as	substrate.	
7. Callus	initiation	and	plantlets	regeneration	from	tissue	explants.	
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8. Rice	genome	analysis	based	on	genome	sequencing	data	of	IRGSP‐2005	or	MSU7.	
9. SSR	marker	profiling	using	rice	genomic	DNA	and	their	analysis.	
10. SNPs	and	 InDels	variation	analysis	based	on	whole	genome	sequencing	data	of	

rice,	codon	bias	analysis	and	GC%	analysis.	
	

Elective/Special	Course:	Microbiology	
	
SIV‐BOT‐2/ET	[Special	paper	–	I	(Theoretical)]	

1. Microbial	 Systematics:	 Classical	 and	 modern	 approaches	 to	 bacterial	 taxonomy,	
chemo‐taxonomic	 characteristics	 (peptidoglycan,	 lipids,	 fatty	 acids	 and	 proteins)	
and	genotypic	characteristics	(DNA‐base	composition,	‐fingerprinting,	‐relatedness;	
RNA	sequence	analysis,	DNA‐RNA	hybridization);	bacterial	phylogeny.	

2. Genetics:	 Genetic	 code‐	 its	 nature	 and	 deciphering;	 Transcription;	 Translation;	
Plasmid	 biology	 (Types;	 Detection	 and	 purification;	 Replication);	 Transposons−	
Insertion	sequences	and	composite	transposons,	phages	as	transposons,	replicative,	
non‐replicative	 and	 conservative	 transposition.	 Transformation;	 Conjugation;	
transduction;	Bacterial	genome	mapping;	Mutation	and	detection.	

3. Environmental	microbiology:	 Biofilms;	 Microbial	 competition	 and	 cooperation;	
Biogeochemical	cycles	(nitrogen,	sulfur,	phosphorus	and	iron);	Microbial	leaching	of	
ores;	 Wastewater	 treatments;	 Biodegradation	 of	 petroleum	 and	 xenobiotics;	
Bacterial	 plastics;	 Metagenomics;	 Brief	 idea	 of	 exobiology;	 Methods	 in	 microbial	
ecology.																																																																																																																																																																			

4. Food	 Microbiology:	 Food	 produced	 by	 microbes:	 Fermented	 foods	 (fermented	
dairy	products,	alcoholic	beverages,	vinegar,	 fermented	vegetables),	microbial	cells	
as	 food.	 Food	 as	 substrate	 for	microorganism,	 food	 borne	 disease;	 contamination	
and	spoilage	of	food	(meat	and	meat	products,	fish,	fruits	and	vegetables,	milk	and	
milk	products),	methods	of	food	preservation	(physical	and	chemical);	Probiotics	

5. Microbes	 in	Agriculture:	Biological	nitrogen	 fixation,	nitrogenase	and	alternative	
nitrogenase	 system,	 nif	 genes;	 degradation	 of	 cellulose,	 hemicellulose	 and	 lignin,	
production	 of	 biofertilizers.	 Microbial	 control	 of	 insects.	 Use	 of	 viruses	 in	
agriculture.	

6. Bioinformatics	&	Computational	Biology:	Advanced	biological	sequence	analysis;	
Predictive	 methods	 using	 nucleotide	 and	 protein	 sequences;	 Advanced	 BLAST	
techniques;	 Codon	 usage	 analysis;	 Advanced	 molecular	 phylogenetics;	 Molecular	
modelling;	Concepts	of	Next	Generation	Sequencing	and	NGS	data	analysis.	

	
	
SIV‐BOT‐3/ET	[Special	paper	–	II	(Theoretical)]	

1.	 Medical	 Microbiology:	 Normal	 microbiota	 of	 human	 body;	 host‐parasite	
relationship	 in	 baterial	 pathogenicity:	 non‐specific	 mechanisms	 of	 host	 defense,	
mechanism	 of	 bacterial	 virulence,	 genetics	 of	 bacterial	 virulence;	 chemotherapy:	
antibiotics	 (origin,	 classification,	 chemistry	 and	 mode	 of	 action);	 semisynthetic	
antibiotics;	antibiotic	resistance	in	bacteria,	mechanism(s)	of	antibiotic	resistance.																																		
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2.	Immunology:	Theories	of	antibody	production,	antibody	diversity;	antigen‐antibody	
reactions;	 immunoassay	 methods	 and	 their	 applications,	 major	 histocompatibility	
complex	 (structure	 and	 function),	 complement	 system	 and	 complement	 activation;	
monoclonal	antibodies	(production	and	applications);	Immunological	techniques	like	
immunoelectrophoresis	and	ELISA.	

3.	 Water	 microbiology:	 Waterborne	 diseases;	 Microbial	 contamination	 of	 water;	
Examination	of	potability	of	water;	Purification	of	water.		

4.	 Biotechnology	 and	 Industrial	 microbiology:	 Major	 products	 of	 industrial	
microbiology;	 Biofuel	 production;	 Microorganisms	 used	 in	 industrial	 microbiology	
and	their	genetic	manipulation.	

5.	 Virology:	 Mechanism	 of	 virus	 adsorption	 and	 entry	 into	 the	 host	 cell	 including	
genome	replication	and	mRNA	production,	mechanism	of	RNA	synthesis,	mechanism	
of	 DNA	 synthesis,	 transcription	 mechanism	 and	 post	 transcriptional	 processing,	
translation	 of	 viral	 proteins,	 assembly,	 exit	 and	 maturation	 of	 progeny	 virions,	
multiplication	of	bacteriophages.	

6.	Host	and	virus	factors	involved	in	pathogenesis,	patterns	of	infection,	pathogenesis	of	
animal	viruses,	pathogenesis	of	plant	and	insect	viruses.	Host	cell	transformation	by	
viruses	 and	 oncogenesis	 of	 DNA	 and	 RNA	 viruses;	 Characteristics	 of	 interferons;	
Induction	and	regulation	of	interferon	production;	Mechanism	of	interferon	action.	

	
SIV‐BOT‐5/EP	[Special	paper	–	Practical]	

1.	Quantifying	the	thermal	death	(D‐values)	of	microorganisms	

2.	 Study	 of	 physiological	 and	 biochemical	 activities	 of	 bacteria	 (hydrolysis	 of	 starch,	
lipid,	 protein	 and	 urea;	 degradation	 of	 cellulose	 and	 pectin;	 catalase;	 β‐
galactosidase;	 nitrate	 reduction;	 Voges‐Proskauer	 reaction;	 indole	 production;	
liquefaction	of	gelatin;	citrate	utilization;	fermentation/oxidation	of	sugars)	

3.	Study	of	bacterial	growth	and	determination	of	generation	time	

4.	Assay	of	antibiotics	using	tube	dilution,	well	diffusion	and	agar	dilution	methods	

5.	Detection	of	coliforms	using	membrane	filter	method	to	determine	water	purity	

6.	 Enrichment	 and	 isolation	 of	 anoxygenic	 prototrophic,	 endospore‐forming	 and	
diazotrophic	bacteria	

7.	Induction	of	mutation,	and	selection	of	mutants	using	replica	plating	technique	

8.	Isolation	of	antibiotic‐resistant	mutants	

9.	DNA	isolation	from	bacteria/environmental	sample	and	its	quantification.	

10.	Restriction	enzyme	digestion	of	DNA	

11.	Polymerase	Chain	Reaction	and	Gel	Electrophoresis.	

12.	Transformation	of	E.	coli	

13.	Quantitative	estimation	of	proteins	by	Folin‐Lowry	/	Biuret	method.	

14.	Chromatographic	techniques	

15.	Nucleic	acid	and	protein	sequence	analysis	
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16.	Basic	techniques	of	molecular	modeling	

17.	Basics	of	NGS	data	analysis.	

	

Elective/Special	Course:	MYCOLOGY	and	PLANT	PATHOLOGY	
	
SIV‐BOT‐2/ET	[Special	paper	–	I	(Theoretical)]	
	
1. Fungal	diversity	in	different	ecosystems:	The	structure	and	composition	of	fungal	

cell,	effect	of	environment	on	fungal	growth	and	behavior.		
2. Fermentation	 technology:	 Feedstock	 for	 fermentation	 process,	 fermentor	 design	

and	operation,	solid	substrate	fermentations.		
3. Enzyme	 technology:	 Fungal	 enzymes	 of	 commercial	 importance,	 production	 of	

fungal	enzymes,	free	and	immobilized	cells	and	enzymes.		
4. Fungal	 toxins:	 Mycotoxicoses‐	 fungi	 in	 dermatomycosis,	 aspergillosis	 and	 fungi	

allergenic	to	man	and	animal.		
5. Fungi	 as	 food	 and	 beverage:	 Alcoholic	 beverage,	 mushrooms	 and	 other	 macro	

fungi,	edible	biomass	from	yeast	and	moulds,	single	cell	proteins	(SCP).		
6. Fungi	 in	 food	processing:	 Bread,	 soybean	 products,	 cheese	 and	 fermented	milk,	

other	fermented	foods	
7. Fungal	 metabolites:	 Primary	 metabolites	 of	 economic	 importance,	 secondary	

metabolites	in	medicine	and	agriculture	
8. Future	of	fungal	biotechnology:	Production	of	mammalian	proteins	by	fungi,	other	

applications	of	gene	cloning	in	fungi	and	their	importance	
9. Recombinant	 DNA	 technology:	 	 Manipulation	 of	 industrially	 important	 fungi,	

edible	mushroom	and	bio‐control	agents	
	
SIV‐BOT‐3/ET	[Special	paper	–	II	(Theoretical)]	

1. Biology	 of	 Mycorrhizae:	 Diversity	 of	 Mycorrhizae	 and	 its	 development,	
Ectophytic	 and	 endophytic	 mycorrhiza	 (VAM),	 mycorrhiza	 in	 plant	 growth	
promotion,	 mycorrhizal	 interactions	 with	 soil	 microorganisms,	 mycorrhiza	 in	
plant	disease	control.			

2. Molecular	tools	and	methods:	Detection	of	Mycorrhiza;	plant	pathogens	 in	soil,	
water	and	plant	tissues.	 	

3. Plant	 defense	 mechanisms:	 Plants	 defense	 against	 infection:	 Preexisting	
structural	 and	 induced	 structural	 and	 chemical	 defense,	 hypersensitive	 reaction,	
role	of	phytoalexins	and	other	phenolic	compounds,		

4. Management	 of	 plant	 diseases:	 Cultural,	 chemical,	 biological,	 biopesticides,	
breeding	for	resistant	varieties,	plant	quarantine,	integrated	pest	management.		

5. Post‐harvest	pathology:	 Fungal	 deterioration	 of	 food	 commodities,	mycotoxins	
and	health	hazards,	control	measures.		

6. Molecular	 plant	 pathology:	 Molecular	 aspects	 of	 host	 pathogen	 interactions	 ‐	
Systemic	 Acquired	 Resistance	 (SAR)	 and	 Induced	 systemic	 resistance	 (ISR),	
defense	 enzymes.	 PR	 proteins,	 degradation	 of	 phytoalexins;	 application	 of	
molecular	 biology	 to	 plant	 disease	 control	 ‐	 transgenic	 approach	 for	 crop	
protection,	engineering	chemicals	that	elicit	defense	response	to	plants.		

7. Plant	Diseases:	 Study	of	major	plant	diseases	caused	by	 fungi,	bacteria,	viruses,	
nematode	and	mycoplasma	like	organisms		
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SIV‐BOT‐5/EP	[Special	paper	–	Practical]	

1.	 Isolation	of	fungal/plant	DNA	and	its	quantification	by	spectrophotometric	method.	
2.	 Separation	of	DNA	by	agarose	gel	electrophoresis.	
3.	 Restriction	endonuclease	digestion	of	fungal	/	plant	DNA.	
4.	 DNA	blot	hybridization.	
5.	 Isolation	of	fungal	protoplast.	
7.	 Polymerase	chain	reaction.	
8.	 	 Extraction	 and	 bioassay	 of	 phytoalexin(s)	 from	plant	 tissue	 induced	 by	 biotic	 and	

abiotic	stresses.	
9.	 	Partial	 purification	 of	 antifungal	 compounds	 by	 TLC	 methods	 and	 UV	

spectrophotometric	analysis.	
10.	 Extraction	 and	 SDS‐PAGE	 analysis	 of	 defense	 protein	 in	 artificially	 inoculated	

plants/induced	by	abiotic	elicitor(s).	
11.	 Separation	of	proteins/polyphenols	by	column	chromatography.	
12.		Extraction	and	assay	of	defense	enzyme(s).	
13.		Immunological	characterization	of	defense	enzyme(s).	
14.		Preparation	and	purification	of	plant	and	fungal	antigens.	
15.	 Production	of	polyclonal	antibody	and	purification	of	IgG.	
16.	 Evaluation	 of	 antigens	 in	 raising	 antibodies	 using	 immunodiffusion	 and	 immuno‐

electrophoretic	test.	
17.	 Optimization	of	antigen	and	antisera	dilution	by	ELISA.	
18.	 Detection	of	pathogen	in	artificially	inoculated	plant	using	DAC‐ELISA	formats.	
19.	 Detection	of	pathogen	in	soil	by	dot	blot	and	western	blot	method.	
20.	 Detection	of	pathogen	in	host	tissue	by	indirect	immunofluorescence	test.	

	

Elective/Special	Course:	Plant	Physiology,	Biochemistry	and	
Molecular	Biology	
	
SIV‐BOT‐2/ET	[Special	paper	–	I	(Theoretical)]				 								

1. Nitrogen	metabolism:	 Nitrate	 assimilation	 in	 plants,	 structure,	 function	 and	
regulation	 of	 nitrate	 assimilation	 enzymes,	 nif	 genes,	 nod	 genes	 ‐	 structure,	
function	and	regulation.		 	 	 	 	 	 	 	 		

2. Stress	 physiology:	 Physiology	 and	 molecular	 biology	 of	 abiotic	 stress,	 biotic	
stress,	 reactive	 oxygen	 species	 and	 their	 protection	 mechanisms,	 role	 of	
polyamines	in	stress	physiology.		 	 	 	 	 	 	 		

3. Senescence	 and	 its	 regulation:	 Programmed	 cell	 death	 (PCD):	 Types,	
developmental	and	Molecular	Biology	of	PCD,	fruit	ripening.		 	 	 	

4. Pumps,	 carriers	 and	 channels:	 Structure	 and	 function,	 energetics	 of	 active	
transport,	isophore	and	ionophore;	Vacuoles	–	origin,	structure	and	function.			

5. Sulfate	 metabolism:	 Sulfur	 chemistry	 and	 function;	 Uptake	 and	 transport;	
reductive	sulfate	assimilation	pathway;	synthesis	and	function	of	glutathione	and	
its	derivatives.						

6. Floral	 induction	and	development:	 	Hormonal	 control,	molecular	 genetics	 of	
floral	development	and	floral	organ	differentiation;	Effect	of	low	temperature	on	
floral	bud	initiation	(FBI)	through	silencing	of	FLC	gene.		 	 	 	
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7. Protein	targeting:	Protein	transport	in	cell	organelles,	common	features	of	the	
transport	 mechanism,	 chaperon,	 chaperonin	 and	 protein	 folding,	 protein	
glycosylation	and	its	significance.											 	 	 	 	 	 		

8. Cell	signalling:	 Signal	molecules,	 signal	perception	and	 transduction	 in	plants;	
MAP‐kinase,	Ca‐calmodulin	complex	–	role	in	plant	signaling.		 	 	 	

9. Protein	 chemistry:	 Protein	 purification,	 characterization,	 methods	 for	 the	
determination	 of	 amino	 acids	 sequences	 in	 proteins,	 protein	 folding	 pathways	
and	Levinthal	Paradox.		 	 	 	 	 	 	 	 	

10. Alkaloids	and	carotenoids:	Classification,	occurrence	and	biological	properties,	
biosynthesis,	and	biological	significance.		      

 
 
SIV‐BOT‐3/ET	[Special	paper	–	II	(Theoretical)]               	

1. Antisense	technology	and	regulatory	RNAs:	RNAi	antisense	oligonucleotides,	
basic	 principles	 and	 mechanisms.	 Small	 interfering	 RNAs	 (siRNA),	 MicroRNA	
(miRNA);	synthesis	and	function	of	miRNA	molecules.	

2. Protein	 modification:	 Site	 specific	 and	 PCR‐based	 random	 mutagenesis,	
characterization	of	the	mutants.		

3. Epigenomics:	 DNA	 methylation,	 Histone	 modifications	 (methylation,	
acetylation)	their	role	in	epigenetic	control	of	gene.	

4. Importance	 of	 weak	 chemical	 interactions:	 Concept	 of	 free	 energy,	 weak	
bonds	in	biological	systems,	hydrophobic	bonds	stabilize	macromolecules;	weak	
bonds	 attach	 enzymes	 to	 substrate,	 protein‐protein	 interactions,	 protein‐DNA	
interactions;	specific	conformation	of	a	protein	depends	on	pattern	of	Hydrogen	
bonds.	

5. Transcriptional	 regulation:	 In	 prokaryotes	 and	 eukaryotic	 systems,	 gene	
silencing	by	modifications	of	histones	and	DNAs.	

6. Gene	 regulation	 in	 development	 and	 evolution:	 Strategies	 for	 establishing	
differential	 gene	 expression	 in	 developmental	 stages,	 Homeotic	 genes‐	 an	
important	class	of	developmental	regulators,	positive	autoregulation	delays	gene	
expression.	

7. Biogenesis,	 traffic,	 and	 functions	 of	 cellular	 membrane	 system,	 Protein	
synthesis	 and	 folding	 in	 the	 cytoplasm;	 translocation	 into	 the	 endoplasmic	
reticulum‐	the	signal	hypothesis;	Golgi	function	in	biosynthetic	processing.	

8. Catalytic	RNA:	Introduction,	group	I	and	group	II	introns,	catalytic	activity	of	
RNase	P,	Viroids	have	catalytic	activity,	protein	splicing	is	autocatalytic.	

9. Somatic	 recombination	 and	 hypermutation	 in	 the	 immune	 systems:	
Introduction,	 clonal	 selection	 amplifies	 lymphocytes,	 allelic	 exclusion;	 class	
switching	is	effected	by	DNA	recombination.	

 
SIV‐BOT‐5/EP	[Special	paper	–	Practical]	

1. Protein	extraction,	precipitation	by	salting	out,	desalting	by	dialysis/	Sephadex	G	
25	column	

2. Fractionation	of	proteins	by	molecular	exclusion	chromatography	on	Sephadex	G	
100.	

3. SDS‐PAGE	analysis	of	the	proteins	and	determination	of	molecular	weights.	
4. Enzyme	extraction/assay	of	activity	and	isozyme	analysis	by	PAGE.	
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5. Isolation	of	chloroplast	and	determination	of	Hill	activity.	
6. Separation	of	pigments	by	TLC	and	their	identification.	
7. Extraction	and	estimation	of	carotenoid	pigments.	
8. Determination	of	pKa	values	of	amino	acids.	
9. Immunological	techniques‐	ELISA	and	Western	Blotting.	
10. Separation	and	detection	of	secondary	metabolites	through	TLC.	
11. Determination	of	antioxidant	fingerprint	on	TLC.	
12. Isolation,	 purification	 and	 identification	 of	 alkaloids	 by	 application	 of	 column	

chromatography.		
	

	
Elective/Special	Course:	Taxonomy	of	Angiosperms	and	
Biosystematics 
 
SIV‐BOT‐2/ET	[Special	paper	–	I	(Theoretical)    

1.				 History	of	studies	in	Taxonomic	Botany	in	India	 	 																														
2.			 Survey	 of	 Taxonomic	 Literature:	 Dictionaries,	 Indices,	 Monographs,	 Manuals,	

Floras,	Journals,	and	taxonomic	websites		 																																																					
3.			 The	Species	Concept																																																																																												
4.		 International	 Code	 of	 Botanical	 Nomenclature:	 Principles,	 articles,	

recommendations	 and	 special	 provisions;	 application	 of	 code	 with	 problems;	
nomenclature	of	cultivated	and	hybrid	plants;	taxonomic	hierarchy.			 				

5.			 Biocode	and	Phylocode		 																																																																											
6.			 Use	of	Herbaria;	role	of	Botanic	Gardens	in	the	21st	Century.	 																	
7.		 Biosystematics:	 definition,	 importance	 and	 categories.	 Major	 areas	 of	

biosystematic	studies:																																																																												 	
A. Palynology:	 morphology,	 chemistry	 of	 exine,	 bearing	 on	 phylogeny,	
reconstruction	of	vegetation	structure		
B. Embryology:	 Diversity	 in	 structures	 of	 gametophytes,	 endosperm	
formation,	developing	embryo;	ovule	morphology		
C. Cytology,	genetics	and	breeding		
D. Phytochemistry	(including	serology,	pigments	&	secondary	metabolites)	
E. Molecular	 Biology:	 Definition,	 determination	 of	 relationship	 through	
Protein	&	Nucleic	Acid	studies;	uses	of	electrophoresis,	PCR	&	HPLC.	
F. Remote	sensing	&	GIS.	

8.				 Analysis	of	data;	commonly	available	software,	construction	of	dendrograms	
                                                                                                                               
 

SIV‐BOT‐3/ET	[Special	paper	–	II	(Theoretical)] 

1. Philosophy	of	classification.	Recent	trends	in	classification.	 	 																	
2. Indian	flora.	Endemism‐	in	Indian	perspective	 	 	 																		
3. Migration,	 dispersal	 and	 discontinuous	 distribution	 of	 plants	

																																																						
4. Management	 of	 Herbarium:	 Methods	 of	 collection,	 identification	 and	

documentation	 	
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5. Biodiversity	 Conservation:	 IUCN	 categories,	 Effects	 of	 Rio	 de	 Genero	 world	
summit,	Hotspots,	India	as	a	megadiversity	country;	Ramsar	sites		 																			

6. Methods	of	in	situ	and	ex	situ	conservation.	Biodiversity	protected	areas	in	India			
7. Concise	 accounts	 of	 the	 phylogeny	 and	 economic	 importance	 of	 the	 following	

taxa:		
a. SUBCLASSES:	
i) Magnoliidae,	(ii)	Dilleniidae,	(iii)	Caryophyllidae,	(iv)	Alismatidae,	
(v)	Commelinidae.	
b. ORDERS:	
i) Nymphaeales,	(ii)	Fagales,	(iii)	Gentiales,	(iv)	Dipsacales,		
(v)		Liliales/Zingeberales,	(vi)	Orchidales.																																														

8. Traditional	 knowledge:	 Ethnobotanical	 resources	 in	 India;	 documentation	 and	
utilization	of	ethnic	knowledge.	Traditional	methods	of	conservation;	sacred	groves
	                

 
SIV‐BOT‐5/EP	[Special	paper	–	Practical] 

1. Seasonal	collection	of	local	flora,	processing,	Herbarium	management.	
2. Phenology	of	some	common	weeds.	
3. Seed,	endosperm,	embryo	and	seedling	morphology.	
4. Identification	of	plants	by	matching.	
5. Working	 out	 of	 different	 angiospermic	 plants	 (fresh	 and	 dry),	 their	

identifications	using	literature	and	preparation	of	artificial	keys.	
6. Phytosociological	 studies;	 Biological	 Spectrum;	 Determination	 of	 Diversity	

Indices	(Shannon‐Wiener,	Species	Richness	&	β‐diversity).	
7. Use	of	GPS	and	demonstration	on	the	use	of	at	least	one	remote‐sensing	software	
8. Familiarity	 with	 Taxonomic	 Literature	 (e.g.	 Index	 Kewensis,	 Wall‐Cat.,	 Icones,	

Bibliographies,	Dictionaries,	Keys,	Floras,	etc.).	
9. Preparation	of	 temporary	and	permanent	pollen	slides;	description	of	common	

palynomorphs,	preparation	of	identification	keys.	
10. Variation	of	characters	‐	influence	of	ecological	factors.	
11. Ethnobotanical	survey	in	a	forest	village/	village	market.	
12. Use	 of	 Electrophoresis,	 PCR,	 HPLC	 and	 other	 instruments	 useful	 in	 molecular	

taxonomy.	
13. Basic	techniques	of	micropropagation.	
14. Identification	of	secondary	metabolites	and	pigments.	
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Interdisciplinary	Courses	(IDC)	
(for	students	pursuing	PG	courses	other	than	M.	Sc.	in	Botany)	

	
	
Course:	IDC‐I	
Environment,	Biodiversity	Conservation	and	sustainable	development	

	
I. Environment	and	Ecosystems:	Concept	of	an	ecosystem,	Structure	and	function	of	an	

ecosystem,	Producers,	consumers	and	decomposers,	Energy	flow	in	the	ecosystem,	Food	
chains,	 food	 webs	 and	 ecological	 pyramids,	 characteristic	 features,	 structure	 and	
function	 of	 the	 following	 ecosystem‐	 Forest	 ecosystem,	 Grassland	 ecosystem,	 Desert	
ecosystem	and	Aquatic	ecosystems,	
	

II. Biogeochemical	 Cycles:	 Importance,	 gaseous	 and	 sedimentary	 cycles,	 Carbon,	
Nitrogen,	Phosphorus	and	Sulphur	Cycles,	Oxygen	Cycles,	Hydrological	cycles.	
	

III. Succession:	 Concepts	 of	 succession,	 Types	 of	 Succession,	 plan	 succession,	 Climax	 and	
stability.	
	

IV. Biomes:	Major	 biomes	 of	 India,	 Characteristics	 of	 terrestrial	 fresh	water	 and	marine	
ecosystems,	Forests,	grasslands,	lake,	river	and	marine	ecosystems	of	India.	
	

V. Population:	 	 Basic	 concepts,	 population	 characteristics	 –	 density,	 natality,	 mortality,	
age‐structure,	 population	 growth,	 Ecological	 niche	 and	 habitat,	 Positive	 and	 negative	
interactions	of	populations	–	competition,	predation,	parasitism,	mutualism.		
	

VI. Community:	 	Basic	concepts,	community	structure,	growth	forms,	 life	 form,	Analytical	
and	 synthetic	 characters	 of	 plant	 community,	 Methods	 of	 plant	 community	 analysis,	
Concept	of	keystone	species	and	ecotone.	
	

VII. Biodiversity	 and	 conservation:	 Basic	 concepts,	 Levels	 of	 biodiversity,	 biodiversity	
loss,	Conservation	of	biodiversity‐	In‐situ	and	Ex‐situ	conservation	of	biodiversity,	needs	
and	 its	 issues,	 Sacred	 groove,	 Hot‐sports	 of	 biodiversity,	 Overexploitation	 and	 its	
common	 pattern,	 international	 trade,	 problems	 in	 controlling	 in	 international	 trade	
(enforcement	 illegal	 trade),	 sustainable	 development,	 Value	 of	 biodiversity‐	
consumptive	use,	productive	use,	social,	ethical,	aesthetic	and	option	values;	India	as	a	
mega‐diversity	nation.	
	

VIII. Environmental	problems:	Pollution‐basic	concepts	of	pollution	(air,	 land	and	water),	
Pollutants	(chlorinated	hydrocarbon,	organophosphate,	and	heavy	metals)	and	impact,	
Greenhouse	 effect,	 acid	 rain,	 ozone	depletion,	deforestation,	desertification,	 salination,	
chemical	 and	 radiation	 hazards,	 pesticide	 pollution,	 eutrophication,	 biological	
magnification,	Solid	waste	management.	
	

IX. Environmental	 protection	 act:	 Environmental	 laws,	 national	 movement,	
environmental	 policies,	 environmental	 ethics‐holistic	 approach	 of	 environmental	
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protection	 and	 conservation,	 IUCN‐role	 in	 environmental	 protection,	 environmental	
protection	agency	(EPA).	
	

X. Phytoremediation:	 oil	 spills,	 wastewater	 treatment,	 chemical	 degradation,	 heavy	
metal.	
	

XI. Renewable	 and	 non‐renewable	 resources:	 Forest	 resources‐	 Use	 and	 over‐
exploitation,	deforestation,	 timber	 extraction,	mining,	dams	and	 their	 effects	on	 forest	
and	 tribal	 people;	Water	 resources‐	 Use	 and	 over‐utilization	 of	 surface	 and	 ground	
water,	 floods,	 drought,	 conflicts	 over	 water,	 dams‐benefits	 and	 problems;	 Energy	
resources‐	Growing	energy	needs,	renewable	and	non	renewable	energy	sources,	use	of	
alternate	energy	sources.	
	

XII. Human	 Population	 and	 the	 Environment:	 Population	 growth,	 variation	 among	
nations,	 Population	 explosion	 –	 Family	Welfare	 Programme,	 Environment	 and	 human	
health,	 Human	Rights,	 Value	 Education,	HIV/AIDS,	Women	 and	 Child	Welfare,	 Role	 of	
Information	Technology	in	Environment	and	human	health,	Case	Studies.	
	

XIII. Field	work:		
	

a. Visit	 to	 a	 local	 area	 to	 document	 environmental	 assets	 river/	
forest/grassland/hill/mountain	

b. Visit	to	a	local	polluted	site‐Urban/Rural/Industrial/Agricultural	
c. Study	of	common	plants,	macro	fungi,	insects,	birds	
d. Study	of	simple	ecosystems‐pond,	river,	hill	slopes,	etc.		

	
	
	
	

Course:	IDC‐II	
Biotechnology	
	
I. Carbohydrates:	Structural	aspects	–	Introduction	&	Occurrence,	Classification	of	Mono‐,	

Di‐	 and	 Polysaccharides,	 Reducing	 &	 Non‐reducing	 Sugars,	 Constitution	 of	 Glucose	 &	
Fructose.	

	
II. Lipids:	Structural	aspects	–	General	introduction,	Classification	&	Structure	of	Simple	&	

Compound	 lipids,	 Properties	 of	 Lipid	 aggregates	 (elementary	 idea),	 Biological	
membrane,	Membrane	protein	–	structural	aspects,	Lipoproteins	(elementary	idea).	

	
III. Protein	 Structural	 aspects:	 General	 introduction,	 Classification	 &	 General	

characteristics,	 Structure	 of	 Primary,	 Secondary,	 Tertiary	 &	 Quaternary	 proteins	
(elementary	idea),	Classification	of	Amino	acids.	

	
IV. Nucleic	 acid	 Structural	 aspects:	 	 Components	 of	 DNA	 and	 RNA,	 Nucleosides	 &	

Nucleotides	 (introduction,	 structure	 &	 bonding),	 Double	 helical	 structure	 of	 DNA	
(Watson‐Crick	model),	various	forms	of	DNA.	
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V. Genes	 are	 DNA:	 DNA	 as	 genetic	 material,	 DNA	 double	 helix,	 semiconservative	
replication,	mutations	and	Genetic	code.	

	
VI. Mutation:	Occurrence,	kinds	of	Mutation,	spontaneous	&	induced	Mutation,	Mutagens,	

detection	 of	Mutation,	 Lethal	Mutations,	 Biochemical	Mutations,	 Phenotypic	 effects	 of	
Mutation,	Molecular	basis	of	Mutation,	Significance	&	Practical	applications	of	Mutation.	

	
VII. Basics	 of	 Cell	 Biology	 (structure	 &	 function):	 Discovery	 of	 cell	 and	 Cell	 Theory;	

Comparison	between	plant	and	animal	cells;	Cell	wall;	Plasma	membrane;	Modification	
of	 plasma	 membrane	 and	 intracellular	 junctions;	 Cytoskeleton;	 Protoplasm;	
Mitochondria;	 Chloroplast;	 ER;	 Golgi	 complex;	 Lysosome,	 endosome	 and	microbodies;	
Ribosome;	 Centriole;	 Nucleus;	 Chemical	 components	 of	 a	 cell;	 Catalysis	 and	 use	 of	
energy	by	cells.	

	
VIII. Structure	and	function	of	Prokaryotic	cell	&	its	components:	The	Slime	and	the	cell	

wall	 of	 bacteria;	 Concept	 of	 Gram‐negative	 and	 Gram‐positive	 bacteria,	 Mesosomes,	
flagella,	 Pilus,	 fimbriae,	 ribosomes,	 carboxysomes,	 sulfur	 granules,	 glycogen,	
polyphosphate	bodies,	fat	bodies,	gas	vesicles;	endospores,	exospores,	cysts.		

	
IX. Pathogenic	Microorganisms:	 	 List	 of	 common	 bacterial,	 fungal	 and	 viral	 diseases	 of	

human	beings	and	plants	[Name	of	the	disease,	causative	pathogen,	parts	affected].	
	
X. Basic	 concepts	 of	 Virology:	 General	 characteristics	 of	 viruses,	 differences	 between	

bacteria	 and	 viruses.	 Physical	 and	 chemical	 Structures	 of	 different	 Viruses‐	 helical	
(TMV)	and	complex	(Bacteriophage)	

	
XI. Applications	of	Plant	Genetic	Engineering:	 crop	 improvement,	 herbicide	 resistance,	

insect	resistance,	virus	resistance,	plants	as	bioreactors.	
	
XII. Genetic	modification	 in	 Agriculture:	 transgenic	 plants,	 genetically	 modified	 foods,	

application,	future	applications,	ecological	impact	of	transgenic	plants.	
	
XIII. Cloning	and	PCR	amplification:	Clone,	Overview	of	the	procedure,	The	importance	of	

DNA	 Cloning,	 Gene	 library,	 Hybridization,	 	 PCR‐	 basic	 features	 and	 application,	
Principles	 of	 Cell‐based	 DNA	 Cloning,	 Cloning	 System	 for	 amplifying	 different	 sized	
fragments.	

	
XIV. Purification	and	Separation	of	nucleic	acids:	 Extraction	 and	 Purification	 of	 nucleic	

acids,	Detection	and	Quantitation	of	Nucleic	acids,	Gel	Electrophoresis,	
	
XV. Cutting	 and	 Joining	 DNA:	 Restriction	 Endonucleases,	 Ligation,	 Alkaline	 Phosphate,	

Double	Digest,	Modification	of	Restriction	Fragments	ends,	Other	Ways	of	 joining	DNA	
Molecules.	

	
XVI. Vectors:	 Plasmid	 vectors,	 Vectors	 based	 on	 the	 lambda	Bacteriophage,	 Cosmids,	M13	

vectors,	Expression	vectors,	Vectors	for	cloning	and	expression	in	Eukaryotic	cells,	YACs	
and	BACs.	

	
XVII. Nucleic	Acid	Hybridization:	Principle	and	application	‐	Preparation	of	nucleic	probes,	

Principle	 of	 Nucleic	 acid	 hybridization,	 Nucleic	 acid	 hybridization	 assays,	 Southern	
blotting	technique.		

	
XVIII. Computational	 Genomics	 and	 bioinformatics:	 	 Internet	 basics,	 biological	 data	

analysis	and	application,	sequence	data	bases,	NCBI	model,	file	format,	Protein	primary	
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sequence	 analysis,	 DNA	 sequence	 analysis,	 pair	 wise	 sequence	 alignment,	 FASTA	
algorithm,	BLAST,	multiple	sequence	alignment,	DATA	base	searching	using	BLAST	and	
FASTA,	Small	molecules	data	bases,	protein	information,	resources,	protein	data	bank.		

	
XIX. Genetic	modification	 in	Medicine:	 Gene	 therapy,	 types	 of	 gene	 therapy,	 vectors	 in	

gene	therapy,	molecular	engineering,	human	genetic	engineering,	problems	&	ethics.	
	
XX. Genetic	 engineering	 in	 plants:	 Use	 of	 Agrobacterium	 tumefaciens,	 Ti	 plasmids,	

Strategies	for	gene	transfer	to	plant	cells,	Direct	DNA	transfer	to	plants,	Gene	targeting	
in	plants,	Use	of	plant	viruses	as	episomal	expression	vectors.	

	
XXI. Human	Genome	Project	(HGP):	an	overview	of	the	project,	goals	of	the	project,	major	

scientific	strategies	&	approaches	used	in	HGP,	expected	scientific	&	medical	benefits	of	
this	project,	about	the	organizations	behind	this	project.	
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Suggested	Readings	
	
Bio‐resource	utilization	
	
1. Advances	in	Mushroom	Biotechnology‐	M.C.	Nair,	Ed.	
2. A	text	book	of	Biotechnology‐R.C.	Dubey	(S.	Chand	&	Co.)	
3. Food	and	Natural	Resources‐	D.Pimentel	and	C.W.Hall,	Academic	Press	
4. Plant	 Genetic	 Resources	 Conservation	 and	 Management‐	 R.S.Paroda	 and	

R.K.Arora,	IPGRI	
5. Sustainable	Management	of	Non‐Wood	Forest	Products‐	M.N.B.Nair	
6. The	Useful	Plants	of	India‐	CSIR,	Publication	and	Information	Directorate	

	

Biostatistics	
	
1.	 	 Fundamentals	of	Biometry	–	L.N.Balaam	
2.	 	 Fundamentals	of	Biostatistics	–	I.A>Khan	and	A.Khanum,Ukaaz	Publications	
3.	 	 Principles	of	Biometry‐	C.M.Woolf	
4.	 	 Statistical	Methods	–	G.W.Snedecor	and	W.G.Cochran	
	
Bryology	
	
1.	 Bryophyta	‐	N.S.Parihar	,	Central	Book	Depot,	Allahabad	
2.	 Bryophye	Ecology	–	A.J.E.Smith	(Ed)	
3.	 Bryophytes	–	P.Puri,	Atma	Ram	&	Sons	Publishers,	N.Delhi	
4.	 Cryptogamic	Botany,	Vol.II	–	G.M.Smith	
5.	 Liverworts	of	the	Western	Himalayas	and	Punjab	Plain	–	S.R.Kashyap	
	
	
	
Cytology	and	Genetics	
	
1. Genetics:	PJ	Russell.	Benjamin	Cummings	Pub.	Inc.	USA.	
2. Principles	of	Genetics:	Snustad	and	Simmons,	John	Wiley	and	Sons,	USA	
3. Concepts	of	Genetics:	Klug	and	Cummings,	Pearson	Education,	USA	
4. Genome	3:	T.A.	Brown,	Pearson	Education,	USA	
5. Principles	 of	 Gene	 Manipulation	 and	 Genomics:	 Primrose	 and	 Twyman,	

Blackwell	Scientific,	Oxford.		
6. Plant	chromosome:	Analysis;	Manipulation	and	Engineering:	Sharma	&	Sharma,	

Harwort	Academic	Pub.	Australia	
7. The	Science	of	Genetics:	Sauders	College	Publishing,	Fort	Worth,	USA	
8. Genetics:	Principles	and	Analysis,	Hartl	and	Jones,	EW	Jones	&	Bartlettt	Pub,	USA.	
9. Gene	IX:	Lewin,	B.	Oxford	University	Press,	USA.	
10. Essential	Genes,	Lewin,	B.	Pearson	Education.	
11. Functional	 Genomics:	 A	 practical	 Approach.	 Hunt	 And	 Rick,	 Oxford	 University	

Press.	
12. Genetic	 Engineering:	 An	 Introduction	 to	 Gene	 Analysis	 and	 Exploitation	 in	

Eukaryotes:	Kingsman	&Kingsman,	Blackwell	Scientific	.Pub.	Oxford.	
13. Molecular	Biotechnology:	Glick	&	Pasternock,	Indian	Edition.	
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14. Molecular	 Cloning:	 A	 Laboratory	 Manual,	 Sambrook	 &	 Russel,	 CSHL	 press,	
N.York.	

15. DNA	Cloning:	A	Practical	Approach,	Glover	&	Hames,	IRL	press,	Oxford.	
16. Methods	 in	 Enzymology,	 Guide	 to	 molecular	 Technique,	 Vol.	 152.	 Berger	 &	

Kimmel,	Academic	Press,	San	Diego.	
17. DNA	Science:	A	first	course	in	recombinant	Technology,	Mickloss	&	Freger,	CSHL	

Press,	NY.	
18. Recombinant	DNA	Technology:	Watson,	Academic	Press.	
	
Ecology	
	
1. Basic	Ecology	–E.P.	Odum	,	Saunders	Publication	
2. Fundamentals	of	Ecology‐E.P.	Odum	,	Saunders	Publication		
3. Elements	of	Ecology	–	R.L.	Smith	&	T.M.	Smith	,	Benjamin/	Cummings	Publishers	
4. Air	pollution	and	Plant	Life	–M.T.	reshow	,	Willy	Interscience	
5. Concepts	of	ecology‐	E.J.	Kormondy,	Prentice‐Hall	of	India	
6. Fundamentals	of	Ecology‐	M.C.	Dash	,	Tata	McGraw	Hill	
7. Environmental	Science‐S.C.	Santra	,	New	Central	Book	agency(P)	Ltd.	Kolkata.	
8. Biology	of	Fresh	water	pollution‐C.F.	Mason	,	Longman	Publishers	
	
Gymnology	
	
1. An	Introduction	to	Gymnosperms	–	S.C.	Dutta	
2. Comparative	Morphology	of	Vascular	Plants	–	A.S.	Foster	and	G.M.	Gifford	
3. The	Morphology	of	Vascular	Plants	–	D.W.	Bierhorst	
	
	
Microbiology	
	
1. Bacterial	Metabolism	‐	G.	Gottschalk,	Springer	
2. Bergey’s	Manual	of	Systematic	Bacteriology,	4	vols,	 ‐	N.R.	Krieg	&	J.G.	Holt,	eds,	

Springer	
3. Brock	 Biology	 of	 Microorganisms	 ‐	 M.T.	 Madigan,	 J.M.	 Martinko	 &	 J.	 Parker,	

Prentice‐Hall	
4. Encyclopedia	of	Microbiology,	4	vols	‐		J.	Lederberg,	ed,	Academic	Press	
5. Food	Microbiology	‐	M.R.	Adams	&	M.O.	Moss,	RSC	
6. Food	Microbiology‐	 Fundamentals	 and	 Frontiers,	 3rd	 edition,	M.P.	 Doyle	&	 L.R.	

Beuchat,	ASM	Press	
7. Foundations	in	Microbiology	‐	K.P.	Talaro	&	A.	Talaro,	WCB/McGraw‐Hill	
8. Fundamentals	of	Microbiology	‐	Alcamo,	Benjamin/Cummings	
9. Fundamentals	 of	Microbiology	 and	 Immunology	 ‐	 A.K.	 Banerjee	&	N.	 Banerjee,	

Central	
10. General	Microbiology	‐	H.G.	Schlegel,	Cambridge	University	Press	
11. General	Microbiology	‐	R.Y.	Stanier,	E.A.	Adelberg	&	J.L.	Ingraham,	McMillan	
12. Genes	VIII	‐	B.	Lewin,	Oxford	University	Press	
13. Immunology	‐		J.	Kuby,	Freeman	
14. Introduction	 to	 Modern	 Virology	 ‐	 N.J.	 Dimmock	 &	 S.B.	 Primrose,	 Blackwell	

Science	
15. Microbial	Energetics	‐	E.	A.	Dawes,	Blackie	
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16. Microbial	Physiology	‐	A.G.	Moat	&	J.W.	Foster,	John	Wiley	&	Sons	
17. Microbiology	‐	B.D.	Davis	et	al.,	Harpeer	&	Row	
18. Microbiology	‐	L.M.	Prescott,	J.P.	Harley	&	D.A.	Klein,	McGraw‐Hill	
19. Microbiology	‐	M.J.	Pelczar,	E.C.S.	Chan	&	N.R.	Krieg,	McGraw‐Hill	
20. Microbiology	–	An	 Introduction	 ‐	 	G.J.	Tortora,	B.R.	 Funke	&	C.L.	Case,	Addison	

Wesley,	Longman	
21. Microorganisms	in	Our	World	‐	R.M.	Atlas,	Mosby	
	
Molecular	Plant	Pathology	and	Fungal	Biotechnology	

	
1. Molecular	Plant	Pathology	 ‐	M.	Dicinson.	Bios	 	Scientific	Publishers,	Taylor	and	

Francis	group	,	London	and	New	York	
2. Fungal	genetics:	Principles	and	practice	‐	Cees	J.	Bos	,	ed.	Marcel	Dekker,	Inc.	
3. The	Mycota:		Vol.	I	‐XII	:	Ed.	K.	Esser	:Springer	Verlag,	Berlin	
4. Gene	VI‐Gene	IX:	Benjamin	Lewin,	Oxford	University	press.	
5. 	Molecular	 and	 cellular	 biology	 of	 filamentous	 fungi‐Nick	 Talbot	 ,	 Oxford	

University	Press.	
6. Plant	Pathology‐	4th	Edn.	‐G.	N.	Agrios,	Elsevier	Publications.	
7. An	 Introduction	 to	 mycology	 ‐	 R.	 S.	 Mehrotra	 and	 K.	 R.	 Aneja.,	 New	 age	

Interntional	publishers,	New	Delhi.	
8. Topics	in	Mycology	and	Plant	Pathology	‐	L.N.	Nair,		New	Central	Book	agency(P)	

Ltd.	Kolkata.	
9. Plant	Pathology	‐concepts	and	laboratory	Exercises	‐	Robert	N.	Trigiano,	Mark	T.	

Windham	and	Alan	S.	Windham	eds.,	CRC	Press.	
10. A	text	book	of	Plant	Pathology	‐	A.V.S.S.	Sambamurty	
11. Plant	Pathology	‐	Mehrotra	and	Agarwal,	Tata	McGrow	Hill	
12. Applications	of	PCR	in	Mycology	–	P.D.	Bridge,	D.	K.	Arora,	C.	A.	Reddy	and	R.	P.	

Elander	Eds.	,		CAB	International.	
13. Molecular	 Plant	 Pathology:	 A	 practical	 approach,	 Vol.	 I	 &	 II‐	 S.J.	 Gurr,	M.	 J.	Mc	

Phersson	and	D.	J.	Bowles,	Eds.,	Oxford	University	Press.	
14. Introduction	to	plant	viruses‐	C.L.		Mandahar	,	S.	Chand	&	Co.	
15. A	text	book	of	Biotechnology‐R.C.	Dubey	,	S.	Chand	&	Co.	
	
Paleobotany			

1. An	Introduction	to	Paleobotany	–	C.A.Arnold	
2. An	Introduction	to	the	study	of	fossil	plants	–	J.Walton	
3. Paleobotany	and	evolution	of	plants‐	W.N.Stewart	and	G.W.Rathwell,	Cambridge	

University	Press	
4. Studies	in	Paleobotany	–	H.N.Andrews	
	
Phycology	 	

	
1. Algae	and	Water	Pollution	–	C.M.	Palmer	
2. An	Introduction	to	Algae	–	I.	Morris,	Cambridge	University	Press	
3. Phycology	–	R.e.Lee	
4. Structure	and	Reproduction	of	Algae	–	F.E.	Fritsch	
5. The	Algae	–	V.J.	Chapman	and	D.J.	Chapman	
6. The	Ecology	of	Algae	–	F.E.	Round,	Cambridge	University	Press	
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Plant	Biochemistry	
	
1. Biochemistry‐	 A.L.	 Lehninger,	 D.L.	 Nelson	 and	 M.M.	 Cox,	 CBS	 Publishers	 &	

Distributors,	New	Delhi	
2. Biochemistry‐	J.M.	Berg,	J.L.	Tymoczko	and	L.	Stryer,	Freeman	Publishers	
3. Biochemistry‐	L.	Stryer,	Freeman	Publishers		
4. Biochemistry‐	F.B.	Armstrong,	Oxford	University	Press		
5. Biochemistry‐	J.H.	Weil,	New	Age	International	Publishers		
6. Biochemistry‐	G.	Zubay,	W.C.	Brown	Publishers		
7. Biochemistry‐	D.Das,	Academic	Publishers		
8. Biochemistry	&	Molecular	Biology	of	Plants‐	B.B.	Buchanan,	W.	Gruissen	and	R.L.	

Jones,	I.K.	International	Publishers	
9. Introduction	 to	 Plant	 Biochemistry	 ‐	 Goodwin	 and	 Mercer,	 CBS	 Publishers	 &	

Distributors.	
10. Outlines	 of	 Biochemistry‐	 E.	 Conn,	 P.K.	 Stumpf,	 G.	 Bruening	 and	R.H.	 Doi,	 John	

Wiley	&	Sons	
11. Outlines	 of	 Biochemistry‐	 P.W.	 Kuchel	 and	 G.B.	 Ralston,	 Tata	 McGraw	 Hill	

Publishers	
12. Photosynthesis‐	D.O.	Hall	and	K.K.	Rao,	Cambridge	University	Press	
13. Photosynthesis‐	D.W.	Lawlor,	Viva	Books	Pvt.	Ltd.	
14. Plant	Biochemistry	–	Eds.	P.M.	Dey	and	J.B.	Harborne,	Hacourt	Asia	Pvt.	Ltd	and	

Academic	Press	
15. Plant	Biochemistry	&	Molecular	Biology‐	P.J.	Lea	and	R.C.	Leegood,	John	Wiley	&	

Sons	
16. Plant	Metabolism‐D.	Richter,	George	Thieme	Publishers	
17. Plant	Metabolism‐	 D.t.	 Dennis,	 D.H.	 Tupin,	 D.D.	 Lefebure	 and	 D.B.	 Layzell	 eds.,	

Longman	Publishers	
18. Principles	of	Biochemistry‐	H.R.	Horton,	L.A.	Moran,	R.S.	Ochs,	J.D.	Rawn	and	K.G.	

Saimgeour,	Prentice	Hall	Publishers,	USA	
19. Analytical	Biochemistry‐	D.J.	Holme	and	H.	Peck,	Longman	Publishers	
20. Basic	 Separation	 Techniques	 in	 Biochemistry‐	 R.O.	 Okotore,	 New	 Age	

International		
21. Biochemical	Methods‐	S.Sadasivam	and	A.Manickam,,	New	Age	International	
22. Class	Experiments	in	Plant	Physiology‐	H.	Meidner,	George	Allen	&	Unwin	
23. Experimental	 Biochemistry:	 Theory	 and	 exercise	 in	 Fundamental	 methods‐	

R.Switzer	and	L.	Garrity,	Freeman	Publishers	
24. Molecular	 Cloning:	 A	 Laboratory	 Manual‐	 J.Sambrook,	 E.F.Fritsch,	 T.Maniatis,	

eds.,	Cold	Spring	Harbor	Laboratory	Press	
25. Phytochemical	Methods‐	J.B.	Harborne,	Chapman	&	Hall	Publishers	
26. Practical	Biochemistry‐	K.	Wilson	and	J.	Walker,	eds.	Cambridge	University	Press	
	
Plant	Physiology	and	Pharmacognosy	

1. Basic	biophysics	for	Biologists	–	M.	Daniel,	Agro	Botanica	Publishers	
2. Biochemistry	 and	Physiology	 of	 Plant	Hormones	–	 T.C	Moore,	 Springer‐Verlag,	

New	York,	USA	
3. Class	experiments	in	Plant	Physiology	–	H.	Meidner,	George	Allen	and	Unwin	
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4. Concepts	 of	 Photobiology:	 Photosynthesis	 and	 Photomorphogenesis	 –	 G.S	
Singhal,	 G	 Renger,	 S.K	 Sopory,	 K.D	 Irrgang	 and	 Govindjee,Narosa	 Publishing	
House,	New	Delhi	

5. Cultivation	and	Utilization	of	Medicinal	Plants	–	C.K	Atal	 and	B.N	Kanpur,	Eds.,	
Regional	Research	Laboratory,	CSIR,	Jammu	Tawai	

6. Encyclopaedia	 of	 Plant	 Physiology,	 Volume	 III:	 Secondary	plant	 Products	 –	 E.A	
Bell	and	B.V	Charlwood	,Springer‐Verlag	 	

7. Experiments	in	Plant	Physiology:	A	Laboratory	Manual	–	D	Bajracharya,	Narosa	
Publishing	House,	New	Delhi	

8. Gel	Electrophoresis	of	Proteins:	A	Practical	Approach	–	B.D	Hames,	PAS,	Oxford	
University	Press,	Oxford,	U.K.	

9. The	 Embryology	 of	 Angiosperms	 S.S	 Bhojwani	 and	 S.P	 Bhatnagar,	 Vikas	
Publishing	 House,	 New	 Introduction	 to	 Plant	 Physiology	 ‐	 E.G	 Hopkins,	 John	
Wiley	&	Sons,	Inc.,	New	York,	USA	

10. Medical	 Botany,	 Plants	 affecting	 Man’s	 Health	 –	 W.H	 Lewis	 and	 M.P.F	 Elvin‐
Lewis,Wiley	International	Publication	

11. Metabolism	 and	Regulation	 of	 Secondary	 Plant	 Products	 –	 V.C	Runneckles	 and	
E.F	Conn.		

12. Molecular	Embryology	of	Flowering	Plants	–	V	Raghavan,Cambridge	University	
Press,	Cambridge	

13. Patterns	 of	 Plant	 Development	 –	 T.A	 Steeves	 and	 I.M	 Sussex,	 Cambridge	
University	Press,	Cambridge).	

14. Pharmacognosy	–	G.E	Trease	and	W.C	Evans	,	Bailliere	Tindall	Publishers	
15. Pharmacognosy	–	S.B	Gokhale	and	C.K	Kokate,	Pragati	Prakashan		
16. Pharmacognosy	–	V.E.	Tyler,	L.	Brady	and	J.E	Robbers	,Varghese	
17. Plant	Anatomy	–	A	Fahn,	Pergamon	Press,	Oxford	
18. Plant	Growth	 and	Development:	A	Molecular	Approach	 ‐	D.E	 Fosket	 ,Academic	

Press,	San	Diego		
19. Plant	 Physiology	 –	 F.B	 Salisbury	 and	 C.W	 Ross,Wadsworth	 Publishing	 Co.,	

California,	USA	
20. Plant	 Physiology	 ‐	 L	 Taiz	 and	 E	 Zeiger,	 Sinauer	 Associates,	 Inc.,	 Publishers,	

Massachusetts,	USA	
21. Polarity	 in	 Plants;	 Annual	 Plant	 reviews,	 Volume	 12	 –	 Keith	 Lindsey	 Ed.	

Blackwell	publishing	and	CRC	Press	
22. Practical	 Biochemistry:	 Principles	 and	 techniques	 –	 K	 Wilson	 and	 J	 Walker,	

Cambridge	University	Press,	Cambridge,	UK	
23. Practical	Pharmacognosy	–	C.K	Kokate,	Vallabh	Prakashan,	Delhi)		
24. Practical	Pharmacognosy	–	P.K.	Lala,	Lina,	MG	Road,	Kolkata	
25. Phytochemical	Methods:	 A	Guide	 to	Modern	 techniques	 of	 Plant	 analysis	 –	 T.C	

Harborne	,Chapman	and	Hall,	London	
26. Research	 Experiences	 in	 Plant	 Physiology:	 A	 Laboratory	 Manual	 –	 T.C	 Moore,	

Springer‐Verlag,	New	York,	USA	
27. Seeds:	 Physiology	 of	 Development	 and	 Germination	 ‐	 J.D	Bewley	 and	M	 Black.	

Plenum	Press,	New	York	
28. Stress	 Physiology	 –	 D.P.	 Singh,	 New	 Aga	 International	 (P)	 Limited,	 Publishers,	

New	Delhi.	
29. The	 Embryology	 of	 Angiosperms	 S.S	 Bhojwani	 and	 S.P	 Bhatnagar,	 Vikas	

Publishing	House,	New	Delhi	
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30. Techniques	and	Practice	of	Chromatography	–	R.P.W	Scott,	Marcel	Dekker,	 Inc.,	
New	York	

	
	
Pteridology	
	
1. Comparative	Anatomy	of	Vegetative	Organs	of	the	Pteridophytes	–	Y.	Ogura	
2. Morphology	of	Vascular	Plants	(Lower	Groups)	–	A.J.Eames	
3. The	Ferns	–	F.O.	Bower	
4. The	Morphology	of	Pteridophytes	–	K.K.	S	Porne,	B.I.	Publishing	
5. The	Pteridophyte	Flora	of	the	Upper	Gangetic	Plain	–	N.P.	Chowdhury	
	
Taxonomy	of	Angiosperms		

1. Flora	of	India				(all	vols.)	‐	Botanical	Survey	of	India	
2. Taxonomy	of	Vascular	Plants		‐	G.H.	Lawrence	
3. The	Identification	of	Flowering	Plant	Families	‐	P.H.	Davis	&	J.	Cullen	
4. Botanical	Latin		‐	W.T.	Stearn	
5. A	Dictionary	of	Flowering	Plants		‐	J.C.	Willis	
6. An		Integrated	System	System	of	Classification	of	Flowering	Plants		‐	A.	Cronquist	
7. The	Evolution	and	Classification	of	Flowering	Plants		‐	A.	Cronquist	
8. The	Families	of	Monocotyledons		‐	R.M.T.	Dahlgren,	H.T.	Clifford	&	P.F.	Yeo	
9. Flowering	Plants	of	the	World		‐	V.H.	Heywood	
10. The	Families	of	Flowering	Plants	(3rd	Edn.)		‐	J.	Hutchinson	
11. Plant	Systematics		‐		S.B.	Jones	&	L.E.	Luchsinger	
12. A	Handbook	of	Systematic	Botany		‐	S.C.	Datta	
13. Biodiversity	–	Principles	and	Conservation		‐		U.	Kumar	&	M.J.	Asija	
14. Advances	in	Ethnobotany		‐		A.P.	Das	&	A.K.	Pandey	
15. Plant	Systematics		‐	Gurucharan	Singh	
16. Text	Book	of	Plant	Taxonomy		‐	V.N.	Naik	
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Program Highlights at a Glance 

 

Overview of the MSc-Computer and Information Science Program: 

The Master of Science in CIS is designed specifically for those graduates that need to learn more 

about the utilization of computing, information science and technology in society, business 

environments. The target groups in this respect are those who are interested to become IT 

Professionals, Information Professionals, Systems and Network Engineers and senior and 

management positions. 

Interdisciplinary facets of MSc-Computer and Information Science 

Program: 

The CIS combined not only from the Computer science and information sciences but also 

behavioral sciences, engineering, environmental sciences, law, life sciences, health sciences, 

management, philosophy, physical sciences, policy, mathematics, social sciences etc        

Program Aim:  

• Learn and gain an integrated set of IT and Interdisciplinary skills. 

• Gain the latest IT skills in Data Management and Cloud Computing etc for easy industrial 

input. 

• Gain the theoretical and practical knowledge required to design Computer applications for 

various settings and environment. 

• Embrace future developments in the field and retain professional relevance. 

• Build a strong foundation of Computer system and Information Sciences.  
 

Program Nature and Distribution: 

 

Number of SemesterNumber of SemesterNumber of SemesterNumber of Semester: 4 (Four)/ 1300+ Hours of Teaching Activities  

Number of Teaching/Academic DaysNumber of Teaching/Academic DaysNumber of Teaching/Academic DaysNumber of Teaching/Academic Days: 90 in a Semester (Or 13 Weeks or 300+ Hours) 

Number Number Number Number of Coursework Papers: of Coursework Papers: of Coursework Papers: of Coursework Papers: 22+ Core Papers 8+ Core Applied Papers with Other Seasons     

Full MarksFull MarksFull MarksFull Marks: 1600 

Credit:Credit:Credit:Credit: 128 

Nature:Nature:Nature:Nature: Taught-classroom Based, Assignment and Continuous Short Project Enriched, Seminar 

included, with Grand Project/Dissertation, Internship Added.  
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Structured Curriculum 

M.Sc. in Computer and Information Science (CIS) 
Raiganj University, Raiganj, Uttar Dinajpur,  

West Bengal, India 

SemesterSemesterSemesterSemester----1111    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Theory PapersTheory PapersTheory PapersTheory Papers    L           T           P 

 
1 

CIS-
01 

Computer and 
Information Science: 
Basics and Current 

Trends 

Theory with 
Project/Ass

ignment   

 
2 

 
2 

  
4 

 
4 

 
50 

2 CIS-
02 

Computer 
Organization with 

Theory of 
Computation 

Theory with 
Project/Ass

ignment 

 
3 

 
1 

 
 

 
4 

 
4 

 
50 

3 CIS-
03 

C++ with UML and 
Software Systems 

Theory with 
Practical 

 
4 

 
 

 
 

 
4 

 
4 

 
50 

4 CIS-
04 

Internet Science with 
Web Systems 

Theory with 
Project/Ass

ignment   

 
3 

 
1 

 
 

 
4 

 
4 

 
50 

Practical Courses  Practical Courses  Practical Courses  Practical Courses      

5 CIS-
P-01 

C & C++ (Applied) Practical    8 8 4 50 

6 CIS-
P-02 

Applied Web 
Engineering  

Practical   8 8 4 50 

One Interdisciplinary Program offered by any other Department of 
Raiganj University (Choice of the Candidate) 

  8 100 

  
32 

 
400 

IDC Course at Dept. of CIS (for MA/MSc/MCom/LLM) 

 

CIS-IDC-01 
IT & Digital Society  Theory with 

Project/Ass
ignment 

6 2  8 8 100 

For Enrolment of other Masters students at The Dept. of CIS, Raiganj University 

    

SemesterSemesterSemesterSemester----2222    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Theory PapersTheory PapersTheory PapersTheory Papers L           T           P 

 
1 

CIS-
05 

Java Technologies 
With Software & 

Knowledge 
Engineering  

Theory with 
Project/Ass

ignment   

 
2 

 
 

 
4 

 
4 

 
4 

50 

2 CIS- Database Engineering Theory with      50 
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06 and SQL Practical 2  4 4 4 

3 CIS-
07 

Operating Systems 
with Discrete 

Structures 

Theory with 
Project/Ass
ignment   

 
4 

 
 

 
 

 
4 

 
4 

50 

4 CIS-
08 

Information and ICT 
Policies with Laws 

Theory with 
Project/Ass

ignment 

 
3 

 
1 

  
4 

 
4 

50 

Practical Courses  Practical Courses  Practical Courses  Practical Courses   

7 CIS-
P-03 

Java Technologies 
(Applied)  

Practical      
8 

 
4 

50 

8 CIS-
P-04 

SQL & Data Systems 
(Applied) 

Practical     
8 

 
4 

50 

One Interdisciplinary Program offered by any other Department of 
Raiganj University (Choice of the Candidate) 

  8 100 

  
32 

 
400 

IDC Course at Dept. of CIS (for MA/MSc/MCom/LLM) 

 
CIS-IDC-02 

Cyber Laws & E 
Business 

Theory with 
Project/Ass

ignment 

6 2   
8 

 
8 

100 

For Enrolment of other Masters students at The Dept. of CIS, Raiganj University 

    

SemesterSemesterSemesterSemester----3333    

    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Theory PapersTheory PapersTheory PapersTheory Papers L           T           P 

 
1 

CIS-
09 

Computer Networks & 
Cloud Systems 

Theory with 
Practical   

 
2 

 
2 

 
 

 
4 

 
4 

50 

2 CIS-
10-
A/ 

10-B 

Information Systems 
and Management 

Or 
Knowledge Economy 

and Management with 
ICT4D 

Theory with 
Project/Ass

ignment   

 
3 

 
1 

 
 

 
4 

 
4 

50 

3 CIS-
11-A 
Or  

CIS-
11-B 

 

 
Advanced Data 

Structure  
Or 

Compiler Design 
 

 
Theory with 
Project/Ass

ignment   

 
3 

 
1 

 
 

 
4 

 
4 

 
50 

 
4 

 
CIS-

12-
A/ 

12-B 

E Commerce with E 
Governance  

Or 
 

Human Computer 
Interaction with CSS 

  

Theory with 
Project/Ass

ignment 

 
3 

 
1 

  
4 

 
4 

 
50 

Practical Courses  Practical Courses  Practical Courses  Practical Courses   
 

5 
CIS-
P-05 

Cloud Computing & 
Networking (Applied) 

Practical  
 

 
 

8  
8 

 
4 

50 

6 CIS-
P-06 

Interactive Usability 
Systems (Applied) 

Practical     
8 

 
8 

4 50 
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Seminar & Viva Voce Seminar & Viva Voce Seminar & Viva Voce Seminar & Viva Voce        

7 CIS-
V-01 

GD, Grand Seminar & 
Viva Voce 

Practical    8 8 8 100 

  32 400 

    

SemesterSemesterSemesterSemester----4444    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

  L           T           P 
 
 
 
 
 

1 

 
 

CIS-
13 

A/13 
B/13

C 

Business Information 
Science 

Or 
Health Information 

Science 
Or 

Geo Information 
Science 

Theory with 
Project/Ass

ignment   

 
2 

  
2 

 
4 

 
4 

 
50 

 
 
 

2 

 
CIS-
14A/
14B 

Windows 
Programming and VB 

Or  
Network Engineering 

(CISCO Mapped) 
 

Theory with 
Practical   

 
2 

 
 

 
2 

 
4 

 
4 

 
50 

 
 

3 

 
CIS-
15A 
Or 

15B 
Or 

15C 

Information Systems 
with Analysis and 

Designing 
Or  

Computer Graphics  
 

Or 
PHP with Scripting 

 

Theory with 
Project/Ass

ignment   

 
2 

 
2 

 
 

 
4 

 
4 

 
50 

 
4 

 
CIS-
16A 
Or 

CIS-
16-B 

SEO Engineering & 
Management 

Or  

Digital Sociology 

Theory with 
Practical   

 
2 

 
 

 
2 

 
4 

 
4 

 
50 

Practical Courses  Practical Courses  Practical Courses  Practical Courses   
 

5 
CIS-
P-07-

A 
/  

P-07-
B 

Advance Applied 
Networking & Cloud 

(With or Without 
Internship) 

Or  
Applied VB  

 
Practical 

 
 

 
 

 
8 

 
8 

 
4 

 
50 

 
6 

CIS-
P-08-

A 
/  

P-07-
B 

Applied SEO & 
Engineering                                    

(With or Without 
Internship) 

Or  
Lab with PHP 

 
Practical 

 
 

 
 

 
8 

 
8 

 
4 

 
50 

 
7 

CIS-
Proje

ct  

Project/Dissertation/ 
Field Studies  

Based on 
Topic  

  
8 

 
100 

  32 400 
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Note: 1- In each Theory paper out of 50 Marks 12 are for IA (including Assignment and Or Project etc) 

Note: 2-Project/Dissertation will be academic in nature and will commence after the Fourth Semester 

Exams. 

Note: 3- Internship (of minimum 100 hours) need to complete at the end of 4th semester and the program 

may be run parallel in other timing or continuous basis with prior approval only. An Industrial Internship 

Report will be mentored by the Faculty at RGU and may also Co Mentored by the designated professionals 

where candidate going to complete Internship.  

Note: 4- Alternative Paper may be selected with proper approval of concerned board as a changed paper 

with same number of Credit. 

    

Detailed Coursework/PapersDetailed Coursework/PapersDetailed Coursework/PapersDetailed Coursework/Papers    

CISCISCISCIS----01 Computer and Information Science01 Computer and Information Science01 Computer and Information Science01 Computer and Information Science: Basics and Current Trends: Basics and Current Trends: Basics and Current Trends: Basics and Current Trends 

Unit-1 
Information as a Field of Study (Basics of Information Systems, Information Management, Information 
Technology, Information Science), Computing as a Field of Study (Basics of Computing, Computer 
Science, Computer Engineering, Computer Applications), Merging Domains and its importance- Computer 
and Information Science, Information Science and Technology, Information Systems and Technology etc. 
Information and Types, Role of Information, Communication and Fundamentals  
 
 
Unit-2 
Parallel Computing: Concept, Features and Emerging Trends-Mobile Computing: Mobile connectivity- 
Cells, Framework, wireless delivery technology and switching methods, mobile information access devices, 
mobile data internetworking standards, cellular data communication protocols, mobile, computing 
applications. Mobile databases - protocols, scope, tools and technology. M-business. 
 
Unit-3 
Electronic Commerce: Framework, Media Convergence of Applications, Consumer Applications, 
Organisation Applications. Electronic Payment Systems: Digital Token, Smart Cards, Credit Cards, Risks 
in Electronic Payment System, Designing Electronic Payment Systems. Electronic Data Interchange (EDI): 
Concepts, Applications, (Legal, Security and Privacy) issues, EDI and Electronic Commerce, 
Standardization and EDI, EDI Software Implementation. EDI Envelope for Message Transport, Internet-
Based EDI. 
 
Unit-4 
Software Agents: Characteristics and Properties of Agents, Technology behind Software Agents (Applets, 
Browsers and Software Agents), Broadband Telecommunications: Concepts, Frame Relay, Cell Relay, 
Switched Multimegabit Data Service, Asynchronous Transfer Mode. Main concepts in Geographical 
Information Systems (GIS), E-cash, E-Business, ERP packages. 
 
Unit-5 
 
Data Warehousing: Data Warehouse environment, architecture of a data warehouse methodology, 
analysis, design, construction and administration. Data Mining: Extracting models and patterns from 
large databases, data mining techniques, classification, regression, clustering, summarization, 
dependency modelling, link analysis, sequencing analysis, mining scientific and business data. 
 
Text/References:  

1.Laudon, Kenneth C., and Jane Price Laudon. Management information systems. Vol. 8. New Jersey: 
Prentice Hall, 2011. 
2.Lucey, T. (2005). Management information systems. Cengage Learning EMEA. 
3.Leeuwen, J. V., Hartmanis, J., & Goos, G. (1995). Computer science today: recent trends and 
developments. Springer-Verlag New York, Inc.. 
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4.Ten Teije, A., Miksch, S., & Lucas, P. (Eds.). (2008). Computer-based medical guidelines and protocols: 
a primer and current trends (Vol. 139). Ios Press. 
5.Davis, C. H., Shaw, D., Katz, J. M., Tejedor, F. J., Allard, C. K., Allard, K., & Martín, A. G. 
(2011). Introduction to information science and technology (No. 004 004). e-libro, Corp.. 
6.Pour, M.K. (2015), Encyclopedia of information science and technology, 3rd Editition, IGI Global, USA 

    

CISCISCISCIS----02 02 02 02 Computer Organization with Computer Organization with Computer Organization with Computer Organization with Theory of ComputationTheory of ComputationTheory of ComputationTheory of Computation 
Unit-1 
Pre-requisite: Concept of basic components of a digital computer, Basic concept of Fundamentals & 
Programme structures. Basic number systems, Binary numbers, representation of signed and unsigned 
numbers, Binary Arithmetic as covered in Basic Computation & Principles of Computer Programming 
Second semester, first year. Boolean Algebra, Karnaugh Maps,Logic Gates  
 
Basic organization of the stored program computer and operation sequence for execution of a program. 
Role of operating systems and compiler/assembler. 
Fetch, decode and execute cycle, Concept of operator, operand, registers and storage, Instruction format. 
Instruction sets and addressing modes.  Commonly used number systems. Fixed and floating point 
representation of numbers.  
 
Unit-2 
Overflow and underflow. 
Design of adders - ripple carry and carry look ahead principles, Design of ALU.  
Fixed point multiplication -Booth's algorithm, Fixed point division - Restoring and non-restoring 
algorithms.  
Floating point - IEEE 754 standard.  Memory unit design with special emphasis on implementation of 
CPU-memory interfacing.  
Memory organization, static and dynamic memory, memory hierarchy, associative memory.  
Cache memory, Virtual memory. Data path design for read/write access.  
Design of control unit - hardwired and microprogrammed control.  
Introduction to instruction pipelining, Introduction to RISC architectures. RISC vs CISC architectures.  
I/O operations - Concept of handshaking, Polled I/O, interrupt and DMA.  
 
Unit-3 
Combinational Circuit Design, Sequential Circuit Design, Hardwired and Microprogrammed Processor 
Design, Processor Design, Instruction Format, Addressing Modes Memory Types and Organization, 
Interfacing Peripheral Devices, Interrupts, Microprocessor and Architecture, Instruction Set and 
Programming (8085, P-III/P-IV) 
 
Unit-4 
 
Finite State Machines : Definition, concept of sequential circuits, state table & state assignments, concept 
of synchronous, asynchronous and liner sequential machines.  
Finite State Models : Basic definition, mathematical representation, Moore versus Mealy m/c, capability & 
limitations of FSM, state equivalence & minimization, machine equivalence, incompletely specified 
machines, merger graph & compatibility graph, merger table, Finite memory, definite, information loss less 
& inverse machines : testing table & testing graph.  
Structure of Sequential Machines: Concept of partitions, closed partitions, lattice of closed partitions, 
decomposition: serial & parallel. Finite Automation: Preliminaries (strings, alphabets & languages, graphs 
& trees, set & relations), definition, recognition of a language by an automata - idea of grammar, DFA 
 
Unit-5 
NFA, equivalence of DFA and NFA, NFA with e-moves, regular sets & regular expressions : equivalence 
with finite automata, NFA from regular expressions, regular expressions from DFA, two way finite 
automata equivalence with one way, equivalence of Moore & Mealy machines, applications of finite 
automata. Closure Properties of Regular Sets : Pumping lemma & its application, closure properties 
minimization of finite automata : minimization by distinguishable pair, Myhill-Nerode theorem. 
Context Free Grammars: Introduction, definition, derivation trees, simplification, CNF & GNF. 
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Unit-6 
Top-down parsers- left recursion and its removal. Recursive descent parser. Predictive parser, 
Intermediate codes- Quadruples, Triples, Intermediate code generation, Code generation, Code 
optimization, Main functions of operating systems, Multiprogramming, multiprocessing, and multitasking  
Pushdown Automata : Definition, moves, Instantaneous Descriptions, language recognized by PDA, 
deterministic PDA, acceptance by final state & empty stack, equivalence of PDA and CFL. Introduction to 
Z. Regular language properties and their grammars. Context sensitive languages. 
 
 
Text/References:  (Computer Organization) 

1 Hayes J. P., “Computer Architecture & Organisation”, McGraw Hill, 
2 Hamacher, “Computer Organisation”, 
3 Computer Organization and System Software, EXCEL BOOKS 
4. Chaudhuri P. Pal, “Computer Organisation & Design”, PHI, 
5. Mano, M.M., “Computer System Architecture”, PHI. 
6. Burd- System Architecture,Vikas 
 

Text/References: (Theory of Computation)  
1. Hopcroft JE. and Ullman JD., “Introduction to Automata Theory, Languages & 

Computation”, Narosa.  
2. K.L.P Mishra & N. Chandrasekharan – “Theory of Computer Science”, PHI   
3. Ash & Ash – “Discrete Mathematics”,TMH   
4. Martin—Introduction   
5. Lewis H. R. and Papadimitrou C. H., “Elements of the theory of Computation”, P.H.I.  
6. Kain, “Theory of Automata & Formal Language”, McGraw Hill.   
7. Kohavi ZVI, “Switching & Finite Automata”, 2nd Edn., Tata McGraw Hill. 
7. Linz Peter, “An Introduction to Formal Languages and Automata”, Narosa   
8. “Introduction to Formal Languages”, Tata McGraw Hill, 1983.  
 

 

CISCISCISCIS----03 03 03 03 C++ with C++ with C++ with C++ with UML and Software SystemsUML and Software SystemsUML and Software SystemsUML and Software Systems 

Unit-1 
Programming in C: Elements of C-Tokens, identifiers, data types in C. Control structures in C. Sequence, 
selection and iteration(s). Structured data types in C-arrays, struct, union, string, and pointers. O-O 
Programming Concepts: Class, Object, instantiation, Inheritance, polymorphism and overloading.  
 
 
Unit-4 
C++ Programming: Elements of C++ - Tokens, identifiers. Variables and constants, Data types, Operators, 
Control statements. Functions, parameter passing, Class and objects. Constructors and destructors. 
Overloading, Inheritance, templates, Exception handling. 
 
Unit-3 
Data Structure Data, Information, Definition of data structure. Arrays, stacks, queues, linked lists, trees, 
graphs, priority queues and heaps. File Structures: Fields, records and files. Sequential, direct, index-
sequential and relative files. Hashing, inverted lists and multi-lists. B trees and B+ trees 
 
 
Unit-4 
Difference with procedure oriented programming, Data Abstraction and Information Hiding: Objects, 
Classes and Methods, Encapsulation, Inheritance, Polymorphism, Object. Fundamentals of Object 
Oriented design in UML: Static and dynamic models, why modeling, UML diagrams: Class diagram, 
interaction diagram: collaboration diagram, sequence diagram, state chart diagram, activity diagram, 
implementation diagram, UML extensibility- model constraints and comments, 
 
Unit-5 
Variables, Expressions and Statements: Values, Variables and keywords; Operators operator precedence, 
Expressions and Statements; Taking input and displaying output (print statement); Putting Comments. 
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Modules, importing Modules (entire module or selected objects), invoking built in functions, generating 
random numbers 
 

Text/References (C & C++): 

1. B.W. Kernighan and D.M.Ritchie, the C Programming Language, PHI. (Reference) 
2. R.C. Hutchinson and S.B. Just, Programming using the C Language, McGraw-Hill. (Reference) 
3. B.S. Gottfried, Schaum's Outline of Theory and Problems of Programming with C, McGraw-Hill. 
4. H. Schildt, C Made Easy, Osborne McGraw-Hill. (Reference) 
5. Y. Kanetkar, Let Us C, BPB Publications. 
6. E.Balagururswami, Basic Computation & Principles of Computer Programming, TMH 
8. D. E. Knuth, Fundamental Algorithms, Narosa Publication. 
9. N. Wirth, Algorithms+Data Structures= Program, Prentice Hall. 
10. Sahni S, data Structures, Algorithms and Applications in C++, Mc Graw- Hill, 2002. 
11. Goodrich, M. and Tamassia, R. Data Structures and Algorithms in Java 3ed, John Wiley and Sons, 
Inc 
 

Text/References (UML & SS): 

1.Fowler, M. (2004). UML distilled: a brief guide to the standard object modeling language. Addison-Wesley 
Professional. 
2. Mellor, S. J., Balcer, M., & Foreword By-Jacoboson, I. (2002). Executable UML: A foundation for model-
driven architectures. Addison-Wesley Longman Publishing Co., Inc.. 
3. Larman, C. (2012). Applying UML and Patterns: An Introduction to Object Oriented Analysis and Design 
and Interative Development. Pearson Education India. 
4. Eriksson, H. E., & Penker, M. (2000). Business modeling with UML. Business patterns at work. 

    

 
 

CIS 04 CIS 04 CIS 04 CIS 04 InternetInternetInternetInternet    Science with Web SystemsScience with Web SystemsScience with Web SystemsScience with Web Systems    

Unit-1 
Introduction to Internet, History of Internet, Internet users, Internet working, Information on Internet, 

Requirements for connecting to Internet, Basic Internet Terms, Introduction to world wide web, 

Evaluation of world wide web, basic features, web browsers, popular web browsers, web servers, HTTP, 

URL, Search Engines, Search Engines categories  

Unit-2 
HTML: Introduction, Objective, HTML Browsers, Windows Switching, HTML Command Tags, URLs, links, 

new web page creation, main body of the text, putting headers, adding paragraph , formatting text in 

HTML and font mechanism 

Unit-3 
Color settings, superscripts and subscripts and other manipulations on text and paragraphs, using 
directory and menu lists, creation of links, inserting graphics, using images, all manipulations on tables 
and its display, Detailed working with forms, allowing visitors to upload files, active images ,working with 
frames & framesets, Frames handling, scroll bars, alternatives to frames 
 
Unit-4 
Introduction to browsers, Working with e-mail, Parts of e-mail text, working with messages. DHTML: 

using DHTML in internet explorer, heading and horizontal line, hidden message, the message at the 

center of the page, moving boxes ,changeable box.  
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CISCISCISCIS----PPPP----01: C & C++ (Applied)01: C & C++ (Applied)01: C & C++ (Applied)01: C & C++ (Applied)    

• C programming on variables and expressions. 

• Precedence of operators, Type casting. 

• Decision control structures— if and nested if-else. 

• Loop controls— do, while, for and case control structure. 

• Unconditional jumps— break, continue, goto. 

• Modular program development using functions. 

• Arrays and matrix operations—add, subtract, multiply. 

• Recursion 

• Pointers, address operators and pointer arithmetic. 

• Structures and Unions, Accessing their members. 

• Self-Referential Structures and Linked lists. 

• Files and file operations, standard streams. 

• Dynamic memory allocation and deallocations. 

• Different mathematical operations using <math.h>. 

• Pointers to pointers, arrays, functions, structures and unions. 

• Command line arguments, enums and prepocessors. 

• Different problem solving using C++ 

• matrix operations using C++ 

• Solution of numerical problems under the course 32 

• Problems on data structures using C++ 

• 5.Solution of different problems using class concept 

• Problems on operator overloading in C++ 

• Problems on polymorphism in C++ 

• Problems in inheritance in C++ 

• File operation (Read/Write) under C++ 

• String manipulation in 

    

    

CISCISCISCIS----PPPP----02020202: Applied Web Engineering: Applied Web Engineering: Applied Web Engineering: Applied Web Engineering    

    

• Writing different HTML pages using HTML commands 

• Creating Web pages 

• Writing HTML documents for Basic styles, creating lists, Adding links, adding images to a 

• Web page. 

• Program using image map for navigation 

• Program for creating frames, creating HTML forms. 

• Programs for creating tables of data. 

• Creating dynamic web pages 

• Solution of different common problems using JAVA 

• Solution of different problems using arrays. 

• Writing programs for inheritance, polymorphism, operator overloading 

• Writing program for multithreading handing. 

• Applet programming and tagging of applet in HTML document. 
 

 

Text/References:  

1. Internet and web design by R Bangia, Second edition , firewall media  

2. Multimedia and Wed technology by R Bangia  

3. Internet and web designing by ITELS (Macmillan)  

4. Web Enabled Commercial Application Development Using HTML, DHTML, JS, Perl by Ivan Bayross  

5. Deitel, Deitel & Nieto, Internet and Worldwide Web how to Program, Pearson  
Education, PHI.  
6. Internmet Programming with VBScript and Java Script. Kathhleen Kalata, (Thomsaon Publication)  
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IDC Course Title:  

IT & Digital Society 
Paper Code: CIS-IDC-01 

Credit: 08 

(Not for MSc CIS Students)  

 

Unit: 1 
Information as a Field of Study (Basics of Information Systems, Information Management, Information 
Technology, Information Science), Computing as a Field of Study (Basics of Computing, Computer 
Science, Computer Engineering, Computer Applications), Merging Domains and its importance- Computer 
and Information Science, Information Science and Technology, Information Systems and Technology etc. 
Information and Types, Role of Information, Communication and Fundamentals  
 

 

 

Unit: 2 

Information Policy- Meaning, Types, Need, Function, Case Studies, Need, Convergence, Information 

Divide, Digital Divide, Information Literacy, Network Literacy, Digital Humanities & Sociology, Information 

and IT Policy as a Discipline and Degrees worldwide 

 

Unit: 3 

Information Society, Knowledge Society, Development and Knowledge Societies, Worldwide Tour and 

Knowledge Society, Digital Transformation, Information Industry and Revolution, Network Society  

 

Unit: 4 

Digital Addict, Digital Dark Ages, Digital Tools, Emerging Digital Technologies, Offence in Digital Age, 

India and Digital India, Governance Projects in India, E Governance in West Bengal, Digital Phobic, Video 

Game Addiction, Digital Dark Age 

 

Unit: 5 

Digital Education-Meaning, Types, Trends and Future, Digital Business- Meaning, Types, Trends and 

Future, Digital Technologies in Hands On, Basic Digital tools for Education  

 

Text/References:  

1.Laudon, Kenneth C., and Jane Price Laudon. Management information systems. Vol. 8. New Jersey: 

Prentice Hall, 2011. 

2.Lucey, T. (2005). Management information systems. Cengage Learning EMEA. 

3.Leeuwen, J. V., Hartmanis, J., & Goos, G. (1995). Computer science today: recent trends and 

developments. Springer-Verlag New York, Inc.. 

4.Ten Teije, A., Miksch, S., & Lucas, P. (Eds.). (2008). Computer-based medical guidelines and protocols: 

a primer and current trends (Vol. 139). Ios Press. 

5.Davis, C. H., Shaw, D., Katz, J. M., Tejedor, F. J., Allard, C. K., Allard, K., & Martín, A. G. 

(2011). Introduction to information science and technology (No. 004 004). e-libro, Corp.. 

6.Pour, M.K. (2015), Encyclopedia of information science and technology, 3rd Editition, IGI Global, USA 
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CISCISCISCIS----05050505    Java Technologies With Software & Knowledge EngineeringJava Technologies With Software & Knowledge EngineeringJava Technologies With Software & Knowledge EngineeringJava Technologies With Software & Knowledge Engineering    

Unit-1 
Oops Concept and Introduction to JAVA, An overview of Java, Data Types - variables and arrays 
Operators, Control statements. Type conversion and casting, simple java program, concepts of classes, 
objects, constructors, methods, access control, this keyword, garbage collection, overloading methods and 
constructors, parameter passing, recursion, nested and inner classes, exploring string class. 
 
Unit-2 
Hierarchical abstractions, Base class object, subclass, subtype, substitutability, forms of inheritance 
specialization, specification, construction, extension, limitation, combination, benefits of inheritance, 
costs of inheritance. Member access rules, super uses, using final with inheritance, polymorphism 
method overriding, abstract classes, the Object class. Packages and Interfaces Defining, Creating and 
Accessing a Package, Understanding CLASSPATH, importing packages, differences between classes and 
interfaces, defining an interface, implementing interface, applying interfaces, variables in interface and 
extending interfaces. Exploring java.io. 
 
 
Unit-3 
Exception handling Concepts of exception handling, benefits of exception handling, Termination or 
resumptive models, exception hierarchy, usage of try, catch, throw, throws and finally, built in 
exceptions, creating own exception sub classes. String handling, Exploring java.util Multithreading 
Differences between multi threading and multitasking, thread life cycle, creating threads, thread 
priorities, synchronizing threads, interthread communication, thread groups, daemon threads. 
Enumerations, auto boxing, annotations, generics. Events, Event sources, Event classes, Event Listeners, 
Delegation event model, handling mouse and keyboard events, Adapter classes. The AWT class hierarchy, 
user interface components- labels, button, canvas, scrollbars, text components, check box, check box 
groups, choices, lists panels – scrollpane, dialogs, menubar, graphics, layout manager – layout manager 
types – border, grid, flow, card and grid bag. 

 
Unit-4 
Concepts of Applets, differences between applets and applications, life cycle of an applet, types of applets, 
creating applets, passing parameters to applets. Swing – Introduction, limitations of AWT, MVC 
architecture, components, containers, exploring swing- JApplet, JFrame and JComponent, Icons and 
Labels, text fields, buttons – The JButton class, Check boxes, Radio buttons, Combo boxes, Tabbed 
Panes, Scroll Panes, Trees, and Tables. 
 
Unit-5 

Software and software process models: software categories and characteristics, legacy software, 
software myths, Software engineering A layered technology, A process framework, waterfall model, 

incremental and evolutionary models.  Requirement engineering: Requirement engineering task, 
initiating the requirement engineering process, eliciting requirements, developing use cases, 

building analysis model, Negotiating requirements, validating requirements, data modeling, 
functional modeling and behavioral modeling. 
 
Unit-6 

Design Engineering: Design process and design quality, design concepts, design model, 

architectural design, Interface Design, Testing Strategies and Tactics: Unit testing, integration 
testing, validation testing, system testing, white box testing, black box testing. Product Metrics: 

Software quality, framework for product metrics, Metrics for analysis model, Metrics for design 

model, Metrics for source code, Metrics for testing, metrics for maintenance. Managing Software 

Projects: Management spectrum, people, product, process, project, software project estimation, 
decomposition techniques, Empirical Knowledge Engineering, History, Features, Functions, Tools, 

Trends in AI & ES, Knowledge Representation, Knowledge Retrieval, Knowledge Management, KADS- A 
Case Study 
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Text/References (Java Technologies) 

1. Ali Bahrami, - “Object –Oriented System Development” - Mc Graw Hill. 
2. Rambaugh, James Michael, Blaha - “Object Oriented Modelling and Design” - Prentice Hall India/ 
Pearson Education 
3. Bruce, Foundations of Object Oriented Languages, PHI 
4. Patrick Naughton, Herbert Schildt – “The complete reference-Java2” – TMH 
 
Text/References (Software & Knowledge Engineering) 

1. R. Pressman, Software Engineering: A Practioner's Approach, 6th Edition.2005. 
2. J. D. Musa, A. Iannino, K. Okumoto: Software Reliability – Measurement, Prediction and Application, 
McGraw Hill, New Delhi, 1987. 
3. R. Fairly: Software Engineering Concepts, Tata McGraw Hill, New Delhi, 1999. 
4. P. Jalote: An Integrated Approach to Software Engineering, 2nd ed. Narosa, New Delhi, 1997. 
5. P. Oman and S. L. Pfleeger: Applying Software Metrics, IEEE Computer Society Press, Los Alamos, 
California, 1996. 
6. S. L. Pfleeger: Software Engineering – Theory and Practice, Prentice Hall, New York, 1998. 
7. C. Larman: Applying UML and Patterns, Addison-Wesley, Reading, Mass., 1998. 
8. Capability Maturity Model: The Guidelines for Improving the Software Process, CMU, Software Engg. 
Inst., 1995. 
 

    

CISCISCISCIS----06060606    Database Engineering and SQLDatabase Engineering and SQLDatabase Engineering and SQLDatabase Engineering and SQL 

Unit-1 
Introduction to DBMS, architecture, administration roles, data dictionary, Traditional models, three-level 
architecture, hierarchical model, network model and relational model, File organization , Security. 
Relational model – definitions and properties, keys , integrity rules, relational algebra, joins, set 
operations, Tuple relational calculus  
 
Unit-2 
SQL constructs, embedded SQL , Query & Query Optimisation Techniques, Database design, conceptual, 
logical and physical models, ER diagram and model, Functional Dependency ( Armstrong’s Axioms), 
Normal forms( 1NF, 2NF, 3NF, BCNF) Indexing- Primary, Secondary, Multilevel 
 
 
Unit-3 
Brief introduction to distributed database, temporal database and object-oriented database.  Embedded 
SQL & Applications 
 
 
Unit-4  
Database Issues- Security, Transaction Management, Introduction to Query Processing and Query 
Optimization, Concurrency Control, and Recovery Techniques 
 
Unit-5 
Indexing- Primary, Secondary, Multi Level, PL/SQL, Query & its optimization techniques- Concept, 
Multimedia Database- Features, Challenges, Emerging Trends  

 
 

Text/References:  

1. Henry F. Korth and Silberschatz Abraham, “Database System Concepts”, Mc.Graw Hill. 
2 Elmasri Ramez and Novathe Shamkant, “Fundamentals of Database Systems”, Benjamin 
Cummings Publishing. Company. 
3. Ramakrishnan: Database Management System , McGraw-Hil 
4. Date C. J., “Introduction to Database Management”, Vol. I, II, III, Addison Wesley. 
5. Ullman JD., “Principles of Database Systems”, Galgottia Publication. 
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6. Feuerstein ; Oracle PL/SQL Programming – 3/edition, Shroff Publishers / O’reilly 
7. Jain: Advanced Database Management System CyberTech 
 

 
CISCISCISCIS----07070707    Operating Systems with Operating Systems with Operating Systems with Operating Systems with Discrete StructuresDiscrete StructuresDiscrete StructuresDiscrete Structures    & Arithmetic & Arithmetic & Arithmetic & Arithmetic     

Unit – 1 
Overview of Computer System and Architecture, Introduction to Operating Systems – Structure & 
Architecture , Functions of Operating Systems, Types of Operating systems, Operating system Interface, 
OS services, System calls and its types, Operating Systems Structure, design and its implementation, 
Virtual Machines.  
 
Unit – 2 
Process-concept, Process scheduling and its algorithms, Operations on Processes, Inter-process 
Communication, multi-processor scheduling Threads: Multi-threading models, Thread Libraries, Thread 
Scheduling Synchronization: Critical section problem, Peterson’s solution, synchronization hardware, 
semaphores, monitors, Classical problems of synchronization, (Dinning philosopher’s problem Bounded 
buffer problem, Reader’s- Writers problem) Deadlock characterization, deadlock detection, deadlock 
prevention, deadlock avoidance, Recovery from deadlock, Memory management requirements, Swapping, 
contiguous memory allocation, Fragmentation, Paging, Structure of Page table, Segmentation Virtual 
memory management: Demand paging, Page replacement algorithms, Allocation of frames, Thrashing, 
Copy-on-Write  
 
Unit – 3 
File concepts, access methods, Directory structure, Mounting, File sharing, Protection, Directory 
implementation, allocation methods, free space management, Efficiency and performance, recovery, 
Overview of Storage devices, Disk structure/ attachment/ scheduling/ Management, Swap-Space 
Management, RAID, Tertiary Storage Structure, I/O management: hardware, Application Interface, Kernel 
I/O subsystems, Streams, Device drivers System protection, OS in Applied Context: Operating System 
Trends & Future, Multimedia Operating Systems, Server Operating Systems and Trends, Network 
Operating Systems, OS as Large Field, System Administration & OS, Market Place in OS, Jobs, Placement 
in Current OS, Cloud and OS, Network Function Virtualization (NFV), Network OS & Management, 
Distributed Operating System 
 
Unit-4 
Sets, relations, Functions, Pigeonhole Principle, inclusion-Exclusion Principle, Equivalence and Partial 
Orderings, Elementary Counting Techniques, Probability, Measure(s) for Information and Mutual 
information. Computability: Models of computation-Finite Automata, Pushdown Automata, Non-
determinism and NFA, DPDA and PDAs and Languages accepted by these structures. Grammars, 
Languages, Non computability and examples of non-computable problems. 
 
Unit-5 
Graph: Definition, walks, paths, trails, connected graphs, regular and bipartite graphs, cycles and 
circuits, Tree and rooted tree, Spanning trees, Eccentricity of a vertex, radius and diameter of a graph, 
Central Graphs, Center(s) of a tree, Hamiltonian and Eulerian graphs, planar graphs, Groups: Finite 
fields and Error correcting / detecting codes. Propositional (Boolean) Logic, Predicate Logic, Well-formed-
formulae (WFF), Satisfiability and Tautology 

 
Unit-6 
Logic Families: TTL, ECL and C-MOS gates. Boolean algebra and Minimization of Boolean functions, Flip-
flops-types, race condition and comparison. Design of combinational and sequential circuits 
Representation of integers: Octal, Hex, Decimal, and Binary. 2's complement and 1's complement 
arithmetic. Floating point representation 
 
 
 

Text/References (Operating Systems): 

1. Silberschatz, A., Peter B. Galvin and Greg Gagne : Operating System Principles, 8th Edition Wiley – 
Indian Edition, 2009.  
2. Sumitabha Das :Unix concepts & application, 4th Edition, Tata McGraw Hill, 1992.  
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3. Kenneth Rosen, Douglas Host, James Farber and Richard Rosinski: The Complete Reference, Tata 
McGraw Hill, 1999.  
4. Andrew S. Tanenbaum: Modern Operating Systems, Prentice Hall of India Pvt. Ltd, 2003.  
5. Venkateshmurthy: Introduction to Unix and Shell Programming, Pearson Education (India).  
 
Text/References (Discrete Structure)  

1.Theory of Computer Science, Mishra & Chandrasekharan, PHI 
2.Discrete Mathematics for Comp. Scientists & Mathematicians, Mott, Kandel & Baker, PHI 

3.Discrete Mathematical Structure, C.L.Liu,TMH 
4.Discrete Mathematical Structure, G.S.RAO,New Age International 
5.Discrete Mathematics With Applications, Rosen, TMH, 5th Ed 
6. Discrete Mathematics, Ash & Ash, MH. 
7. Discrete Mathematical Structure, Somasundaram, PHI 
8. Discrete Mathematical Structure, Dubey, EXCEL BOOKS 

CISCISCISCIS----08080808    Information and ICT Policies with LawsInformation and ICT Policies with LawsInformation and ICT Policies with LawsInformation and ICT Policies with Laws 

Unit-1 

Information Privacy and Data Protection Laws- Basics, Features, Functions, Information Privacy and Data 

Protection Laws in USA, Europe and other countries 

 

Unit-2 

Policy, Planning, Policy Vs Planning, Policy Cycle, Policy Content, Policy Typology, Types of Policy, Policy 

Governance, Policy Administration, Policy Alteration  

 

Unit-3 

Information Policy- Meaning, Types, Need, Function, Case Studies, Need, Convergence, Information 

Divide, Digital Divide, Information Literacy, Network Literacy, Digital Humanities & Sociology, Information 

and IT Policy as a Discipline and Degrees worldwide 

 

Unit-4 

Information Technology Act, Information Security Protocols, Non-repudiation services, related protocols, 
Fairness in Information Exchanges Protocols, Trusted Third Party, its use as Adjudicator, message 
authenticator, Information Security standards, Information Security Infrastructure. 
 
Unit-5 
International Information Act & IT Act, Right to Information Act-2005 with Process, Features and 
Functions, IT Act 2000-Role, Features, Summary, Changes, Data Privacy Rules, Real life Example of IT 
Act uses, Emerging Cyber Act in India 
 
 

 

Text/References:  

1.Kahin, B., & Nesson, C. (1996). Borders in cyberspace: Information policy and the global information 
infrastructure. MIT Press. 
2. Kamisar, Y. (1980). Police interrogation and confessions: Essays in law and policy (p. 1). Ann Arbor, MI: 
University of Michigan Press. 
3. Holtshouse, D. K. (2013). Information technology for knowledge management. U. M. Borghoff, & R. 
Pareschi (Eds.). Springer Science & Business Media. 
 

CIS-P-03 Java Technologies (Applied) 
    

• Simple Java applications - for understanding reference to an instance of a class (object), methods 
o Handling Strings in Java 
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• Simple Package creation. - Developing user defined packages in Java 

• Interfaces - Developing user-defined interfaces and implementation 
o Use of predefined interfaces 

• Threading 
o Creation of thread in Java applications 
o Multithreading 

• Exception Handling Mechanism in Java 
o Handling pre-defined exceptions 
o Handling user-defined exceptions 

o Swings and Applets    
 

Text/References (Java Technologies) 

1. Ali Bahrami, - “Object –Oriented System Development” - Mc Graw Hill. 
2. Rambaugh, James Michael, Blaha - “Object Oriented Modelling and Design” - Prentice Hall India/ 
Pearson Education 
3. Bruce, Foundations of Object Oriented Languages, PHI 
4. Patrick Naughton, Herbert Schildt – “The complete reference-Java2” – TMH 
 

CIS-P-04 SQL & Data Systems (Applied) 
    

• Creating, altering and dropping tables with integrity constraints. 

• Retrieving and modifying data from a database 

• Retrieving data from database using IN, BETWEEN, LIKE, ORDER BY, GROUP BY and HAVING 

clause. 

• 4.Use of scalar and aggregate functions. 

• 5.Retrieving data from a database using Equi , Non Equi , Outer and Self Join. 

• 6.Using sub queries, rowid and rownum for retrieving data. 

• 7. Use of views, indexes and sequences. 

• Introduction to Data Warehouse and Data mining Structure  

 
Text/References:  

1. Henry F. Korth and Silberschatz Abraham, “Database System Concepts”, Mc.Graw Hill. 
2 Elmasri Ramez and Novathe Shamkant, “Fundamentals of Database Systems”, Benjamin 
Cummings Publishing. Company. 
3. Ramakrishnan: Database Management System , McGraw-Hil 
4. Date C. J., “Introduction to Database Management”, Vol. I, II, III, Addison Wesley. 

5. Ullman JD., “Principles of Database Systems”, Galgottia Publication. 
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IDC Course Title:  

Cyber Laws & E Business 
Paper Code: CIS-IDC-02 

Credit: 08 

(Not for MSc CIS Students)  
 
Unit-1 

 

Information Technology-Its basics, Meaning of Law, Act, Offence, Ordinance, Cyber World, Cyber Crime-

Its nature, types, policies, Legal aspects of computing, Cyber Terrorism, Hacking, DNS, Web Security, IT 

Products security and laws, Cyber Laws in developed countries, Indian Cyber Acts, Digital Signature, 

Encryption, Social Issues in Cyber Systems 

 

 

Unit-2 

 

Cyber Division in Police Stations, Domain Hijacking, Computer Fraud and Abuse Act, Information 

Technology Act, Information Security Protocols, Non-repudiation services, related protocols, Fairness in 

Information Exchanges Protocols, Trusted Third Party, its use as Adjudicator, message authenticator, 

 

 

Unit-3 

 

Information Security standards, Information Security Infrastructure. International Information Act & IT 

Act, Right to Information Act-2005 with Process, Features and Functions, IT Act 2000-Role, Features, 

Summary, Changes, Data Privacy Rules, Real life Example of IT Act uses, Emerging Cyber Act in India 

 

Unit: 4 

 

E Business- Meaning, Types, Characteristics, E Business Models, Related areas, Role, Contemporary 

areas, Models, Major Concerns in E Business, Digital Marketing: Meaning, Characteristics, Types, Need 

and Role, E Commerce Business Applications, E Commerce Types, M Commerce, Shopping Carts, 

Shopping Cart Software- Detailed study, 

 

Unit: 5 

E – strategy: Overview, Strategic Methods for developing E – commerce, Four C’s : ( onvergence, 
Collaborative Computing, Content Management & Call Center ), Payment through card system, E – 
Cheque, E – Cash, E – Payment Threats & Protections, E – Marketing :. Home –shopping, E-Marketing, 
Tele-marketing  
 
Text/References:  

1.Kahin, B., & Nesson, C. (1996). Borders in cyberspace: Information policy and the global 
information infrastructure. MIT Press. 
 
2. Kamisar, Y. (1980). Police interrogation and confessions: Essays in law and policy (p. 1). 
Ann Arbor, MI: University of Michigan Press. 
 
3. Holtshouse, D. K. (2013). Information technology for knowledge management. U. M. 
Borghoff, & R. Pareschi (Eds.). Springer Science & Business Media. 
 
4. Information Technology Law and Practice by Vakul Sharma – Universal Law Publishing 
Co. Pvt. Ltd. 
 
5.The Indian Cyber Law by Suresh T Vishwanathan – Bharat Law house New Delhi. 
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6. Hand book of Cyber & E-commerce Laws by P.M. Bakshi & R.K.Suri – Bharat Law house 
New Delhi. 
 
7. Guide to Cyber Laws by Rodney D. Ryder-Wadhwa and Company Nagpur. 
 
8. The Information Technology Act,2000 – Bare Act –Professional Book Publishers – New 
Delhi. 

 

CISCISCISCIS----09090909    Computer Networks & Computer Networks & Computer Networks & Computer Networks & Cloud Cloud Cloud Cloud SystemsSystemsSystemsSystems 

Unit-1 
Network Fundaments: Local area Networks (LAN), Metropolitan Area Networks (MAN), Wide Area 
Networks (WAN), Wireless Networks, Inter Networks. 
 
 
Unit-2 
Reference Models: The OSI model, TCP/IP model 
 
Unit-3 
Data Communication: Channel capacity. Transmission media - twisted pair, coaxial cables, fibre-optic 
cables, wireless transmission - radio, microwave, infrared and millimetre waves. Light wave transmission. 
Telephones - local loop, trunks, multiplexing, switching, narrowband ISDN, broadband ISDN, ATM, High 
speed LANS, Cellular radio, Communication satellites - geosynchronous and low-orbit. 
 
Unit-4 
Internetworking: Switch/Hub, Bridge, router, Gateways, Concatenated virtual circuits, Tunnelling, 
Fragmentation, Firewalls. Routing: Virtual circuits and datagrams, Routing algorithms, Congestion 
control 
Network Security: Cryptography - public key, secret key. Domain Name System (DNS) - Electronic mail 
and World Wide Web (WWW). The DNS, Resource Records, Name Servers. E-mail architecture and Servers 
 
Unit-5 
Cloud Computing: Meaning, Characteristics, Types, Role of Cloud Computing, Advantages, Mode of Cloud 
Computing, Cloud and related areas 
 

Text/References:  

1. Computer Networks –A. Tanenbaum, (PHI pub.) 
2. Data and Computer Communication –Willam Stallings, PHI pub. 
3. Data Communication & Network –Forouzan (TMH) 
4. Internetworking with TCP/IP Vol I-Comer (PHI pub.) 
5. Data Communications and distributed Networks] V.B, Black, (Prentice Hall pub.) 
6. W. Stallings: Local and Metropolitan Area Networks, 4th ed., Macmillan, New York, 1993. 
7. L. Gracial and I. Widjaja: Communication Networks, Tata-McGraw Hill, New Delhi, 2000. 
8. L. L. Paterson and B. S. Davie: Computer Network, Morgan Kaufman, San Mateo, 2000 

 

CISCISCISCIS----10/A10/A10/A10/A    Information Systems and ManagementInformation Systems and ManagementInformation Systems and ManagementInformation Systems and Management    

Unit-1 
Information Systems as a Field, Information Systems Function, Information Systems Professionals, IS 
Development, IS for Development, Carrier opportunities as Information Systems, Management Science 
with its principles, Management in Information Systems 
 
Unit-2 
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Introduction to Information Systems, shift in Information system thinking, latest trends in Information 
Technology, Use of computers for managerial applications, Technology issues and data and information 
processing in organizations 

 
 
Unit-3 
Computer Based Information Systems- office automation systems, decision making and MIS, transaction 
processing systems, decision support system, Group Decision Support, Executive Information systems, 
DSS generator, Artificial Intelligence based systems, end user computing, distributed data processing 
 
Unit-4 
Knowledge Management, Business system, deciding on IS architecture, IT leadership & IS strategic 
planning, IS strategy and effects of IT on competition, ERP, re-engineering work processes for IT 
applications, Business Process Redesign 
 
 
 
Unit-5 
Information Systems beyond MIS, Information Systems and Domain based Nature, Geo Information 
Systems, Bio Information Systems, Health Information Systems, Environmental Information Systems, 
Educational Information Systems 

    

Text/References:  

1.Management Information System, O’Brien, TMH 
2. Management Information System: A Concise Study,Kelkar,PHI 
3.Decision support Systems, Janaki Raman, PHI 
4 Business Information Systems, Munish Kumar, VIKAS 
5.Business Application of Computers, M.M. Oka, EPH 

    

CISCISCISCIS----10101010----BBBB    Knowledge Economy and Management with ICT4DKnowledge Economy and Management with ICT4DKnowledge Economy and Management with ICT4DKnowledge Economy and Management with ICT4D    

Unit-1 

Information and Knowledge, Economics-Concept, Techniques and Types, Economics for Development, 

Knowledge Economy with its Concept Evolution, Driving Forces, Features and Characteristics 

 

 

Unit-2 

Industrial Economy to Knowledge Economy-The Journey, Challenges of Knowledge Economy, SWOT of 

Knowledge Economy, Information Vs Knowledge Economy, Knowledge Policy, Knowledge Economics Index 

Unit-3 

Learning Society and Digital Economy—Concept and Features, Need and Trends, Case Studies, 

Knowledge Technologies, Real Manpower for solid Knowledge Economy Building  

 

Unit-4 

Management-Basics, Management as a Tool and Techniques, Principles, Functions, Strategic 

Management, Types of Management, Planning, TQM, MBE, MBO, Management in Discipline, Management 

in Information and Computing  

 

Unit-5 

ICT its Meaning, Features and Function, ICT and its comparison with IT, IS, Information Science, 

Information Management, About IST, ICT Uses, ICT4D, ICT and Organization, ICT4D and some Projects in 
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International and Indian Context, ICT in Developed and Developing Countries, ICT Projects and 

Development 

    

Text/References:  

1.Essentials of Knowledge Management by Byron Bergeron 
2.Bharat, Bhaskar : Electronic Commerce - Technologies & Applications. TMH 
3.Westland & Clark : Global Electronic Commerce, Universities Press 
4.Davis & Olson, Management Information System, Tata McGraw Hill 
5.Loudon and Loudon, Management Information System, Prentice Hall/Pearson Education 
6.Mahadeo Jaiswal & Monica Mittal : Management Information Systems, OUP 
7.O’ Brien, Introduction to Management Information System, Tata McGraw Hill 

    
    

CISCISCISCIS----11111111----AAAA    Advanced Data Structure Advanced Data Structure Advanced Data Structure Advanced Data Structure     

Unit: 1 
 
Introduction: Basic Terminology, Elementary Data Organization, Structure operations, 
Algorithm Complexity and Time-Space trade-off.  
Arrays: Array Definition, Representation and Analysis, Single and Multidimensional Arrays, 
address calculation, application of arrays, Character String in C, Character string operation, 
Array as Parameters, Ordered List, Sparse Matrices and Vectors.  
Stacks: Array Representation and Implementation of stack, Operations on Stacks: Push & Pop, 
Array Representation of Stack, Linked Representation of Stack, Operations Associated with 
Stacks, Application of stack: Conversion of Infix to Prefix and Postfix Expressions, Evaluation 
of postfix expression using stack. Applications of recursion in problems like ‘Tower of Hanoi’.  
Unit: 2 
 
Queues: Array and linked representation and implementation of queues, Operations on Queue: 
Create, Add, Delete, Full and Empty, Circular queues, D-queues and Priority Queues. Linked 
list: Representation and Implementation of Singly Linked Lists, Two-way Header List, 
Traversing and Searching of Linked List, Overflow and Underflow, Insertion and deletion 
to/from Linked Lists, Insertion and deletion Algorithms, Doubly linked list, Linked List in 
Array, Polynomial representation and addition, Generalized linked list, Garbage Collection and 
Compaction. 

 
Unit: 3  
 
Trees: Basic terminology, Binary Trees, Binary tree representation, algebraic Expressions, 
Complete Binary Tree, Extended Binary Trees, Array and Linked Representation of Binary 
trees, Traversing Binary trees, Threaded Binary trees, Traversing Threaded Binary trees, 
Huffman algorithm.  
Searching and Hashing: Sequential search, binary search, comparison and analysis, Hash 
Table, Hash Functions, Collision Resolution Strategies, Hash Table Implementation.  
 
Unit: 4 
 
Sorting: Insertion Sort, Bubble Sorting, Quick Sort, Two Way Merge Sort, Heap Sort, Sorting on 
Different Keys, Practical consideration for Internal Sorting.  
Binary Search Trees: Binary Search Tree (BST), Insertion and Deletion in BST, Complexity of 
Search Algorithm, Path Length, AVL Trees, B-trees.  
Unit: 5 
 
Graphs: Terminology & Representations, Graphs & Multi-graphs, Directed Graphs, Sequential 
Representations of Graphs, Adjacency Matrices, Traversal, Connected Component and 
Spanning Trees, Minimum Cost Spanning Trees.  
File Structures: Physical Storage Media File Organization, Organization of records into Blocks, 
Sequential Files, Indexing and Hashing, Primary indices, Secondary indices, B+ Tree index 
Files, B Tree index Files, Indexing and Hashing Comparisons. 
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1. Horowitz and Sahani, “Fundamentals of data Structures”, Galgotia Publication Pvt. Ltd.,   
New Delhi.   
2. R. Kruse etal, “Data Structures and Program Design in C”, Pearson Education Asia, Delhi  

 

CISCISCISCIS----11 B11 B11 B11 B    Compiler DesignCompiler DesignCompiler DesignCompiler Design    

Unit: 1 
 
Classification of grammars. Context free grammars. Deterministic finite state automata (DFA) 
Non-DFA Scanners. Top down parsing, LL grammars. Bottom up parsing. 

 
Unit: 2 
Polishing expressions Operator precedence grammar. IR grammars. Comparison of parsing 
methods. Error handling. Symbol table handling techniques. Organization for non-block and 
block structured languages.  

 
Unit: 3 
Run time storage administration. Static and dynamic allocation. Intermediate forms of source 
program. Polish N-tuple and syntax trees. Semantic analysis and code generation.  

 
Unit: 4 
Code optimisation, folding, and redundant sub-expression evaluation. Optimization within 
iterative loops. 

 
 
Books: 
1.Compiler Design, Aho & Ullman 
2. Compiler Design in C, Holub,PHI 

CISCISCISCIS----12121212----AAAA    E Commerce with E GovernanceE Commerce with E GovernanceE Commerce with E GovernanceE Commerce with E Governance    

Unit-1 

Overview, Definitions, Advantages & Disadvantages of E – Commerce, Threats of E – Commerce, 
Managerial Prospective, Rules & Regulations for Controlling E – Commerce, Cyber Laws. Technologies: 
Relationship Between E – Commerce & Networking, Different Types of Networking For E – Commerce, 
Internet, Intranet & Extranet, EDI Systems 

 
Unit-2 

E – strategy: Overview, Strategic Methods for developing E – commerce, Four C’s : ( Convergence, 
Collaborative Computing, Content Management & Call Center ), Payment through card system, E – 
Cheque, E – Cash, E – Payment Threats & Protections, E – Marketing :. Home –shopping, E-Marketing, 
Tele-marketing 
 
Unit-3 

Overview, Security for E – Commerce, Security Standards, Firewall, Cryptography, Key Management, 
Password Systems, Digital certificates, Digital signatures 
 
Unit-4 

E-Governance and the concept, Emerging E-Governance Technologies, Implementing Cloud Computing in 

E-Governance, Usability Systems in E-Governance, Models of E-Governance- Government to Citizen, 

Government to Employees, Government to Government, Government to Business, Open Source 

Governance  

 

Unit-5 

E Goods, Digital Distribution, Social Media and Commerce, Social Computing, Social Informatics, ERP 
with Features, capabilities and Overview of Commercial Software, reengineering work processes for IT 
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applications, Business Process Redesign, Mobile Commerce and Mobile Banking and Economical 
Development  
 
Text/References:  

1. E-Commerce,M.M. Oka, EPH 
2. Kalakotia, Whinston : Frontiers of Electronic Commerce , Pearson Education. 
3. Bhaskar Bharat : Electronic Commerce - Technologies & Applications.TMH 
4. Loshin Pete, Murphy P.A. : Electronic Commerce , Jaico Publishing Housing. 

5. Murthy : E – Commerce , Himalaya Publishing. 
6. E – Commerce : Strategy Technologies & Applications, Tata McGraw Hill. 
7. Global E-Commerce, J. Christopher & T.H.K. Clerk, University Press 
8. Beginning E-Commerce, Reynolds, SPD 

CISCISCISCIS----12121212----B B B B Human Computer Interaction with CSS Human Computer Interaction with CSS Human Computer Interaction with CSS Human Computer Interaction with CSS     

Unit-1 

Foundations of human-computer interaction , Human-centered development and evaluation, Human 
performance models, accommodating human diversity, Principles of good design and good designers, 
engineering tradeoffs, HCI and Differences with related Fields, Principles of HCI, Methodologies of HCI 
 

Unit-2 

HCI  and Display Design, Factors of HCI Changes, Human Centered Software, Human Centered 
Hardware, Choosing interaction styles and interaction techniques, HCI aspects of common widgets, HCI 
aspects of screen design: layout, color, fonts, labeling, Handling human failure, Beyond simple screen 
design: visualization, representation, metaphor, Multi-modal interaction: graphics, sound, and haptics, 
3D interaction and virtual reality  
 
Unit-3 

HCI as a Discipline, HCI in Information Science and Technology, Interaction Design its concept and 

emergence, Web Indexing and Knowledge Visualization, Experience Design ad Concepts, Psychological 

Interaction, Virtual Reality 

 

Unit-4 

Introduction to CSS 3, Basic CSS3 Selectors Advanced CSS3 Selectors, Border Image, Box Shadow, Text-
Shadow Property, Text-Stroke Property Multiple Backgrounds, Column Rules, Background Origin, 
Background Resize, CSS Gradientsn Column Rules, Opacity Transitions Transform, Animations, Using 
CSS3 in Practical Layout 
 
 

Unit-5 

Current Trends in HCI and Usability Engineering, Standards and Methods for better Usability 

Engineering Practices, HCI and GUI, HCC, Information Designing and IA for better Usability 

    

Text/References:  

1. Alan Dix: Human-Computer Interaction, Pearson Education 

2. Yvonne Rogers, Helen Sharp, Jenny Preece: Interaction Design: Beyond Human-Computer 
Interaction, Wiley India Pvt Ltd 
3. Donald A. Norman: The Design of Everyday Things, PERSEUS BOOKS GROUP 

    

CISCISCISCIS----PPPP----05 05 05 05 Cloud Computing & Networking (AppliedCloud Computing & Networking (AppliedCloud Computing & Networking (AppliedCloud Computing & Networking (Applied))))    

• Introduction to Cloud Computing in Practical  

• Designing Cloud Models  

• Infrastructure as a service (Iaas) with example  
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• Platform as a service (Paas) with example 

• Software as a service (Saas) with example 

• Virtualization Using Google Tools  

• Storage using Cloud Tools 

• Installing Virtual Machines (VMWare) 

• Modification and Updating VM using VMWare. 

• Connecting LAN with configuration. 

• Using Network Simulation software (CISCO) 

• Installing CISCO simulator (Basics)  

 

Text/References:  

1. Computer Networks –A. Tanenbaum, (PHI pub.) 
2. Data and Computer Communication –Willam Stallings, PHI pub. 
3. Data Communication & Network –Forouzan (TMH) 
4. Internetworking with TCP/IP Vol I-Comer (PHI pub.) 
5. Data Communications and distributed Networks] V.B, Black, (Prentice Hall pub.) 
6. W. Stallings: Local and Metropolitan Area Networks, 4th ed., Macmillan, New York, 1993. 
7. L. Gracial and I. Widjaja: Communication Networks, Tata-McGraw Hill, New Delhi, 2000. 
8. L. L. Paterson and B. S. Davie: Computer Network, Morgan Kaufman, San Mateo, 2000 

CISCISCISCIS----PPPP----06 Interactive Usability Systems (Applied)06 Interactive Usability Systems (Applied)06 Interactive Usability Systems (Applied)06 Interactive Usability Systems (Applied)    

• Basic CSS3 Selectors Advanced CSS3 Selectors 

• Border Image, Box Shadow 

• Text-Shadow Property 

• Text-Stroke Property Multiple Backgrounds, Column Rules  

• Background Origin, Background Resize 

• CSS Gradientsn Column Rules 

• Opacity Transitions  

• Transform, Animations,  

• Using CSS3 in Practical Layout 
 
Text/References:  

1. Alan Dix: Human-Computer Interaction, Pearson Education 
2. Yvonne Rogers, Helen Sharp, Jenny Preece: Interaction Design: Beyond Human-Computer 
Interaction, Wiley India Pvt Ltd 
3. Donald A. Norman: The Design of Everyday Things, PERSEUS BOOKS GROUP 

 

 

CISCISCISCIS----13131313----A A A A Business Information ScienceBusiness Information ScienceBusiness Information ScienceBusiness Information Science    

Unit-1 

Business Informatics- Definition, History, Concept, Need, Role and Values of Business Informatics, 

Educational Programs and research in Business Informatics in the world. 

 

 

Unit-2 

IT Governance, Standards in IT Governance, Legal Issues of Business Informatics, Cost Benefit Analysis, 

Database for Business Informatics, Multimedia for Business Informatics, Networking for Business 

Informatics, Cloud Computing for Business Informatics 

 

Unit-3 

IT Business Management, Executive IS, DSS, IS Security Issues and Aspects, Change Management, 

Introduction to Business Process Management, Managing Business Process 
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Unit-4 

IT Project Management, IT Project Life Cycle-Project Initiation, planning, execution, controlling, closing, 

project scope management, time management, HRM Management. 

 

Unit-5 

Big Data- Concept, History, Values and Need, Big Data for healthy Business Informatics, Big Data and 

Technologies, Data Science, Data Science software, Data Mining, Data Warehousing  

 

Text/References:  

1.Essentials of Knowledge Management by Byron Bergeron 
2.Bharat, Bhaskar : Electronic Commerce - Technologies & Applications. TMH 
3.Westland & Clark : Global Electronic Commerce, Universities Press 
4.Davis & Olson, Management Information System, Tata McGraw Hill 
5.Loudon and Loudon, Management Information System, Prentice Hall/Pearson Education 
6.Mahadeo Jaiswal & Monica Mittal : Management Information Systems, OUP 
7.O’ Brien, Introduction to Management Information System, Tata McGraw Hill 
8.Turban, Decision Support and Business Intelligence Systems, Pearson Education 
9.George M. Marakas, Decision Support Systems, 2nd Edition, Pearson Education 

10.Janakiraman V.S. and Sarukesi. K., Decision Support Systems, Prentice Hall of India 
11.Lofti, Decision Support System and Management, International Edition, McGraw Hill Inc., New Delhi 

CISCISCISCIS----13131313----B B B B Health Information ScienceHealth Information ScienceHealth Information ScienceHealth Information Science    

Unit-1 

Health and its Meaning, Health; its determinants and its types, Informaics, Definition of Health 

Informatics, Emerging Health Informatics practices, Need and Values of Health Informatics 

 

Unit-2 

Health Informatics and related fields such as Clinical Informatics, Health IT, Medical Information Science, 

Health Information Systems, Issues of Health Informatics, Countrywide development of Health 

Informatics, technological integration in Health Informatics 

 

Unit-3 

Fundamentals of Biomedicine, Public Health, Medical Sciences including Dental Sciences, Pharma 

Science, Biological Sciences, Bio Technology, Health Informatics Vs. Bio Informatics, Health Informatics 

tools and software 

 

Unit-4 

Health Informatics and electronic records, Consumers in eHealth era, Communication in Healthcare, 

Legal aspects of Health Informatics, Research and development in Health Informatics, Educational 

programs in Health Informatics 

 

Unit-5 

Basic Human Anatomy and Emerging Medicals Issues, Medical Specialties, Knowledge Products and 

Events in the Health Informatics, SWOT of Health Informatics,  Emerging Cloud Applications in Health 

Informatics, Usability in Medical Purposes, Health Information Systems  

 

Text/References:  

1. Nelson, R., & Staggers, N. (2014). Health Informatics: An Interprofessional Approach. St. Louis: Mosby. 

2. Hasman, A. (Ed.). (1995). Education and Training in Health Informatics in Europe: State of the Art, 

Guidelines, Applications (Vol. 25). IOS press. 

3.Lewis, D., Chang, B. L., & Friedman, C. P. (2005). Consumer health informatics. In Consumer Health 

Informatics (pp. 1-7). Springer New York. 
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4. Lorenzi, N. M., & Riley, R. T. (2013). Organizational aspects of health informatics: managing 

technological change. Springer Science & Business Media. 

5. Hoyt, R. E., & Yoshihashi, A. K. (2014). Health Informatics: Practical guide for healthcare and 

information technology professionals. Lulu. com. 

    

CISCISCISCIS----13131313----C C C C Geo Information ScienceGeo Information ScienceGeo Information ScienceGeo Information Science    

Unit-1 

Basic concepts about Spatial information, Definition, Historical evolution and need for spatially based 

resource information system, objectives of GIS - Manual v/s automated GIS, Technologies for GIS 

 

Unit-2 

Data structure types of data structure, Raster and Vector formats, advantages and disadvantages of 

various data structures and data formats, important GISc softwares 

 

Unit-3 

Data input: data pre-processing, methods of data capture, digitization and scanning methods, commonly 

used map projections and ellipsoids. The format of GIS - Handling digital Geographical Information Data - 

Analysis of single data planes in Raster format - Analysis of Multiple data planes in Raster format - Uses 

of topographic data in Raster format - Data structures for thematic maps.  

 

Unit-4 

Digital Elevation Model (DEM): need, methods, data sources and products of DEM - Digital Terrain 

Modeling (DTM) - Input verification, storage and methods of data analysis for Spatial modeling - Methods 

of GIS and Spatial interpolation 

 

Unit-5 

Geo Information Sciences and its relationship and differences with Geo Informatics, Geo Spatial Science, 

Earth Observation Sciences, Remote Sensing, Trends in GISc, Educational programs in GISc, Emerging 

Tools of GIS 

 

Text/References:  

1. Geographical Information System for Geoscientists by Bonham-Carter G.F., Pergamon Press, 

Tarrytown, New York, 1994.  

2. Principles of Geographical Information System for Land Resources Assessment by Burrough, PA., 

Clarendon, Press, Oxford, 1986.  

3. Geographical Information System by Fraser Taylor, D.R., The Microcomputer and Modem Cartography, 

Pergamon Press, 1991.  

4. Mathematical Geography by Jameson, A.H. and Mormsby, M.t. Mormsby., Vol I and II, Sir Issac Pitman 

and Sons Ltd. London.  

5. Cartographical design and production by Keates, J.S., London, Longman group, 1973.  

6. Topographic Surveying by Wilson, H.M., John Wiley and sons, New York.  

7. Geographic Information System by Les Worall, (Ed), Development and Applications, Beihaven Press, 

1990  

8. Remote Sensing and Image Interpretations by Thomas M. Lillesand and Ralph W. Kiefer., John Wiley 

and Sons, New York, 1994 
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CISCISCISCIS----14141414----A A A A Windows Windows Windows Windows Programming and VBProgramming and VBProgramming and VBProgramming and VB    

Unit-1 
Windows Programming: Introduction to Windows programming-Win32, Microsoft Foundation Classes 

(MFC), Documents and views, Resources, Message handling in windows. 

Unit-2 
Simple Applications (in windows): Scrolling, splitting views, docking toolbars, status bars, common 
dialogs. Advanced Windows Programming: Multiple Document Interface (MDI), Multithreading. Object 
linking and Embedding (OLE). Active X controls. Active Template Library (ATL). Network programming 

 
Unit-3 
Introduction to Visual Basic & difference with BASIC. Concept about form Project, Application, Tools, 
Toolbox, Controls & Properties. Idea about Labels, Buttons, Text Boxes. 
 
Unit-4 
Data basics, Different type variables & their use in VB, sub-functions & Procedure details, Input box () & 
Msgbox (). Making decisions, looping 
 
Unit-5 
List boxes & Data lists, List Box control, Combo Boxes, data Arrays. Frames, buttons, check boxes, timer 
control, Programming with data, built in functions, database basics, file concepts, ODBC data base 
connectivity. Data form Wizard, query, and menus in VB Applications, Graphics 
 

CISCISCISCIS----14141414----B B B B Network Engineering (CISCO Mapped)Network Engineering (CISCO Mapped)Network Engineering (CISCO Mapped)Network Engineering (CISCO Mapped)    

Unit-1 
Operation of IP Data Networks: Recognize the purpose and functions of various network devices such as 
Routers, Switches, Bridges and Hubs. Select the components required to meet a given network 
specification. Identify common applications and their impact on the networkn Describe the purpose and 
basic operation of the protocols in the OSI and TCP/IP models. Identify the appropriate media, cables, 
ports, and connectors to connect Cisco network devices to other network devices and hosts in a LAN 
 
Unit-2 
LAN Switching Technologies: Determine the technology and media access control method for Ethernet 
networks, Identify basic switching concepts and the operation of Cisco switches, Configure and verify 
initial switch configuration including remote access management, Verify network status and switch 
operation using basic utilities such as ping, telnet and ssh.  

 
Unit-3 
Describe how VLANs create logically separate networks and the need for routing between them. Configure 
and verify VLANs,Configure and verify trunking on Cisco switches, DTP, Auto negotiation, Identify 
enhanced switching technologies, RSTP, PVSTP ,Etherchannels, Configure and verify PVSTP operation, 
describe root bridge election,spanning tree mode 
 
 
 
Unit-4 
IP Routing Technologies: Describe basic routing concepts. Configure and verify utilizing the CLI to set 
basic Router configuration. Configure and verify operation status of an ethernet interface. Verify router 
configuration and network connectivity. Configure and verify routing configuration for a static or default 
route given specific routing requirements.  
 
Unit-5 
Differentiate methods of routing and routing protocols, Configure and verify OSPF (single area), Configure 
and verify inter VLAN routing (Router on a stick), Configure SVI interfaces, Describe the boot process of 
Cisco IOS routers, POST, Router bootup process, Configure and verify operation status of a Serial 
interface, Manage Cisco IOS Files, Boot preferencesn Cisco IOS image(s) 
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CISCISCISCIS----15151515----AAAA    Information Systems with Analysis and DesigningInformation Systems with Analysis and DesigningInformation Systems with Analysis and DesigningInformation Systems with Analysis and Designing    

Unit-1 
Information Systems, Types and Overview, Information Analysis, Systems Analysis, Software Analysis, IT 
Management Analysis, Professionals and Tools associated with Information SAD, Data Analysis with 
Analytics  
 
Unit-2 
Overview of System analysis and design: Development life cycle (Waterfall, Spiral, incremental models), 
feasibility studies, Requirements determination, Logical design, Physical design, Program design, Risk 
and feasibility analysis, prototyping 
 
Unit-3 
Information requirement analysis: Process modelling with physical and logical data flow diagrams, Data 
modelling with entity relationship diagrams, Normalization upto 3NF 
 
Unit-4 
System design: Process descriptions, Input/output controls, object modelling, Database design, User 
Interface design, Documentation, Data Dictionary 
 
Unit-5 
Development methodologies: Top down, bottom up, structured chart, decision table, decision tree, CASE 
productivity tools. 

Testing – Unit, integration, system, Acceptance, regression, Test Case generation 

Text/References:  

1.System Analysis & Design, Parthasarathi, EPH 
2. Analysis & Design of Information Systems,Rajaraman,PHI 
3.Analysis & Design of Information Systems, Senn , MH 
4.Information Systems: Analysis and Design,Ram Bansal ‘Vigyacharya’,New Age International. 
5.System Analysis, Design & MIS, EXCEL BOOKS 
6.Analysis, Design & Implementation of Information System, Sharma, VIKAS 
7.System Analysis & Design, V.K. Jain, Wiley Dreamtech 

 

CISCISCISCIS----15151515----BBBB    Computer GraphicsComputer GraphicsComputer GraphicsComputer Graphics    

Unit-1 

Application of Computer Graphics, Graphics Devices, Cathode Ray Tube, Raster Scanning, Raster Refresh 

graphics displays. Graphics Operations –2D & 3D Graphics, Bezier, B-Spline, Hermite, Bresenham Line & 
Circle Drawing Algorithms, Polygon filling, Edge Filling Algorithms. 
 
Unit-2 
Clipping—Cohen-Sutherland subdivision line clipping algorithm, Mid-Point subdivision algorithm, 2-
dimensional clipping algorithm (Convex Boundaries & Partially visible lines), Cyrus- Beck algorithm for 
Partially & Totally Visible Lines) , Visible Surfaces- Floating Horizon Algo.  
 
Unit-3 
Upper & Lower Horizon, Roberts algo, Warnock algo, Scan-line Z-buffer algo. Rendering- introduction 
(illumination models), shading- Gouraud Shading, Phong Shading. Shadowing- Shadow Algorithms 
Introduction to GKS. 
 
Unit-4 
Computer Graphics Software, Graphics and Hardware Requirement, Graphics Industries in world, Indian 
Graphics Companies, Graphics Vs Multimedia 
 
Unit-5 
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Computer Graphics Research, Trends in Computer Graphics, Graphics and Usability Engineering 
Relation, GUI and Changing Scenario with Graphics  

Text/References:  

1. Hearn, Baker – “ Computer Graphics ( C version 2nd Ed.)” – Pearson education 
2. Z. Xiang, R. Plastock – “ Schaum’s outlines Computer Graphics (2nd Ed.)” – TMH 
3. D. F. Rogers, J. A. Adams – “ Mathematical Elements for Computer Graphics (2nd Ed.)” – TMH 
4. Mukherjee, Fundamentals of Computer graphics & Multimedia, PHI 
5. Sanhker, Multimedia –A Practical Approach, Jaico 
6. Buford J. K. – “Multimedia Systems” – Pearson Education 
7. Andleigh & Thakrar, Multimedia, PHI 
8. Mukherjee Arup, Introduction to Computer Graphics, Vikas 

CISCISCISCIS----15151515----C PHP with ScriptingC PHP with ScriptingC PHP with ScriptingC PHP with Scripting        

UNIT - 1 
 
Introduction to PHP: What Does PHP Do, A Brief History of PHP, Installing PHP, A  Walk Through PHP 
Language Basics: Lexical Structure, Data Types, Variables,  Expressions and Operators, Flow‐Control 
Statements, Including Code, Embedding PHP in Web Pages, Installing and Configuring PHP on Windows 
and Linux Platforms  
 
UNIT – 2 
 
Functions: Calling a Function, Defining a Function, Variable Scope, Function Parameters,  Return 
Values, Variable Functions, Anonymous Functions, Strings: Quoting String  Constants, Printing Strings, 
Accessing Individual Characters, Cleaning Strings, Encoding  and Escaping, Comparing Strings, 
Manipulating and Searching Strings, Regular  Expressions, POSIX‐Style Regular Expressions, 

Perl‐Compatible Regular Expressions,  Arrays: Indexed Versus Associative Arrays, Identifying Elements of 
an Array, Storing  Data in Arrays, Multidimensional Arrays, Extracting Multiple Values, Converting  
Between Arrays and Variables, Traversing Arrays, Sorting, Acting on Entire Arrays, Using Arrays  
 
UNIT – 3 
 
Reading data in web pages: Setting Up Web Pages to Communicate with PHP, Handling Text Fields, Text 
Areas, Check Boxes, Radio Buttons, List Boxes, Password Controls, Hidden Controls, Image Maps, File 
Uploads. Handling Buttons: Making Button Data Persist, Using Submit Buttons as HTML Buttons. PHP 
Browser-Handling Power: Using PHP’s Server Variables, Using HTTP Headers, Getting the User’s Browser 
Type, Redirecting Browsers with HTTP Headers, Dumping a Form’s Data All at Once, Handling Form Data 
with Custom Arrays, Putting It All in One Page.  Data Validation: Performing Data Validation, Checking if 
the User Entered Required Data, Requiring Text, Persisting User Data, Client-Side Data Validation, 
Handling HTML Tags In User Input.  
 
UNIT – 4 
Classes and Objects: Terminology, Creating an Object, Accessing Properties and  Methods, Declaring a 
Class, Introspection, Serialization, Web Techniques: HTTP Basics,  Variables, Server Variables, Server 
Information, Processing Forms, Setting Response  Headers, Session, cookies, files, Maintaining State, 
SSL. Working With Database: Using PHP to Access a Database: Relational Databases and SQL, Mysql 
database Basics, Execute SQL Queries In PHP, Accessing The Database In PHP: Connecting To The 
Database, Reading, Displaying, Closing Connection, Database Manipulation: Inserting, Updating, Sorting 
and Deleting Records. Advanced Database Techniques.  
 
Unit- 5 
Setting a Cookie, Reading a Cookie, setting cookies Expiration, Deleting Cookies. Working with FTP: 
Downloading with FTP, Uploading files with FTP, Deleting a file with FTP, Creating and Removing 
Directories with FTP, Sending E-mail, Advanced E-mail, Adding Attachments to E-mail, Storing Data in 
Sessions, Writing a Hit Counter Using Sessions. PHP Code,  
Shell Commands. 
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Text/References:  

 
1. PHP 5.1 for beginners by Evan Bayross and Sharman Shah, SPD Publications  

2. PHP 5.2 The Complete Reference by Steven Holzner, Mc Graw Hill Edition 2008.  

3. Programming PHP by Rasmus Lerdorf and Kevin Tatroe, Orilly Publications  
 

CISCISCISCIS----16161616----AAAA    SEO Engineering & ManagementSEO Engineering & ManagementSEO Engineering & ManagementSEO Engineering & Management    

Unit-1 

Search Engine Optimization and its meaning, features, function and need. Search Engine Optimization 

and Google, Indexing Methods, Search Engines its features, history, emerging search engines, search 

strategies  

Unit-2 

Ranking Concept, Long tail-concept and theory, why content is a king?, SEO Copywriting, Content 

Development and its features with style, Content Designing, Content Management, Content Management 

Systems, Content Engineering, Role of Search Engine Optimization in Digital Marketing  

Unit-3 

On Page SEO-Concept of Content, URL Structure, Pictures in On Page Optimization, Title Tag & Meta Tag 

in On Page Optimization, Headline Tag, Internal Linking 

Unit-4 

Off Page Optimization, Linking Approaches, Use Of Social Media, Use of Email on Off Page Optimization 

promotion, identifying a keywords, long-tail keywords, checking web analytics, keyword research tools, 

search for keywords 

 

Unit-5 

Tariff and SEO, Leads/ROI, Indexed Pages, Inbound Links, Keywords, Ranking, Creating list of Keywords, 

building keyword focused webpage, setup a blog, creating a link building plan, PPC Advertisement, 

Webmaster edge, site maps, use of color and psychology  

 

Text/References:  

1. Ledford, J. L. (2015). Search Engine Optimization Bible (Vol. 584). John Wiley & Sons. 

2. Kent, P. (2012). Search engine optimization for dummies. John Wiley & Sons. 

3. Amerland, D. (2013). Google Semantic Search: Search Engine Optimization (SEO) Techniques That Get 

Your Company More Traffic, Increase Brand Impact, and Amplify Your Online Presence. Que Publishing 

    

CISCISCISCIS----16161616----B Digital Sociology B Digital Sociology B Digital Sociology B Digital Sociology     

    
Unit: 1 

Information Society, Knowledge Society, Development and Knowledge Societies, Worldwide Tour and 

Knowledge Society, Digital Transformation, Information Industry and Revolution, Network Society  

 

Unit: 2 

Digital Addict, Digital Dark Ages, Digital Tools, Emerging Digital Technologies, Offence in Digital Age, 

India and Digital India 

 

Unit: 3 

Governance Projects in India, E Governance in West Bengal, Digital Phobic, Video Game Addiction, Digital 

Dark Age 
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Unit: 4 

Digital Education-Meaning, Types, Trends and Future, Digital Business- Meaning, Types, Trends and 

Future, Digital Technologies in Hands On, Basic Digital tools for Education  

 

Text/References:  

1.Laudon, Kenneth C., and Jane Price Laudon. Management information systems. Vol. 8. New Jersey: 

Prentice Hall, 2011. 

2.Lucey, T. (2005). Management information systems. Cengage Learning EMEA. 

3.Leeuwen, J. V., Hartmanis, J., & Goos, G. (1995). Computer science today: recent trends and 

developments. Springer-Verlag New York, Inc.. 

4.Ten Teije, A., Miksch, S., & Lucas, P. (Eds.). (2008). Computer-based medical guidelines and protocols: 

a primer and current trends (Vol. 139). Ios Press. 

5.Davis, C. H., Shaw, D., Katz, J. M., Tejedor, F. J., Allard, C. K., Allard, K., & Martín, A. G. 

(2011). Introduction to information science and technology (No. 004 004). e-libro, Corp.. 

6.Pour, M.K. (2015), Encyclopedia of information science and technology, 3rd Editition, IGI Global, USA 

    

    

CISCISCISCIS----PPPP----07070707----AAAA    Advance Applied Networking & CloudAdvance Applied Networking & CloudAdvance Applied Networking & CloudAdvance Applied Networking & Cloud    

    
• Configure and verify utilizing the CLI to set basic Router configuration.  

• Configure and verify operation status of an ethernet interface.  

• Verify router configuration and network connectivity.  

• Configure and verify routing configuration for a static or default route given specific routing 

requirements.  

• Differentiate methods of routing and routing protocols 

• Configure and verify OSPF (single area),  

• Configure and verify inter VLAN routing (Router on a stick),  

• Configure SVI interfaces,  

• Describe the boot process of Cisco IOS routers, POST,  

• Router bootup process, Configure and verify operation status of a Serial interface,  

• Manage Cisco IOS Files, Boot preferencesn Cisco IOS image(s) 
 

Text/References:  

1. Computer Networks –A. Tanenbaum, (PHI pub.) 
2. Data and Computer Communication –Willam Stallings, PHI pub. 
3. Data Communication & Network –Forouzan (TMH) 
4. Internetworking with TCP/IP Vol I-Comer (PHI pub.) 
5. Data Communications and distributed Networks] V.B, Black, (Prentice Hall pub.) 
6. W. Stallings: Local and Metropolitan Area Networks, 4th ed., Macmillan, New York, 1993. 
7. L. Gracial and I. Widjaja: Communication Networks, Tata-McGraw Hill, New Delhi, 2000. 
8. L. L. Paterson and B. S. Davie: Computer Network, Morgan Kaufman, San Mateo, 2000 

CISCISCISCIS----PPPP----07070707----B Applied VBB Applied VBB Applied VBB Applied VB    

    
 

• Computer programming with Visual Basic 

• Different constructs and applications 

• Connecting with MS-ACCESS using data controls. 

• Data basics, Different type variables & their use in VB, sub-functions & Procedure details,  

• Input box () & Msgbox (). Making decisions, looping 

• List boxes & Data lists, List Box control, Combo Boxes, data Arrays.  
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• Frames, buttons, check boxes, timer control,  

• Programming with data, built in functions, database basics, file concepts 

• ODBC data base connectivity. Data form Wizard, query, and menus in VB Applications 

 

Text/References:  

1. Win32 API Programming With VB , Roman,SPD/O’REILLY 
2.Learn Microsoft VB 6.0 Now,Halvorson, PHI/MSP 
3.Visual Basic 6 from the Ground Up, Cornell,TMH 
4.Visual Basic 6, CDG, TMH 
5.Visual basic 6.0 in 30 days, Krishnan, Scitech 
6.Beginning VB 6 ,Wright,SPD/WROX 

    

CISCISCISCIS----PPPP----00008888----AAAA    Applied SEO & Engineering Applied SEO & Engineering Applied SEO & Engineering Applied SEO & Engineering     

 
• Web Ranking  & Green Informatics 

• Keywords Research and Analysis  

• Content Writing  

• On Page Optimization  

• Latent Semantic Indexing and SEO  

• Off Page Optimization & Green Informatics 

• Special Site maps  

• Black Hat SEO  

• Syndicating Content (Feeds)  

• Social Media Marketing  

• SEO-Don’ts & Common Mistakes 

• PPC Advertisements  

• Useful SEO Tools & Cloud Computing 

• Online Reputation Management  

• Webmaster's Edge  

• Website Analytics & Energy Efficiency 

Text/References:  

1. Ledford, J. L. (2015). Search Engine Optimization Bible (Vol. 584). John Wiley & Sons. 

2. Kent, P. (2012). Search engine optimization for dummies. John Wiley & Sons. 

3. Amerland, D. (2013). Google Semantic Search: Search Engine Optimization (SEO) Techniques That Get 

Your Company More Traffic, Increase Brand Impact, and Amplify Your Online Presence. Que Publishing. 

    

CISCISCISCIS----PPPP----08080808----B Lab with PHB Lab with PHB Lab with PHB Lab with PHPPPP    

 

• Loops  

• String Functions in PHP  

• PHP Email Function  

• PHP Basics, Variables  

• Arrays in PHP with Attributes  

• Date & Time, Image Uploading  

• File handling in PHP  

• Functions in PHP  

• Errors handling in PHP  

• Mini project in header and footer  
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Text/References:  

 
1. PHP 5.1 for beginners by Evan Bayross and Sharman Shah, SPD Publications  

2. PHP 5.2 The Complete Reference by Steven Holzner, Mc Graw Hill Edition 2008.  

3. Programming PHP by Rasmus Lerdorf and Kevin Tatroe, Orilly Publications  
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Alteration Paper (if any: with approval) 
 

CISCISCISCIS----ALT01 ALT01 ALT01 ALT01 Multimedia Technologies & Images Multimedia Technologies & Images Multimedia Technologies & Images Multimedia Technologies & Images     
Unit-1 

Multimedia encodings: text (SGML, Unicode, TEI, XML), page images (CCITT FAX IV) images (JPEG, PNG, 

PS), video (MPEG), audio (MP3,WAV), synchronized media (SMIL), Traditional classification schemes 

(DDC, LCSH, MeSH), metadata types, Dublin core, Warwick framework, Identifiers: Open Archives 

Initiative, metadata harvesting, OpenURL. DL economics and social policy and issues. 

 
Unit-2 

Definition - Taxonomy - Multimedia Information Representation - Text -Images - Audio - Video – 
Multimedia Architecture - Multimedia Applications -Challenges of Multimedia Systems, Compression 

Principles - Need for Compression - Redundancy and Visibility -Text Compression - Binary Image 
Compression - Color, Gray Scale and Still -Video Image Compression - Audio Compression - Video 
Compression. 
 
Unit-3 
Data and File Formats: RTF, TIFF, RIFF, MIDI, JPEG, AVI Video File Formats, MPEG Standards – TWAIN 
Architecture - Digital Audio and Video as Multimedia I/O Technology – Animation, Multimedia Application 
Design - Virtual Reality & Design – Organizing Multimedia Databases - Application Workflow Design 
Issues – Distributed Application Design Issues. 
 
Unit-4 

Multimedia Presentation and Authoring - Hypermedia Messaging – Multimedia in Future: High Definition 

Television and Desktop Computing – Knowledge Based Multimedia systems 

 

Unit-5 

Digital Image Processing, Image Sampling and Quantization, Enhancement and Restoration, Image 

Segmentation and Compression, Emerging Trends in Multimedia, Research in Multimedia, Multimedia as 

a Domain  

Text/References:  

1. Prabhat K. Andleigh and Kiran Thakrar, Multimedia System Design, Pearson Education. 
2. Ralf Steinmetz and Klara Nahrstedt, Multimedia Computing, Communications and Applications, 
Pearson Education. 
3. Fred Halsall, Multimedia Communications : Applications, Networks, Protocols and Standards, Pearson 
Education. 
4. John F Koegel Buford, Multimedia Systems, Pearson Education. 
5. Judith Jeffcoate, Multimedia in Practice - Technology and Applications, Prentice Hall of India, 2001. 
6. Keyes: Multimedia Handbook, MH. 
7.G. Blair, L. Blair, A. Chetwynd, H. Bowman: Formal Specification of Distributed Multimedia Systems, 
UCL Press, London. 
8. Digital Image Processing, Gonzalves and Wintz, Pearson Education. 
9. Digital Image Processing, Jahne, Springer India 
10. Digital Image Processing & Analysis, Chanda & Majumder,PHI. 
 
 

CISCISCISCIS----ALT02 ALT02 ALT02 ALT02 Business Communication & Technical Business Communication & Technical Business Communication & Technical Business Communication & Technical Report WritingReport WritingReport WritingReport Writing    

 
Unit-1 

Introduction Business Communication : Basic forms of communicating; Communication models 
andprocesses; Effective communication; Theories of communication; Audience Analysis, Self-Development 
and Communication : Development of positive personal attitudes; SWOT analysis; Vote’s model of 
interdependence; Whole communication,   
 
 

Unit-2 
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Corporate Communication : Formal and informal communication networks; Grapevine; Miscommunication (Barriers); 
Improving communication. Practices in business communication; Group discussions; Mock interviews; Seminars; 
Effective listening exercises; Individual and group presentations and reports writing. Principles of Effective 
Communication. Corporate dressing. 
 
Unit-3 

Writing Skills: Planning business messages; Rewriting and edition; The first draft; Reconstructing the final draft; Business 
letters and memo formats Appearance request letters; Good news and bad news letters; Persuasive letters; Sales letters; 
Collection letters; Office memorandum. 
 

Unit-4 

Report Writing : Introduction to a proposal, short report and formal report, Technical Report writing, Technical Notes 
preparation,  Oral Presentation : Principles of oral presentation, factors affecting presentation, sales presentation, training 
presentation, conducting surveys, speeches to motivate, effective presentations skills. 
 

Unit-5 

Non-Verbal Communication: Body languages : meanings, Effective Listening : Principles of effective listening; Factors 
affecting listening exercises. Modern Forms of Communicating : Fax; E-mail; Video conferencing; etc. Interview 
sessions- do’s and don’ts of facing a successful interview. Conversion practice is done on given 

situation topics, Group Discussions: language of conversion & strategies. 

Text/References:  

1. Monipally: Business Communication , Tata McGraw Hill 
2. Ronald E. Dulek and John S. Fielder : Principles of Business Communication; Macmillan 
3. Madhukar : Business Communications; Vikas Publishing House 
4. Rai & Rai: Business Communication, Himalaya Publishing 
5. Kaul : Business Communication; Prentice Hall 
6. Senguin J : Business Communication; Allied Publishers 
 

    

CISCISCISCIS----ALT0ALT0ALT0ALT03333    Intelligent SystemsIntelligent SystemsIntelligent SystemsIntelligent Systems    

    

Unit-1 

Scope of Artificial Intelligence, games, theorem proving, natural language processing, vision and speech 
processing, robotics, expert systems, AI techniques in search and knowledge abstraction 
 
 

 

 

Unit-2 

Problem solving; state space search, search space control, heuristic search, hill climbing, branch and 

bound Knowledge representation; predicate logic, rule-based system, structured knowledge 

representation, semantic net 

 
Unit-3 

Handling uncertainty, Fuzzy sets, probabilistic reasoning 

 
Unit-4 

Learning, learning automation, learning by induction, Neural Networks, Genetic Algorithms Emerging 

technologies and devices 

Text/References:  

1.Artificial Intelligence, Rich & Knight, TMH 
2.Introduction to AI & Expert Systems,Patterson,PHI 
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3.Neural Networks, Fuzzy Logic & Genetic Algorithms,Rajsekharan,PHI 

 

CISCISCISCIS----ALT0ALT0ALT0ALT04444    Unix and Shell Programming Unix and Shell Programming Unix and Shell Programming Unix and Shell Programming     

Unit-1 

The UNIX Operating System, File system, General-purpose utilities, The Bourne Shell, Simple filters, 

Advanced Filters – I, Advanced Filters - II 

 
 
Unit-2 
Line editing with ex, Vi editor, The Process, communication and scheduling, Programming with the Shell, 
Introduction to System administration. 
 
Unit-3 
Signals programming using system calls. Advanced I/O multiplexing. Memory mapped I/O. 
 

Unit-4 
Interprocess communication: Pipes, shared memory, semaphores, messages. Advanced inter-process 
communications. Streams, Pipes, Open server 

Text/References:  

1.Your UNIX, The Ultimate Guide, Sumitava Das, TMH 
2.Design of Unix Operating System,Bach,PHI 
3.UNIX Programming Environment,Kernigham & Pike,PHI 
4.Learning UNIX Operating System,Peek, SPD/O’REILLY 
5.Learning the Vi Editor,Lamb, SPD/O’REILLY 
6.Essentials Systems Administration,Frisch, SPD/O’REILLY 

 

CISCISCISCIS----ALT0ALT0ALT0ALT05 5 5 5 Advance Network & Information Engineering (CISCO Mapped)Advance Network & Information Engineering (CISCO Mapped)Advance Network & Information Engineering (CISCO Mapped)Advance Network & Information Engineering (CISCO Mapped)    

Unit-1 

IP Services: Configure and verify DHCP (IOS Router), Describe the types, features, and applications of 

ACLs, Standard Sequence numbers, Editing Extended Named Numbered Log option, Configure and verify 

ACLs in a network environment Named Numbered Log option., Identify the basic operation of NAT, 

Purpose, Pool, Static, 1 to 1, Overloading, Source addressing, One way NAT, Configure and verify NAT for 

given network requirements, Configure and verify NTP as a client n Network Device Security,  

 

Unit-2 

Configure and verify network device security features such as: Device password security, Enable secret vs 

enable, Transport, Disable telnet, SSHn VTYs, Physical security, Service password, Describe external 

authentication methods, Configure and verify Switch Port Security features such as Sticky MAC ?MAC 

address limitation Static / dynamic, Violation modes, Err disable, Shutdown, Protect restrict, Shutdown 

unused ports, Err disable recovery, Assign unused ports to an unused VLAN, Setting native VLAN to 

other than VLAN 1, Configure and verify ACLs to filter network trafficn Configure and verify an ACLs to 

limit telnet and SSH access to the router, Configure and verify ACLs to filter network trafficn Configure 

and verify an ACLs to limit telnet and SSH access to the router, Recognize High availability (FHRP), VRRP, 

HSRP, GLBP, Configure and verify Syslog, Utilize Syslog Output, Describe SNMP v2 & v3Troubleshooting 

: Identify and correct common network problems, Utilize netflow data 

 

Unit-3 

Troubleshoot and Resolve Spanning Tree operation issues, root switch, priority, mode is correct, port 

states, Troubleshoot and Resolve routing issues, routing is enabled, routing table is correct correct path 

selection, Troubleshoot and Resolve OSPF problems, Neighbor Adjacencies, Hello and Dead timers, OSPF 

area, Interface MTUn Network types, Neighbor states, OSPF topology database, Troubleshoot and Resolve 
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EIGRP problems, neighbor adjancies, AS number, Load balancing, Split horizonn Troubleshoot and 

Resolve interVLAN routing problems, Troubleshoot and Resolve WAN implementation issues, Monitor 

NetFlow statistics ? Troubleshoot etherchannel problems 

 

Unit-4 

Troubleshoot and correct common problems associated with IP addressing and host configurations, 
Troubleshoot and Resolve VLAN problems, identify that VLANs are configured, port membership correct, 
IP address configured, Troubleshoot and Resolve trunking problems on Cisco switches, correct trunk 
states, correct encapsulation configured, correct vlans allowed, Troubleshoot and Resolve ACL issues, 
Statistics, Permitted networks, Direction, Interface, Troubleshoot and Resolve Layer 1 problems, Framing, 
CRC, Runts, Giants, Dropped packets, Late collision, Input / Output errors 
 

Unit-5 

Identify different WAN Technologies, Configure and verify a basic WAN serial connection, Configure and 
verify a PPP connection between Cisco routersn Configure and verify Frame Relay on Cisco routersn 
Implement and troubleshoot PPPoE.  

Text/References:  

1. Computer Networks –A. Tanenbaum, (PHI pub.) 
2. Data and Computer Communication –Willam Stallings, PHI pub. 
3. Data Communication & Network –Forouzan (TMH) 
4. Internetworking with TCP/IP Vol I-Comer (PHI pub.) 
5. Data Communications and distributed Networks] V.B, Black, (Prentice Hall pub.) 
6. W. Stallings: Local and Metropolitan Area Networks, 4th ed., Macmillan, New York, 1993. 

7. L. Gracial and I. Widjaja: Communication Networks, Tata-McGraw Hill, New Delhi, 2000. 
8. L. L. Paterson and B. S. Davie: Computer Network, Morgan Kaufman, San Mateo, 2000 

CISCISCISCIS----ALT0ALT0ALT0ALT06 6 6 6 Information Architecture and DesigningInformation Architecture and DesigningInformation Architecture and DesigningInformation Architecture and Designing    

Unit-1 

Information Architecture with Meaning, Function, Need, Values and Sectors, Information Architecture in 
Web Architecture, Information Architecture with Information collection, selection, organization and 
processing 

 
 
Unit-2 
Information Architecture Vs Software Architecture, Green Information Architecture, Cloud Computing 
and Information Architecture, Information Architect with Case Studies  
 
Unit-3 
Data Architecture, Application Architecture, Enterprise Architecture, Enterprise Security Architecture, 
Taxonomies, Ontology and Trends  
 
Unit-4 
Content Strategies and Knowledge Organization with Traditional and Emerging Approaches, Informatics 
and Information Architecture, Psychology and User Studies with Information Architecture 
 
Unit-5 
Implementing Information Architecture with User Study and Informatics Ethics, Emergence of Process 
Architecture, Emerging Factors in Information Architecture for healthy Web Systems Designing, Interface 
and Information Architecture 
 

Text/References:  

1.Russell-Rose, T., & Tate, T. (2012). Designing the search experience: The information architecture of 
discovery. Newnes. 
2. Resmini, A., & Rosati, L. (2012). A brief history of information architecture.Journal of Information 
Architecture, 3(2). 
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3. Bernus, P., Mertins, K., & Schmidt, G. J. (Eds.). (2013). Handbook on architectures of information 
systems. Springer Science & Business Media. 

 

Note: At the end of each semester, the overview and detailed structure of 

Practical/ Projects/Assignments will be provided in each paper. This is 

for updating the new knowledge into curriculum of the concerned time.  
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1 

 

COURSE STRUCTURE  

Distribution of Credits 

Semester Written Examinations Internal Assessment Semester Total 

I 75% 25% 32 (400 marks) 

II 75% 25% 32(400 marks) 

III 75% 25% 32(400 marks) 

IV 75% 25% 32(400 marks) 

Total  128(1600 marks) 

 

SEMESTER - I 

 

Compulsory Courses 

Course No. Course Name Credits 

101 Microeconomic Analysis-I        4 Credits (50 marks) 

102 Macroeconomic Analysis –I     4 Credits (50 marks) 

103 Mathematical Methods in Economics -I           4 Credits (50 marks) 

104 Statistical Methods for Economics     4 Credits (50 marks) 

105 Public Economics-I               4 Credits (50 marks) 

106 Indian Economic  Problems & Policy   4 Credits (50 marks) 

107 General Economics (IDC-1)*  8 Credits (100 marks) 

Total 32 (400 marks) 

 

   SEMESTER - II 

 

Compulsory Courses 

Course No. Course Name Credits 

201 Microeconomic Analysis-II           4 Credits (50 marks) 

202 Macroeconomic Analysis –II         4 Credits (50 marks) 

203 Mathematical Methods in Economics -II          4 Credits (50 marks) 

204 Introductory Econometrics                4 Credits (50 marks) 

205 Public Economics-II                      4 Credits (50 marks) 

206 Research Methods in Economics   4 Credits (50 marks) 

207 Basis Statistics (IDC-2)*             8 Credits (100 marks) 

Total 32(400 marks) 

* IDC-I & IDC-II will be taught to the students of other departments only. 
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SEMESTER - III 

 

Compulsory Courses 

Course No. Course Name Credits 

301 International  Economics –I   4 Credits (50 marks) 

302 Economics of Growth &  Development –I   4 Credits (50 marks) 

Optional Courses 

(Each student shall opt for four Courses out of the following Courses) 

303 Agricultural Economics – I   4 Credits (50 marks) 

304 Advanced International Economics-I 4 Credits (50 marks) 

305 Econometrics with Computer Applications – I  4 Credits (50 marks) 

306 Demography and Human Population Studies – I    4 Credits (50 marks) 

307 Economics of  Gender and Development-I         4 Credits (50 marks) 

Internal Assessment 

308 Field Survey  & Report Writing               4 Credits (50 marks) 

309 Seminar 4 Credits (50 marks) 

Total 32 (400 marks) 

                                                    

SEMESTER - IV 

 

Compulsory Courses 

Course No. Course Name Credits 

401 International  Economics –II   4 Credits (50 marks) 

402 Economics of Growth &  Development –II    4 Credits (50 marks) 

Optional Courses 

 (To be continued as in 3
rd

 Semester) 

403 Agricultural Economics – II    

)  

4 Credits (50 marks) 

404 Advanced International Economics-II 4 Credits (50 marks) 

405 Econometrics with Computer Applications – II  4 Credits (50 marks) 

406 Demography and Human Population Studies-II 

IIIII  

4 Credits (50 marks) 

407 Economics of Gender &  Development- II  4 Credits (50 marks) 

Internal Assessment 

408 Dissertation & Viva-Voce 6 + 2= 8 Credits (100 

marks) Total 32 (400 marks) 
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SEMESTER - I 

 

Course No: 101                     Microeconomic Analysis-I                         4 Credits 

 

Module 1:      Consumer Choice and Advanced Utility Theory 

Decision Making under Certainty- Preference Orderings, Hicks-Allen preference 

theory- Applications of Indifference curves, Consumer‘s Surplus. Indirect utility 

function; Linear Expenditure System and Duality. Revealed preference theory.  

 

Module 2:      Uncertainty and Missing Markets   

Decision Making under Uncertainty - Expected Utility Theorem, Measures of 

Risk Aversion. Market Failure - Externalities, Commons and Public Goods, 

Asymmetric Information, Contracts and Moral Hazards. 

 

Module 3:      Theory of Production and Costs: 

Production function - Isoquants -Least cost combination of inputs; Homogeneous 

and non homogeneous production function- Technical progress and production 

function-Cobb Douglas and CES Production function and their properties – 

Constrained optimization of a producer; Expansion path; Input demand functions 

- Analysis of joint profit maximization and multi-product firm; Producer‘s 

surplus; Production possibility curve.    

Modern Theory of Cost -Simple derivation of short and long run cost functions 

from production functions-multiproduct firms and dynamic changes in costs. 

 

 References: 

1. Akerlof, George A. (1970): ―The Market for Lemons: Quality Uncertainty and the 

Market Mechanism‖, Quarterly Journal of Economics 84 (3), August 1970: 488-500. 

2. Chipman, J. and J. Moore (1980): ―Compensating Variation, Consumer Surplus and 

Welfare‖, American Economic Review 70: 933-48. 

3. Cowell, F. (2006), Microeconomics, Oxford University Press. 

4. Dixit, Avinash K. and Robert S. Pindyck (1994): Investment under Uncertainty, 

Princeton, N.J., Princeton University Press. 
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5. Gauld, J.P. and Edward P. L. (1996), Microeconomic Theory, Richard. Irwin, 

Homewood. 

6. Gravelle, H. & R. Rees (1981): Microeconomics, Longman, London. 

7. Green, H. and V. Walsh (1975): Classical and Neo-classical Theories of General 

Equilibrium, OUP, London. 

8. Henderson J. and R.E. Quandt (1980), Microeconomic Theory: A Mathematical 

Approach, McGraw Hill, New Delhi. 

9. Hicks, J. (1939): Value and Capital, Clarendon Press, Oxford. 

10. Jeffrey, M. Perloff (1999): Microeconomics, Addison-Wesley. 

11. Koutsoyiannis, A. (1979), Modern Microeconomics, (2nd Edition), Macmillan Press, 

London. 

12. Mansfield, E. (1997): Microeconomics (9th Edition), W.W. Norton and Company, New 

York. 

13. Marshall, A. (1920): Principles of Economics, Macmillan, London. 

14. Mas-Collel, Andreu, Michael D. Whinston and Jenry R Green (2007): Microeconomic 

Theory, OUP, New Delhi. 

15. N. Gregory Mankiw: Principles of Microeconomics, Thomson India. 

16. Neumann, John von and Oscar Morgenstern (1944): Theory of Games and Economic 

Behaviour, Princeton, N.J., Princeton University Press. 

17. Pindyck, Robert S. and Daniel L. Rubinfeld (2003): Microeconomics (5th Edition), 

Pearson Education, New Delhi. 

18. R.S Pindyck, R.S, D.L.Rubinfeld & P.L.Mehta (2000): Microeconomics, 3rd edition; 

Prentice-Hall India. 

19. Salvatore, Dominick (2002): Microeconomic Theory and Applications, Oxford University 

Press. 

20. Sen, Anindya (1999), Microeconomics: Theory and Applications, Oxford University 

Press, New Delhi. 

21. Spence (1974): Market Signaling, Cambridge, Harvard University Press. 

22. Stigler, G. (1996), Theory of Price, (4th Edition), Prentice Hall of India, New Delhi. 

23. Varian, Hal R. (2000): Microeconomic Analysis, W.W. Norton, New York. 
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Course No: 102                    Macroeconomic Analysis-I                         4 Credits 

 

Module 1:  The Keynesian System: 

The role of aggregate demand-money, interest, income-factors affecting 

equilibrium income and the interest rate-monetary influences and real influences--

-relative effectiveness of monetary and fiscal policy-the Keynesian contractual 

view of the labor market-sources of wage rigidity-the aggregate supply schedule-

effects of shifts in the aggregate supply function-wage rigidity vs. sticky wages-

fiscal and monetary expansion with sticky wages-supply shocks and aggregate 

demand policy. 

 

Module 2:  Output, Inflation and Unemployment:  

Monetarist vs. Keynesian Views Friedman‘s restatement of the quantity theory-

the natural rate theory-the Keynesian view of the output-inflation trade-off-

monetarist policy prescriptions-monetarist vs. Keynesian theories of aggregate 

demand-monetarist vs. Keynesian theories of aggregate supply-some evidence on 

the monetarist- Keynesian controversy.  

 

Module 3:  Disequilibrium Macroeconomics:  

Patinkin‘s neoclassical synthesis-non-compatibility of orthodox microeconomic 

theory and Keynesian macroeconomics-Walras‘ law- micro foundations of 

macroeconomics-notional and effective demand functions-dual decision 

hypothesis of Clower-traditional preference theory  as a special case of the dual 

decision theory-concept of constrained demand-a general disequilibrium model 

involving both excess supply and excess demand situations-concepts of effective 

supply and forced saving. 

References: 
1. Dornbusch, R. And S. Fisher: Macroeconomics (3/e) 

2. Abel, A.B. And B.S. Bernake: Macroeconomics (4/e) 

3. Froyen, R.T-Macroeconomics: Theories and Policies (4/e) 

4. Friedman, M.(1968):‗The Role of Monetary Policy‘ In American Economic 

Review,Vol.58, No.01 
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5. Modigliani, F. (1977): ‗The Monetarist Controversy or, Should We Forsake Stabilization 

Policies‘ In AER. 

6. Patinkin, D. (1965): Money, Interest and Prices. 

7. Clower, R. W. (ed.) (1970) : The Keynesian Counter Revolution : A Theoretical 

Appraisal. 

8. Barro, R.J. And H.I Grossman (1971): ‗A General Disequilibrium Model of Income and 

Employment‘, AER. 

 

Course No: 103             Mathematical Methods in Economics -I           4 Credits 

 

Module1.       Optimization: 

Static optimization: Global/Local; Unconstrained Optimization - first and second 

derivative, Constrained multivariate optimization, Lagrange Multiplier method; 

Applications.  

 

Module2.      Linear programming and Input-output Model 

     Standard and canonical form of LP Problem; theory of simplex method; Simplex 

Algorithm- maximization and Minimization case; extreme point theorem, shadow 

prices, exceptional cases in LP solution; duality theorems; Primal-Dual 

relationship; economic interpretation of duality. 

 

Module 3.      Input-Output Model: 

                        Basic concepts of input-output model, essential features of input-output model, 

assumptions of input-output model, open and closed model, Leontief input-output 

model, Hawkins-Simon Condition, Samuelson Substitution Theorem, linear 

programming formulation. 

References: 

 
1. Dixit, A.K (1990): Optimization in Economic Theory, Oxford University Press. 

2. Chiang and Wainwright (2005): Fundamental Methods of Mathematical Economics, 

Mcgraw-hill. 

3. Chiang, A.C (1992): Dynamic Optimization, McGraw-Hill. 
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4. Silberberg, E. (1990): The Structure of Economics: A Mathematical Analysis, Mcgraw-

Hill. 

5. Hadley, R.(1960): Linear Algebra, Addison-Wesley. 

6. Sundaram, R.K. (1996): A First Course in Optimization Theory, Cambridge University 

Press. 

7. Osborne, M.J. (2004): An Introduction to Game Theory, Oxford University Press. 

8. Aliprantis, C.D. and S.K.Chakrabarti (1999): Games and Decision Making, Oxford 

University Press. 

9. Fudenberg, D. and Tirole, J. (1991): Game Theory, MIT Press. 

10. Oz Shy (1997): Industrial Organization-Theory and Applications, MIT Press. 

 

 

Course No: 104              Statistical Methods for Economics                  4 Credits 

 

Module 1:       Random Variables and Probability Distributions:  

Random variables, Density function, Joint Density Function, Expectation and 

Variance of Random Variables. 

Discrete Distributions: Properties (Mean and Variance) of Binomial, Poisson - 

their applications Continuous Distributions:  Properties (Mean and Variance) 

Uniform, Normal and Exponential- their applications, Normal Distribution as 

limiting forms of Binomial Distributions; Importance of the Normal Distribution 

in Statistics 

 

Module 2:       Sampling Theory and Sampling Distributions:  

Sampling Techniques; Random Sampling; Sampling Distribution of an Estimator  

Sampling distributions– standard error and its uses – Distribution of sample mean, 

chi-square, t, F distributions –uses of these sampling distributions. 

  

Module 3:    Estimation:    

Parameter estimation – point and interval estimation; Properties of estimators; 

Methods of estimation: least square method, method of moments and maximum 

likelihood.  
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Module 4: Tests of Significance: 

 Simple and composite hypothesis - null and alternative hypothesis - Type I and 

Type II errors, significance level and power, concept of P value in testing, 

parametric and nonparametric methods of testing. 

 

References: 

1. Lind A Douglas, Marchal G William and Wathen A Samuel: Basic Statistics for Business 

and Economics, 5th Edition, McGraw Hill International Edn  

2. Mendenhall William., Beaver J Robert and Beaver M Barbara: Introduction to 

Probability and Statistics, 12th Edition, Thomson Brooks/Cole Publishers  

3. Gupta S C and Kapoor V K: Fundamentals of Mathematical Statistics, 11th Edition, 

Sulthan Chand and sons, New Delhi  

4. Ross S: A first course in Probability, 3rd edition, Mac Millan New York 1985  

5. Hamilton, Lawrence C. (1990) Modern Data Analysis: A First Course in Applied 

Statistics, Brooks/Cole, California. 

6. Marsh, Catherine (2009) Exploring Data: An Introduction to Data Analysis for Social 

Scientists, Polity Press, UK, Second Edition 

7. De Groot, Morris H. and Schervish, Mark J.: Probability and Statistics 

8. R.V. Hogg. and A.T. Craig , An Introduction to Mathematical Statistics, Third Edition, 

Amerind, New York, London 

9. Richard J. Larsen and Morris L. Marx, an Introduction to Mathematical Statistics and its 

Applications, Prentice Hall, 2011. 

10. John E. Freund, Mathematical Statistics, Prentice Hall, 1992. 

 

 

Course No: 105                           Public Economics-I                               4 Credits 

 

Module 1.  Theory of Government Intervention: 

Definition and Scope of Public Economics  Economic Rationale of the Modern 

Government. Theory of Public Goods, Efficiency condition for public goods. 

Market Efficiency, Market Failure and Government intervention, Efficiency and 

Equity  
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Module 2.  Externalities and the Government Policy: 

Consumption, Production and Technological Externalities. Direct Negotiation 

versus Governmental Intervention. Negative externalities and Spillover Effects.  

Public Pricing and Environmental Policy. Coase Theorem 

 

Module 3.       Evaluation of Public Investment Projects and Decision Making in Public  

                         Sector: 

Cost-Benefit Analysis and Government Investments:  Private cost benefit 

analysis, Social cost benefit analysis, Consumer surplus and the decision to 

undertake a project, Measuring non-monetized costs and benefits. Shadow prices 

and Market Prices, The discount rate for social cost-benefit analysis. The 

evaluation of risk.  Distributional consideration, Cost effectiveness. Govt. 

subsidies and income support for the poor. Social Security and Social insurance, 

Government and Health care, Education, Welfare program and redistribution of 

income.   

                                                                                               

Module 4.  The Tax System: 

Introduction to Taxation.  Concepts – Tax Ratio, Buoyancy and Elasticity of 

Taxation, Rate Schedules of Taxation, Tax Credit, Exemption and Deduction - 

Excess Burden of Tax, and Taxable Capacity. Tax Equity and Efficiency. Tax 

incidence. Excess Burden. 

Optimal Theory of Taxation. Taxation, Prices, Efficiency, and the Distribution of 

Income 

 

Module 5.  Public Expenditure Theory : 

The Growth of Government since 1870 – An International Perspective. Causes of 

the Growth of Public Expenditure in Modern Times. Macro models of public 

Expenditure. A Microeconomic Model of Public Expenditure. Micro determinants 

of Public expenditure: population growth, increase in the price of public sector 

inputs, deterioration of service environment 
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Module 6.      Theory of Fiscal Federalism: 

Theory of Fiscal Federalism: The Decentralization Theorem. Fiscal Federalism: An 

Economic Approach. Economic Efficiency Issues in Multilevel Government. 

Assignment Issues in Multilevel Government. Theory of Intergovernmental 

Transfers 

References: 

1. Feldstein, Martin (2001): The Transformation of Public Economics Research: 1970-

2000. NBER website. 

2. Laffont, Jean-Jacques (1989): Fundamentals of Public Economics, Boston, MIT. 

3. Rosen, Harvey S. and Ted Gayer (2007): Public Finance, (8/e), McGraw-Hill Irwin. 

Chap 4. 

4. Due, John F. and Ann F. Friedlander (PB Indian edition 1997): Government Finance: 

Economics of the Public Sector, AITBS Publishers & Distributors (Regd), Delhi. Chap 3, 

pp.25-62. 

5. Myles, Gareth (1999): Public Economics, Cambridge. Chaps 1 and 2. 

6. Basu, Kaushik (1991): ―Markets, Power and Social Norms‖ in Economic Graffitti: 

Essays for Everyone, Bombay, Oxford. 

7. Wittman, Donald (1989): ―Why Democracies Produce Efficient Results‖ in Journal of 

Political Economy, 97 (6). 

8. Brown, C. V. and P. M. Jackson (1982): Public Sector Economics, Martin Robertson, 

Oxford. Chap 2. [4/e, Blackwell, 1996] 

9. Rosen, Harvey S. and Ted Gayer (2007): Public Finance, (8/e), McGraw-Hill Irwin. 

Chap 5. 

10. Due, John F. and Ann F. Friedlander (PB Indian edition 1997): Government Finance: 

Economics of the Public Sector, AITBS Publishers & Distributors (Regd.), Delhi. Chap 4, 

pp.63-84. 

11. Coase, R. H. (1960): ―The Problem of social Costs‖, Journal of Law and Economics, vol. 

3, October, pp. 1-44 

12. Stigliz J. E (2000) Economics of the Public Sector, Third Edition. W.W Norton and 

Company, New Delhi 

13. Hyman D.N (2010): Public Finance, A Contemporary Application of Theory to Policy, 

10
th
 Edition. South Western, Cengage learning. USA 

14. Aronson, J. Richard (1985): Public Finance, McGraw-Hill Book Company. Chap 10 
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15. Arrow, K. (1963): Social Choice and Individual Values (2/e):New Haven: Yale 

16. Brown, C. V. and P. M. Jackson (1982): Public Sector Economics, Martin Robertson, 

Oxford. Chap 4. [4/e, Blackwell, 1996] 

17. Cullis, John and Philip Jones (1998, 2/e): Public Finance and Public Choice, Oxford 

University Press. Chaps 1, 4, 11 and 16. 

18. Laffont, Jean-Jacques (1989): Fundamentals of Public Economics, Boston, MIT. Chap 4. 

19. Mueller, D. C. (1979): Public Choice, Cambridge University Press, Cambridge. 

20. Ordeshook, Peter (1986): Game Theory and Political Theory, Cambridge. Chap2, section 

1. 

21. Rawls, John (2001): Justice as Fairness: A Restatement, Harvard, Cambridge. 

22. Saari, Donald (19988): ―Connecting and Resolving Sen‘s and Arrow‘s Theorems‖. Social 

Choice and Welfare, 15, 239-261. 

23. Sen, Amartya (1979): ―Personal Utilities and Public Judgments: Or What‘s Wrong with 

Welfare Economics?‖ Economic Journal, 89 (Sept), pp.537-558. 

24. Sen, Amartya (1999): ―On the Possibility of Social Choice‖, American Economic 

Review, Vol. 89 (3), 349-378. 

25. Shepsle, Kenneth and Mark Boncheck (1997): Analyzing Politics: rationality, Behavoiur 

and Institutions, Norton, New York. Chap 4. 

26. Stiglitz (1986): Economics of Public Sector, Norton, New York. 

27. Jha, Raghabendra (1987): Modern Public Economics, Routledge, London. 

28.  Musgrave, Richard A. and Peggy B. Musgrave (1989): Public Finance in Theory and 

Practice, McGraw-Hill Book Company. 

29. Brown, C. V. and P. M. Jackson (1982): Public Sector Economics, Martin Robertson, 

Oxford. Chap 4. [4/e, Blackwell, 1996] 

30. Tanzi, Vito and Ludger Schuknecht (2000): Public Spending in the 20th Century: A 

Global Perspective, Cambridge University Press. Chap I, pp.3-22. 

31. Aronson, J. Richard (1985): Public Finance, McGraw-Hill BookCompany,Chap 6 

32. Oates,Wallace(1972):Fiscal Federalism,Harcourt Brace and Johanowich, New York. 

33. Musgrave, R. A. (1977): Essays in Fiscal Federalism, Greenwood West Port. 

34. Srivastava, D. K. (ed.) (2000): Fiscal Federalism in India, Har-Anand Publications Ltd., 

New Delhi. 

35. Chelliah, Raja J. et al (1981): Trends and Issues in India’s Federal Finance, National 

Institute of Public Finance and Policy, New Delhi. 
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Course No: 106          Indian Economic Problems & Policy                  4 Credits 

Module-1       Issues in the Indian Economy:  

National Income-Trends, Poverty and Inequality, Problem of Unemployment, 

Parallel Economy in India, Human Resource Development & Social Infrastructure 

(Education and Health), Role of NGOs in Development. 

 

Module-2      Selected Problems of the Indian Economy 

Growth of Monopolies and Concentration of Economic Power, Multinationals in 

India, Problem of Sickness in Industries in India, Problems of Small Scale and 

Cottage Industries, Liberalisation, Privatisation and Globalisation of t he Indian 

Economy, Financial Sector Reforms, Indian Agriculture and the WTO 

Module-3      Economics of Agriculture  

Linkages between Agriculture and Industry, Traditional Agriculture and its 

Modernisation, Agricultural Development Models: Lewis, Schultz, and Mellor; 

Cobweb Model. Farm Size; Production and Productivity - Introduction, 

Relationship between Farm Size and Productivity, Green Revolution, Returns to 

Scale and the Inverse Relationship; Size of the Farm and Profitability. Emerging 

Issues and Challenges of Indian Agriculture in World Trade Organisation WTO 

Sustainable Agricultural development scenario of India 

 

References: 

 
1. Ahluwalia, I.J. and I.M.D. Little (Eds.): India‘s Economic Reforms and Development 

(Essays in honour of Manmohan Singh). 

2. Bardhan, P.K.: The Political Economy of Development in India. 

3. Bawa, R.S. and P.S. Raikhy (Ed.): Structural Changes in Indian Economy. 

4. Brahmananda, P.R. and V.R. Panchmukhi (Eds.): Development Experience in the Indian 

Economy: Inter-State Perspectives.  

5. Chakravarty, S.: Development Planning: The Indian Experience, 

6. Chelliah, Raja J. and R. Sudarshan: Income, Poverty and Beyond: Human Development 

in India. 
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7. Dantwala, M.L.: Dilemmas of Growth: The Indian Experience, Sage Publications, New 

Delhi. 

8. Datt, R. (Ed.): Second Generation Economic Reforms in India. 

9. Government of India, Planning Commission: Ninth Five Year Plan, 1997-2002, Vols. I & 

II. 

10. Government of India, Economic Survey, (Annual), Ministry of Finance, New Delhi.  

11. Gupta, S.P.: Post-Reform India: Emerging Trends, Allied Publishers, New Delhi. 

12. Jain, A.K.: Economic Planning in India. 

13. Jalan, B.: The Indian Economy - Problems and Prospects. 

14. Jalan, B.: India‘s Economic Policy - Preparing for the Twenty First Century. 

15. Joshi, V. and I.M.D. Little:  India: Macro Economics and Political Economy. 

16. Kumar, A.: The Black Money in India. 

17. Mookherjee, D. (Ed.): Indian Industry: Policies and Performance. 

18. Nayyar, D. (Ed.): Trade and Industrialization. 

19. Parikh, K.S.: India Development Report -1999-2000. 

20. Reserve Bank of India, Report on Currency and Finance, (Annual).  

21. Sandesara, J.C.: Industrial Policy and Planning, 1947-1991; Tendencies, Interpretations 

and Issues.     

22. Sen, R.K. and B. Chatterjee: Indian Economy: Agenda for 21
st
 Century (Essays in honour 

of Prof. P.R. Brahmananda). 

23. Sen, S.: Trade and Dependence: Essays on the Indian Economy. 

24. Subramanian, S. (Ed.): Measurement of Inequality and Poverty. 

25. Srinivasan, T.N. (Ed.): Eight Lectures on India‘s Economic Reforms. 

26. World Bank: India: Reducing Poverty, Accelerating Economic Development. 

27. Bhaduri, A.: The Economic Structure of Backward Agriculture. 

28. Bilgrami, S.A.R.: An Introduction to Agricultural Economics, Government of India, 

Economic Survey (Annual).  

29. Gulati, A. and T. Kelly: Trade Liberalisation and Indian Agriculture. 

30. Rao, C.H. Hanumantha: Agricultural Growth, Rural Poverty and Environmental 

Degradation in India. 

31. Rudra, A.: Indian Agricultural Economics: Myths and Reality. 
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Course No: 107 (IDC 1)            General Economics                                8 Credits 

 

Module 1:      Introduction  

Central problems of an economy and their solution in different economic systems. 

Price mechanism. Production possibility curve. Consumers‘ and Producers‘ 

surpluses. The elementary theory of demand and supply. The elasticities of 

demand and supply.  Applications of the demand-supply apparatus in price 

control, rationing, and taxation. 

                                 

Module 2:      Theory of Consumer’s Behavior: 

Concepts of cardinal utility, Derivation of demand curve, Limitations of cardinal 

utility analysis. Ordinal Utility Theory: Consumer‘s Preferences. Indifference 

Curves. Budget Line. Consumer‘s Equilibrium.  Income and Substitution Effects. 

Price consumption curve and the derivation of demand curve for a commodity. 

 

Module 3:      Theory of Producer’s Behavior: 

The concept of production function. Isoquants. Producer‘s equilibrium with a 

single variable input and with two variable inputs. Returns to a factor and returns 

to scale. Different concepts of cost and revenue. Short-run and long-run cost 

analysis.  

                                                                                                  

Module 4:      Market Structure:  

Characteristics of perfect competition. Short-run and long-run equilibrium of the 

firm and the industry. Short-run and long-run supply curve of the firm and the 

industry. Monopoly and its features. Equilibrium under monopoly. Discriminating 

monopoly. Characteristics of Monopolistic Competition and Oligopoly.  

                                 

Module 5:      National Income: 

Concepts of national income and related aggregates. Different methods of 

measuring national income. Difficulties in measurement. Consumption function. 

Investment and saving. Aggregate demand and aggregate supply. Multiplier 



15 

 

analysis with AD curve and price level changes. Aggregate supply in short run 

and long run. Fiscal policy- Impact of changes in govt. expenditure and taxes.    

                                                                       

Module 6:      Money, Banking and Inflation: 

Functions of money. Fisher‘s version and Cambridge version of quantity theory of 

money. Keynesian liquidity preference. Functions of Central Banks and 

Commercial Banks. Credit creation.. Demand-pull and cost-push inflation. Anti-

inflationary monetary and fiscal policies.       

                                                           

Module 7:       Environment and Public Goods: 

Resources of the environment - Renewable and exhaustible - Residuals and 

pollutants - Types of pollutants and sources of pollution - point and non-point-

source - Environment as an economic good; Environmental quality as public 

goods- Externalities: Negative and positive externalities-Environmental damages 

as negative Externalities - Relation between public goods and externalities.     

                                                         

Module 8:      Agriculture in the Indian Economy: 

Problems and solutions regarding low productivity. Land reforms. Technological 

changes and their impact on the economy. Agricultural credit. Agricultural labour. 

Agricultural marketing.      

                                                                                  

Module 9:      Indian Planning Strategies:  

Overall objectives of the Five Year Plans. Achievements and failures. Economic 

reforms since 1991. Globalisation and its impact on India.    

 

References: 

1. Krugman, P.R. & M. Obstfeld (1994): International Economics: Theory and Policy. 

Glenview, Foresman. 

2. Salvatore, D. (1997): International Economics, Prentice Hall, Upper Saddle River, N.J. 

New York. 

3. Koutsoyiannis, A (1990): Modern Microeconomics, Macmillan, London 

4. Gould, J.P. and Lazer: Microeconomic Theory, Richard D. Irwin, Homewood. 
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5. Pyndick, R.S., and D.S. Rubinfeld (1998): Microeconomics, Prentice Hall of India, New 

Delhi. 

6. Salvatore: Microeconomics, Oxford University Press. 

7. Lipsey and Chrystal: Economics, Oxford University Press. 

8. Mankiw: Macroeconomics, Worth Publishers. 

9. Soumyen Sikdar: Principles of Macroeconomics, Oxford University Press. 

10. Sweezy, Paul M. (2002); Essays on Keynesian Economics and Crisis of Capitalism, 

Cornerstone Publications, India. 

11. Bhaduri, Sunil. (1999): Macro Economics; New Central book Agency. 

12. Patnaik, Prabhat (1997): Macro Economics, Oxford University Press. 

13. Field, Barry C. (1997): Environmental Economics: An Introduction (2nd Ed.), McGraw 

Hill Co. Inc. New York. 

14. Kolstad, C.D. (2000): Environmental Economics, Oxford University Press, New York.. 

15. Bhattacharya, Rabindra N (2001): Environmental Economics: An Indian Perspective, 

OUP, New Delhi. 

16. Hussen Ahmed M: Principles of Environmental Economics: Economics, Ecology and 

Public Policy, Routledge. 

17. Singh, Katar and Anil Shishodia (2007): Environmental Economics, Sage Publications. 

18. Dasgupta, Partha. (2007): A Short Introduction to Economics, Oxford University Press 

19. Ostrom, Elinor. (1990): Governing The Commons, Cambridge University Press 

20. Mulier, M.G. (1988): Readings in Macro Economics, Surjeet publications 

21. Rudra, Ashok (1982): Indian Agricultural Economics: Myths and Realities, Allied 

Publishers. 

22. Dutta, R. and K. P. M. Sundharam (latest edition): Indian Economy, S. Chand & Co. Ltd, 

New Delhi.  

23. Misra, S. K. and V. K. Puri (latest edition): Indian Economy, Himalaya Publishing 

House, Mumbai. 

24. Bhalla, G.S, (2007): Indian Agriculture since Independence, National Book Trust, India. 

25. Joshi, Vijay and I.M.D Little (1999): India-Macro Economics arid political Economy 

1964-1991, Oxford University Press, New Delhi. 

26. Bhaumik, S.K. (2008): Reforming Indian Agriculture – Towards Employment Generation  

and Poverty Reduction, Sage Publications. 

27. Ghatak, S. (1986): Introduction to Development Economics, Routledge, London. 

28. Kindeberger, C.P. (1997): Economic Development, McGraw Hill, New York. 
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29. Todaro, M.P. and S.C. smith (2003): Economic Development, Pearson Education 

(Singapore) Pvt. Ltd, Indian Branch, Patparganj, Delhi. 

30. Roy, Debraj (1999): Development Economics, OUP New Delhi. 

31. Bhagwati, J.(ed.) (1981): International Trade: Selected Readings, Cambridge University 

Press, Mass.. 

32. Musgrave, Richard A. And Peggy B Mugrave (1989): Public Finance in Theory and 

practice, McGraw-Hill Book Company, Singapore. 

33. Due, John F. and Ann F. Friedlander (1997): Government Finance: Economics of the 

Public Sector AITBS Publishers and Distributors, Delhi. 

34. Hougton, E.W.(ed) (1998): Public Finance, Finance, Penguin, Baltimore. 

35. Dalton, Hugh (1954): Principles of Public Finance, 4th edition, Routledge and Kegan 

Paul, London. 

36. Ganguly, Subrata (1975),   Public Finance, Nababharat Publisher, Calcutta. 

37. Chowdhury R.K. (1993), Public Finance and Fiscal Policy, Kalyani Publishers, Ludhina. 

 

SEMESTER - II 

 

Course No: 201                Microeconomic Analysis-II                      4 Credits 

 

Module-1:  Economics of Market Structure: 

Collusive oligopoly models, Noncollusive Oligopoly models - Cournot, 

Bertrand,Chamberline, Stackelberg- Average cost pricing theory of Hall and 

Hitch. 

Module-2:  Theory of Games and Economic Behaviors: 

Representation of games -zero sum game –non zero sum game -Nash equilibrium 

(in pure and mixed strategies) - Prisoner‗s dilemma, repeated games. 

 

Module-3:  General Equilibrium Analysis: 

General versus partial equilibrium, Model with production: one consumer, one 

producer; Walrasian and Edgeworthian foundations of perfect competition; 

Walrasian Equilibria - Existence and Uniqueness, Stability, Efficiency Properties 
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of Walrasian Equilibria.  Non-Walrasian Equilibria- Non-Tatonnement Processes; 

Rationing Equilibria, Effective Demand, Micro foundations of Macroeconomics. 

 

Module-4:  Welfare Economics: 

Pareto Efficient Resource Allocation. Welfare Functions and Pareto Criterion; 

Pareto Efficiency and Competitive Markets, Social Welfare Functions of Bergson 

and Samuelson -theory of second best-Arrow‗s impossibility theorem- Equity-

Efficiency Trade off. 

 

References: 

1. Aumann (1974): ―Subjectivity and Correlation in Randomized Strategies‖,  

Journal of Mathematical Economics (1): 67-96. 

2. Gauld, J.P. and Edward P. L. (1996), Microeconomic Theory, Richard. Irwin,  

Homewood. 

3. Gravelle, H and R. Rees (2004) Microeconomics, (3rd Edition), Pearson  

Education. 

4. Green, H. and V. Walsh (1975): Classical and Neo-classical Theories of General 

Equilibrium, OUP, London. 

5. Hicks, J. (1939): Value and Capital, Clarendon Press, Oxford. 

6. Jeffrey, M. Perloff (1999): Microeconomics, Addison-Wesley. 

7. Jehle, G. and J. Reny (2000), Advanced Microeconomic Theory, Pearson Education.  

8. K.J. Arrow and F. H. Hahn (1971), General Competitive Analysis, Holden-Day. 

9. Kreps, D (1992), A course in Microeconomic theory, Prentice Hall of India. 

10. Kreps, D. (1984): Signaling Games and Stable Equilibrium, Mimeo. 

11. Mansfield, E. (1997): Microeconomics (9th Edition), W.W. Norton and Company, New 

York. 

12. Mas-Colell, M.D. Whinston,  J.R. Green: Microeconomic Theory, Oxford University 

Press, New Delhi. 

13. Mukherji , A (2002), Introduction to General Equilibrium Analysis: Walrasian and Non-

Walrasian 

14. Nash, J.F. (1951): ―Non-Cooperative Games‖, Annals of Mathematics 54: 289-95. 

15. Osborne, Martin J. (2004): An Introduction to Game Theory, OUP, New York. 
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16. R.S Pindyck, R.S, D.L.Rubinfeld & P.L.Mehta (2000): Microeconomics, 3rd edition; 

Prentice-Hall India. 

17. Rosenthal, R. (1981): ―Games of Perfect Information, Predatory Pricing and the Chain-

Store Paradox‖, Journal of Economic Theory 25: 92-100. 

18. Salvatore, Dominick (2002): Microeconomic Theory and Applications, Oxford University 

Press. 

19. Schelling, T. (1960): The Strategy of Conflict, Cambridge Mass: Harvard University 

Press. 

20. Sen, Anindya (1999): Microeconomics: Theory and Applications, OUP, Delhi. 

21. Starr, R. M (1997), General Equilibrium Theory: An Introduction, Cambridge University 

Press. 

22. Tirole Jean (1996): The Theory of Industrial Organisation, Prentice Hall of India Pvt. 

Ltd. 

23. Varian, H. (2000), Microeconomic Analysis, W.W. Norton, New York. 

24. Wilson, A. James (1977): ―A Test of the Tragedy of the Commons‖, in Garrett Hardin 

and John Baden, eds., Managing the Commons, San Francisco, W.H. Freeman. 

 

 

Course No: 202                      Macroeconomic Analysis-II                      4 Credits 

 

Module 1: The role of expectations in macroeconomics-Keynes‘ treatment of expectations -

Adaptive Expectations Hypothesis-The Rational Expectations concept and its 

implications-the New Classical policy conclusions-the Keynesian counter 

critique-Auction market vs. Contractual Views of the labour market. 

 

Module 2:  New Classical Directions -Real Business Cycle models-central features -a simple 

real business cycle model-effects of technology shocks-fiscal and monetary policy 

impacts-questions about Real Business Cycle models. 

 

Module 3:  New Keynesian directions-the macroeconomics of wage and price rigidity Real 

wage rigidity-the efficiency wage model-wage determination in the efficiency 

wage model-employment and unemployment in the efficiency wage model-
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sources of price stickiness-sticky price(menu cost) models-monetary and  fiscal 

policy-insider-outsider models and hysteresis. 

References: 
1. Begg, D.K.H: The Rational Expectations Revolution in Macroeconomics Theories and 

Evidence. 

2. Froyen, R.T. (1993): Macroeconomics-Theories And Policies. 

3. Mankiw, N.G (2002): Macroeconomics. 

4. Plosser, C. (1989): Understanding Real Business Cycles In Journal Of Economic 

Perspectives (Summer). 

5. Gordan, R.T. (1990): ‗What Is New Keynesian Economics?‘ in JEL, Sept. 

6. Froyen, R.T. (1993): Macroeconomics-Theories and Policies. 

7. Mankiw, N.G (2002): Macroeconomics.  

8. Dornbusch,R , Fischer  ,   Startz: Macroeconomics 

 

Course No: 203            Mathematical Methods in Economics -II          4 Credits 

  

Module-1.        Non-Linear programming: 

Kuhn –Tucker condition, Graphical solution, Economic Interpretation of Kuhn-  

tucker condition, Kuhn-Tucker Suffency Theorem; Application 

 

Module-2.       Transportation: 

                        Basic concepts of transportation tableau, Linear programming formulation of 

transportation problem; initial basic feasible solution- the North-West corner rule, 

Lowest cost entry method, Vogel‘s approximation method, optimum solution- 

stepping stone method, modified distribution method; exceptional cases of 

transporation problem,-maximization problem, prohibited route, unbalanced 

problem, degeneracy in transporation problem 

  Module-3.  Game Theory:  

Zero-sum game and LP Formation of game, Dominance Rule, Mixed Strategy 

Non-zero sum games: some simple examples, Co-operative and Non-cooperative 

https://www.amazon.in/Rudiger-Dornbusch/e/B001IOF8RW/ref=dp_byline_cont_book_1
https://www.amazon.in/Stanley-Fischer/e/B001IO9L52/ref=dp_byline_cont_book_2
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Richard+Startz&search-alias=stripbooks
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games, Static and Dynamic games, Nash Equilibrium. Prisoners Dilemma, 

Duality in game theory. 

 

References:   
1. Beavis and Dobbs (1990): Optimization and Stability Theory for Economic    

Analysis, Cambridge University Press. 

2. Dixit, A.K (1990): Optimization in Economic Theory, Oxford University Press. 

3. Fuenta Angel de la (2000): Mathematical Methods and Models for Economists, 

Cambridge University Press. 

4. Chiang and Wainwright (2005): Fundamental Methods of Mathematical Economics, 

Mcgraw-hill. 

5. Chiang, A.C (1992): Dynamic Optimization, McGraw-Hill. 

6. Simon, C.P. and L. Blume (1994): Mathematics for Economists, Norton 

7. Silberberg, E. (1990): The Structure of Economics: A Mathematical Analysis, Mcgraw-

Hill. 

8. Hadley, R.(1960): Linear Algebra, Addison-Wesley. 

9. Sundaram, R.K. (1996): A First Course in Optimization Theory, Cambridge University 

Press. 

10. Hoy, et al. (2001): Mathematics for Economics, Prentice-Hall. 

11. Osborne, M.J. (2004): An Introduction to Game Theory, Oxford University Press. 

12. Aliprantis, C.D. and S.K.Chakrabarti (1999): Games and Decision Making, Oxford 

University Press. 

 

 

Course No: 204                     Introductory Econometrics                       4 Credits 

 

Module-1.  Simple and Multiple Regression Model: 

Assumptions about Disturbances (u), Methods of Least Squares Estimation, 

Gauss-Markov Theorem, The Matrix Approach - Var-Covariance Matrix of u, 

Properties of Least Square Estimators, Testing for the Significance of Individual 

Regression Coefficients Violation of assumptions of disturbance term (U). 

Maximum likelihood method. 
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Module-2.  Errors in Variables: 

Errors in Equation and Errors in variables, Consequences of the Properties of 

Least Square Estimators, Errors of Measurement in the Explanatory Variables and 

Consequences of the Properties of Least Square Estimators, Alternative Methods 

of Estimation. 

Module-3.  Problem of Heteroscedasticity: 

The problem stated, illustrations of the problem, Plausibility of the Assumption, 

Consequences of Heteroscedasticity, Detection of Heteroscedasticity, Iterative 

Methods of Estimation. 

Model-4.         Problem of Autocorrelation       

Autocorrelation, The Assumption of Serial Independence, Sources of   

Autocorrelation, Plausibility of The Assumption, The First-Order Autoregressive 

Scheme, Consequences of Auto-correlation, Detection of Auto-correlation, 

Alternative Methods of Estimation. 

Module-5.  Multicollinearity  

Introduction, The Assumption of Non-multicollinear Regressors, Plausibility of 

the Assumption, Consequences of Multicollinearity, Tests for the presence of 

Multicollinearity. 

Module-6.  Autoregressive and Distributional Lag Models 

Autoregressive linear model, Distributed lag model, The Koyck Approach to 

Distributive Lag Models, Rationalization of the Koyck Model-The Adaptive 

Expectation Model, The Stock Adjustment or Partial Adjustment Model, 

Combination of Adaptive Expectations and Partial Adjustment Models, 

Estimation of Autoregressive Model, Almon scheme. 

References: 

1. Goon, Gupta, Dasgupta (2008) Fundamental of Statistics .Vol. I.  World  

      Press Private Ltd.  Kolkata  
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2. Gujarati, D.N. (2003): Basic Econometrics (4/e), McGraw-Hill International    Edition, 

New York. 

3. Wooldridge, Jeffrey, M. (2006): Introductory Econometrics: A Modern Approach (3/e), 

Thomson South-Western. 

4. Johnston,J (1992): Econometric Methods(4/e), McGraw Hill. 

5. Maddala, G.S. (1989): Econometrics, McGraw Hill, New York. 

6. Koutsoyannis, A. (1990): Theory of Econometrics, London, Macmillan. 

7. Wannacot, R.J. & T.H Wonnacott(1970): Econometrics, Wiley.  

8. Klein, L.R. (1953): A Text Book of Econometrics, Row Peterson 

9. Goldberger, A.S. (1984): Econometric Theory, Wiley. 

10. Pindyck, R.S. & Rubinfield D.S. (1997): Econometric Methods and Econometric 

Forecasts (4/e), Irwin-McGraw Hill. 

11. Wannacot, R.J. & T.H Wonnacott (1970): Econometrics, Wiley.  

 

 

Course No: 205                          Public Economics-II                              4 Credits 

 

Module-1.       Fiscal Policy and Public Debt Management:  

Fiscal Policy and its link with Monetary Operations. Fiscal policy for 

Stabilization. Compensatory fiscal policy. Fiscal vs monetary policy. Alternative 

fiscal policy for full employment and balanced budget multiplier, Fiscal policy for 

Economic Development. Limits of Fiscal Policy. Management of Public Debt, 

Ricardian Equivalence. Public debt sustainability in India..Debt obligation of 

Central and State Government.  Burden of public debt .Public Debt: Problems and 

Issue.  

  

Module-2.       Mechanics of Budget & India’s Budgetary Policy:  

Budget terms and budget concepts, importance, objective and modern 

classification of budget, types of budget, different concepts of budget deficit & 

their implications in Indian context. Budgetary trend and policy in India. Analysis 

of the latest Central Government Budget in India. Importance of revenue & 
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capital Budget – Trends of Central & State Government Budget in India.  Deficit 

Financing and its effects on Indian Economy. 

 

Module-3.        Indian Tax Structure: 

 Tax system reform and Tax policy in India.  Tax evasion and Black money  

in India. Taxes of Central and State Government. Indian tax structure, Revenue of 

the Union, States  and local bodies, Major taxes in India, Direct and indirect taxes, 

taxation on agriculture, expenditure tax – Reforms in direct and indirect taxes, 

taxes on services, non-tax revenue of centre, state and local bodies;. Structure and 

design of Goods and Services Tax (GST), Value Added Tax (VAT) in India. 

Government Subsidies in India. 

      

Module -4.      Public Expenditure in India: 

Trends and Issues. Public expenditure and deficit financing in India, 

Composition of   the Govt. Expenditure. Causes of the rise of Public Expenditure. 

Sources of Revenue and Expenditure of Union and State Government.  

Accountability & efficiency of Public Expenditure in India. Public Expenditure 

on Social sector in India. 

 

Module-5.        Fiscal Federalism in India: 

 India‘s Fiscal Policy.  Finance Commission of India and Federal fiscal transfer to 

Indian States.  Fiscal Responsibility and Budget Management Act (FRBMA) 

2003. Role of Finance Commission in maintaining the Fiscal Federalism in India. 

Problems of imbalance in state resources‘ and state indebtness. Centre State 

financial relation. 

 

Module-6.        Sources of Indian Public Fiancé data: 

 State and central budget documents. Finance India audited by CAG. Reserve 

Bank of India. Report of the Ministry of Finance, Govt. of India RBI State 

Finance: A Study of State Budget. Indian Public Finance Statistics, Ministry of 

Finance, Govt. of India.          
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References: 

1. Jyotsna Jalan, Sugata Marjit, and Sattwik Santra (2016) India PubliFinance and Policy     

Report    2016. Fiscal Issues and Macro Economy 

2. Cullis, John and Philip Jones (1998, 2nd edition): Public Finance and Public Choice, 

Oxford University Press. 

3. Peacock, A. and G. K. Shaw (1976): The Economic Theory of Fiscal Policy, George 

Allen and Unwin, London. 

4. Jain, I. (1988): Resource Mobilization and Fiscal Policy in India, Deep & Deep 

Publications, New Delhi. 

5. Mundle, S. (1999): Public Finance Policy: Issues for India, Oxford University Press, 

Delhi. 

6. Government of India (various years): Economic Survey, Ministry of Finance, New Delhi. 

7. Mundle, S. (1999): Public Finance Policy: Issues for India, Oxford University Press, 

Delhi. 

8. Amaresh Bagchi, (2005) Readings in Public Finance, Oxford University  Press USA 

9. Rao  G  and Rakshit M  (2011) edited : Public Economics : Theory  and  Policy : Essays 

in   Honour of Amaresh Bagchi . Sage Publication Pvt. Ltd . India 

10. Gupta J.R (2011): Public Economics in India: Theory and Practice. Atlantic; 2nd    

Revised &      Enlarged Ed. Edition. 

11. Thakur A K  & Salam A edited ( 2007) : Indian Public Finance and the Twelfth Finance  

commission . Deep and Deep Publications, Papers presented at the 88th annual 

conference of Indian Economic Association. 

12. Agrawal  Pratibha ( 2012) Fiscal Federalism in India: Impact of Union Transfers on 

State Finances . New Century Publications. New Delhi 

13. Brown, C. V. and P. M. Jackson (1982): Public Sector Economics, Martin Robertson, 

Oxford. Chap 4. [4/e, Blackwell, 1996] 

14. Tanzi, Vito and Ludger Schuknecht (2000): Public Spending in the 20th Century: A 

Global Perspective, Cambridge University Press. Chap I, pp.3-22. 

15. Anthony Barnes Atkinson and Joseph E. Stiglitz, (1980) Lectures in Public Economics, 

McGraw Hill, New York. 

16. Aronson, J. Richard (1985): Public Finance, McGraw-Hill Book Company, Chap 6 

17. Oates, Wallace (1972): Fiscal Federalism, Harcourt Brace and Johanowich, New York. 

18. Musgrave, R. A. (1977): Essays in Fiscal Federalism, Greenwood West Port. 

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Janak+Raj+Gupta&search-alias=stripbooks
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19. Srivastava, D. K. (ed.) (2000): Fiscal Federalism in India, Har-Anand Publications Ltd., 

New Delhi. 

20. Chelliah, Raja J. et al (1981): Trends and Issues in India’s Federal Finance, National 

Institute of Public Finance and Policy, New Delhi. 

21. Singh Nivikar and Gobindo Rao ( 2006) : The Political Economy of Federalism in India. 

Oxford University Press. 

22. Rao, M. Govinda & Tapas K. Sen (2006): Fiscal Federalism in India: Theory and 

Practice . Macmillan. New Delhi: 

23. Cullis, John and Philip Jones (1998, 2nd edition): Public Finance and Public Choice, 

Oxford University Press. 

24. Mundle, S. (1999): Public Finance Policy: Issues for India, Oxford University Press, 

Delhi. 

25. Government of India (various years): Economic Survey, Ministry of Finance, New Delhi. 

Mundle, S. (1999): Public Finance Policy: Issues for India, Oxford University Press, 

Delhi. 

 

Course No: 206                   Research Methods in Economics                 4 Credits 

 

Module 1.  Introduction to Research Methodology in Economics: 

Meaning and Objective of Social Research, Criteria of Good Social Research, 

Social Science research: Scope of Research in Economics, Problems in Economic 

Research, Pure and Applied Research, Conceptual and Empirical Research, 

Qualitative and Quantitative Research, Descriptive and Analytical Research, 

Exploratory Research, Experimental Research, Evaluative Research,  Case Study. 

  

Module 2:  Defining Research Problems, Design of Research and Sampling:   

 Identification of a research Problems, Techniques involves in defining problems, 

Formulating   and clarifying research question Features of a Good Research 

design, Types of research design, and Limitation. Design for Descriptive, 

Exploratory and Experimental Research, Census and Sample: Meaning and 

importance, Steps in Sampling Design, Features of Good Sampling. Various types 
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of sampling techniques. Sample Size and the power of research. Calculating 

sample size. Sample Size in inferential Statistics.   

 

Module 3:  Measurement & Scaling Techniques  

Measurement in Research, Measurement Scales, Sources of error in measurement. 

Test of Sound measurement, Techniques of developing measurement tools. 

Scaling: Meaning of Scaling, Scaling classification bases, Important Scaling 

techniques, Scale construction techniques. 

 

Module 4:  An Introduction to Using Statistics in Research 

Methods of data collection, data processing, organizing data: Descriptive 

Statistics, Measures of variability, skewness and relationships, Normal 

Distribution and measures of uncertainty, selects a level of significance, 

Estimation of population parameter and Testing of statistical hypothesis. Selection 

of right statistical test and data interpretation: Chi-Square test (non parametric), t 

test , Z test  (Parametric). Analysis of Variance Covariance techniques. 

 

Module .5     Multivariate techniques and data analysis  

Multivariable techniques: Characteristics & classification, important multivariate 

techniques, multiple regressions, multiple discriminant analyses, Multivariate 

analysis of variances. Canonical correlation analysis, Factor Analysis. 

 

Module. 6    Qualitative Research Method and data analysis 

Qualitative Research and Techniques, Theories and Method in Qualitative data 

analysis, Formatting and Processing. Stages in Qualitative analysis, Ensuring 

Rigour. Practicalities. Analysis of qualitative data using statistical software. 

   

Module. 7     Computer Applications in Research 

            Use of Excel & SPSS for analyzing Primary and secondary dataset    
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References:  

1. Good William and Hatt Paul (1987), Methods in Social Research, Mc Graw Hill, London 

2. Lal Das (2000), Practice of Social Research, Rawat Publication,  

3. Jaipur  Ghosh B.N. (1982) Scientific Methods & Social Research, Sterling Publishers Pvt. 

Ltd., New Delhi Wilkinson and Bhandarkar (2002), Methodology and Techniques of 

Social Research,  

4. Baily K.D. (1982), Methods of Social Research, Free press Publications, New York. 

5. Bajpai S.R. 1969. Social Survey and Research, Kitab Ghar Publication, New Delhi Gupta, 

6. Gupta S. C. (1981), Fundamentals of Statistics, Himalaya Publishing House, Bombay.  

 

Course No: 207(IDC-2)                  Basis Statistics                                  4 Credits 

 

Module-1: Introduction: 

  Statistical data - Classification and presentation - Statistical population - 

Collection of data –Variable and attribute - Different columns of a standard 

frequency distribution - Discrete and continuous variables - Choice of class 

intervals - Diagrammatic representation of frequency distribution - 

Cumulative frequency distribution - Ogive. 

 

Module-2:  Measures of Central Tendency: 

  Arithmetic mean, median and mode (for both grouped and ungrouped data) - 

Comparison of mean, Median and mode - geometric mean and harmonic mean 

(for both grouped and ungrouped data) - Complete mean (average from 

combined data). 

 

Module-3:  Measurers of Dispersion: 

  Definition of dispersion - Distinction between absolute and relative measures - 

Some absolute measures like range, quartile deviation, mean deviation and 

standard deviations - Properties of different measures - Mean and S.D. of a 

combined set-Relative measures like coefficient of variation etc. - Lorenz 

curve: Representation of distribution of income - Measures of inequality - Gini 
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Coefficient and Lorenz curve, Central and non-central moments; Skewness and 

Kurtosis. 

 

Module-4: Bivariate Distribution: 

 Scatter Diagram; Covariance; Simple Correlation Coefficient; Properties of  

Correlation Coefficient; Calculations of Correlation  Coefficient; Concept of 

Regression; Properties of Linear regression; Relationship between Correlation 

Coefficient and Regression Coefficient ; Rank Correlation- Spearman‘s Rank 

Correlation Coefficient. 

 

Module-5: Index Numbers: 

   Problems in the construction of index numbers - Purpose of construction of 

index number - Choice of the base period, Choice of the commodities, choice 

of weights/ interpretation of the index .errors, index numbers - Tests for index 

number - Chain index - Chain based versus fixed based indices - Cost of living 

index - Laspeyres‘ and Paasche‘s formulae - Marshall and Edgeworth formulae 

- Fisher‘s ideal index - Uses of index numbers (official index number) 

 

Module-6: Sampling: 

  Method of complete enumeration or census method and partial enumeration or 

sampling - Sampling techniques- Randam sampling - Sampling distribution of 

an estimator (distribution of X from a normal distribution) - Fundamental ideas 

of statistical inference. 

 

References: 

1. Goon, A, Gupta, M and Dasgupta,B (1986): Fundamentals of Statistics, Vols. I & 

II, The World Press Private Limited, Calcutta.  

2. Hoel,P.G., Port,S.C. and Stone,C.J (1972): Introduction to Statistical Theory, 

Houghton Mifflin Co., Boston (also Universal Books,Delhi)  

3. Spiegel,M and Lindstrom,D(2010): Statistics,2nd edition, Schaum Series, 

McGraw Hill(India).  

4. Das, N.G.(2009): Statistical Methods (Part  I & II), McGraw Hill (India).  
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5. Nagar, A.L, and R.K.Das (1977): Basic Statistics, OUP, Delhi. 

6. Yule, G.U. and Kendall, M.G. (eds.) (1958): Introduction to the Theory of 

Statistics, Charles Griffin & Co. Ltd. London. 

7. Murthy. M.N. (1967): Sampling Theory and Methods, Statistical Publishing 

Society, Calcutta. 

8. Hogg, R.V. and A.T. Craig (1970): Introduction to Mathematical Statistics (3rd 

edition), Macmillan Publishing Co. New York. 

9. Mathai & Rathie : Probability & Statistics, Macmillan India. 

 

SEMESTER-III 

 

Course No: 301                International Economics – I                      4 Credits 

 

Module-1. New Trade Theories; Economies of Scale and International Trade; 

International Trade under imperfect competition ; intra-industry trade; 

International Trade and Dynamic Technological Differences. 

Module-2. Foreign Exchange Market:  

Function of foreign exchange market, earning and spending of foreign 

exchange instruments of foreign payments, foreign exchange rates, exchange 

rate quotations and forward market quotation, Spot market and forward 

market, hedging in the foreign exchange market, determination of exchange 

rate. Factors affecting the exchange rate, Efficiency of the foreign exchange 

market. 

Module-3: Exchange Rates: 

Nominal and Real Exchange Rates; Determinants of Real Exchange Rates; 

Policies influencing the Real Exchange Rate; Eurodollar Market. 

Module-4. Exchange Rate in the Long-run: 

Purchasing Power Parity Theory; Absolute and Relative Purchasing Power 

Parity Theories; Limitations of the theory, Dornbusch Model of Exchange 

Rate Overshooting. 
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Module-5. Theories of Foreign Investment: 

Uncovered Interest Parity Theory; Covered Interest Parity Theory; Forward 

Rates and Spot Rates; Covered Interest Parity Arbitrage; Covered Interest 

Arbitrage margin. Arbitrage in the foreign exchange market, speculation in the 

foreign exchange. Volatility of Exchange Rate. 

References: 

1. Appleyard,D.R and Alfred J. Field Jr. (1998): International Economics, Irwin-

McGraw Hill. 

2. Kindleberger, C.P (1973):  International Economics. R. D Irwin, Homewood. 

3. Salvatore, D (1997): International Economics, Prentice Hall, Upper Saddle River, 

N.J., New York. 

4. Krugman, P.R. and Obstfeld, M. (1994), International Economics: Theory and 

Policy, Glenview, Foresman. 

5. Soderston, B.O. (1991),‖International Economics,‖ Macmillan Press Ltd, London. 

 

 

Course: 302           Economics of Growth & Developments –I          4 Credits 

 

Module-1:  Basic Concepts: 

Theory of Economic Growth, Growth Models of Harrod and Domar with 

technical progress. Growth and Income Distribution- Kaldor‘s Model. 

Module-2: The Solow Model: 

 The Transition Dynamics- Level Effects and Growth Effects - The Convergence 

Debate. 

Module-3: Basic Principles and Concepts of Development: 

Meaning and evolution of the concept of development –Human Development 

Index and other Indices of Development and Quality of Life; Theories of 

Economic Development; Alternative approaches to standard of living – notions of 

commodities, capabilities, functioning and entitlements; Development and 

Freedom. 
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Module-4: Development and the Environment: 

The basic issues of sustainable economic development – Externalities and other 

Market Failures – Theoretical and Empirical Relationships between Economic 

Growth and Environmental Quality. 

 

References: 

1. Aghion, Philippe, and Peter Howitt (1998): Endogenous Growth Theory, Cambridge 

Mass.: MIT press. 

2. Bardhan, Pranab and Christopher Udry (1999): Development Microeconomics, Oxford 

University Press. 

3. Barro, R. J and Xavier Sala-I- Martin(1995): Economic Growth, McGraw-Hill, New 

York. 

4. Burmeister and Dobell (1970): Mathematical Theories of Economic Growth, Collier-

Macmillan, New York. 

5. Dasgupta, Partha (1993): An Inquiry into Well Being and Destitution, Clarendon Press. 

6. Dasgupta, Partha (2002): Human Well-Being and Natural Environment, Oxford 

University Press. 

7. Fukuda-Parr, S. and A. K. Shiva Kumar (eds.) (2003): Readings in Human Development, 

Oxford University Press. 

8. Jones, C.I, (2002): Introduction to Economic Growth, W.W. Norton & Company. 

9. Jones, H.G (1976): An Introduction to Modern Theories of Economic Growth,McGraw-

Hill. 

10. Lucas, Robert, E., Jr (2002): Lectures on Economic Growth, Oxford University Press. 

11.  Mankiw, N. Gregory, David Romer, and David N. Weil (1992): ―A  contribution to the 

Empirics of Economic Growth,‖ Quarterly Journal of Economics. 

12. Ray, Debraj (1998): Development Economics, Oxford University Press. 

13.  Sen, A. K. (1985): Commodities and Capabilities, Oxford University Press. 

14. Sen, A. K. (1999): Development as Freedom, Oxford University Press. 

15. Sen, A. K. (2002): Rationality and Freedom, Oxford University Press. 

16. Sen, A. K. and Jean Dreze (1989): Hunger and Public Action, Oxford University Press. 

17.  Sen, A. K. and Jean Dreze (eds) (1990): The Political Economy of Hunger, Vols. I, II, & 

III, Clarendon Press. 

18. Solow, Robert M. (2000): Growth Theory: An Exposition, Oxford University Press. 
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19. Stiglitz, J. E. and H. Uzawa (ed.)(1969): Readings in Modern Theory of Economic 

Growth, MIT Press 

20. Todaro, Michael P. and Stephen C. Smith: Economic Development, Pearson Education.  

 

 

Course No: 303                     Agricultural Economics – I                        4 Credits 

 

Module-1. Structure and Characteristics of Agriculture in LDCs: 

Main attributes of traditional agriculture-Access to non-labour resources-The 

farming environment-Sources of risk and uncertainty in traditional agriculture. 

 

Module-2.  Institutional Constraints in Less Developed Agriculture and Remedial 

Measures: 

Land market imperfections-Land reform and agrarian reform-Tenancy reform-Co-

operative farming-Credit market imperfections-Rural money markets-Rural 

interest rate determination-Financial policies for agricultural development-

Imperfections in the structure of agricultural marketing-Marketing efficiency-

Marketing policies-Market functions-Regulated markets. 

 

Module-3.  Interlocking of Agrarian Markets: 

Product-credit inter-linkage - Differential interest rates- Labour-credit inter-

linkage -Lender‘s risk hypothesis- Employer‘s risk hypothesis- Consumption 

efficiency hypothesis and inter-linkage -Collateral pricing. 

Module -4. Contributions, Statistics and Growth: 

Role of Agriculture in Economic Development; Farm Size and Productivity 

Debate; Green Revolution; Agricultural Statistics in India: Coverage, Sources and 

Reliability. 

 

Module-5.       Agricultural Transformation and Rural Development: 

The Imperative of Agricultural Progress and Rural Development; the Economics 

of Agricultural Development: Transition from Peasant Subsistence to Specialized 
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Commercial Farming; Toward a Strategy of Agricultural and Rural Development: 

Some Main Requirements 

 

Module-6. Agricultural Marketing: 

Concepts – Market Functions and Costs – Structure- Marketing Efficiency; 

Regulated market; Co-operative Marketing; Warehousing and Commodity 

Boards; Future Markets. 

 

Module-7. Behaviour of Agricultural Prices: 

Agricultural Prices – Intra and Inter-seasonal and Inter-year Price Behaviour; 

Characteristics of Agricultural and Industrial Pricing; Agricultural Price Indices; 

Agricultural Price Policy – Its Role and Functions. 

References: 
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6. Patnaik, U.: Tenancy and Accumulation in K.Basu, ed., Agrarian Questions 

7. Rakshit, M.K.: The Labour Surplus Economy 

8. Soni, R. N. (1998, 3rd edition): Leading Issues in Agricultural Economics, Shoban Lal 

Nagin Chand & Co, Jalandhar 
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Course No: 304           Advanced International Economics-I                 4 Credits 

 

Module 1. Extensions and Tests of Classical Model of Trade.  

The Classical Model in Money Terms. The Dornbusch-Fischer-Samuelson Model. 

Transportation Cost: Comparative Static Analysis in the Dornbusch-Fischer-

Samuelson Model. Evaluation of the Classical Model. Empirical Evidence of the 

Ricardian Model. 

 

Module 2. Empirical Tests of the Factor Endowments Approach and Its aftermath 

Testing the H-O Model; Attempted Reconciliation of Leontief‘s Findings. 

Alternative Theories of Comparative Advantage : Human Skills Theory, Product 

Life Cycle Theory , Imitation Lag Hypothesis, Linder Theory, Krugman Model, 

Imperfect Competition Model, Inter and Intra-Industry Trade, More Recent Tests 

of Factor Endowments Approach, Factor Endowments Approach and Income 

Inequality. 

  

Module 3. Instruments and Impact of Trade Policies: 

Tariff Analysis, Costs and Benefits of a Tariff, Other Instruments of Trade Policy, 

Effects of Trade Policy, Case for and Against Free Trade. Arguments for 

Protection, Trade Restrictions in a Partial Equilibrium Setting: The Small Country 

Case. Tariffs and Quotas: Impact in the Presence of Monopoly. 

 

Module 4. Economic Integration: 

                     Customs Union: Trade Creating and Trade Diverting Effects. 

Theory of Second Best and Other Static Welfare. Effects of Customs Union. 

History of Attempts at Economic Integration: EU, NAFTA, ASEAN, SAARC. 

Attempts at Economic Integration among Developing Countries. 

 

Module 5. Trade Policy in Developing Countries. 

                   Import-Substituting Industrialiasition. 

                    Problems of the Dual Economy. 
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                    Export-Oriented Industrialisation: The South-East Asian Miracle. 

 

Module 6. Trade and Growth. 

                    The Importance of Trade to Development. 

                    Trade Effects of Economic Growth. 

                     Sources of Growth and the Production Possibility Frontier. 

                    Growth, Trade and Welfare :Small and Large Country Cases. 

                   Growth and the Terms of Trade: A Developing Country Perspective.   

 

References: 

1. G.Haberler(1936):The Theory of International Trade.W.Hodge and Co.London. 
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3. J.N.Bhagwati and T.N.Srinivasan(1983): Lectures on International Trade, MIT Press. 

Cambridge Mass. 

4. D.R.Appleyard and Alfred J Field Jr.(1998): International Economics, Irwin McGraw 

Hill. 

5. D.R. Appleyard and Alfred J. Field Jr. (1998): International Economics. Irwin McGraw 

Hill. 

6. B.Balasa et. al. (1971): The Structure of Protection in Developing Countries, Johns 

Hopkins.  University Press. 

7. J.N.Bhagwati (1964) : ―The Pure Theory of International Trade‖, Economic Journal, 

March: pp1-  84 

8. J.N.Bhagwati and T.N.Srinivasan (1983): Lectures on International Trade. MIT 

Press.Cambridge,Mass       

9. M.Chacoliades (1990): International Trade: Theory and Policy .McGraw 

Hill.Kogakusha, Japan. 

10. H.Chenery (1961): ―Comparative Advantage and Development Policy‖, American 

Economic. Review, pp-18-51 

11. A. Dixit and V. Norman (1980): Theory of International Trade. Cambridge, Cambridge 

University Press. 
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12. R. Dornbusch, S. Fischer and P. Samuelson (1977): ―Comparative Advantage, Trade and 

Payments in a Ricardian Model with a Continuum of Growth‖, American Economic 

Journal, December, pp 823-830          

13. G. Haberler (1936): The Theory of International Trade. W. Hodge and Co. London. 

14. A. Helpman and Paul Krugman (1985): Increasing Returns, Imperfect Competition and   

International Trade. Boston, MIT Press. 

15. P. Krugman and M. Obstfeld (1997): International Economics. Addison-Wesley. 

16. H. Helpman and P. Krugman (1989): Trade Policy and Market Structure. MIT. Press, 

Mass, Cambridge 

17. R.G.Lipsey(1961):The Theory of Customs Union:A General Survey.Economic 

Journal.September,PP-498-513. 

18. H.G.Mannur(1998).International Economics.Vikas Publishing House.New Delhi. 

19. B.Balasa(1961):The Theory of Economic Integration.Vols I and II Irwin.Homewood. 

20. World Bank (1985): The East Asian Miracle: Economic Growth and Public Policy 

Oxford University Press, Oxford. 

21. B. Balasa (1985): ―Export Policy Choices and Economic Growth in Developing 

Countries after the 1973 Oil Shock‖, Journal of Development Economics, May-June pp-

23-25. 

22. M. Chacoliades (1990): International Trade: Theory and Policy. McGraw Hill. Kogakosa 

Japan. 

23. D.R. Appleyard and Alfred J. Field Jr. (1998). Irwin. McGraw Hill. 

 

Course: 305        Econometrics with Computer Applications – I       4 Credits 

 

Module  1. Simultaneous Equation Model: 

The nature of simultaneous Equation Models, Structural Forms, Reduced Form, 

Final Forms. The Simultaneous Equation Bias, Inconsistency of OLS Estimation. 

 

Module 2.      The Identification Problem: 

Under Identification, Just Identification and Over Identification, Rules of 

Identification: The order Condition and Rank conditions, Identification in Non-

Linear Models but Linear in parameters; Multicollinearity and Identification. 
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Module 3.      Estimation: The System approach: 

Estimation of a Just Identified Equation; The Method of Indirect Least Squares 

(ILS): Estimation of an Over-Identification Equation, The Method of Two-Stage 

Least Squares (2SLS), The Method of Three Stage Least Square (3SLS); Method 

of Limited Information Maximum Likelihood (LIML). 

 

Module 4.  Regression with Qualitative Independent Variables: 

Dummy Variable Technique: Testing Structural Stability of Regression Model 

Comparing to Regressions, Interaction Effects, Seasonal Analysis, Piecewise 

Linear Regression, Use of Dummy Variables, Regression with Dummy Variables, 

LPM, Probit and Logit Models. Censored and Truncated Regression models. 

 

Module 5.       Panel Data Analysis: 

Pooled vs Panel Data; Fixed Effects Model; Random Effects Model; First-

Difference Model. 

 

Module 6.       Applications of Demand and Production Analysis: 

Use of Cross Section Data in Demand Analysis; Cobweb Models of Demand and 

Supply. Production Function Estimation-Studies in the Cobb-Douglas and CES 

Production Functions. 

References: 
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3. Anderson, T.W. (1971): The Statistical Analysis of Time Series, New York, Wiley. 

4. Bartleli, M.S. (1966): Stochastic Processes, (2/e), Cambridge University Press. 

5. Box, G.E.P. and Jenkins, G.M. (1976): Time Series Analysis, Forecasting and 

Control, San Francisco: Holden Day. 

6. Bridge, J.L. (1971): Applied Econometrics, North-Holland Publishing Co., 

Amsterdam. 
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7. Brown, R.G. (1973): Smoothing, Forecasting and Prediction, Englewood Cliffs, N.J. 

Printice Hall. 

8. Chattfield, C. and A.J. Collius (1980): Introduction to Multivariate Analysis, 

Chapman and Hall, London. 

9. Christ, C.F. (1976): Econometric Models and Methods, New York: Willey. 

10. Cox, D.R. and Miller, H.D. (1968): The Theory of Stochastic Processes, London: 

Chapman and Hall. 

11. Desai, M. (1979): Applied Econometrics, Tata McGraw Hill Publishing Company 

Ltd., New Delhi. 

12. Fisher F.M. (1966): The Identification Problem, McGraw Hill. 

13. Fuller, W.A. (1986): Introduction to Statistical Time Series, New York, Wiley. 

14. Goldberger, A.S. (1984): Econometric Theory, Wiley. 

15. Granger, C.W and Newbold, D.P. (1987): Forecasting Economic Time Series, (3/e) 

New York, Academic Press. 

16. Greene, William H. (2003): Econometric Analysis (5/e), Pearson Education, Inc., 

New Jersey. 

17. Grenander, U. and Resenblatt, M. (1957): Statistical Analysis of Stationary Time 

Series, New York, Wiley. 

18. Gujarati, D.N. (2003): Basic Econometrics (4/e), McGraw-Hill International Edition, 

New York. 

19. Hamonda, O.F. arid J.C. R. Roby (1997): Time Series Model, Causality and 

Exogeneity, Chettenham, UK. 

20. Holt, Rinehart and Winston Chatfield C (1992), The Analysis of Time Series: An 

Introduction (4/e), London. 

21. Horowitz, Joel and N.E. Savin. (2001): ―Binary Response Models: Logits, Probits 

and Semiparametrics.‖ Journal of Economic Perspectives 15(4): 43-56. 

22. Hosterts, Pindek and Rubinfield, D.L. (1997): Econometric Models and Economic 

Prospects (4/e) Unwin McGraw Hill New York. 

23. Johnston, J & J. Dinardo (1997): Econometric Methods (4/e), McGraw-Hill 

International Editions, New York. 

24. Jorgenson, D. (1966): ‗Rational Distributed Lag Functions‘ Econometrica, Vol. 34. 

25. Klein, L. R. (1969): An Introduction to Econometrics, Prentice Hall, New Delhi. 

26. Koopman, T.C. ‗Identification Problems in Economic Model Construction‘, 

Econometrica, Vol 17. 
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27. Koutsoyannis, A. (1990): Theory of Econometrics, London, Macmillan. 

28. Lung, G and Box, GE P (1979) ‗The Likelihood Function of Stationary 

Autoregressive Moving Average Models‘, Biometrica, 66, 265-70. 

29. Maddala, GS (1989): Econometrics, New York, McGraw Hill 

30. Montgomery, D.C. and Johnson, L.A. (1977): Forecasting and Time Service 

Analysis, New York, McGraw Hill. 

31. Pindyck, R.S. and Rubinfeld, D.L. (1997): Econometric Models and Economic 

Forecasts, (4/e) Irwin-McGraw Hill, New York. 

32. Ramanathan, Ramu (2002): Introductory Econometrics with Application (5/e), Fort 

Worth: Dryden Press. 

33. Stubata, R. (1976): ‗Selection of the Order of an Auto-Regressive Model by Akaike‘s 

Information Criterion‘, Biometrica, 63, 1178-126. 

34. Wannacott, R.J. and Wannacott , T.H. (1970): Econometrics, Wiley. 

35. Wooldridge, Jeffrey, M. (2002): Econometric Analysis of Cross Section and Panel 

Data, Cambridge, MA: MIT Press. 

36. Wooldridge, Jeffrey, M. (2006): Introductory Econometrics: A Modern Approach 

(3/e), Thomson South-Western. 

 

Course No: 306   Demography and Human Population Studies – I      4 Credits 

 

Module 1.        The Meaning and Scope of Demography 

Meaning of Demography -Natural Populations and Population Ecology, Scope of 

Demographic Studies-Magnitude of Population- Structure and Distribution of 

Population Dynamics -Location and Spatial Configuration of Population. 

 

Module 2. Theories of Population  

Pre-Malthusian Theories of Population, Malthusian Theory, 

Post-Malthusian Theories – Theories of Classical School of Political Economy. 

Socialist‘s views on population, Marxian theories-Demographic Transition 

Theory  Optimum Population theory, Stable Population Theory, Biological 

Concept of Terminal‘ Populations -Economic Theories of fertility: Easterlin, 

Leibenstein, Caldwell, Becker- Social Theories of fertility: Freedman Davis- 
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Blake Model,  Theories of Migration: Ravenstein Stonffer, Ziffe, Lee‘s theory and 

its modification, Michal Todaro, Theories of Urbanisation,  Population & 

Economic Development , Population  & Environment.  

 

Module 3. Population Policies and Programmes in India 

Evolution of Population Policy in India- The Shift in Policy from Population 

Control to Family Welfare and Women Empowerment. Family Planning 

Strategies and their Outcomes, Unmet need in Family Planning, Reproductive 

Health: Maternal and Child health and nutrition policies: Population and 

Strategies for Human Development of different Social Groups, The New 

Population Policy: Tasks before the National Population Commission. National 

Health Policy  

  Module 4 The Sources of Demographic Data 

Census Enumerations -Vital Statistics -Census and Sample Registration System 

(SRS) in India -Features of Indian Census Reports and SRS Bulletins - Other 

Survey Data- NSSO/NCAER Household Survey DLHS, IHDS. Rural Health 

Statistics (MoHFW), HMIS (MoHFW) , UN World Population Prospect, , Human 

Mortality database,  World development indicators 
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8. Choubey, P.K.  Population Policy in India, Kanishka Publications, New Delhi. 

9. CMIE: Basic Statistics Relating to the Indian Economy, (Various issues) Mumbai. 

10. Coale, A.J. and E.M. Hoover (1958): Population Growth and Economic Development in 

Low Income Countries: A Case Study of India’s Prospects, Princeton University Press, 

Princeton. 

11. Coale, A.J. (1972): The Growth and Structure of Human Populations, Princeton 

University Press, NJ. 

12. Davis, Kingsley (1951): Population of India and Pakistan, Princeton University Press, 

NJ. 

13. Jhabwala, R. and R.K.Subramanya (eds.) (2000): The Unorganized Sector: Work Security 

and Social Protection, Sage, New Delhi. 

14. Keyfitz, N. (1985): Applied Mathematical Demography, Wiley, New York. 

15. Krishnaji, M., R.M.Sudarshan and A. Shariff (1999): Gender Population and 

Development, Oxford University Press, New Delhi. 

16. Lowry, J.H.: World Population and Food Supply, Edward Arnold, London. 

17. Ramkumar, T. (1986): Technical Demography, Wiley Eastern, Delhi. 

18. Shariff, A. India Human Development Report, NCAER-OUP Delhi. 

19. Shryock, H.S. and J.S.Siegel (1975): The Methods and Materials of Demography, Vols. I 

& II. Academic Press, New York 

20. Spiegelnian, M. (1980): Introduction to Demography, Harvard University Press, 

Cambridge, Mass. 

21. Srinivasan, L and A Shanff, (1998): India towards Population and Demographic Goals 

Oxford University Press, New Delhi. 

22. Srinivasan, K. (1998): Basic Demographic Techniques and Applications, Sage, New 

Delhi 

23. Thiriwall, A.P. (2000): Growth and Development, Macmillan, London: 

24. Thompson, W.S. and D.T. Lewis (1965): Population Problems Tata-McGraw Hill, New 

Delhi. 

25. UNDP, Human Development Report (various years), OUP, Delhi. 
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Course No: 307       Economics of Gender and Development-I              4 Credits 

 

Module 1. Social Security and Social Protection for Women 

Social Security of Women; Entitlements, Ensuring Economic Independence and 

Risk Coverage, Access to Credit and Insurance Markets; Role of Voluntary  

Organizations, Self-help Groups in Providing   Social Security; Labour Market 

Biases and Gender Discrimination; Effectiveness of Collective Bargaining. 

  

Module 2.     Gender Politics and Empowerment 

Review of Legislation for Women‘s Entitlements, Protection of Property Rights, 

Social Security -  Schemes for Safety Net for Women; Need for Female Labour 

Unions; Affirmative Action for Women and Improvement in their Economic and 

Social Status.  

 

Module 3. Gender Planning, Development Policies and Governance 

Gender and Development Indices; Mainstreaming Gender into Development  

Policies; Gender-planning Techniques; Gender Sensitive Governance; Paradigm 

Shifts from Women‘s Well being to Women‘s Empowerment; Democratic 

Decentralization (Panchayats) and Women‘s Empowerment in India. 
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Tavistock, London. 

11. Government of  India  (1974): Towards  Equality – Report  of the Committee on the 

Status  of Women in India, Department of Social Welfare, Ministry of Education and 

Social Welfare, New Delhi. 

12. Gulati, S.C. (1998): Fertility in India : An Econometric Analysis of a Metropolis, Sage 

Publications, New Delhi. 

13. Gupta, J.A. (2000): New Reproductive Technologies, Women’s Health and Autonomy, 

Indo Dutch Studies on Development Alternatives, Sage Publications, New Delhi. 

14. ILO (1978): Women’s Participation in the Economic Activity of Asian Countries, ILO, 

Geneva. 

15.  Jain, D. and N. Banerjee (1985): Tyranny of the Household, Vikas Publishing House, 

New Delhi. 

16. Kabeer, N. (1994): Reversed Realities: Gender Hierarchies in Development thought, Kali 

for Women, New Delhi. 

17. Kabeer, N. (1994): ―Reversed Realities: Gender Hierarchies in Development Thought‖, 

Kabeer, N. and R. Subrahmanyam (eds.) (1999), Institutions, Relations and Outcomes: A 

Framework and Case Studies for Gender-aware Planning, Kali for women, New Delhi. 

18. Kalpagam, U. (1994): Labour and Gender: Survival in Urban India, Sage Publications, 

New Delhi. 

19. King M. and M.A. Hill (eds.) (1993): Womens’ Education in Developing Countries: 

Barriers, Benefits and Politics, John Hopkins, Baltimore. 

20. Kuhn, A. and A.N. Wolpe (eds.) (1978): Feminism and Materialism, Routledge and 

Kegan Paul, London. 

21. MHRD, GOI (1987): Shram Shakti: Report of the National Commission on Self-

Employed Women and Women Workers in the Informal sector, Ministry of Human 

Resource Development, New Delhi.  
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22. Mies, M. (1986/1998): Patriarchy and Accumulation on a World Scale: Women in the 

International Division of Labour, Zed books, London. 

23. Mishra S. (2000): Voluntary Action in Health and Population: The Dynamics of Social 

Transition, Sage Publications, New Delhi. 

24. Mitra, A. (1979): Implications of Declining Sex Ratio in India’s Population, Allied, New 

Delhi. 

 

SEMESTER-IV 

 

Course No: 401                    International Economics-II                         4 Credits 

 

Module 1. Trade as an engine of growth; Thesis of Secular Deterioration of Terms of 

Trade (Prebisch-Singer Thesis) its empirical relevance and policy implication 

for LDCs. 

Module 2. Economic Growth and the International Trade; Growth in Labor and Capital 

Accumulation over time; the Rybczynski  Theorem; Different types of 

technical progress and the shape of the National Production Frontier; Impact 

of Growth  on  both small and large country; Immiserizing Growth; Trade 

under Imperfectly Competitive Market. 

Module 3. Adjustments in Balance of Payments: 

                         Measures to correct disequilibrium in the balance of payments, adjustments in 

the balance of payments under fixed and flexible exchange rates, cases for and 

against fixed exchange rate and flexible exchange rate, fixed versus flexible 

exchange rate, elasticity approach and absorption approach 

Module 4. Monetary and Portfolio Balanced Approach to the balance of payments: 

The Monetary Approach to Balance of Payments (MABP), The Monetary 

Approach to Exchange Rate(MAER), The Portfolio Balance Approach to 

Exchange Rate (PBAER), monetary and fiscal policies under fixed exchange 

rate system: Mundell-Fleming Model, Mundell-Fleming Model in terms of 
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IS,LM and External balance. Stabilization by monetary and Fiscal policies 

under fixed exchange rate system. 

 

Module 5. Optimum Currency Areas: 

Economic Integration and The Benefits of a Fixed Exchange Rate Area; 

Economic Integration and the Cost of a Fixed Exchange Rate Area; The 

rationale behind the decision to join a Currency Area; European Economic 

and Monetary Union. 

References: 

1. Bhagwati, J. (Ed) (1981), ―International Trade‖, Selected Readings, Cambridge       

UniversityPress, Massachusetts. 

2. Salvatore, D. (1997), ―International Economics‖, Prentice Hall, N.J. New York. 

3. Soderston, B.O. (1991),‖International Economics,‖ Macmillan Press Ltd, London. 

4. Appleyard,D.R and Alfred J. Field Jr. (1998): International Economics, Irwin-McGraw 

Hill. 

5. Kindleberger, C.P (1973):  International Economics. R. D Irwin, Homewood. 

 

Course No: 402         Economics of Growth & Development-II           4 Credits 

 

Module-1. The neoclassical growth model, Extension of the Solow Model: i. Golden-rule of 

Accumulation. ii. Endogenous labour force in the Solow Model.iii. Variable 

savings ratio in the Solow Model. The Convergence Model. 

 

Module-2. The Simple Endogenous Growth Models: The AK Model, Lucas Model of 

Human Capital, The Arrow Model of Learning by doing, Romer Model of 

Endogenous Innovation. 

Module-3. Issues in Inclusive Growth and, Sustainable Growth and Environment. 

 

Module-4. Social Sector and Economic Development 

Education as an instrument for Economic Growth. Human Capital – Human 

Capital vs Physical Capital – Components of Human Capital .Health Dimensions 
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of Development: Determinants of Health – Poverty, Malnutrition and 

Environmental Issues, Economic Dimensions of Health Care: Demand and 

Supply of Health Care. Inequalities in Health – Class and Gender Perspective. 

Institutional Issues in Health Care Delivery. 

Module-5. Economics of informal sector:   

 Concept of informal sector, evidence from developing countries, Determinants of 

size of informal sector & its linkage structure with the rest of the economy 

theories and evidence Possible dynamic of the informal sector in the process of 

economic development some theories and evidence. 

Module-6.  Development Strategies:  

The Rationale for Development Planning – The Planning Process: Some Basic 

Models – the Crisis in Planning – Government Failure and the Resurgent 

Preference for Markets over Planning 

Development Political Economy: Theories of Policy Formulation and Reform. 

Choice of techniques as labour surplus economy. Trends in Governance Reform: 

Tackling the problem of corruption – decentralization - development 

participation. Stabilization, Adjustment, Reform and Privatization 

References: 

1. Barro, R. J and Xavier Sala-I- Martin (1995): Economic Growth, McGraw-Hill, New 

York. 
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6. Solow, Robert M. (2000): Growth Theory: An Exposition, Oxford University Press. 

7. Lucas, Robert, E., Jr (2002): Lectures on Economic Growth, Oxford University Press. 

8. Aghion, Philippe, and Peter Howitt (1998): Endogenous Growth Theory, Cambridge 

Mass.: MIT press. 

9. Stiglitz, J. E. and H. Uzawa (ed.)(1969): Readings in Modern Theory of Economic 
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10. Todaro, Michael P. and Stephen C. Smith: Economic Development, Pearson Education. 

11. Hart, Keith (1973): ―Informal Income Opportunities and Urban Employment in Ghana‖, 

Journal of Modern African Studies, Vol. 11, No.1. 

12. Mier, Gerald and James E. Rauch (2000): Leading Issues in Development Economics, 

Oxford University Press. Pp.313-15, 319-327. 

 

Course No: 403                    Agricultural Economics-II                         4 Credits 

 

Module 1. Elements of Peasant Economics 

The economic definition of peasants--Peasants and economic efficiency-Analysis 

of peasant risk behavior-The Chayanov farm household model-new home 

economics. 

 

Module 2. Agricultural Finance in India 

Sources of agricultural finance--Commercial banks and co-operative banks-Credit 

structure-Evaluation of agricultural credit policies-Role of NABARD-

Performance of agricultural credit programmes. 

  

Module 3.  Liberalization and Indian Agriculture 

Agricultural policies since 1991-Commercialisation of agriculture-Food security- 

Diversification of agricultural activities-Trade patterns in agricultural 

commodities-Agroprocessing-Agricultural subsidies-WTO and IPRs. 

 

Module 4. Terms of Trade, Foreign Trade and Planning 

                        Meaning, Concepts and Debates over Terms of Trade. International Trade in 

Commodities and Agriculture. Sectoral Terms of Trade and Economic Growth. 

 

Module 5. Demand and Supply of Agricultural Products 

Demand for Farm Products: Factors affecting demand for Food, Engel‘s Law and 

Engel Elasticities Supply of Agricultural Products – Supply of Agricultural 
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Products – Supply of Individual Crops and Aggregate Supply Marketed Surplus – 

Cobweb Market Model- Distributed Lag Model – Nerlove‘s PAAE Model   

Supply Response of Perennial Crops Agricultural Supply Response Studies in 

India. 

 

Module 6. State Interventions and Planning 

Crop Insurance Scheme; Food Policy; Taxation Proposal; Income Support 

Programmes; Plan allocation and Five-year Plans 

References: 

1. Soni, R. N. (3/e) (1998): Leading Issues in Agricultural Economics, Shoban Lal Nagin 

Chand & Co, Jalandhar. 

2. Ellis, F.: Peasant Economics—Farm Households and Agrarian Development 

3. Bhat, K.S.(ed): Indian Economy under Globalisation Process 

4. Singh, S.: Structural Adjustment Programme and Indian Agriculture—Towards an 

Assessment of  Implications in EPW, Vol.30, No.51,1995 

5. Gulati, A. and A. Sharma: Agriculture under GATT: What It Holds for India in EPW, 

Vol.29, No.29, 1994   

6. Ghatak, Subrata and Ken Ingersent 1984): Agriculture and Economic Development, 

Select Book Service Syndicate, New Delhi by arrangement with Harvester Press Ltd., 

London. 

7. Norton, George W. and Jeffrey Alwang (1993): Introduction to Economics of 

Agricultural Development, McGraw-Hill, Inc. 

8. Ghatak, Subrata and Ken Ingersent 1984): Agriculture and Economic Development, 

Select Book Service Syndicate, New Delhi by arrangement with Harvester Press Ltd., 

London. 

9. Norton, George W. and Jeffrey Alwang (1993): Introduction to Economics of 

Agricultural Development, McGraw-Hill, Inc. 

 

Course No: 404       Advanced International Economics-II                   4 Credits 

Module-1.   Foreign Exchange Market and Exchange Rate: 

Foreign Exchange; Equilibrium Foreign Exchange Rates Arbitrage; Exchange 

Rate and Balance of Payments; Spot and Forward Rates, Currency Swaps; Future 

and Options; Foreign Exchange Risk, Hedging and Speculations; Interest 
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Arbitrage and the Efficiency of Foreign Exchange Markets; Uncovered Interest 

Arbitrage; Covered Interest Arbitrage - Covered Interest Arbitrage Margin - 

Efficiency of Foreign Exchange markets; Equilibrium in the Foreign Exchange 

Market — Interest Parity: The basic Equilibrium condition; Forward Exchange 

Rate and Covered Interest Parity; Effects of Changes in Current Exchange Rate 

on Expected Returns; Effects of Changing Expectations on Current Exchange 

Rate. 

 

 Module-2. Price Levels and the Exchange Rate in the Long Run 

Purchasing Power Parity theory — Absolute PPP Theory; Relative PPP Theory; 

Exchange Rate Overshooting ; Concept of Overshooting Dornbusch Model of 

Exchange — Rate Overshooting ; Time path to a New Equilibrium-Exchange 

Rate; Beyond PPP : A General Model of Long-Run Exchange Rate ; The Real 

Exchange Rate; Demand Supply and the Long Run Real Exchange Rate -Nominal 

and Real exchange; Rate in Long Run Equilibrium.International interest Rate 

Differences and the Real Exchange Rate; Real Interest Parity. 

 

Module-3.  The Monetary and Portfolio Balance Approaches to External Balance 

The Monetary Approach to Balance of Payments; The demand for Money; The 

Supply of Money; Monetary Equilibrium and Balance of Payments. 

The Monetary Approach to Exchange Rate; The Monetary Approach under Fixed 

Exchange Rates; The Monetary Approach to Exchange Rate Determination. 

The Portfolio Balance Approach to Exchange Rate; Asset Market Model; 

Extended Asset Market Model; Portfolio Adjustment and Exchange Rate; The 

Mundel Fleming Approach; Caluo-Rodrignez – ‗Currency Substitution Model‘ 

 

Module-4.   Open Economy Macroeconomic Policy under Flexible Exchange Rates 

Effects of Fiscal Policy under Perfect Capital Mobility; Effects of Fiscal Policy 

under imperfect 

Capital Mobility; Effects of Monetary Policy under perfect Capital Mobility, 

Policy Coordination Under Flexible 
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Exchange Rates; Effects of Exogenous shocks in the IS/LM/BP ; Model with 

perfect Capital Mobility; Effects of Exogenous Shocks on Aggregate; Demand 

under Flexible Exchange Rate; Effects of Fiscal and Monetary 

Policies on Aggregate Demand under Flexible Exchange Rates.  

 

Module-5.  Optimum Currency Areas  

The Theory of Optimum currency Areas , 

Economic Integration and the benefits of a Fixed Exchange Rate Area: The GO 

Schedule; Economic Integration and the Costs of a Fixed Exchange Rate Area: 

The LL Schedule; The Decision to Join a Currency Area: Putting the GO and LL 

Schedules Together; The Idea of Optimum Currency Area. 

 

Module-6.  Developing Countries: Borrowing and Debt 

The Economics of Borrowing by Developing Countries; Alternative Forms of 

Capital Inflow; Government and Publicly Guaranteed Borrowers;. The 

Developing Country: Debt Crisis of 1 980s.Developing countries in the World 

wide Recession; The Beginning of the Crisis; Managing the Debt Crisis; Renewed 

Capital Inflows; Possible Solutions to the Debt Problem. 

 

Module -7.  International Monetary System: Suggestions for Reforms. 

A Return to Gold Standard; A World Central Bank ; The Target Zone proposal; 

Control on Capital Flows; Greater Stability and Coordination of macroeconomic 

Policies Across Countries. 

References: 

1.  Appleyard, D.R., and A.J.Field, Jr. (1997): International Economics (eds), Irwin 

McGraw Hill, New York, 1997. 

2. Belson, J. and R.C.Monston, eds. (1984): Exchange Rate Theory and Practice, University 

of Chicago Press, Chicago. 

3. Bilson, J.F.O. (1978): ―The Monetary Approach to Exchange Rate; Some Empirical 

Evidence‖, IMF Staff Papers. 
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4. Branson, W.H (1976): ―Portfolio Equilibrium and Monetary Policy with Foreign and 

Non-trade Assets‖, in E. Classen and P. Salin, eds. Recent Issues in International 

Monetary Economics, North Holland, Amsterdam. 

5. Caluo, U and C. Rodringuez (1977): ―A Model of Exchange Rate Determination under 

Currency substitution and Rational Expectation: Journal of Political Economy, 85. 

6. Dombusch, R. (1976): Expectations and Exchange, Rate Dynamics, JPE. 

7. Einzig, P (1967): The Dynamic Theory of Foreign Exchange, Macmillan, London, 1967. 

8. Fogoff, K: ―The Purchasing Power Parity Puzzle‖ Journal of Economic Literature, June 

1996. 

9. Frenkel J.A. (1993): ―Monetary and Portfolio Balance Models of the Determination of 

Exchange Rates in J.A.Frenkel, ed., On Exchange Rates, MIT Press, Cambridge, M,A. 

10. Frenkel, J. and H. Hohnson (1975): The Monetary Approach to the Balance of payments; 

Allen and Unwin, London. 

11. Krugman, P.R., and M. Obstfeld (1996): International Economics: Theory and Policy, ( 

Edn.), Addison-Wesley, New York. 

12. Lothian, JR. and M.P.Taylor (1996): ―Real Exchange Behaviour: The Recent Float from 

the Perspective of the Past Two Centuries‖.‘ 

13. MacDonald R. and M.P.Taylor (1993): ―The Monetary Approach to the Exchange Rate: 

Rational. Expectations, Long Run Equilibrium, and Forecasting‘ IMF Staff Papers. 

14. Meles, M.A. (1978): ―Currency Substitution, Flexible Exchange Rates and Monetary 

Independence‖, AER. 

15. Musa, M. (1984): ―The Theory of Exchange Rate Determination‖ n JFO Bilson and 

R.C.Marstons (eds.), Exchange Rate Theory and Practice, University of Chicago Press, 

Chicago. 

16. Obstfeld,M. and A.C.Stockman (1995): Exchange Rate Dynamics‖ in Wr. Jones and P.B. 

Kenneta, eds. Handbook of International Economics, Vol. III, Amsterdam North.Holland, 

pp. 1913-1971. 

17. Officer, Lawrence. (1982): Purchasing Power parity and Exchange Rates, Theory 

Evidence and Relevance, MI Press, Inc., Greenwich, CT. 

18. Salvatore, D. (1998): International Economics (6/e), Prentice Hall; Upper Saddle Rivei 

New Jersey. 

19. Taylor, M. (1995): ―The Economics of Exchange Rates‖, Journal of Economic Literature. 
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Course No: 405        Econometrics with Computer Applications-II      4 Credits 

 

Module -1. Linear Time Series Model and Estimation Procedure 

Autoregressive Models-AR(1) And AR(2) Models. 

Moving Average Models-MA(1) And MA(2) Models. 

Detection of AR And MA Structures, Integration 

                        ARIMA Processes and Properties. 

 

Module-2. Stochastic Process and Unit Roots; White-Noise Process. 

Stationary and Non-Stationary Processes. 

Correlogram-ACF and PACF of any Stochastic Sequence. 

   Testing For Random Walks (Unit Roots); Dickey-Fuller Tests. 

   Augmented Dickey-Fuller Tests. Phillips-Peron Test. 

Module-3. Cointegration 

Meaning-Engle-Granger Approach to Cointegration. 

Johansen Method of Cointegration. 

Cointegrating Vectors and Cointegration Rank. 

Cointegration Space-Wald Decomposition Theorem.  

Module-4. Estimating the Stability of The Long-Run Relationship Between Variables-Short-

Run. Dynamics of a Shock. The Vector Error Correction Model. 

 

Module-5. System Approach in Time Domain Estimation. 

Vector Autoregrresive Model-Conditions of Stability-Stability of  

the  Model. Impulse Response Function and Variance Decompostion 

Module-6.   Causal relation Among Variables. 

                       Granger Causality. Sim Causality. Nature and Direction of Causilty. 

 Modeling Economic Time Series: Trends and Volatility: ARCH process, 

GARCH  model, ARCH-M model 
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References: 

1. Walter Enders, (2010), Applied Econometrics Time Series‖, Wiley India Pvt. Ltd. 

2. Kerry Patterson, (2008), An Introduction to Applied Econometrics: A Time Series 

      Approach‖, Palgrave, MacMillan. 

3. Davidson, R. and J.MacKinnon (2004): Econometric theory and methods, Oxford, 

Oxford University Press. 

4. Wooldridge, J.M. (2002): Econometric analysis of cross-section and panel data, 

Cambridge, Mass. MIT Press. 

5. Christ, C.F. (1976): Econometric Models and Methods, New York W 

6. Cox, D.R. and Miller, H.D. (1968): The Theory of Stochastic Processes, London: 

Chapman and Hall. 

7. Desai, M. (1979): Applied Econometrics, Tata McGraw Hill Publishing Company Ltd., 

New Delhi. 

 

 

Course No: 406     Demography and Human Population Studies         4 Credits 

 

Module-1.       Demographic Studies in Economics 

Relationships of Population with Economic Development: Population-dependent 

measures of Economic Development; Economic Determinants of Population 

Changes: Population, Health, Nutrition and Productivity Nexus: Demographic 

Transition in India. 

Module -2. Methods and Techniques of Demographic analysis 

Demographic Rates and Ratios – Person years lived, Crude and Specific Rates, 

Standardization – Direct and Indirect Methods: Components of Rates.  The 

Choice of Radix, 

Population Growth: Measures of Population Composition, Distribution and 

Growth of Population. Population Growth, Proportionate and Instantaneous 

Measures — Exponential Growth Rates and Population — Doubling Time — 

Population Curve- Fitting: Demographic Measurement of Mortality, Morbidity, 

Fertility and Reproduction- Period and Cohort Measures — Lexis Diagram — 
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Life Table Techniques —Population Gender — Ratios, General FMR, and 

Grouped FMR: Age-specific FMR, Measures of Nuptiality. Population Estimation 

and Projections – Methods of Population estimation and Projection – 

Mathematical and Cohort Component methods,  

Module-3. Models of Population Structure and Model Life Tables 

The Age and Sex Structure of Populations in DCs and LDCS: Determinants of 

Age and Sex Structure: Occupational Structure of the Population: Economic 

Versus Census Classification of Work — Work Force Participation Rates and 

Their Interpretation, Aging of Populations: Individual Aging and Population 

Aging. Economic implication of population ageing, The Demographic 

Determinants of the Shape of the Population Pyramid: Stable, Stationary and 

Quasi-Stationary Populations- Fertility, Mortality and the Age Structure m Stable 

Populations. Intrinsic Rate of Growth-intrinsic Birth and Death Rates- Intrinsic 

Age Distribution: Momentum of Population Growth: Model Life Tables: UN 

Model Life Tables: Coale-Demoney Model Life Tables 

Module-4. Population Migration and Urbanization  

Migration and Urbanization:  Economic Theories of Rural-Urban Migration: 

‗Incentive‘ Theory of Migration: The Harris-Todaro Model and the Informal 

Sector: Behavioural Theory of Rural Urban Migration: Destitution Theory of 

Rural Urban Migration — The ‗Dependencia School‘. Case-Study of India and 

one of other Third World Country Concepts in Urban Demography: Slum & Non 

Slum Population: Classification of Towns: Town Categories — Municipal and 

Non-Municipal Towns: Urban Agglomerations. Theories of Urbanization: 

References: 

1. Patrick Heuveline, Michel Guillot (2000) Demography: Measuring and Modeling 

Population Processes. Rutledge .USA 

2. Agarwala, S.N. (1972): India’s Population Problem, Tata-McGraw Hill, Bombay  

3. Bogue, DJ. (1971): Principles of Demography, John Wiley, New York. 

4. Bongaarts, J. (1978): ―A Framework for Analyzing the Proximate Determinants of 

fertility‖, in Population and Development Review. 

http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Samuel+Preston
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Samuel+Preston
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Michel+Guillot
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5. Bose, Ashis (ed.) (1978): India’s Urbanization 1901-2001, (2/e), Tata-McGraw Hill, 

Delhi 

6. Bose, A (1996): India Basic Demographic Statistics, B R Publishing Corporation, New 

Delhi 

7. Boserup, E. (1970): Women’s Role in Economic Development, Earth Scan, London 

8. Choubey, P.K.  Population Policy in India, Kanishka Publications, New Delhi. 

9. CMIE: Basic Statistics Relating to the Indian Economy, (Various issues) Mumbai. 

10. Coale, A.J. and E.M. Hoover (1958): Population Growth and Economic Development in 

Low Income Countries: A Case Study of India’s Prospects, Princeton University Press, 

Princeton. 

11. Coale, A.J. (1972): The Growth and Structure of Human Populations, Princeton 

University Press, NJ. 

12. Davis, Kingsley (1951): Population of India and Pakistan, Princeton University Press, 

NJ. 

13. Jhabwala, R. and R.K.Subramanya (eds.) (2000): The Unorganized Sector: Work Security 

and Social Protection, Sage, New Delhi. 

14. Keyfitz, N. (1985): Applied Mathematical Demography, Wiley, New York. 

15. Krishnaji, M., R.M.Sudarshan and A. Shariff (1999): Gender Population and 

Development, Oxford University Press, New Delhi. 

16. Lowry, J.H.: World Population and Food Supply, Edward Arnold, London. 

17. Ramkumar, T. (1986): Technical Demography, Wiley Eastern, Delhi. 

18. Shariff, A. India Human Development Report, NCAER-OUP Delhi. 

19. Shryock, H.S. and J.S.Siegel (1975): The Methods and Materials of Demography, Vols. I 

& II. Academic Press, New York 

20. Spiegelnian, M. (1980): Introduction to Demography, Harvard University Press, 

Cambridge, Mass. 

21. Srinivasan, L and A Shanff, (1998): India towards Population and Demographic Goals 

Oxford University Press, New Delhi. 

22. Srinivasan, K. (1998): Basic Demographic Techniques and Applications, Sage, New 

Delhi 

23. Thiriwall, A.P. (2000): Growth and Development, Macmillan, London: 

24. Thompson, W.S. and D.T. Lewis (1965): Population Problems Tata-McGraw Hill, New 

Delhi. 

25. UNDP, Human Development Report (various years), OUP, Delhi 
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Course No: 407       Economics of Gender and Development -II           4 Credits 

 

Module-1       Households, Families and Work 

Unpaid Work: Conceptual and Measurement Issues 

 

Module-2       Gender and Poverty 

Feminization of Poverty, Time poverty 

 

Module-3        Strategies for Advancing Wellbeing and Overcoming Gender Disparities 

Engendering Development Policies and Conclusions; 

Conditional Cash Transfers; 

Control over Assets. 

 

References:  

 
1. Arora, Diksha. 2015. ―Gender difference in time-poverty in rural Mozambique." Review 

of Social Economy. 73(2). pp. 196-221 

2. Bardasi, Elena and Quentin Wodon. 2010. ―Working long hours and having no choice: 

Time-poverty in Guinea." Feminist Economics. 16(3). pp. 45-78. 

3. Beneria, Lourdes, Gunseli Berik, and Maria Floro. 2015. Gender, Development and 

Global ization: Economics as if all People Mattered. Second Edition. Ch.  5 & 6. 

4. Chant, Sylvia. 2008. ―The `Feminization of Poverty' and the `Feminization' of Anti-

poverty Programmes: Room for Revision?" Journal of Development Studies, 44(2). 

5. Deere, Carmen Diana, Abena Oduro, Hema Swaminathan and Cheryl Doss. 2013.  

6. Deere, Carmen Diana, Gina E. Alvarado, and Jennifer Twyman. 2012. ―Gender 

inequality in Asset Ownership in Latin America." Development and Change 43(2): 505-

530. 

7. Folbre, Nancy. 1986. ―Cleaning house: New perspectives on households and economic 

development." Journal of Development Economics. 22, pp. 5-40. 

8. Gammage, Sarah. 2010. ―Gender, time-poverty and Amartya Sen's capabilities approach: 

evidence from Guatemala.‖ In The International Handbook of Gender and Poverty by 

Sylvia Chant. Edward Elgar, Northampton. pp. 71-76 

9. Himmelweit, Susan. 1995. ―The discovery of ―unpaid work": the social consequences of 

the expansion of ―work"." Feminist Economics 1(2) pp. 1-19. 
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10. Latapi, Augustin Escobar and Mercedes Gonzales de la Rocha. 2009. ―Girls, mothers, 

and poverty reduction in Mexico: Evaluating Progresa - Oportunidades," in Shahra 

Razavi (ed), The Gendered Impacts of Liberalization: Towards ―Embedded Liberalism"? 

London and New York: Routledge: 267-289. 

11. Medeiros, Marcelo and Joana Costa. 2010. ―The feminisation of poverty: a widespread 

phenomenon?" In The International Handbook of Gender and Poverty by Sylvia Chant. 

Edward Elgar, Northampton. pp. 95-100 

12. Cagatay, Nilufer. 1998. ―Gender and poverty." UNDP Working Paper no. 5. (Section I 

and II.) 

13. Patel, Leila and Tessa Hochfeld. 2011. ―It Buys Food but Does it Change Gender 

Relations? Child Support Grants in Soweto, South Africa." Gender and Development 

19(2): 229-240. 

14. Property Rights and the Gender Distribution of Wealth in Ecuador, Ghana and India." 
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 TERMS & CONDITIONS OF PROGRAMME ‐ M. A. EDUCATION 

Name of the Course   M. A. Education 

Name of the Department Department of Education, Raiganj University  

Examination Type Semester & Credit 

Course Duration 02 years (04 Semesters) 

Total Credits 75 

Eligibility B.A. Education or Any Graduation with Education subject 

Subject Medium Bengali, English 

Duration 2 yrs. (Four Semesters System: spreading each of six months.) 

Total Marks  1600 (First Year ‐ Semester I =400 & Semester II =400, 

           Second Year ‐ Semester III =400 & Semester IV =400) 

Credit Points Total 75 credits for M.A. Programme. 4 Credits for per 

course. Credit is construed as corresponding to approximately 

30 to 40 learning hours. 

 

The performance of the learners shall be evaluated into two components. The learner's 

performance shall be assessed by Internal Assessment in the first component by 

conducting the Semester end Examinations in the second component. The allocation of 

marks for the Internal Assessment and Semester End Examinations are as shown below:  

 

Each course will have 

1. 75% of marks as semester Term end Examinations 

2. 25 % marks for internal assessment 

Each core unit will have an internal (continues) assessment of 25 % of marks and a teacher may 

select a minimum of two of the following procedures: 

� Written Test  

� Term Paper  

� Mid Term Test  

� Journal / Lecture / Library Notes  

� Seminar Presentation  

� Short Quizzes  

� Assignments  

� Extension Work 

 

 

 



    Raiganj University CBCS Syllabus for M.A. Course 
2017 

 

Raiganj University | Department of Education 
 

2 

 

BASIC STRUCTURE  

� There shall be 16 Papers (14 theoretical and 2 practical) to cover the whole Syllabus and 

each Semester shall contain four Papers. Each Paper carries 100 marks.  

� The Students shall be evaluated by all the teachers regularly by conducting Class Tests (as 

Internal Assessment), the marks of which shall be a part of their examination system. The 

Class Tests shall be held on the topic (s) of the theoretical papers. Each of the Semesters I, II 

III & IV shall carry 25 marks for evaluation by the teachers during the Course.  

� EDN – 143 & EDN – 144 of 100 + 100 marks shall require a Submission of Dissertation 

Paper by each of the students, which shall be evaluated on the basis of Written submitted 

Report and Viva – Voice (100+50 marks).  In this regard, Educational Tour or field survey is 

essential for each student which carries 50 marks. 

  

 

Division of Marks 

 Full Marks Term End 

Exam. 

Internal 

Assessment 

Semester I 400 300 100 

Semester II 400 300 100 

Semester III 400 300 100 

Semester IV 400 300 100 

Total Marks 1600 1225 375 

 

 

  

Curriculum and Syllabus of M.A. in Education w. e .f. 2017 
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Semester-I 

  

Code Course Core / 

Elective 

Credit Full Mark 

Term 
End  

 Tot 

MAEDNC - 101 Educational 

Philosophy 

Core 4 75   

MAEDNC - 102 Educational 

Psychology 

Core 4 75   

MAEDNC - 103 Educational 

Sociology 

Core 4 75   

MAEDNC – 104 Methodology of 

Educational 

Research 

Core 4 75   

IDC-1 Environmental  IDC     

Total   20 325 75 400 

  

  

  

  

Semester-II 

  

Code Course Core / 

Elective 

Credit Full Mark 

Term 

End  

Int. Tot 

MAEDNC – 201 Indian Education in 

Historical Perspectives 

Core 4 75 25 100 

MAEDNC – 203 Curriculum Planning & 

Development 

Core 4 75 25 100 

MAEDNC – 203 Educational Management 

& Administration 

Core 4 75 25 100 

MAEDNC – 204 Educational 

Measurement and 

Evaluation 

Core 4 75 25 100 

IDC-2  IDC     

Total   20 325 75 400 
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Semester-III 

  

Code Course Core / 

Elective 

Credit Full Mark 

Term 

End  

Int. Tot 

MAEDNE – 301 Elective-I (any one ) 

1. Human Rights and 

Values Education 

2. Environmental 

Education 

3. Economics of 

Education 

Elective 4 75 25 100 

MAEDNC – 302 Comparative Education Core 4 75 25 100 

MAEDNC – 303 Educational Technology Core 4 75 25 100 

MAEDNC – 304 Inclusive Education Core 4 75 25 100 

       

Total   20 325 75 400 

  

  

Semester-IV 

  

Code Course Core / 

Elective 

Credit Full Mark 

Term 
End  

Int. Tot 

MAEDNC – 401 Teacher Education 

 

Core 4 75 25 100 

MAEDNE – 402 Elective-II (any one ) 

1. Yoga and Health 

Education 

2. Capacity Building On 

Computer Education     

3.  Education for 

Empowerment of 

Women 

4. Physical Education 

Elective  4 75 25 100 

MAEDNC – 403 Submission of Dissertation  Core 4 100 

MAEDNC – 404 Dissertation  Viva Voice + 

Educational Tour 

Core 4 50 + 50 100 

Total   20 260 140 400 
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Course Code: MAEDNC - 101: (Reading from left to right) EDN denotes Education as a 

subject discipline. 1 denotes the level at which the course offered, i.e. it is a M.A. level course. 1 

in the middle denotes the semester number. And third 1 denotes paper among the semester i.e. 

“Educational Philosophy” as a first no. course in the first semester. 

 

 

 

DETAILS COURSES OF STUDY 

Semester-I 

 

MAEDNC – 101: Educational Philosophy     Full Marks- 75 

 

Objectives: To enable the students to: 

  

� develop an understanding about the contribution of Philosophy of Education 

as a discipline;  

� develop capacity to build an Indian philosophy of Education to set goals of 

Education in India; 

� acquaint themselves with the Educational contributions of some great thinkers 

(Indian) on Education and develop competency to apply their contributions 

especially to contemporary Indian Education Scenario; 

� understand some concepts related to Social Philosophy of Education & build 
competency to interpret and evaluate those concepts fully; 

� develop an understanding about the contribution of Philosophy of Education 
as a discipline ; 

� acquaint themselves with the Educational contributions of some great thinkers 
(Western) on Education and develop competency to apply their 
contributions especially to contemporary Indian Education Scenario; 

� understand some concepts related to Social Philosophy of Education & build 
competency to interpret and evaluate those concepts fully; 

 

Unit-I: a) Meaning, nature and scope of Educational Philosophy. Relationship between 
Education and Philosophy. Nature of Indian Philosophy, Developing a philosophy of Indian 
Education 

 
Unit-II:  Indian Schools of Philosophy: Sankhya, Charvaka, Vedanta, Buddhism, Jainism, & 
Islamic with special reference to knowledge, reality, values & their Educational 
implications.  
 
Unit-III:    Educational Philosophy of Rabindranath Tagore, Aurovinda, Swami Vivekananda, 

M. K. Gandhi. S. Radhakrishnan 

 
Unit-IV:  National Values as enshrined in the Indian Constitution & their Educational 
implications. 
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Unit-V: Western Schools of Philosophy: Idealism, Realism, Naturalism, and Pragmatism 

with special reference to knowledge, reality, Values, & their Educational implications.  

 
Unit-VI: Educational Philosophy of Rousseau, Dewey, Bertrand Russel & A.N. Whitehead. 

 

Unit-VII: Contemporary Philosophical thoughts: Humanism, Existentialism & Marxism. 
Modern concept of Philosophy: Analysis - Logical Analysis: Logical Empiricism & Positive 
Relativism;  

 

Suggested Readings: 

 

1. Avinashalingam, J. S. (1947) : Educational Philosophy & Swami Vivekananda 

Coimbatore: Sri Ramkrishna Mission Vidyala. 

2. Bali, D. R. (1975) : Modern Indian Thought. New Delhi: Alted Publication. 

3. Brubacher, Joha. S. (1962) : Modern Philosophies of Education. New York: McGraw Hill 

Book. 

4. Chand, Jagdish. (2509) : Great Indian Thinkers on Education. Delhi: Ashish Publication. 

5. Das, Monoj (1999). Sri Aurobindo on Education. New Delhi: NCTE. 

6. Elmhurst, Leonard (1961) : Rabindranath Tagore: Pioneer in Education. London, John 

Murray. 

7. Forrester, J. (1991) :  System Dynamics and the Lessons of 35 Years. A chapter written 

for De Greene, K. (eds.)  : The Systemic Basis of Policy Making in the 1990s. D-4224-4. 

8. Gandhi, M. K. (1912) :  True Education. Ahmadabad: Movajirm Publishing House.   

9. Henderson, Stella (1947) : Introduction to Philosophy of Education. Chicago: University 

of Chicago Press. 

10. Jennifer Sterling Groff Dynamic Systems Modeling in Educational System Design & 

Policy. NEW APPROACHES IN EDUCATIONAL RESEARCH Vol. 2. No. 2. July 2513 

pp. 72–81  

11. Joad, C. E. M. (2505) :  Guide to Philosophy. London: Victor Gollancz, Ltd.  

12. Kalinin, M.I. (1950) : On Communist Education. Foreign Language Publishing House. 

13. Kundu, D. & Majumdar, T. R. (1990) :  Modern Theory and Principles of Education. 

Kolkata: World Book Press 

14. Michael J. Jacobson & Uri Wilensky (2506) : Complex Systems in Education: Scientific 

and Educational Importance and Implications for the Learning Sciences. Taylor & Francis 

15. Mukherjee, H. B. (1962) : Education for Fullness. Bombay: Asia Publishing. 

House.Weber, Christian O. (1960).Basic Philosophy of Education. New York: Macmillan  

16. Radhakrishna, S. (1929). Indian Philosophy (Vols. I & II). London: Oxford University 

Press. 

17. Rabindra Nath Thakur : Shikhaya. Vishaya Bgarati Prakashan. Kolkata 

18. Ross, J.S. (1942) :  Groundwork of Educational Theory. London: Harrap A. Co. 

19. Rusk, R. (1979)  :  Great Educators. London: Macmillan. 

20. Sharma, C. (2500) :  A Critical Survey of Indian Philosophy. Delhi: Saujanya Books. 

21. Sharma, G. Ranjit (2503) : Trends in Contemporary Indian Philosophy of Education. 

Atlantic publishers & distributors. 

22. Taneja, V. R. (1995) : Educational Thought and Practice. Jullundur: University 

Publishers. 

23. Vivekananda, S. (1985)  : Shikhaya Prsangeya. Udbhudhan Karjyalaya. Kolkata 
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24. Wilds, Elmer H. & Lottich, Kenneth V. (1966).The Foundations of Modern Education. 

New York: Holt, Rinehart and Winston. 

25. Wheat, D. (2500) : A systems approach to education policy and administration. Presented 

at the Systems Thinking and Dynamic Modeling Conference in Portland, Oregon. 

 

 

MAEDNC - 102: Educational Psychology     Full Marks- 75 

  

Objectives: To make students understand 

� the contribution of different schools of Psychology to Education; 

� the nature of various –processes of growth and development in order to develop 

� the concepts of remedial nature of motivations Education and educational diagnosis; 

� the meaning and nature of higher mental processes and their measurement; 

� the nature of learning and Constructivism on the basis of different theoretical 

perspectives; 

� the nature of personality and its Educational importance; 

� the nature of group dynamics in class room and class room climate. 

  

Unit-I: Schools of Psychology: a) Behaviorism, b) Gestalt, c) Cognitive, d) Psychoanalysis, e) 

Humanistic. 

 

Unit-II: Growth & Development: a) Physical, b) Social, c) Emotional, d) Cognitive, e) 

Language & Moral. 

 

Unit-III: a) Learning: concept, nature, & types. 

b) Influencing Factors of learning: attention & interest, maturation & Motivation, 

Remembering & Forgetting. 

c) Motivation: Theories & their Educational Implications – Hierarchy of needs, Achievement 

motivation, Attribution Theory; Factors affecting motivation. 

 

Unit-IV: Remedial Education: a) Concept & objectives, b) nature & techniques of Educational 

Diagnosis. c) Specific Learning disabilities- reading, Writing & Arithmetic: remedial measures. 

 

Unit-V:  a) Intelligence: Concept, Theories -Cattell, Guilford, Stemberg & Gardner. 

b) Creativity: Concept, Factors, Development of Creativity. c) Creativity & Intelligence. 

d) Educational significance of the Theories 

 

Unit-VI: a) Theories of Learning: Skinner, Hull, Tolman, Lewin. 

b) Concept Learning -Bruner. 

c) Constructivism-Piaget, Vygotsky. 

d) Educational significance of the Theories 
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Unit-VII: A. a) Personality: Concept, & process of development 

b) Theories of Personality: -Eysenck, Erikson, Rogers.  

 

Unit-VII: B. a) Group Dynamics in Class room, b) Group process, Characteristics of groups, c) 

Class room interaction- nature types d) Socio-metric grouping,  

Suggested Readings: 

 

1. Atkinson, J. W. & Feather, N. T. (1966) : A Theory of achievement motivation. New 

York: Wiley Publishers. 

2. Banerjee, J. (2507) : Psychology of Learning and Instruction. Kolkata: Rita Book 

Agency. 

3. Bloom, Adina. (2507) : Teaching Emotional Intelligence. California: Corwin Press. 

4. Craig G.J. (1992) : Human Development. New Jersey: Prentice-Hall. 

5. Dutta, G. (2507) : Modern Educational Psychology.  Kolkata: Rita Book Agency. 

6. Elias, M.J. (2506) : The Educator’s Guide to Emotional Intelligence. California: Corwin 

Pres 

7. Kundu, D.  (1991) : Modern Educational Psychology. New Delhi: Arya Book Depot.  

8. Emmerling, R., Shanwal, V.K., and Mandal, M. K. (Eds). (2508) : Emotional 

Intelligence Theoretical and Cultural Perspective. New York: Nova Science Publishers. 

9. Gagne, R. M. (1970) : The conditions of learning. New York:  Rinehart & Winston. 

10. Hall, C.S. and Libdsey, G. (1978) : Theories of personality (3rd ed). New York: John 

Wiley. 

11. Hilgard, E. O. (1976): Theories of learning (4th ed) : New York: Appleton–Century 

Cliffs. 

12. Don, Kauchak and Paul, Eggen (1999) : Educational Psychology. New Jersey: Prentice- 

Hall.  

13. Goleman, D. (1998) : Working with Emotional Intelligence. New York: Bantam Books.  

14. Hurlock, E. B. (1953) : Child Psychology. Toronto: Mc-Grad Hill. 

15. Mohan, Jitendra, (1993) : Educational Psychology. New Delhi: Wiley Eastern limited. 

16. Ormrod, J. E. (2507) : Educational Psychology: Developing Learners. New York: Tata 

McGraw Hill.  

17. Saraswathi, T. S. (2503) : Gross cultural Perspectives in Human Development: Theory, 

Research and Applications. New Delhi: Sage. 

18. Sprinthall , Norman A. and Sprinthall Richard C. (1990) : Educational Psychology. New 

York: McGraw Hill Publishing Company. 

19. Woolfolk, Anita. E. (2507) : Educational Psychology. New York: Prentice Hall.  

20. Kundu, D.(1986) : Creativity Ego-strength and Education.Calcutta ; Modern Book 

Agency. 

21. Duane Schultz,  Sydney Schultz  (2512) : Theories of Personality.Wadsworth Cengage 

Learning. 

22. Robert B. Ewen (2510) : An Introduction to Theories of Personality. Psychology Press  
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MAEDNC - 103: Educational Sociology     Full Marks‐ 75                      

 

Objectives: To enable the Students to: 

 

� develop knowledge about Education & Society; 

� transact different determinants of Sociology in Education; 

� apply Sociological Concepts on different segment to our Society; 

� correlate Education & Sociology; 

� acquaint with Sociological Aspects and its importance in our educational system. 

� develop knowledge about Education & Society; 

� transact different determinants of Sociology in Education; 

� apply Sociological Concepts on different segment to our Society; 

�  correlate Education & Sociology; 

�  acquaint with Sociological Aspects and its importance in our educational system. 

 

Unit-I: a) Educational Sociology: Meaning & Concept, 

b) Relationship between Sociology and Education,  

c) Education as a process of Socialization, 

d) Education as a process of social sub-system. 

 
Unit-II: a) Social Stratification: Meaning & Concept 

b) Role of education in social stratification and social mobility,  

c) Equality of educational opportunity.  

 

Unit-III: Social Change: a) Meaning & Concept, 

b) Factors affecting social change. 

c) Social group, Folkway and Mores, 

 

Unit-IV: Education in relation to: Democracy, Religion, National Integration & 

International Understanding 

 
Unit-V: Education and Culture: 

a) Concept of culture, 

b) Cultural change & lag. 

c) Education as cultural determinants.  

d) Education for Multicultural Society 

 

Unit-VI: Education & Economic Growth: Concept of subdivided rural growth in ancient 
India, Changes due to foreign invasion, Urbanization, Westernization, French revolution, 
Industrial revolution. Modernization & Globalization.; with special reference to Indian Society.  
 
Unit-VII: Education and Backward Community: Education of the Socially and 
Economically disadvantaged sections of the Indian Society with special reference to 
Scheduled Caste, Scheduled Tribes, OBC & women. 
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Suggested Books 

 

1. Bhattacharya, S. (2502) : Sociological Foundation of Education. New Delhi: Atlantic 

Publication. 

2. Biltion, Tony et. Al. (1007) : Introduction of Sociology. London: Macmillan. 

3. Bottomase, T. B. (1975) : Sociology: A Guide to Problems & literature (Revised 

Education). New Delhi: Blackic and Son (India) Ltd. 

4. Broom, L. & Selznick, P. (2509) : Sociology: A Text with Adapted Readings. New 

York: Harper & Row. 

5. Davis, K. & Moose, W. (1945) : Some Principles of Stratification. American 

Sociological Review  

6. Durkheim, E. (1956) : Education & Sociology. Chicago: Free press. 

7. Giddens, A. (1990) : Sociology. Cambridge: Polity Rress.  

8. Gupta, Dipankar (2508) : Social Stratification. New Delhi: Oxford University Press. 

9. Haralambus, M. & Heald, R. M. (1975) : Sociology: Themes and Perspectives. New 

Delhi: Oxford University Press.  

10. Marshall, Gordon (2504) : A Dictionary of Sociology (ed.). New Delhi: Oxford 

University Press.  

11. Ottaway, A. K. C. (1962) : Education & Society: An introducation to sociology of 

education. London: Routledge & Kegan Paul 

12. Parsons, Talcott (1961) : The School Class as a Social System New York: Free Book. 

13. Ruhela, S.P. (2502) : Sociological Perspectives on School Education in India. New 

Delhi: Indian Publishers Distributors. 

14. Sharma, K. L. (1964) : Social Stratification & Mobility. Jaipur & New Delhi: Rawat 

Publications. 

15. Srinivas, M. N. (1972) : Social Change in Modern India Hyderabad: Orient Longmans. 

16. Weber, Mox (1947) : Class, Status & Party. India Coser & Rosonbery . 

 

MAEDNC - 104: Methodology of Educational Research  Full Marks – 75 

 

Objectives: To enable the students to: 

 

� describe the nature and process of research in education 

� acquaint with the sources from where knowledge can be obtained 

� formulate research-worthy problem 

� describe and differentiate the various methods of sampling 

� construct and apply different research tools. 

� develop skill to write and evaluate research report 

� develop the concept of quantification, measures, grouping and presentation of data 

� acquaint with the descriptive and inferential statistical techniques in 

educational research 

� estimate and calculate reliability, validity, regression and prediction. 

 

Unit I: Research:  

a) Meaning, Nature, Characteristics 

b) Educational Research: Fundamental, Applied & Action, Longitudinal and Cross 
Sectional, & Inter- disciplinary. 
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c) Identification of research worthy Problems, 

d) Planning of Scientific Investigation & Research Designs  

e) Research Objectives & Questions 

f) Review of related studies 

 

Unit – II: a) Hypothesis: Meaning, type, Formulation & Testing; Characteristics of Good 

Hypothesis 

b) Variables: Concepts, types & Method of Control 

 

Unit –III: a) Population and Sample, Sampling methods: Probability & Non Probability. 

b) Tools and techniques of data collection: needs criteria of good research        
tools, Construction and uses of – observation, interview, questionnaire, rating, 
and attitude scale and tests of performance. 

 
Unit – IV: a) Strategies of Research: Historical, Descriptive and Experimental. Importance  

                   & critical Evaluation of the strategies                               

b) Writing Research Report: As per style & format  

c) Evaluating a research report, its criteria. 

Unit – V: Educational Data:  
a) Quantitative & Qualitative; Descriptive & Inferential 

b) Tabulations of Educational data 

c) Graphical Presentation: Histogram, Polygon and Ogive,  

d) Percentile & Percentiles Rank 

e) Measures of Central Tendencies and variability’s: Uses and computation 

f) Normal probability curve, characteristics and uses 

g) Non-normality: Skewness & Kurtosis 

 
Unit – VI: Measures of Correlation 

a) Product moment, Rank differences, bi-serial and point –biserial, partial and multiple 

correlations (concepts & Uses only) 

b) Regression and Prediction: concepts, types, methods for estimation of   linear regression 

and prediction. 

 
Unit –VII: Parametric Statistics:  

a) Significance of Statistics, one tailed & two tailed tests, Types C. R.-test, t-test, 
ANOVA 

b) Non-Parametric Statistics: Chi-Square, Median test, 

c) Standard Scores-Derived Score, Z-Score, T-score, Stanine 

d) Interpolation 

 

 

Suggested Books: 

1. Best. J. W. & Kahn. J. V. (2508) : Research in Education (10th edition). Delhi: Pearson 

Education. 

2. Burns, R. B. (2500) : Introduction to Research Methods. New Delhi : Sage Publication.          

3. Flick, U.  (2509) : An introduction to Qualitative Research. Lon Angles: Sage. 



    Raiganj University CBCS Syllabus for M.A. Course 
2017 

 

Raiganj University | Department of Education 
 

12 

 

4. Kerlinger, F. N. (1978) : Foundation of Behaviour Research, Delhi: Surjeet Publication. 

5. Koul, L. (2508) : Methodology of Educational Research. New Delhi: Viksha publishing 

House Pvt. Ltd.  

6. Lichtman, M. (2510) : Understanding and Evaluating Qualitative Educational Research. 

New Delhi: Sage. 

7. Lunenburg, F. C. (2508) : Writing a Successful Thesis. California: Corwin Press. 

8. Machi, L. A. (2509) : The Literature Review. California: Corwin Press. 

9. McNiff, Jean. (2509) : Doing and Writing Action Research. Lon Angles: Sage. 

10. Mertens, D. M.( 1997) :  Research Methods in Education and Psychology. New Delhi: 

Sage Publication. 

11. N.C.E.R.T. (1997) : Fifth Survey of Educational Research: 1988-92. (Vol. I).New Delhi: 

NCERT. 

12. N.C.E.R.T. (2506) : Sixth Survey of Educational Research: 1993-2500. (Vol. I).New 

Delhi: NCERT. 

13. N.C.E.R.T. (2507) : Sixth Survey of Educational Research: 1993-2500.(Vol. II).New 

Delhi: NCERT. 

14. Peterson, R. A. (2500) : Construction of Effective Questionnaires. New Delhi: Sage 

Publication. 

15. Sapsford, Roger. (1999) : Survey Research . New Delhi: Sage Publication. 

16. Sax, Gilbert. (1979) :  Foundations of Educational Research. New Jersey : Prentice – 

Hall .   

17. Schmuck, R. A. (2506) : Practical Action Research.  California: Corwin Press. 

18. Seigal,  Sydne, Y. (1978) : Non-Parametric Statistics for Behavioral Science. New Delhi: 

McGraw Hill. 

19. Singh, Arun Kumar. (1986) : Test, Measurement and Research Methods in Behavioral 

Sciences. New Delhi: McGraw Hill.  

20. Singh, S.P. (2502) : Research Methods in Social Sciences. Kanishka: New Delhi. 

21. Stringer, E. T. (2500) : Action Research(2nd ed) New Delhi : Sage Publications. 

22. Thomas, R. Murray (2508) : Thesis and Dissertation. California: Corwin Press.  

23. Tuckman. B. W. (1979) : Conducting Educational Research (2dn edition). New York: 

Harcourt Brace Javanovich Inc.  

24. Van Dalen, D. B. & Meyer, W.J. (1979) : Understanding Educational Research. New 

York: Mc-Grow-Hill Book Company. 

25. Walford, Geoffrey. (2505) : Doing Qualitative Research. London: Continuum.  

26. Wiersma, W. & Jurs, S.G.(2509) : Research Methods in education.(9th edition). Delhi: 

Pearson Education. 

27. Kundu,D. (2510) : Advances in educational Research in India VolI & II.New Delhi:Yash 

Publication. 

 

 

Semester-II 



    Raiganj University CBCS Syllabus for M.A. Course 
2017 

 

Raiganj University | Department of Education 
 

13 

 

 

MAEDNC - 201: Indian Education in Historical Perspectives  Full Marks – 75 

 

Objectives: The students will be able to: 

 

� acquaint with the education system of India before and since independence; 

� recognize the development of education at different levels and aspects; 

� determine the current trends of education in India; 

� identify the important problems and their needed solutions in the field of education in 

India 

� explain the principles underlying in the Indian Constitution. 

� describe the recommendations of the Five Year Plans. 

 

Unit – I: Pre-Primary Education: a) Historical Review before Independence (up to - 1947) b) 

Need and importance c) Progress since 1947 d) Problems and prospect e) Present status 

 

Unit – II: Primary & Secondary Education: a) Historical Review (1854-1947) b) Importance 

c) Progress since 1947 d) Universalization of Elementary Education e) Problems and prospect f) 

Recent Development: operation Black Board, Minimum Level of Learning, DPEP, SSA. g) 

Vocationalization of Secondary Education  

 

Unit – III: Higher Education: a) Historical Review before Independence (1854-1947) b) Need 

and importance c) Progress since 1947 d) Problems and prospects e) Administrative and 

Funding f) Recent Development : Autonomous College, new educational management 

 

Unit – IV: The Indian Constitution and Five Years Plans: a) Constitutional provision in 

education b) Development of Education under Five Year Plans – Pre-Primary Education, 

Primary Education, Secondary Education, Higher Education, and Women Education [last 2 

years] 

Unit – V: Equal opportunity in Education: a) Caste – SCs/STs b) Gender – women c) 

Religion – minorities 

 

Unit –VI: Education and Administration: Some Important Bodies of Education 

a) UGC b) NAAC c) AICTE, d) NCTV, e) NBA, f) NCERT g) NUEPA h) NCTE i) DIET 

j) SCERT, k) SCTE – all this are national or state level bodies. Globalization concepts has 

great influence to standerise indian education befetting to international standard. There are 

regulatory bodies of international level and all the above cited bodies have to abide by 

guidelines frameed by international bodies.   

 

 

Unit – VII: Modern Trends and Contemporary Issues 
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a) Distance Education 

b) Privatatization of Education 

c) Globalization and its impact on Education d) Education as a human right 

e) Adult and Non-formal Education 

 

Suggested Books: 

 

1. Mukherjee, S.N. (1951) : Education in India, Today and Tomorrow, Boroda Acharya 

Book Depot. 

2. Nurullah, S. and Naik, J.P. (1964) : History of Education in India; Macmillan Co. 

Madras 

3. Banerjee, J.P. (2504) : Education in India, Past, Present and Future. 

4. Mukhopadhyay, M. Parhar Madhu (Ed.) (2507) : Educaion in India, Dynamics and 

Development, Shipra. 

5. Agarwal, J.C. (2509) : Recent Developments and Trends in Education (with special 

reference to India), Shipra. 

6. Government of India : five Year Plans. 

7. Govt. of India, Ninth Five Year Plan : 1997-2501, Planning Commission. 

8. Govt. of India., Tenth Five Year Plan : 2502-2507, Planning Commission. 

9. Agarwal, J.C. (2502) : Organisation and Practice of Modern Indian Education, Shipra. 

10. Kochhar, S.K. (1981) : Pivotal Issues in Indian Education, Sterling Publishers Pvt. Ltd. 

11. Mani, G. : Education in the International Context, Sterling Publishers Pvt. Ltd. 

12. Sharma, Ramnath and Sharma, Rajendra, K. (1996) : Problems of Education in India, 

Atlantic Publishers and Distributors, New Delhi, 1996. 

13. Swain, Sanjay, K., (1997) : Trends and issues in Indian Education, Kalyani Publishers, 

Ludhiana, 1997. 

14. Nanda, S. K. (2500) : Indian Education and its problems today, Kalyani Ludhiana, 2500 

15. Mukherjee, S.N. (1961) : History of Indian Education (Modern), Acharya Book, Barada, 

1961. 

16. Mukherjee, S.N. (1972) : Secondary Education in India, Orient Longman, New Delhi, 

1972. 
 

 

 

 

 

 

MAEDNC - 202: Curriculum Development & Planning   Full Marks-75 

 

Objectives: To make students understand 

 

� the meaning, nature, concept and types of curriculum; 
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� the different forms of Foundations of Curriculum; 

� nature scope and functions of Educational management; 

 

Unit-I: a) Curriculum: Meaning, Function, Types, Components, Planning & Design. 

b) Foundations of curriculum: Philosophical, Psychological, Socio-cultural & Technological. 

 

Unit-II: a) Curriculum Theories & Models: Different theories- their nature & Significance. 

b) System Approach in Curriculum Development. Models of Curriculum Development. 

 

Unit-III: a) Curriculum studies: Frame work, Basic Questions, Strategies & Critique: studies 

of National school Curriculum Frame Work-2005, Curriculum Frame Work for Quality Teacher 

Education (NCTE), Curriculum Frame Work for Higher Education (UGC). 

b) Impacts of Globalization on Curriculum. 

 

Unit-IV: a) Curriculum Evaluation: Concept & Approaches – Formative & Summative. 

Different models of Evaluation. 

 

Unit-V: Curriculum Development: meaning, nature, scope, different models of curriculum 

development, and theories of curriculum development. 

 

Unit- VI: Curriculum Design: Concept, factors that influence the curriculum design (Political, 

social, environmental, economical, technological), models of curriculum design (objectives 

model, process model, Tyler’s model, Wheeler’s model and Kerr’s model), patterns of 

curriculum design. 

 

Unit- VII: a) Curriculum change and innovation: concept, factors that influence the 

curriculum innovation, strategies and models of curriculum change and innovation. 

b) Educational Planning: Meaning, Importance, Planning Process & Models, 5Year plans (Last 

three), meaning, scope and strategies of institutional planning 

 

Suggested Books: 

1. Agarwal, J. C. I. (1990) : Curriculum Reform in India. Delhi: Doaba. 

2. Brent, Allen (1978) : Philosophical Foundations for the Curriculum. Boston:  Allen and 

Unwin. 

3. Das, R. C. (1987) : Curriculum and Evaluation. New Delhi: NCERT. 

4. Dell, Ronald C. (1986) : Curriculum Improvement: Decision Making & Process. (6th 

ed.). London: Allyn & Bacon Inc.  

5. Diamond, Robert M. (1989) : Designing & Improving Courses & Curricula in Higher 

Education: A Systematic Approach. California: Jossey Bass Inc. Publishers.  

6. English, F. W. (2500) : Deciding What to Teach and Test.CA: Corwin Press, Sage 

Publications, and Thousand Oaks. 

7. Erickson, H. L. (2500) : Concept based Curriculum and Instruction. CA: Corwin Press, 

Sage Publications, Thousand Oaks. 
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8. Flinders D. J. (1977) : The Curriculum studies. New Delhi: Atlantic Publisher. 

9. Kridel, Craig. (2510) : Encyclopedia of Curriculum Studies. New Delhi: Sage. 

10. Mamidi Malla Reddey & Ravishankar (eds.) 1984) : Curriculum Development & 

Educational Technology. New Delhi: Sterling Publishers. 

11. McNeill, John D. & Wiles, John. (1990) : The Essentials of Teaching: Decisions Plans 

and Methods. New York: Macmillan 

12. NCERT. (1984) : Curriculum & Evaluation. New Delhi: NCERT. 

13. NCERT. (1988) : National Curriculum for Elementary & Secondary Education: A Frame 

Work. New Delhi, NCERT. 

14. NCERT. (2505) : National Curriculum Framework 2505. New Delhi: NCERT. 

15. Romiszowaski. A. J. (1988) : The Selection Guide and Use of Instructional Media. 

London: Kogan Page.   

16. Saylor J. Galen; William, Alexander; & Arthur J. Lewis. (1975) : Curriculum Planning 

for Better Teaching & Learning. (4th ed.). New York: Holt Ranehart & Winston. 

17.  Trum J. Lyod. (1967) : Secondary School Curriculum Improvement. New York: 

Prentice-Hall. 

18. Tyler, Ralp W. (1962) : Curriculum Development: Theory and Practice. New York: 

Harcourt Brace, Jovanovich Inc. 

19. Tyler, Ralp W. (1974) : Basic Principles of Curriculum & Instruction. Chicago: The 

University of Chicago Press. 

20.  UNESCO (1981) : Curricula & Lifelong Education. Paris: UNESCO. 

21. Wheeler, D. K. (1967) : Curriculum Process. London: University of London Press 

 

MAEDNC - 203: Educational Management and Administration Full marks- 75 

  

Objectives: After completing the course the students will be able to: 

 

� define the educational administration and explain its significance in 

educational management. 

� define the organization and its relevant issues. 

� define supervision and elaborate the importance of it in the educational 

administration. 

� explain the administrative role of different bodies of the country. 

� explain the inspection process in educational institution. 

Unit - I: Educational Administration: concept, nature, importance, scope, process of 

educational administration; system approach in educational management; administration 

as a process and as bureaucracy. 

Unit - II: a) Organization: meaning, aspects, principles of organization; importance of 

Decentralization in institutional organization. 

b) Supervision: meaning, purpose, principles of supervision; qualities of an effective 

supervision, role of a supervisor. 

Unit - III: Administrative responsibilities: Administrative responsibilities of Central & 
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State Govt. Local Bodies & Other Institutions- CABE, UGC, NCERT, SCERT, Boards of 

Examinations, IASE & DIET. 

Unit - IV: Inspection: meaning, types, features and principles of inspection; factors 

influencing supervisory patterns 

Unit - V: Recent Schemes and Activities of the Govt. of India in the field of secondary 

education 

• NIOS 

• RMSA  

• SEMIS ( Secondary Education management Information System) 

• Private Public Partnership in secondary education 

 

Unit - VI: Some administrative problems in secondary education 

• Access, equity and  universalization of secondary education 

• Vocationalization of secondary education 

• Quality and Efficiency of secondary education 

• Teacher accountability and absenteeism 

• Problem of monitoring and supervision 

 

Unit - VII: Modern techniques of management 

• TQM 

• SWOT 

• PPBS 

 

Suggested Readings: 

 

1. Bhagia, N.M. (1990) : Educational Administration in India and other developing 

countries. Commonwealth Publishers, New Delhi  

2. Bush, Tony (1986) : Theories of educational management. London: Harper & Row 

Publishers. 

3. Bush, Tony & Les, Bell (2502) : The principles & Practice of educational management. 

London: Paul Chapman Publishing.  

4. Luthens, Fred. (1981) : Organizational Behavior, Mcgraw Hill, Tokyo.  

5. Mahajan, Baldev and Khullar, K.K. (2502) : Educational administration in Central 

government: structures, processes, and future prospects. Vikas Publication house Pvt. 

Ltd. New Delhi.  

6. Milton, Charles R. (1989) : Human Behavior in Organizations, Prentice Hall, Inc, USA. 

7. Musaazi, J.C.S. (1982) : The Theory & Practice of educational administration. London: 

The Macmillan Press.  
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8. Mukhopadhyay, M. (2505) : Total quality management in education. New Delhi: Sage 

Publications.  

9. Naik, J.P. (1965) : Educational Planning in India. New Delhi: Allied.  

10. Naik, J.P. (1982) : The Educational Commission & After. New Delhi: Allied.  

11. Roger, Smith (1995) : Successful School Management. Mcgraw Hill, Tokyo. 

12. Ronald, Cambell F., et al; (1987) : A History of thought and Practice in educational 

administration. New York: Teachers College Press. 

13. Safaya, R.N., Shaida, B.D. (1996) : School Administration andOrganization. . Dhanpat 

Rai Publishing Company, New Delhi  

14. Verma, R.,  (??) : Educational Administration. Anmol Publications Pvt. Ltd.New Delhi  

15. Josephine Y. (2511) : School Resource Planning and Management.  Shipra 

Publication,Delhi 

16. Mohanty, J. (1994).Educational Administration Supervision and School Management, 

New Delhi, Deep Publications. 

17. Bhatnagar, R. P., & Agrawal, V. (1997).Educational Administration, Supervision 

planning and Financing, Meerut: Surya Publications. p.512 

18. Sindhu, I.S. (2512) :  Educational Administration & Management.  Pearson New Delhi  

19. Report of the Govt. of India on Rashtriya Madhyamik Shiksha Abhijan 

 

 

 

MAEDNC- 204: Educational Measurement and Evaluation in Education     Full marks-75 

 

Objectives: To make students understand 

 

� the concept of measurement and evaluation in Education. 

� the major tests of evaluation. 

� the method of construction and standardization of achievement test and attitude scale. 

� the methods of determining the adequacy of a test through difficulty value and 

discriminating power. 

� the methods of determining the efficiency of a test through reliability and validity 

coefficients. 

� the use of derived scores in interpreting test results and use of norms. 

 

Unit – 1: Basic Concept: Concept and characteristics of, and inter-relationships between 

testing, measurement and evaluation in education; Measuring scales and errors in measurement; 

Process, purpose and types (placement, diagnostic, formative, and summative) of evaluation;  

Unit –II: Types of Test: Concept of criterion-referenced tests and norm-referenced tests; 

Meaning, purposes and types of achievement test, intelligence (verbal and non-verbal) test,  
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Unit – III: Test Construction: Types, advantages and limitations, and guidelines of writing 

different types of test items; General steps of test construction and standardization with special 

reference to achievement test, and attitude scale by Thurston and Likert’s methods. 

 

Unit – IV: Test Adequacy: Concept and purposes of item analysis; Qualitative and quantitative 

approaches to item analysis; Methods of determining difficulty index and discrimination index 

of essay, short – answer, and objective type test items. 

 

Unit –V: Test Efficiency :Concept of reliability, validity, objectivity, and usability as 

characteristics of a good test ;Types and methods of determining different types of reliability 

coefficients  and validity coefficients;  Factors affecting reliability and validity of a test; 

Attainment of   objectivity and usability of a test.  

 

Unit – VI: Test Norms and Scores :Meaning, types and judging adequacy of developmental 

norms (age, grade), and within group norms (Z –score, T –score, Percentile and Stanine); 

Concept of test scores and derived scores; Methods of transforming test scores into Percentile 

scores, sigma scores, Z-scores,  normalized standard scores (T-scores and Stanines), and their 

interpretation.  

 

Unit – VII: New trends in Measurement and Evaluation: Grading system: relative merits and 

demerits of marking and grading; Semester system; Continuous and comprehensive evaluation; 

Question banks; Use of computer in evaluation. 

 

Suggested Readings: 

 

1. Ahuja, Premila (2508) : Group Test of Inteligence. Agra: National Psychological 

Corporation. 

2. Anastasi, Anne (1976) : Psychological Testing (4
th

 edition). New York: Macmillan 

Publishing Company.  

3. Bloom, B. S. & Others. (1971) : Handbook of Formative and Summative Evaluation of 

Student Learning. New York: McGraw Hill Book Co. 

4. Brown, F.G. (1976) : Principles of Educational and Psychological testing. New York: 

Holt Rinehart and Winston. 

5. Ebel, R.L. &. Frisbei, D. A. (1986) : Essentials of Education Measurement. New Delhi: 

Prentice-Hall India Pvt. Ltd. 

6. Edwards, A.L. (1975) : Techniques of Attitude Scale Construction. Bombay: Feiffer & 

Simens Pvt. Ltd. 

7. Freeman F. S. (1976) : Theory and Practice of Psychological testing (3
rd

 edition). New 

Delhi: Oxford & IBH Publication Com.  

8. Cronbach, Lee. J. (1970) : Essentials of Psychological Testing (3
rd

 edition), New York: 

Harper & Row Publication  

9. Harper (Jr.), A.E. & Harper, E.S. (1990) : Preparing Objective Examination: A 

Handbook for Teachers students and Examiners. New Delhi: Prentice-Hall India Pvt. 

Ltd.  
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10. Sax. G. (1974) : Principles of Educational Measurement and Evaluation. California: 

Woodworth Publishing. 

11. Sodhi, T.S. (2508) : Sodhi’s Attitude Scale. Agra: National Psychological Corporation. 

12. Singh, A. K. & SenGupta, A. (2508) : General Classroom Achievement Test. Agra: 

National Psychological Corporation. 

13. Singh (1990) : Criterion referenced Measurement (selected readings). New Delhi: 

NCERT. 

14.  Stanley, J.C. and Hopkins, K.D. (1978) : Educational and Psychological Measurement 

and Evaluation. New Delhi: Prentice-Hall India Pvt. Ltd. 

15. Thorndike R. L. &. Hagen. E. P. (1977) : Measurement and Evaluation in Psychology   

and Education (4
th

 edition). New York: John Wiley & Sons. 

16. Tuchman B. W. (1975) : Measuring Educational Outcome: Fundamental of Testing. New 

York: Harcourt Brace Jovanovich.  

17. Wireman, W. and Jurs, S. G. (1985) : Educational Measurement and Testing. Boston:  

Allyn & Bacon, Inc. 

18. Brian Simon (1953) : Intelligence Testing and the Comprehensive School. Lawrence & 

Wishart, London 
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Semester-III 

 

MAEDNE - 301:    Elective-I    Full marks-75 

 

1. Human Rights and Value Education 

Objectives: To enable students to understand: 

 

� the values and human rights in the context of Indian culture. 

� the concept of values, and values education and to differentiate it for peace, moral, and 

religious education. 

� the most relative parameter in dynamic society values need be incorporate in teaching of all 

subjects.   

� with the moral learning in and outside the classroom. 

� to develop understanding and capacity to act rightly on values through various intervention 

strategies. 

� the students with the concepts of human rights and child rights and their education. 

Unit – I: The Socio-Cultural Context: Indian culture, values and human rights; Need and 

Importance of education for values and human rights in the contemporary Indian socio-cultural 

scenario.  

 

Unit – II: Nature and Concept of Values in Education: Historical perspectives of values 

education; Values education, peace education, moral education, and religious education; 

Concept and types of values; Learning experiences in values; Imitation, indoctrination, 

inculcation, and internalization of values; Characteristics of value-based educated persons. 

 

Unit – III: Learning, Education and Moral Values: Moral learning outside the school: Child 

rearing practices and moral Learning, moral learning via imitation, nature of society and moral 

learning, media and moral learning; Moral Learning inside the school:   Form and content  of 

moral education, moral education and the curriculum. 

 

Unit – IV: Intervention Strategies for Values Education: Rationale Building Model; The 

consideration model; Values clarification Model; Social Action Model; Self-confrontation 

model; Just Community intervention model. 

 

Unit – V: Concept and Provisions of Human Rights: Concept and types of human rights; 

Provisions of human rights in the Preamble, Fundamental Rights, and Duties  of the Indian 

Constitution; Concept and types of Child Rights. 
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Unit – VI: Human Rights and Education:  Roles and functions of National Human Rights 

Commission; Roles and functions of  National Commission For Protection of Child Rights; 

Participation of States and NGOs in human rights  and child rights network;  Education for 

human rights and child rights. 

 

Suggested Readings: 

 

1. Chilana and Dewan M.I. (1989) : The Human Values: A Task For All. New Delhi: 

Concept Publishing Company. 

2. Dhokalia R. P. (2501) : Eternal Human Values and World Religions. New Delhi: 

NCERT. 

3. Gandhi M.K. (1927) : An Autobiography. Ahmedabad: Navajivar publishing House. 

4. Gupta N. L. (2500) : Human Values in Education. New Delhi: Concept Publishing 

Company.   

5. Harsh, R.H., Miller, J.P., and Fielding, G.D. (1975) : Models of Moral Education: An 

Appraisal. New York: Longmen Inc  

6. Jed. P. K. (2502) : Educating Human Rights. Agra: Bhargava Book House. 

7. Jois, Rama M. (1997) : Human  Rights and Indian Values. New Delhi: NCTE. 

8. Paul A, Schutz & Reinhard Pekrun (2511) : Emotion in Education. Academic Press. 

9. Cheng, R. H. M., Lee, J. C. K. & Lo, L. N. K. (2506) : Values education for citizens in 

the new century: meaning, desirability and practice. In R. H. M. Cheng, J. C. K. Lee & 

L. N. K. Lo (Eds.), Values education for citizens in the new century (pp.1-35). Sha Tin: 

The Chinese University Press. 

10. Bergmark, U., & Alerby, E. (2508) : Developing an ethical school through appreciating 

practice? Students' lived experience of ethical situations in school. Ethics and Education, 

3, 41-55. 

11. Kar N. N. (1999) : Value Education: A philosophical study. Ambala Kantt: The 

Associated publisher. 

12. Karlekar, Malavika (1964) : Education in India. In Douglas Ray et al. (eds.), Education 

for human Rights: An International Perspective; Paris: UNESCO International Bureau of 

Education. 

13. Mahanty. S. B. (1999) : Education for Human rights; University News; Vol-37, No. 49, 

pp. 14 – 19. 

14. Paiget J. (1932) : The Moral Judgment of the Child. Chicago: The Free Press.  

15. Radhakrishna, S. (1979) : An Idealist View of Life. Bombay: Blackie & Son Ltd. 

16. Raths, L. E.; Harmin,  M. and Simon S. B. (1978) : Values and Teachings. London: 

Charles & Merril. 

17. Rokeach M. (1973) : The Nature of Human Values. New York: The Free press. 

18. Saraswati ,  S. A. (2501) : Cultivating Virtues and Cultivating Minds. Ahmedabad: 

Ahmedabad Management Association. 
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19. Saroja. N. (1994) : Gender issues in Education. Progressive Education Herald, 8 (4), 26 – 

28.  

20. Seshadri, C.;  Khader, M. A. and Adhya, G. L. (1992) : Education in Values: A Source 

book. New Delhi: NCERT. 

21. UNESCO (1996) : Learning the Treasure Within. Paris: UNESCO publishing. 

Elective-I 

2.  Environmental Education                                                      Full Marks- 75 

 

Objectives: The students will be able to: 

 

� enable the students understand the concept of environmental education, the man and 

environment relationship, and develop an eco-friendly attitude towards environment. 

� develop in students an understanding of the Issues and concerns of environment and 

enable them to solve those through various approaches.  

� help student know the policies and laws relating to various aspects of environment and 

lead as law abiding citizens. 

� enable the students to develop skills for integrating environmental education curriculum 

into curriculum at various levels of education. 

�  orient the students into the development and research trends in environmental 

education.  

 

Unit -1: Basics of Environmental Education: Concept, nature, scope, and objectives of and 

guiding principles for environmental education; Man – environment relationship; Ecological and 

psychological perspectives. 

 

Unit – II: Environment Issues & Concerns: Pollution, global warming, climate change, and 

energy crisis; 

Population explosion, industrialization, urbanization, marketization,  globalization, and 

privatization and their impact on environment. 

 

Unit – III: Environment Policies and Laws:  Environment policies and laws with reference to 

land, forest, water, air, and wild life at national and international levels. 

 

Unit – IV: Environmental Education Curriculum: Curriculum of environmental education in 

elementary, secondary, and higher education levels; Environmental education as a special 

subject for student teachers at elementary, and secondary level. 

 

Unit – V:  Approaches and Methods of Environmental Education: Biological, technological, 

sociological, and Integrated approaches to deal with  environment issues and problems; 

Discussion, dialogue, seminar, workshop, exhibition, problem solving, field surveys, and  

project methods of imparting environmental education. 

 

Unit – VI: Trends and Research in Environmental Education: History and development of 

environmental education; Recent trends in environmental education; Local and global conflicts 

with regard to environment; Researches in environmental education.  
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Suggested Readings: 

 

1. Carson, R. (1962) :  Silent Spring Greenwich: A Fawcett Great Book. Fawcett 

Publication.  

2. Carson, Sean (1978) : Environmental Education Promises and Practices. London: 

Edward Arnold Ltd. 

3. Desh Bandhu and Chauhan, Eklavya (Ed) (1977) : Environment Education Congresses 

India Workshop on Environment Education Held any the Indian National Science 

Academy, In India Environment to Day and Tomorrow.   

4. Desh Bandhu & RamNath N. L. (Eds.) (1987) : Environment Education: Education for 

Environmental Planning and Conservation. Dehradun: Natraj Publisher. 

5. Gandhi, M. K. (1988) : Key to Health. Ahmadabad: Navjivan Publishing House. 

6. Khashoo. T. W. (1984) : Environment Concerns and Strategies, New Delhi: Indian 

Environment Society. 

7. Nasir, Sayyed Hussein, (1968) : The Encounters of Man and Nature: The spiritual crisis 

of Modern man. London: George Allen and Unwin Ltd.  

8. NIEPA (1990) : Environmental Education Hand Book for Educational Planning and 

administration. New Delhi  

9. Odum, Eugene, P. (1971) : Fundamentals of Ecology. Philadelphia: W. B. Saunders 

Company. 

10. Sapru, R. K. (Ed.) (1987) : Environment Management in India. New Delhi: Ashis 

Publishing House. 

11. Saxena, A. B. &. Others : Environment Studies Teaching through Environment. Bhopal, 

REC, NCERT. 

12. Sharma, Gautam, (Ed.) (1989) : Environment, man and Nature. New Delhi: Reliance 

Publishing House. 

13. Sharma R. C. (1981) : Environment Education. New Delhi; Metropolitan Book Co. Pvt. 

Ltd. 

 

Elective-I 

 

3. Economics of Education                                                                             Full Marks- 75 
 

Objectives: The students will be able: 

 

� To make the students understand the concepts of economics of education, economic 

development human capital, and human resource development. 

� To understand the extent various types and levels of education contribute to economic 

development. 

� To know and understand how to forecast human power, estimate cost-benefits of 

education, and analysis of cost-effectiveness in education. 

� To comprehend the processes of generating and utilizing sources and resources of 

finances for education       
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Unit-I:  Education and Economics: Concept and scope of economics of education; Concepts 

of education as consumption, and education as investment; Relationship between education and 

economics; Recent trends in economics of education. 

 

Unit-II:  Education and Economic Development: Concept of economic growth and economic 

development; Education as a prerequisite to economic development; Significance and 

contributions of types of education, and levels of education to economic development in India. 

 

Unit-III:  Education and Human Capital: concept of human capital, human capital and 

physical capital, and Schultz’s Human capital Theory of Education; Process of human capital 

formation; Manpower approach to forecast requirement of human recourse. 

 

Unit-IV:  Education and Manpower Planning: Concepts of Human Resource Development 

(HRDI), and HRD Index; Need and techniques (Employer’s opinion, Manpower output ratio, 

and International comparison method) of manpower approach to forecast requirements of human 

resource across types and levels of education in developed and developing countries. 

 

Unit – V: Cost-Benefits Analysis of Education: Taxonomy of cost of education: social & 

private, opportunity cost, unit cost (average and marginal cost); Taxonomy of benefits of 

education: direct benefits (social and private); indirect benefits (spill-over and externalities); 

Correlation, residual, and rate of return approaches to measure cost-benefits of education; 

Criteria for financing education; Input-Process-Output model of Educational Production system 

in the context  of cost effectiveness of analysis in education.  

 

Unit-VI:  Financing Education: Role of  the Centre, States, and Institutions financing 

education; Sharing and distribution of financial responsibility in education; Mobilization and 

effective utilization of resources for education; Criteria for allocation of funds to education; 

Private and self financing educational Institutions.  

 

Suggested Readings: 

 

1. Ansari, M. A. (1987) : Education and Economic Development. New Delhi, AIU 

Publication.  

2. Blaug Mark. (1987) : Economics of Education & the Education of an Economist. New 

York: University Press. 

3.  Blaug Mark. (1975) : An Introduction to Economics of Education. England: Penguin 

Books Ltd. 

4. Garg, V. P. (1985) : The Cost Analysis in Higher Education. New Delhi: Metropolitan 

Book Co. 

5. Harbison & Myers .(1968) : Education, Manpower and Economics growth. New Delhi: 

Oxford & IBH.  

6. Kneller, G. F. (1968) : Education & Economic Growth. New York: John Wiley. 

7. Nagpal,  C. S.& Mittal, A. C. (eds.) (1993) : Economics of Education. New Delhi: 

Anmol publications. 

8. Pandit, H. N. (1969) : Measurement of Cost Productivity & Efficiency of Education. 

New Delhi: NCERT 
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9. Prakash, Sri. & Choudhury, S. (1994) : Expenditure on Education: Theory, Models and 

Growth. New Delhi: NIEPA. 

10. Pscharo Pulos. G. & Woodhall, M. (1985) : Education for Development: An Analysis 

Investment Choices. London:  World Bank Publisher. 

11. Schultz. T. W. (1963) : The Economic Value of Education. Columbia: Columbia 

University Press. 

12. Sethi, Vinita (1997) : Educational Development and Resource Mobilization. New Delhi: 

Kanishka Publication. 

13. Sodhi. T. S. (1978) : Education and  Economics Development. Ludhiana:  Mukand 

Publications.  

14. Tilak. J.B.G. (1987) : Economics of Inequality in Education. New Delhi: Sage 

Publications. 

15. Vaizey John. (1962) : Economics of Education. London:  Faber & Faber.   

 

 

MAEDNC - 302: Comparative Education     Full marks-75 

 

Objectives: To enable the students to: 

 

� help the students to understand Comparative Education as an emerging discipline of 

Education. 

� acquaint the students with factors and approaches/methods of study in Comparative 

Education. 

� acquaint the students with modern trends in world education. 

� orient the students with skills to assess the efficacy of educational systems of various 

countries in terms of the prevailing trends.  

 

Unit-I: Introduction:  Meaning, scope, and objectives of Comparative Education. 

 

Unit-II: Factors: Geographical, economic, linguistic, scientific, statistical and descriptive, 

analytical   and synthetic factors of Comparative education. 

 

Unit-III: Approaches: Philosophical,   historical,     sociological, psychological, cultural, 

spiritual and religious   approaches of study in Comparative education. 

 

Unit-IV: Trends: Modern trends in National and Global education. 

 

Unit-V: Structure and Reforms: Basic structure of the formal education system of UK, USA, 

and India; Major education reforms in UK and India. 

 

Unit-VI: Comparative Study: Primary Education in UK and India with reference to 

educational objectives, curriculum and types of schools;  
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Unit-VII: Comparative Study: Secondary Education in UK, USA,  and India with reference to 

educational objectives, curriculum and types of schools; Principles of curriculum Development; 

Factors affecting Curriculum Development: Philosophical, Physiological; Sociological & 

Discipline oriented considerations 

Suggested Readings: 

 

1. Bereday, G.Z.F. (1967) : Comparative Methods in Education. New York: Oxford 

University Press. 

2. Chaube, Sarayu Prasad (2500) : Comparative Education: a study of some contemporary 

national system(s) of U.S.A., U.S.S.R., Great Britain, Japan and Turkey. Agra : Ram 

Prasad, 

3. Dutta, B.S.V. (2504) : Comparative Education: A Comparative Study of Educational 

Systems. Guwahati: DVS Publishers & Distributors. 

4. Halls, W.D. (1990) : Comparative Education: Contemporary Issues and trends. Paris: 

UNESCO.  

5. Issac, L. Kandel (1970) : Comparative Education 

6. John, Philip H. (1971) : Comparative Education, Purpose and Methods. Australia: 

University of Greenland Press. 

7. Kaushik, V.K. (2506) : Comparative Education, New Delhi: Anmol Publication. 

8. Nicholas A. Hans (1958) : Comparative Education: A study of educational factors and 

traditions. London: Routledge & Kegan Paul. 

9. Pandey, R.S. (2505) : Indian Educational System. Adhyayan Publisher. 

10. Pawar, N.G. (2504) : Development of Education System in India. Guwahati: Eastern 

Book House.  

11. Rao, V.K. (2504) : Comparative Education. The Methods of Analysis and Enquiry. 

Guwahati: DVS, Publishers and Distributors 

12. Rao, V.K. & Reddy, R.S. (1997) : Comparative Education. New Delhi: Commonwealth 

Publishers. 

13. Robert, F., Arnove, Carlos, A. &Torres (2507) : Comparative Education: The dialectic of 

the global and the local.   

14. Sharma, Y.K. (2508) : Comparative Education. New Delhi: Kanishka Publishers. 

15. Sodhi , T.S. () : A Text Book of Comparative Education. New Delhi: Vikas Publishing 

House Pvt Ltd. 

 

MAEDNC - 303: Educational Technology    Full marks-75 

 

Objectives: After completing the course the students will be able to: 

 

� understand the nature and scope of educational technology and also about the 
various forms of technology explain the nature and application of Teaching Machine 
and Programmed Instruction. 

� apply Educational Technology in formal, non-formal, informal including 
open and distance education system. 

� give explanation and use of different media in Educational Technology. 

� develop instructional systems and design instructional strategies by different 
methods. 
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� outline different emerging trends in Educational Technology and their use. 

� develop evaluation tools in different ways. 

� develop the ability for critical appraisal of the audio-visual medi.,  

� develop basic skills in the production of different types of instructional material. 

� know the recent innovations and future perspectives of Education Technology.  

 

 

Unit-I: Nature and Scope  

a) Educational technology-concept, product Vs process;  

b) Forms of educational technology: teaching technology, instructional technology and 

behaviour technology;  

c) Approaches of educational technology: Hardware and Software;  

 

Unit-II: Systems Approach to Education and Communication  

a) Systems Approach to Education and its Components: Goal Setting, Task Analysis, 

Content Analysis, Context Analysis and Evaluation Strategies; 

b) Effectiveness of Communication in instructional system; Communication- Modes, 

Barriers and Process of Communication.  

 

 Unit-III: Programmed Instruction: Origin and Types (Linear and Branching); Development 
of programmed instruction material; Importance and limitation. 

 
Unit-IV: Media in Educational Technology: Projected and Non-projected Media; Multimedia. 

 
Unit-V: Development of Evaluative Tools: Norm-referenced and criterion-referenced; 
Formative and summative 

 
Unit-VI: Application of ET: Formal, Non-formal and Informal education; Open and Distance 
Learning Systems 

 
Unit-VII: Future Priorities in ET: Computers in Educational Instructions; EDUSAT 

 

Suggested Books: 

1) Aggarwal J.C. (2501). Essentials of Educational Technology: Teaching Learning 

Innovations in Education. New Delhi: Vikas Publishing House Pvt. Ltd. 

2) Bhat, B.D. and Sharma, S.R. (1992) : Educational Technology concept and Technique. 

Delhi: Kanishka Pub. House. 

3) Chand, Tara (1990) : Educational Technology. New Delhi : Anmol Pub. 

4) Das, R.C. (1993) : Educational Technology: a basic text. New Delhi: Sterling Pub. Private 

Ltd.,  

5) Evaut, M. ( )The International Encyclopaedia of Educational Technology.  

6) Graeme, K. (1969) : Blackboard to Computers: A Guide to Educational Aids, London, Ward 

Lock.  
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7) Haas, K.B. and Packer, H.Q. (1990) : Preparation and Use of Audio Visual Aids, 3rd 

Edition, Prentice Hall, Inc.  

8) Kumar, N. and Chandiram, J. (1967) : Educational Television in India, New Delhi : Arya 

Book Depot.  

9) Kumar, K.L. (2508) : Educational Technology, New Age International Pvt. Ltd. Publishers, 

New Delhi (Second Revised Edition).  

10) Jagannath Mohanty (1992) : Educational Technology. New Delhi: Deep & Deep Pub.  

11) Malla Reddy, M. & Ravishankar, S. (1984) : Curriculum Development and Educational 

Technology. New Delhi: Sterling Pub. Private ltd. 

12) Kumar, K. L. - Educational Technology 

13) Mukopadhyay, M. (Ed.) (1990) : Educational Technology: challenging issues. New Delhi: 

Sterling Pub. Privae Ltd.,  

14) N. C. Ghosh (2513) : Computer and Mathematics Teaching. Indian Science Cruiser, Vol.27, 

No. 1, January 2514. 

15) N.C. Ghosh (2511) : A New Look to Mathematics Education. Journal of Centre for 

Pedagogical Studies in Mathematics, Vol. 31. 

16) Pangotra, Nanendranath (1975) : Fundamental of Educational Technology, Chandigarh: 

International Pub. 

17) Yk Singh, Tk Sharma, Brijesh Upadhya (2514) : Educational Technology Management & 

Planning, Aph Publishing Corporation, New Delhi  

18) Venkataiah, N. (1996) : Educational technology, New Delhi: APH Publishing Corporation. 

 

MAEDNC - 304:   Inclusive Education    Full Mark-75  

 

Objectives: To make the student: 

� be acquainted with the meaning Need, Importance and Objectives and scope of Inclusive 

Education with special reference to India; 

� understand the various suggestions offered by different recent commissions and 

committees on education of children with special needs for realizing the goal of 

education for all; 

� grasp about educational intervention and related terms used in the context of education 

of children with special needs; 

� develop competencies in educational intervention programmes for meeting the needs of 

various categories of exceptional learners. 

The objectives are 

� can explain the Concept, Identification, Causes Prevention and Remedies for Various 

Disabilities. 

� analyze Special Education, Integrated Education and Inclusive Education practices and 

identify and utilize existing resources for promoting Inclusive practice.  

� be acquired basic knowledge on Teaching Learning Strategies, Vocational Training, 

Curriculum Adjustment for Disabled.   

� understand the policy perspectives, Schemes and role of the National Institutes and 

Other agencies for rehabilitation of Disabled. 

� realize the causes of educational backwardness of socially disadvantaged sections. 
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� understand the various National Policies and National Commissions related to 

disadvantaged sections. 

� know about several Efforts, Schemes and Programmes for Empowerment of 

disadvantaged sections. 

 

Unit-I: Introduction to Inclusive Education:  

a) Definition, concept and importance of inclusive education.   

b) Difference between special education, integrated education and inclusive education.  

c) Advantages of inclusive education for education for all children.  

  

Unit- II: Recommendations of Education Commissions and Committees on restructuring 

policies and practices to respond to diversity  

 

• International Initiatives  

a) The Convention on the Rights of the Child (Article 23, 28, 29 a2, 3, 6 and 10 &12).  

b) The World Declaration on Education for all and its Framework for Action to meet Basic 

-Learning needs, 1990(Article 3 Clause 5).   

  

• National Initiatives  

a) The Indian Education Commission (1964-66).  

b) Integrated Education for Disabled Children (IEDC, 1974).  

c) District Primary Education Programme (DPEP).  

d) The Persons with Disabilities Act (PWD Act, 1995).  

e) Sarva Shiksha Abhiyan.  

f) Initiatives for the gifted and talented children.  

 

• Current Laws and Policy Perspectives supporting IE for children with diverse needs  

a) The Mental Health Act 1987.  

b) The Persons with Disabilities Act (Equal opportunities, Protection of rights and full 

participation, 1995).  

c) The National Trust for the Welfare of Persons with autism, cerebral palsy, mental 

retardation and Multiple Disabilities Act 1999.  

Unit- III: Preparation for Inclusive Education  

a) Concept and meaning of diverse needs.  

b) Educational approaches and measures for meeting the diverse needs- concept of remedial 

education, special education, integrated education and inclusive education.  

c) Brief account of existing special, integrated and inclusive education services in India.  

d) Building inclusive learning friendly classrooms, overcoming barriers for inclusion.  

e) Creating and sustaining inclusive practices.  

f) Role of teachers, parents and other community members for supporting inclusion of 

children with diverse needs.  
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Unit- IV: Children with Diverse Needs  

a) Definition and characteristics of children with sensory( hearing, visual and physically 

challenged)intellectual ( gifted, talented and children mentally challenged children), 

developmental disabilities( autism, cerebral palsy, learning disabilities), social and 

emotional problems , scholastic backward ness, underachievement , slow learners , 

children with special health problems, environmental/ecological difficulties and children 

belonging to other marginal groups.  

b) Importance of early detection, Functional assessment for development of compensatory 

skills.  

c) Role of teachers working in inclusive settings and resource teacher in developing and 

enriching academic skills for higher learning.  

 

Unit- V: Utilization of Resources  

a) Concept and importance of human and material resources.  

b) Identification of concepts prevailing in the society for developing teaching methodology. 

c) Types of services approaches, strategies, personnel involved and their specific roles and 

responsibilities.  

d) Identifying the required resources for children with varied special needs  

 
Unit-VI: Education of Children with (a) Speech and Language Disorders and (b) Learning 
Disabilities (with special reference to prevalence, etiology, identification, intervention, 
education and prevention of each category) 

 
Unit-VII: Education of Children with (a) ADHD and (b) Multiple Disabilities (with special 
reference to prevalence, etiology, identification, intervention, education and prevention of each 
category) 

 

Suggested Books: 

1) Ainscow, M., Booth. T (2503) : The Index for Inclusion: Developing Learning and 

Participation in Schools. Bristol: Center for Studies in Inclusive Education.  

2) Ahuja. A, Jangira, N.K. (2502) : Effective Teacher Training; Cooperative Learning Based 

Approach: National Publishing house 23 Daryaganj, New Delhi 110002.  

3) Ghosh, N.C. (1999) : Identification of Prevailing Mathematical Concepts in the Indegeneous 

Society for Developing Mathematics Teaching Methodology. N.C.E.R.T. Project report on 

Mathematics Education. 

4) Bantwal, A., Nandukar, A. & R. Jalvi. (2506) Fundamentals of Hearing Impairment and 

Audiological management. RCI Manual, [DSE (HI)]. New Delhi : Kanishka Publishers, 

Distributors. 

5) Biswas, P.C. (2504) : Education of Children with Visual Impairment in Inclusive School. 

New Delhi : Abhijeet Publications. 

6) Gulliford, R. & G. Upton (ed.) (1992) : Special Educational Needs. London : Rutledge. 

7) Haring, N.G. & R.L. Schiefelbusch (des). (1967) : Teaching Special Children. New York : 

MCGraw-Hills Book Co. 
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8) Jalvi, P., Nandukar, A. & A. Bantwal. (2506) Introduction to hearing Impairment. RCI 

Manual, (DSE (HI)]. New Delhi : Kanishka publishers, Distributors. 

9) Jangira N.K. and Mani, M.N.G. (1990) : Integrated Education for Visually Handicapped, 

Gurgaon, Old Subjimandi, Academic Press.  

10) Jha. M.(2502) : Inclusive Education for All: Schools Without Walls, Heinemann Educational 

publishers, Multivista Global Ltd, Chennai, 600042, India.  

11) Kirk, Samuel (1963) : Educating Exceptional Children. New Delhi : Oxford & IBH 

Publishing Co. 

12) Maitra, Krishna (2506) : Giftedness in Action : Theory and Practice. Kaniska Publication 

13) Mani, M.N.G. (1994) : Techniques of Teaching Blind Children. Sterling Publishers Pvt. Ltd.  

14) Sharma, PremLata. (1988) : A Teacher’s Handbook on IED – Helping Children with Special 

Needs. New Delhi : NCERT. 

15) Sharma P.L (2503) : Planning Inclusive Education in Small Schools, R .I E. Mysore  

 

 

 

 

Semester-IV 

 

MAEDNC - 401: Teacher Education                                                                         Full Marks – 75 

 

Objectives: To enable the students: 

� to understand the meaning; scope, objectives of teacher education and its development in 

India. 

� with different agencies of teacher education India and their roles and functions. 

� with the various aspects of student-teaching programme, prevailing in the country. 

� an understanding about the important research findings in teacher-education. 

� with the various aspects of student-teaching programme, prevailing in the country. 

� an understanding about the important research findings in teacher‐education 

 

Unit-I: Evaluation and development of teacher education; Need and importance of teacher 

education; Teacher education in a changing society; Recommendations of various commissions 

on teacher education in post independence era; Aims and objectives of teacher education at: 

Elementary level Secondary level, College level. 

 

Unit-II: Recommendations of various commissions on teacher education in post 

independence era and Aims and objectives of teacher education at : elementary level secondary 

level, College level. 
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Unit-III: Student teaching programmes: 

Teaching objectives: Taxonomy 

Teacher education and practicing school:  Teacher education & community 

Techniques of teacher training: core teaching skills, micro-teaching, interaction analysis, 

Evaluation of student teaching 

 

Unit-IV: Models of Teaching: Main characteristics; Fundamental elements of a teaching 

model; - Types of modern teaching model; Advance organizer, concept attainment & Glasers 

Basic Teaching model; Smart class concepts. 

 

 

Unit-V: Teaching as a profession: Professional organizations of various levels of teachers and 

their role: Performance appraisal of teachers; Faculty improvement programme for teacher 

education 

 

Unit-VI: Types of teacher education programmes and agencies: In-service teacher education 

- Pre-service teacher education; Distance education and teacher education - Orientation and 

Refresher courses. 

 

Unit-VII: a) Area of Research: Teaching effectiveness; Modification of teacher behaviour - 

School effectiveness; Cognitive style & Learning style; Implementation of curricula of teacher 

education 

b) Action research: significance of action research in teacher education, the roles of teacher in 

the action research. 

 

Suggested Readings: 

 

1) Aggarwal, J. C.(2509) : Teacher and Education in a Developing Society. New Delhi:Vikas 

Publishing house Pvt. Ltd, 

2) Anand C. L. (1988) : Aspects of Teacher Education. New Delhi: Chand and Co. 

3) Kauchak, D.P. & Paul, D. Eggen (1998) : Learning and Teaching. Allen & Bacon. Sydney.  

4) Jangira, N.K. & Ajit Singh (1992) : Core Teaching Skills – A Microteaching Approach, NCERT 

– New Delhi.  

5) Kundu, C.L (1988) : Indian Yearbook on Teacher Education, Sterling Publishers Pvt. Ltd., New 

Delhi  

6) MHRD (1986) : Towards a Human and Enlightened Society – Review of NPE, New Delhi.  

7) MHRD (1966) : Report of the Education Commission, New Delhi.   

8) NCERT (1987) : In-service Teacher Education Package for Primary School Teachers, New 

Delhi 

9) NCERT (1991) : Elementary Teacher Education Curriculum, Guidelines and Syllabi, New 

Delhi.  

10) NCERT (2505) : National Curriculum Framework, New Delhi.  
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11) NCTE (1996) : NCTE Curriculum framework for Quality Teacher Education. NCTE: New 

Delhi. 

12) NCTE, (2504) : Teacher Education Curriculum, New Delhi.  

13) Sexena N. R.(2503) : Teacher Edcuation. Meerut:R. Lall Book Depot. 

14) Sharma S. P. (2503) : Teacher Education: Principle Theories and Practices, Aspects of Teacher 

Education.New Delhi: Kanishka Publishers Distributors. 

15) Singh, L. C. (1990) : Teacher Education in India: A Resource Book. New Delhi: NCERT 

16) Wragg, E.C. (1984) : Classroom Teaching Skills, Croom Helm, London.   

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

MAEDNE - 402:    Elective – II    Full Marks – 75 

 

1. Yoga and Health Education  

 

Objectives: To enable the students to: 

 

� To understand the meaning, definition and various types of Yoga. Different Asanas, 

Pranayams and their effect to promote a sound physical and mental health. 

� To help the students to be acquainted with importance of Health  Education in 

Educational institution, society and to develop knowledge regarding communicable 

disease and first aid. 

� To help the students to know the stress of modern civilization are a strain on the nerves 

for which Pranayam is the best antidote. 

� To help the students to know the therapeutic value of Yogasans, Pranayam, Dhana, 

Dharana, Samadhi and the root of Yogasans to promote a sound physical, mental health. 

Unit – I: Yoga: its meaning, definition and or such practices in different civilizations; various 

types of Yoga including eight limbs of Yoga. 

 

Unit – II: Physiological effects of Yoga: Exercise and physical exercise; postural defects 

including remedial exercise and also including Yogasanas. 



    Raiganj University CBCS Syllabus for M.A. Course 
2017 

 

Raiganj University | Department of Education 
 

35 

 

 

Unit – III: Pranayam (controlling the breath): its definition, sectional breathing, stages, 

types, practice rules and therapeutic value. 

 

Unit – IV: Yogasans: its definition, classification, therapeutic value and their effect to promote 

a sound physical and mental health. 

Unit – V: Health Education: its meaning, scope, aims and objectives; Factors of healthful 

environment of an institution; Communicable disease – transmission disease; prevention and 

contrast. First aid knowledge – measures to be taken of Wounds, Burns, Bites, Electric injuries, 

Drowning, artificial respiration and external massage of the heart.   

Unit – VI: Mental and Emotional Health: factors of which mental and emotional health 

depends; Measures to be adopted to secure the mental health of the pupil. 

 

Practical/ Assignment (to be assessed internally) - A suggested list: 

1. Conducting Practical/Short written test. 

2. Writing Practical note book on Yogasanas and First Aid. 

 

Suggested Readings: 

 

1. Bajpai, R. S. (2502) : The Splendors and Dimensions of Yoga. Vol. I atlantice Publishers 

and Distributiors. 

2. Michelle Goldberg (2515) : The Godess Pose. Knopf. ISBN 9775307593511 

3. Bhattacharya, R. S. (1985) : An Introduction to the Yogasutra. Delhi: Bharatiya Vidya 

Praksana. 

4. Criswell, E. (1989) : How Yoga Works: an Introduction to Somatic Yoga. Novato, 

California: Freeperson press. 

5. Datta, A. K. (1981) : Bhaktiyoga. Bombay: Bharatiya Vidya Bhawan. 

6. Desikachan, T. K. V. (1995) : The Heart of Yoga: Developing a personal practice. 

Rochester, Vt.: Inner traditions International. 

7. Desai M, (1975) : Nature Cure. New Delhi: S. Chand and Co. Ltd.  

8. Dynamics of Yoga (1989) : Monghur : Bihar School of Yoga.  

9. Feurstein G. (2502) : The Yoga Tradition. New Delhi: Bhavana Books and prints. 

10. Health and Physical Education, Roy S.C. 

11. Kapur C. L. (1982) : Yoga and Education. Simla Hills: SCERT Himachal Pradesh. 

12. Sachitra Yoga-Vayam, Das Nilmoni ( ) : Ironman Publishing House, kol.-9. 

13. Krishna G. (1991) : Higher Consciousness. D. L. Taraporaovade Sons and Co. Pvt. Ltd. 

14. The Science of Yoga (1988) : Monghur: Bihar School of Yoga. 

15. Bhatt, B D; Sharma, S R;  (1993) : Teaching of Physical and Health Education, Kanishka 

Publishing Delhi. 

16. Yoga Asanas in theory and practice (1975) : Monghur: Bihar School of Yoga. 

17. Yoga for health and peace (2501): Mumbai: Yoga Vidyaniketan. 
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Elective – II 

2. Capacity Building On Computer Education   Full Marks- 75                  
 

Objectives: The paper will enable the student: 

 

� to understand the computer concepts. 

� to understand the basic functionalities of the computer, its advantages and 

disadvantages, parts of computer and various storage devices. 

� to understand the working principle of computer.  

� to understand and use windows xp 

� to paint brush, to draw and edit pictures. 

� to learn microsoft power point and create presentations. 

� to understand the need of microsoft word and use to create documents. 

� to explore internet and browse websites and create e-mail ids. 

� to learn the usage of spread sheets using microsoft excel and create statements using 

formulas and functions. 

� to create 2d and 3d charts using microsoft excel. 

� to introduce multimedia and to help students prepare multimedia presentations. 

� to develop an ability to use multimedia presentations for classroom teaching. 

  

Unit - I: Computer Concepts.                                                                         

1.1         What is a computer? Benefits and Limitations of Computers 

1.2         What makes up a PC? Input Devices, Output devices, Input / Output devices (LAN 

Card) processing devices (Sound Card, Microprocessor) 

1.3         Using Paint, What is paint, Starting Paint, Components of the paint Interface? Drawing, 

Editing of pictures.  

 

Unit –II: Creating a simple presentation with PowerPoint   
2.1         Basic Power Point Starting PowerPoint Interface 

2.2         Components of a Presentation 

2.3         Creating a presentation 

2.4         Applying Design Templates 

2.5         Changing the Background of the Slides 

2.6         Changing the Colour Scheme 

2.7         Creating Slides with other layouts, the 2-column Text Slide, the text and Clip Art Slide. 

2.8         Viewing a Presentation 

2.9         Running and Closing a Presentation 

2.10      Text and List Appearance 

2.11      Manipulating Slides 

2.12      Working with Objects 

2.13      Printing Slides, Notes and Handouts. 

  

Unit - III Introduction to Microsoft Windows XP               

3.1          Software and Data 

3.2          The Windows Desktop 
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3.3           Working with windows 

3.4           Using the Start Menu 

3.5           Using Applications in Windows 

3.6           Working with Disks, Drives and Folders, Selecting files and folders copying and 

moving files and folders. 

 

Unit-IV: An overview of Networking & Introduction to the Internet   

 

a) An overview of Networking:   

 

4a.1           What is a Network? 

4a.2           Types of a Network, Local area network, Metropolitan Area Network, Wide Area 

Network.  

 

b) Introduction to the Internet:                

                         

4b.1         What is the Internet? Social History of the Internet in India Advantage of the Internet 

4b.2         Connecting to the Internet 

4b.3         Web Addresses of URLs, Introduction to Internet Explore browsing the internet. 

4b.4         Exploring the Web with Internet Explorer 

4b.5         Searching the Web 

4b.6         Communication with E-Mail, understanding E-Mail 

4b.6.1      Characteristics of Internet E-Mail Address 

4b.6.2      Characteristics of Internet E-Mail Messages 

4b.6.3      Using Hotmail for Internet E-mail.  

 

Unit-V: Creating a Simple Document in Microsoft Word 
5.1         What is a Word Processor? 

5.2         Starting Word 

5.2.1      The word Interface Creating a New Document 

5.3         Working in word 

5.4         Working with a Document 

5.5         Editing Text 

5.5.1    Moving Text, Undoing and Redoing Actions Copying Text 

5.5.2    Formatting Text 

5.5.2.1                Changing the Font 

5.5.2.2                Changing the Size, Style and colour 

5.5.2.3                Changing Case 

5.5.2.4                Changing Bulleted and Numbered lists 

5.6       Formatting Paragraphs 

5.6.1    Aligning Paragraphs, Applying paragraph Styles 

5.7       Finalizing a Document 

5.7.1    Inserting the Date and Time 

5.7.2    Inserting and Deleting /comments 

5.7.3    Inserting Clip Art 

5.7.4    Adding Headers and Footers 

5.8       Creating a Table 
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5.8.1    What is a Table? 

5.8.2    Creating a New Table 

5.8.3    Entering Text in a Table 

5.8.4    Adding Rows to a Table, inserting Rows and Columns. 

 

Unit – VI: Creating a Simple Worksheet with Microsoft Excel & Multimedia 

 

a) Creating a Simple Worksheet with Microsoft Excel: 
 

6a.1       What is Excel? 

6a.1.1    What is a Spreadsheet? 

6a.1.2    Spreadsheet Terms 

6a.2       Starting Excel 

6a.2.1    The Excel Interface 

6a.2.2    Creating a New Workbook 

6a.2.3    Entering Data 

6a.3       Working in Excel 

6a.3.1    Navigating Worksheet 

6a.3.2    Selecting Cells 

6a.3.3    Inserting Rows and Columns 

6a.3.4    Creating a Series 

6a.4       Working with a worksheet 

6a.4.1    Changing the page setup 

6a.4.2    Adding Headers and Footers 

6a.4.3    Repeating Row or Column Labels across Pages 

6a.5       Editing Worksheets 

6a.5.1    Copying and Moving Labels and Values 

6a.6       Working with Data in Microsoft Excel 

6a.6.1    Entering a Formula 

6a.6.2    Using Cell References in a formula 

6a.6.3    Editing a Formula, Copying a Formula, Moving a Formula 

6a.7       Functions 

6a.7.1    Entering a Function 

6a.7.2    Significance of Cell Range in a function 

6a.7.3    Editing a Function 

6a.8       Manipulating Data 

6a.8.1    Sorting Data, Filtering Data, Creating Subtotals 

6a.9       Creating Simple Charts 

6a.9.1    The Chart Wizard 

 

b) Creating a Simple Worksheet with Multimedia: 
 

6b.1          What is Multimedia?      

6b.1.1       Benefits of Multimedia 

6b.1.2       Playing and Organizing Multimedia with Microsoft Windows Media Player. 

 

Practicum / Assignments 
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(i)            Create a folder structure to store all your school related files under drive D using 

Windows Explorer. [Ref : Microsoft Project Shiksha Courseware chapter 6 Self Practice 6.1.1. 

page No 110]. 

(ii)          Draw the different stage involved in the development of an embryo. [ Ref : Microsoft 

Project Shiksha Courseware Chapter 8 Self Practice 8.2.1 Page No: 181]. 

(iii)         Draw the diagram of our National Flag and National Flower using MS Paint. 

(iv)         Create a presentation on “Computers” using MS Power Point and save the presentation 

as Computers. [Ref : Microsoft Project Shiksha Courseware Chapter12 Self Practice 12.1.1 Page 

no: 263]. 

(v)          Prepare a presentation about your recent school visit made by you.  Include photos and 

documents in the presentation. 

(vi)        Create a notice to be given to all the students about the forthcoming annual celebration 

to be held at the school using MS Word. 

(vii)       Prepare a letter inviting the parents for PTA meeting to be held at your school using MS 

Word. 

(viii)     Prepare a Lesson Plan for one of the subject you teach using tables. 

(ix)        Create a document and type the following : 

(a + b)
2
 = a

2
 + b

2
 + 2ab 

Zn + 2NaOH à Na2 ZnO2 + H2 
238 

U 92   à  
234

 Th 90   + 
4
 He 2 

(x)         Prepare Time table for your class using MS Word.  Save the file as Time table. 

(xi)        Prepare the Marks list for the students of your class, calculate the total and award 

grades for each student using MS Excel. 

(xii)       Create a workbook to record the timetable of your class.  Add the label TIME TABLE 

FOR CLASS. Use a series to enter the days of the week and the period numbers.  Save the 

workbook as Time table in your folder. 

(xiii)     Start Internet Explorer and open the website http://www.indianchild .com and then click 

the Flag of India and view it, go back and then click on optical illusions and follow the links in 

the page and record your observations. [Ref : Microsoft Project Shiksha Courseware Chapter25. 

Page No 644]. 

(xiv)     Open Internet Explorer and view the website http://www.aponline.gov.in and note down 

the contact details Ministers / Department Heads of School education of Andhra Pradesh. 

(xv)      Start Sound Recorder, record your voice using microphone, save the recorded sound as a 

.wav file and then play the file using the sound recorder. Record the steps involved in the above 

exercise. [Ref : Microsoft Project Shiksha Courseware Chapter7 Page No 150] 

 

  

Books  

1. P.K. Sinha (2515) : Computer Fundamentals. BPB Publications  

2. A. Savelyev, V. Venda (1989) : Higher Education and Computersation. Prgress 

Publishers. Moscow 

3. Microsoft Project Shiksha Courseware 

 

Elective – II 

 

3. Education for Empowerment of Women 
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                                                                                                                   Full Marks- 75 

Objectives:                                        

� To know the expected roles (political, social and economic) of Indian women. 

� To acquaint with the types and modes of preparation needed for them in playing such 

roles effectively and efficiently in tune with the constitutional directs. 

 

�   To be aware of the concept of women as change agents for the transformation of third 

world countries. 

 

� To be aware of the importance of girls education in this modern technological era. 
 

Unit-I: Empowerment and Rights of Women: Concept of women’s empowerment; Women’s 

empowerment in today’s world; Women rights; Major women’s movements. 

 

Unit-II: Problems of Women in India: High rate of population growth; Literacy percentage of 

women; inadequate nutrition and technology; Prejudices against women.  

 

Unit-III: Education for Women’s Empowerment: Approaches to women’s education; 

Education for achieving quality of life; Equality of opportunities and equity. 

 

Unit-IV: Role of Women in Development: Women in developing countries with special 

reference to India; Women in National development; Women in decision making. 

 

Unit-V: Girl’s Education: Needs of girl education: poverty, prejudice and population 

explosion; Minimum level of learning in scientific literacy and computer literacy. 

 

Unit-VI: Policy and Research: Goal and objectives of National Policy for the Empowerment of 

women 2501; Need of  educational research  in the areas such as  access to and retention in 

education, apathy at home, child labor, early child marriage, continuance of out-dated laws, 

positive attitude towards girl’s education. 

      

Suggested Readings: 

 

1. Agarwal, S.P. (2501) : Women’s Education in India. Guwahati: Eastern Book House. 

2. Arya, Sadhna (1999) : Women, Gender Equality and the State. New Delhi: Deep & Deep 

Publicatins.  

3. Dutt, Suresh (2500) : Women and Education. New Delhi: Anmol Publications. 

4. Jayapalan, N.(2502) : Women and Human Rights. Guwahati: DVS Publishers. 

5. Joshi, S.T. (2503) : Women and Development: The Changing Scenario. Guwahati: 

Nivedita Book Distributor. 

6. Kuma, Hajira and Varghese, J.(2505) : Women’s Empowerment: Issues, Challenges and 

Strategies .Regency.  
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7. Menon, Latika (1998) : Women Empowerment and Challenges of Change. New Delhi: 

Kanishka Publishers.  

8. Mukherjee, Debashree (2508) : Women Education and Empowerment: A Global 

Perspective. ICFAI Publication. 

9. Narasimhan, Sakuntala (1999) : Empowering Women. New Delhi: Sage Publications. 

10. Raju, M.L. (2507) : Women Empowerment: Challenges and Strategies. New Delhi: Deep 

& Deep Publications. 

11. Ranganathan, Sarala (1998) : Women and Social Order: A Profile of Major Indicators 

and Determinants. New Delhi: Kanishka Publishers. 

 

Elective – II 

4. Physical Education                                                   Full Marks- 75 
 

Objectives: 

� To help student to be acquainted with the importance of physical education programme 

in respect to all-round development of the students and for the developing personality 

traits. 

� To enable student to be acquainted with the Bio-physical differences between boys and 

girls and their growth and development to provide physical education activities 

accordingly. 

� To help the students to acquire knowledge of preparing fixture, tracer making etc and to 

evaluate the effect of their coaching and teaching. 

� To enable them in planning physical education activities for success in their work and to 

deal with the problems face by them.   

Unit-I: Physical Education: its meaning; aims and objectives; concept of physical fitness and 

recreation. 

 

Unit-II: The significance of child’s growth and development to Physical Education; Bio-

physical differences in Boys and Girls and their implications. 

 

Unit-III: Physical Education in personality development; Role of physical education teachers in 

handling with delinquent children. 

 

Unit-IV: Safety Education: causes of Physical Education hazards, safety measures on the play 

ground, at the gymnasium and in the swimming pool.  

 

Unit-V: The principles of programme building: Organization of Physical Education 

programme in Schools; Competition its place, values and limitations; Team and House system; 

Classification of Pupils; preparation fixtures (Knock – out and League). 

 

Unit-VI: Organization of annual athletic meet including laying out a double bend track with 

provision of stagers; Evaluation of students’ performances in Physical Education programmes; 

Organizing Physical Education programme in Schools Problems and Solutions. 
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Practical/ Assignment (to be assessed internally) - A suggested list: 

1. Conducting various games and Annual Athletic meet of their institutions. 

2. Writing Practical note book on track marking including all field events. 

 

Suggested Readings: 

1. Bucher Charles A. (1972) : Foundation of Physical Education. 

Mosby 

1. Ganguly Subir Kumar (?? ) : Sharir Siksha Prosonga. 

2. Bhat B.D. and Sharma S.R. (1993) : Teaching Physical and health Education. Kanishka 

Publishers & Distributors 

3. Sathyanesan  ( ) : Principles and History of Physical Education. A.C.P.E. Karaikudi 

(Tamilnadu).  

4. Saha A.K. ( ??) : Sharir Sikshar RitiNiti. 

5. Saha A.K. (?? ) : Health and Physical Education. 

6. Ghosh, N.C. Sing, D. (2511) : Mathematical Analysis of Shot Put Performance. 12th 

Annual Conference & National Seminar on role of Sports Science on Sports 

Performance and Fitness held at Dr. K.P.Basu Memorial Hall, JADAVPUR 

UNIVERSITY CAMPUS on 2511 

 

 

 

MAEDNC ‐ 403 & MAEDNC ‐ 404: 

Dissertation (Project Work in Education) + Educational Tour         Full Marks – 150 + 50 = 200 

 

Objectives: After completing the course the students will be able  

� To acquaint with the Practical knowledge in education. 

�   To be aware of the concept of education in practical field for our society 

development. 

� To be aware of the importance of practical knowledge of education in this modern 

technological era. 

Each candidate is required to complete any one project selected from any area of the syllabus 

(EDN -111 to EDN - 142) (to be evaluated by internal and external examiners jointly through 

viva-voice test) for their practical development in the area of education.  

 

The dissertation shall be a practical based core paper for all the students carrying 150 marks and 

each student is required to select one topic for dissertation from the area of specialization under 

the guidance of a faculty member of the Education Department of Raiganj University.  

 

The project work will have to be completed according to following steps:  

a) Identification of the problem/topic.  

b) Formulating the objectives – reviewing the relevant literature (if any).  

c) Actual plan of work: Writing the hypotheses (wherever possible).  

i) Field identification – scope and delimitations.  
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ii) Nature of information /data required their sources.  

iii) Collection and organisation of data, analysing and drawing references.  

iv) Reporting Note: The project may either be a theoretical critical study or an empirical study. 

v) The dissertation shall either be a record of original work or an ordered and critical exposition 

of existing database with regard to an current educational problem. The list of priority areas will 

be notified by the HOD (Head of the Department) from time to time.  

vi) Candidate shall not be permitted to submit a dissertation on which a degree/ diploma / 

certificate has already been conferred on him by the University or any other university / 

institution. 

vii) The dissertation shall be examined by two examiners- internal and external, and each shall 

receive a copy of the dissertation. They shall conduct the viva voice test jointly.  



 

DEPARTMENT OF ENGLISH 
 

 

 

Proposed Syllabus for English 

P.G. course Course-structure: Semester: English (CBCS) 

 

 

The Department of English, Raiganj University, is offering M.A. Course in English under the 

Semester CBCS system with the following syllabus.  

 

The syllabus assumes in the students an interest in higher learning and aims at equipping them 

for an academic career. This syllabus has been framed keeping in mind the recommendations of 

the CDC regarding various emerging areas in English Studies. 

 

The Postgraduate programme in this system will be divided into 14 (fourteen) core courses (of 

50 marks each) and will consist of Four Semesters to be covered in two years: the First and the 

Second Semesters in the first year, and the Third and the Fourth in the second year. For each 

course: Total marks: 50 (Theoretical Exam: 40; Internal Assessment: 10). We offer two extra-

departmental courses as a part of Choice Based Credit System (CBCS) one each in the Second 

Semester (Course No 204) and in the Third Semester (Course No 304). 

 

Each Course is divided into three units. Essay type questions of 14 marks each will be set on 

texts from all the three units, of which a candidate will answer any two (14x2=28). A candidate 

will be required to write 3 comments on lines/phrases/ scenes/episodes taken from these texts, by 

choosing one from each unit (4x3=12). In the 4th Semester Courses 402 and 403 will consist of 2 

optional papers each and Course 404, of 3 optional papers. A candidate will choose one optional 

paper for each of these courses. 
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SEMESTER: I 
 

Course No: 101: Poetry I (Medieval to Pre-Romantic)     50 marks (6 credits) 

 

This course is devised for providing an overview of poetic literature from the Age of Chaucer to 

the pre-Romantic period in the history of English literature. The major landmark was the work 

of Chaucer (c. 1343–1400), especially The Canterbury Tales. During the Renaissance, 

especially the late 16th and early 17th centuries, major works of drama and poetry were 

produced by Spenser, Shakespeare, Ben Jonson, Donne and other writers. Another great 

poet, from later in the 17th century, was Milton (1608–74), author of Paradise Lost(1667). The 

late 17th and the early 18th centuries are particularly associated with the genre of satire, 

especially in the poetry of Dryden and Pope. The poet, painter, and printmaker William Blake 

(1757–1827) was another major precursor of Romantic poetry. Largely disconnected from the 

major streams of the literature of the time, Blake was generally ignored during his lifetime, but 

is now considered a seminal figure in the history of both the poetry and visual arts of the early 

Romantic period. This course contains representative texts of all these poets. 

 

 

 

Unit 01: Chaucer: Prologue to the Canterbury Tales; Spenser: The Faerie Queene Bk I, 

Shakespeare’s sonnets (selections) [Any two] 

 

Unit 02: Donne: ‘The Canonization’, ‘The Extasie’; Marvell: ‘The Garden’ ‘An 

Horatian Ode Upon Cromwell's Return from Ireland’; Milton: Paradise Lost Book IV 

[Any two] 

 

Unit 03: Pope: ‘Epistle to Dr. Arbuthnot’; Blake: Selections from Songs of Innocence 

 

and Songs of Experience, Dryden: ‘Absalom and Achitophel’’ [Any two] 

 

 

 

 

Recommended reading: 

 

C.S. Lewis: The Discarded Image. 

 

Hardin Craig: The Enchanted Glass. 
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. 

Douglas Bush: Mythology and the Renaissance Tradition in English 

Poetry. Stephen Greenblatt: Renaissance Self-fashioning. 

Basil Willey: The Seventeenth century Background: Studies in the Thought of the Age 

in Relation to Poetry and Religion 

 

Christopher Hill: Milton and the English Revolution. 

 

Ian Jack: Augustan Satire: Intention and Idiom in English Poetry 1660-1750. 

 

William Empson: Seven Types of Ambiguity. 

 

G. Wilson Knight: The Mutual Flame: an Interpretation of Shakespeare’s Sonnets. 

 

Harold Bloom: The Anxiety of Influence 

 

 

 

 

 

 

 

Course No: 102: Drama I (Medieval to Romantic) 50 marks (6 credits) 

 

This section covers the progress of British drama over the centuries. The Morality drama, 

represented here by the anonymous play Everyman, marked the beginnings of a rich 

dramatic tradition. Set within the eschatological framework of Christian theology, this early 

play explored, however crudely, the problem of evil that has continued to haunt English 

drama down the ages. Marlowe’s Doctor Faustus and Shakespeare’s Measure for Measure 

or King Lear, for that matter, have taken this tradition to newer heights. The Tempest, a 

representative play of the last phase of the Shakespearean canon, has become the 

paradigmatic text of the post-colonial era with its almost uncanny insights into the nuanced 

relationship between the colonizer and the colonized. Ben Jonson’s Volpone and 

Congreve’s The Way of the World, included in this section, represent the tradition of satirical 

comedy that ballasts the romantic tradition. If Oliver Goldsmith’s She Stoops to Conquer and 

Shelley’s Prometheus Unbound are too diverse in spirit to be mentioned in the same breath, 

they may well illustrate the variety within this dramatic tradition. 
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Unit 01: Everyman; Marlowe: Doctor Faustus, Jonson: Volpone (Any two) 
 

Unit 02: Shakespeare: King Lear, The Tempest, A Midsummer Night’s Dream (Any two) 
 

Unit 03: Congreve: The Way of the World; Goldsmith: She stoops to Conquer, 
Shelley: Prometheus Unbound (Any two) 
 
 
 
 
 
 

Recommended reading: 
 

Richard Beadle (ed.): The Cambridge Companion to Medieval English Theatre 
 

E. Cassirer, P.O. Kristeller and J.H. Randall (ed): The Renaissance Philosophy of Man. 
 

E.K. Chambers: William Shakespeare: A Study of Facts and Problems 
 

A. L. Rowse: The Elizabethan Renaissance. 
 

L.C. Knights: Drama and Society in the Age of Jonson. 
 

G.E. Bentley: The Jacobean and Caroline Stage. 
 

Stanley Wells: Cambridge Companion to Shakespeare Studies 
 

Raymond Williams: The Country and the City. 
 

Marilyn Butler: Romantics, Rebels and Reactionaries. 
 
 
 
 

Course No: 103: 50 marks (6 credits) 

 

Fictional and Non-fictional Prose – 18
th

 and 19th Centuries 
 
The first unit of the course comprises texts (Robinson Crusoe, Tom Jones and Tristram Shandy) that 

are significant with reference to the rise of the Novel as a literary genre in the 18th Century. The 

first two texts to a fair extent follow the form and genre of Picaresque novel although the 
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plot of Tom Jones is never episodic as in a Picaresque novel. Tristram Shandy is markedly 

different from the two other texts for here the newly found form of the novel has been turned 

upside down and inside out. It has been extremely influential on the fictional writing of the 20th 

Century. The second unit includes three canonical novels of the Victorian Age (Great 

Expectations, Middlemarch and Tess of the D’urbervilles) each representative of the novelists, 

respectively Charles Dickens, George Eliot and Thomas Hardy. Three non-fictional prose 

works of the 18th and 19th Centuries including an early feminist text by Mary Wollstonecraft, 

selections from the periodical essays of Addison and Dr Johnson’s celebrated “Life of 

Cowley” in which Dr Johnson critiques Metaphysical Poetry come under the third unit. 

 

 

 

Unit 01: Defoe: Robinson Crusoe; Fielding: Tom Jones, Sterne: Tristram Shandy(Any two) 

 

Unit 02: Dickens: Great Expectations; George Eliot: Middlemarch; Hardy: Tess 

of the D’urbervilles, (Any two) 

 

Unit 03: Addison: Coverley Papers — selections; Dr. Johnson: Life of Cowley; 

 

M. Wollstonecraft: A Vindication of the Rights of Women [Any two] 

 

 

 

 

Recommended reading: 

 

Ian Watt: The Rise of the Novel. 

 

James Clifford (ed.): Eighteenth Century Literature: Modern Essays in Criticism. 

 

James Sambrook: The Eighteenth Century: The Intellectual and Cultural 

Context of Literature 1700-1789. 

 

G.M. Trevelyan: English Social History. 

 

G.M. Young: Victorian England: Portrait of an Age 

 

H. Porter Abbott: The Cambridge Introduction to Narrative. 
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Ellen Rooney(ed): The Cambridge Companion to Feminist Literary Theory. 

 

Carole R. McCann and Seung-kyung Kim (ed): Feminist Literary Theory Reader. 

 

 

Course No: 104: Poetry II (19
th

 Century)50marks (6 credits) 

 

The course is designed to provide a map of nineteenth century British poetry. Unit-1 and part of 

Unit-2 deal with some of the representative texts of what we call Romantic poetry. Students are 

expected to learn about how and when Romanticism came to be used as a term describing a trend 

as well as a period in English literature. Unit-3 and part of Unit-2 include some representative texts 

from Victorian poetry to give the students an idea about the major concerns of the age. 

 

Unit 01: Wordsworth: Prelude BK I / Coleridge: ‘The Rime of the Ancient Mariner’, ‘Kubla 

 

Khan’;/ Byron: ‘Childe Harold’s Pilgrimage’, First Canto (Any two) 

 

Unit 02: Keats: Induction to ‘Fall of Hyperion’/ ‘Ode to Psyche’, ‘Ode on Melancholy’/ 

 

Tennyson: In Memoriam (selections)/ Matthew Arnold: The Scholar 

Gipsy, Shakespeare (Any two) 

 

Unit 03: Browning: ‘Andrea Del Sarto’, ‘Fra Lippo Lippi’;/ Hopkins: ‘Felix Randal’, ‘The 

 

Windhover’, ‘I wake and feel’, ‘Thou art indeed Just, Lord’/ Rossetti: ‘Goblin 

Market’ (Any two) 

 

 

 

Recommended reading: 

 

Boris Ford (ed): New Pelican Guide to English Literature Vol. 5 

 

E. J. Hobsbawm: The Age of Revolutions: 1789 – 1848 

 

Stuart Curran: The Cambridge Companion to British Romanticism 

 

Robin Gilmour: The Victorian Period: The Intellectual and the Cultural Context of English 
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Literature, 1830 – 1890 

 

Maurice Bowra: The Romantic Imagination 

 

 

 

 

SEMESTER II 
 

 

 

 

Course No: 201: Drama II (19
th

 and 20
th

 Centuries)      50 marks (6 credits) 

 

If the ‘well-made’ plays of Jones and Pinero lacked the stylistic sophistication of an Oscar 

Wilde or a Bernard Shaw, it must be said in fairness to them that they, at any rate, tried to 

salvage English drama from the morass of sentimentality where it lay at the moment. The 

Importance of Being Earnest, included in this section, is a typical Wildean play, its hall-mark 

being scintillating wit and satire. But the more decisive influence in altering the course of 

English drama was undoubtedly that of Bernard Shaw. The play, Saint Joan, represents the 

group of plays embodying the Shavian interpretation of history which derives its uniqueness 

from the philosophical underpinnings which Shaw provides in the famous preface to this play. 

Ibsen’s Doll’s House, a Norwegian play in translation, is included for its distinct bearings upon 

British drama. Synge’s The Playboy of the Western World and Galsworthy’s Justice have been 

included as two other important dramatic landmarks. Murder in the Cathedral appearing in this 

section cheek by jowl with the absurdist plays of Pinter and Stoppard may again illustrate the 

tradition of experimenting with form and content on English stage. 

 

 

 

Unit 01: Wilde: Importance of Being Earnest; Synge: Riders to the Sea , 

 

Galsworthy: Strife (Any two) 

 

Unit 02: Fry: The Lady's not for Burning / Shaw: Saint. Joan/ Eliot: Murder in the Cathedral 

(Any two) 

 

Unit 03: Harold Pinter: The Caretaker; /Stoppard: Rosencrantz and Guildenstern are Dead, 

/Brecht: Mother Courage (Any two) 
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Recommended reading: 

 

Martin Esslin: Theatre of the Absurd 

 

Bernard Bergonzi: Wartime and Aftermath: English Literature and its Background 

 

 

Martin Meisel : Shaw and the 19th-Century Theatre ( Princeton University 

Press) Daniel Dervin, Bernard Shaw: A Psychological Study. 

 

B.W, Downs : Ibsen : The Intellectual Background CUP 

James McFarlane (ed) The Cambridge Companion to 

Ibsen 

 

Allen Tate , (ed). T. S. Eliot: The Man and His Work, 

 

 

 

 

 

Course No: 202: 50 marks (6 credits) 

 

Fictional and Non-fictional Prose II (19
th

 and 20
th

 Century Texts) 

 

The first unit of the course comprises three non-fictional prose pieces from the 19th and 20th 

Centuries. Culture and Anarchy has a sub-title “An Essay in Political and Social Criticism” 

which points to Matthew Arnold’s intentions for he saw the England of his time in political, 

social and religious ferment and sought the remedy in culture. Eminent Victorians by Lytton 

Strachey establishes the tradition of modern biography and of ‘debunking’ the Victorians. 

The ‘Conclusion’ to Studies in the History of the Renaissance by Pater is the manifesto of the 

Aesthetic Movement. The remaining two units of the course include fictions. Lawrence’s Sons 

and Lovers and Joyce’s A Portrait of the Artist as a Young Man are masterpieces in the domain 

of autobiographical novel. The second one is a classic example of Kunstlerroman. The 

course also includes representative examples of ‘psychological’ and ‘stream of 

consciousness’ novel, respectively Heart of Darkness and To the Lighthouse. Greene’s Brighton 

Rock is a novel of adventure and at the same time a novel of ideas. 

 

 

 

 

8 



 

Unit 01: Arnold: Culture and Anarchy—selections/ Strachey: Eminent Victorians — 

Florence Nightingale/ Pater: Appreciation- Romanticism (Any two) 

 

Unit 02: Conrad: Heart of Darkness/ Lawrence: Sons and Lover/ Kafka: The Metamorphosis 

(Any Two) 

 

Unit 03: Virginia Woolf: To the Lighthouse/ James Joyce: Portrait of the Artist as a Young 

Man/ Graham Greene: The Power and the Glory (Any two) 

 

 

 

Recommended reading: 

 

J.H.Buckle: The Victorian Temper: A Study in Literary Culture. 

 

Leon Edel: The Psychological Novel. 

 

Robert Humphrey: Stream of Consciousness and the Modern Novel. 

 

Maurice Beebe: Ivory Towers and Sacred Founts: The Artist as Hero in Fiction from 

Goethe to Joyce 

 

Michael Levenson(ed): The Cambridge Companion to Modernism. 

 

Harold Bloom: Figures of Capable Imagination. 

 

Frank Kermode: The Sense of an Ending: Studies in the Theory of Fiction. 

 

 

Course No: 203: Poetry III (19
th

 & 20
th

 Century Texts) 50 marks (6 credits) 

 

The course is intended to provide a map of twentieth century British poetry. Beginning 

from W.B.Yeats and the high modernist phase we have included here some best 

specimens of poetry upto the contemporary poet Seamus Heaney. The course thus offers 

the students an opportunity to get acquainted with the major movements and figures of 

twentieth century British poetry. This larger prospective will help the students to 

understand an individual poet or a particular tendency in terms of literary tradition and 

historical change. 
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Unit 01: Yeats: ‘Easter 1916,’ ‘Sailing to Byzantium’, ‘The Second Coming’ / Lawrence: 

‘Snake’, ‘Bavarian Gentians’/ Owen: ‘Anthem for Doomed Youth” 

 

’, ‘Strange Meeting’ (Any two) 

 

Unit 02: Eliot: ‘The Hollow Men,’ ‘Marina’/ Auden: ‘Musee des Beaux Arts’; ‘Shield 

of Achilles’/ Dylan Thomas: ‘A Refusal to Mourn the Death by Fire of a Child in 

London’, ’Fern Hill’(Any two) 

 

Unit 03: Larkin: ‘The Less Deceived’, ‘Church Going’/ Ted Hughes: ‘Crow’ (Selections)/ 

 

Seamus Heaney: ‘Death of a Naturalist’, ‘Digging’ (Any two) 

 

Recommended reading: 

 

Julian Symons: The Thirties. 

 

Samuel Hynes: The Auden Generation. 

 

Donald Davie: Under Briggflatts: A History of Poetry in Great Britain: 1960-

1988. Alan Sinfield (ed): Society and Literature: 1945-1970 

 

Steven Connor(ed): The Cambridge Companion to Postmodernism 

 

Peter Brooker (ed): Modernism/Postmodernism. 

 

Samuel Hynes: The Auden Generation. 

 

 

 

Course No 204: Extra-Departmental Course – Language and 

Communicative Skills 50 marks (4 credits) 

 

This course looks at various aspects that are involved in the study of English Language 

including its history which could be traced back to the Germanic invaders who settled in 

parts of Britain. The course also looks at various branches of Linguistics such as Phonetics 

(the study of the sounds of the human speech), Morphology (study of linguistic units), and 

Syntax (principles that govern the structure of sentences). The course also 
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gives a basic idea of Grammar and its usage in basic writing skills such as 
paraphrasing, note-making etc. 

 
 

Unit -1: Phonetics 
 

Organs of Speech 
 

Vowels and Consonants 
 

Transcription and the International Phonetic Alphabet 
 

Syllables 
 

Word Stress 
 

Tone Groups 
 

Rhythm and Intonation 
 
 
 
 

Unit – 2: English Grammar and Usage 
 

Parts of Speech 
 

Grammar and Usage: Acceptability and Unacceptability 
 

Words and Sentences 
 

Subject-Verb Agreement 
 

Syntax 
 

Unit -3: Academic Writing 
 

Paraphrasing and Summary 
 

Note-making and Note-taking 
 

Business Communication 
 

Skimming and Scanning Texts 
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Use of dictionary and thesaurus 

 

Analysis and Expression 

 

 

Recommended Readings: 

 

The Study of Language by Yule George 

 

Elements of General Phonetics by Abercrombie, D. 

 

An Introduction to the Pronunciation of English by 

GimsonA.C. An Introduction to English Grammar by S. 

Greenbaum English Grammar for Today by Geoffrey 

Leech 

 

Indian English: Functions and Forms by Parasher S.V. 

 

Modern English: A Book of grammar, Usage and Composition by N. 

Krishnaswamy Academic Writing: A Handbook for International Students by 

Stephen Bailey 

 

 

 

 

SEMESTER III 
 

 

 

 

Course 301: Literary Theory and Criticism I     50 marks (6 credits) 
 

Literary criticism is the study, evaluation, and interpretation of literary works. Modern literary 

criticism is often influenced by theories of literature, which are in the nature of a philosophical 

deliberation on literature's goals and methods. Literary criticism has probably existed for as 

long as literature. In the 4th century BC Aristotle wrote the Poetics, a typology and description 

of literary forms with many specific criticisms of contemporary works of art. Poetics developed 

for the first time the concepts of ‘mimesis’ and ‘catharsis’, which are still crucial in literary 

study. Plato’s attacks on poetryas imitative, secondary, and false were formative as well. The 

literary criticism of the Renaissance developed classical ideas of unity of form and content into 
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literary neoclassicism, proclaiming literature as central to culture, entrusting the poet and the 

author with preservation of a long literary tradition. The British Romantic movement of the early 

nineteenth century introduced new aesthetic ideas to literary study, including the idea that the 

object of literature need not always be beautiful, noble, or perfect, but that literature itself could 

elevate a common subject to the level of the sublime. This course includes critical works of all 

the major literary critics from Plato and Aristotle up to Wordsworth, Coleridge and Keats. 

 

 

 

 

Unit I: Plato: The Republic, Bks. 3 & 10/ Aristotle: Poetics/ Longinus: On the Sublime 

(Any two) 

 

Unit 02: Sidney: An Apology for Poetry/ Dryden: An Essay of Dramatic Poesy/ Pope: ‘An 

Essay on Criticism’ (Any two) 

 

Unit 03: Wordsworth: ‘Preface’ to the Lyrical Ballads/ Coleridge: Biographia 

 

Literaria Chapters: 13, 14, 18/ Keats: Letters (selections) (Any two) 

 

Recommended reading: 

 

J.W.H. Atkins: Literary Criticism in Antiquity 

 

S.H. Butcher: Aristotle’s Theory of Poetry and Fine Art 

 

David Daiches: Critical Approaches to 

Literature George Sainsbury: A History of 

English Criticism 

R.A.Scott James: The Making of Literature 

 

M.H. Abrams: The Mirror and the Lamp 

 

Tison Pugh and Margaret E. Johnson: Literary Studies: A Practical Guide. 

 

Richard Harland : Literary Theory from Plato to Barthes. 
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Course 302: 50 marks (6 credits) 

 

Literary Theory and Criticism II 
 

This course emphasizes topics ranging from late Victorian and early modern critical 

approaches linking culture to literature, contextualizing “individual talents” within their 

“tradition” and drawing attention to “practical criticism” vis-a-vis literary artifact. It explores 

the epistemological, ontological and semantic use of terms by relating them to modern and 

postmodern theories and, thus, maps the multidisciplinary nature of 20
th

 and 21
st

 century 

literary studies. Through a survey of the ideologies of some of the most illustrious figures 

of the last century, this course also defines the scope and function of ‘Theory’ in ‘belated’ 

readings of literatures. While the essays of Matthew Arnold, T.S. Eliot and I.A Richards 

help in tracing the ‘liberal humanist’, ‘high modernist’ and psychology-oriented ‘new 

criticism’ of texts, the study of Critical Terms reveal the applicability of Theory in locating 

texts within their contexts. Study of the seminal ideas of Sigmund Freud, Roman 

Jakobson, and Roland Barthes not only connects critical concepts to their philosophical 

background and cultural milieu but suggests the return of ‘Theory’ to its etymological root 

theorein (a “practice of travel and observation ...”). As this course organizes approaches to 

literary texts through the functional application of ‘Theory’ it critiques them as the archives 

and productions of culture. 

 

 

 

Unit I: Matthew Arnold: The Study of Poetry / T. S. Eliot: Tradition and the Individual Talent, 

 

The Metaphysical Poets/ I. (selections) (any two) 

 

Unit 02: Critical Terms relating to modern critical theories (any ten) 

 

Unit 03: Sigmund Freud: Mourning and Melancholia (Selections)/ Roland Barthes: 

Death of the Author/ Michel Foucault: Madness and Civilization (Selections) (any two) 
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Recommended reading: 
 

Wimsatt and Brooks: Literary Criticism: A Short History 
 

David Lodge: Twentieth Century Literary Criticism: A Reader 
 

Rene Wellek: A History of Modern Criticism 
 

Raman Selden: The Theory of Criticism from Plato to the Present: A Reader 
 
 

Jeremy Hawthorn: A Concise Glossary of Contemporary Literary Theory 
 
 

V. S. Seturaman (ed): Contemporary Criticism: An Anthology 
 

Peter Barry: Beginning Theory: An Introduction to Literary and Cultural Theory 
 

Terry Eagleton: Criticism and Ideology. 
 

J.A.Cuddon (ed): A Dictionary of Literary Terms and Literary Theory. 
 

Peter Auger: The Anthem Glossary of Literary Terms and Theory. 
 

Kieth Green and Jill Lebihan: Critical Theory & Practice: A Handbook. 
 

 

 

 

Course 303: Colonialism and Post-colonialism    50 mark(6 credits) 

 

This course highlights the shift of paradigm that is effected by Euro-centric colonial enterprise 

and the postcolonial counter-discourse produced by the colonizer-colonized interface. Through 

readings of Tagore’s Nationalism, Fanon’s Wretched of the Earth and Ngugi’s Decolonizing the 

Mind it interrogates Euro-centric notions of the centre and the margins. Reading literary texts in 

tandem with Homi Bhabha’s thesis on the ambivalent relationships involved in the encounter 

between the colonizer and its ‘Other’, with Edward Said’s discussions about binary oppositions 

created by ‘Orientalism’ and with Bill Ashcroft’s attempt to archive the ‘Empire’ writing back 

against its master(s) through the master’s language, this course extends the scope of literature 

and its praxis. Its main focus is to show how, after postcolonial interventions, literary and 

critical studies are no longer “naturally ‘at home’ in the West” (James Clifford). By reading such 

works 
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as E.M.Forster’s Passage to India, J.M Coetzee’s Foe, Wole Soyinka’s : Adaptation of the Bacchae 

and poems written by A.D. Hope and Derek Walcott, students would be capable of assessing 

the impact of locational destabilization, contested subjectivities and power relations upon 

cultures and literatures. Using the critical tools of Postcolonial Studies this course attempts to 

interpret texts as sites of conflicting and conflicted histories and identities, as sites which 

challenge and subvert those omnipotent definitions produced in and by the West. There is a 

consistent effort to explore both the paradoxical relationship of Colonial and Postcolonial 

literatures and the complex power structures involved in the formation of canonical 

discourse(s). 

 

 

Unit I: Tagore: Nationalism (Selections)/ Fanon: Wretched of the Earth (Selections)/ 

Gauri Viswanathan: 'Mask of the Conquest” 

 

Unit 02: Bhabha: Other Question (Selections)/ Edward Said: Orientalism (Selections)/ 

Arif Dirlik: 'The Postcolonial Aura” 

 

Unit 03: Forster: A Passage to India Soyinka: Adaptation of the Bacchae / 

Chinua Achebe: The Novelist as a Teacher and Derek Walcott: What the 

Twilight Says [Any two] 

 

 

Recommended reading: 

 

Neil Lazarus: The Cambridge Companion to Postcolonial Literary Studies 

 

Padmini Mongia (ed): Contemporary Postcolonial Theory: A Reader 

 

John Thieme (ed): The Arnold Anthology of Post-colonial Literatures in English 

 

Elleke Boehmer: Colonial and Postcolonial Literature 

 

Bill Ashcroft et al: Key Concepts in Postcolonial Studies 

 

Ashcroft, Griffith, Tiffin (ed): The Post-colonial Studies Reader 

 

William Toye: The Oxford Companion to Canadian Literature 

 

James Arnold: A History of the Literature in Caribbean 
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John Mcleod: Beginning Postcolonialism. 

 

John Mcleod (ed.) : The Routledge Companion to Postcolonial Studies. 

 

Aijaz Ahmad: In Theory. 

 

Wole Soyinka: Myth, Literature and the African World 

 

 

 

 

Course 304: Extra-departmental Course 50 marks (4 credits) 

 

 

 

 

Introduction to Critical Theory and Cultural Studies 

 

This course is designed to introduce students of different disciplines to problems and 

concepts of contemporary critical theory and cultural studies. Modern critical theories can 

only be understood adequately if they are placed in the right philosophical, aesthetic, 

socio-economic and political context. The students will read and discuss works of critical 

theory, highlighting the fundamental questions they ask and answer, and examining how 

they can be relevant to the study of literature and culture. Students will learn how to 

identify suitable objects of inquiry, to do research, and to develop and present arguments 

according to the norms of literary and cultural studies. The course emphasizes on 

interdisciplinary approaches to exploring how cultural processes and artifacts are 

produced, shaped, distributed, consumed and responded to in diverse ways. 

 

 

 

Unit 1: 

 

Introduction to basic concepts of critical theory and cultural studies: Colonialism 

and Post-colonialism; Modernism and Postmodernism; Hegemony and 

Resistance; Marginality and Subaltern Studies; Translation Studies 
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Unit 2: 
 

Dr Ambedkar’s Speech at Mahad in Poisoned Bread/ Bama: Karukku/ Omprakash 
Valmiki: Joothan/ Arjun Dangle (ed.): Poisoned Bread (selections) (any two) 
 
 
 

Unit 3: 
 
P.O. Bodding: Santhali Folk Tales (Selections)/ Sankar Sinha & Indranil Acharya (ed): 
Survival & Other Stories/ Temsula Ao: Poetry from North East/ Mahasweta Devi (Selections) 
(any two) 
 

Recommended Reading: 
 

Chris Barker: Cultural Studies: Theory and Practice 
 

Ziauddin Sarder: Introducing Cultural Studies 
 

Jeffrey Nealson & Susan Giroux: The Theory Toolbox 
 

Raman Selden: Practising Theory and Reading Literature: An Introduction 
 

Raymond Williams: Marxism and Culture 
 

Stephen Greenblatt: Resonance and Wonder 
 

Sigmund Freud: Civilization and Its Discontents 
 

Paul de Man: The Resistance to Theory 
 

Eleanor Zelliot: Ambedkar’s World: The Making of Babasaheb and the Dalit Movement 
 

K. Satyanarayana & Susie Tharu (eds.) No Alphabet in Sight: New Dalit Writing from 

South India 
 

Sharmila Rege: Writing Caste/ Writing Gender: Narrating Dalit Women’s Testimonies 
 

Tapan Basu et al: Listen to the Flames: Texts and Readings from the Margins 
 

Temsula Ao: Ao-Naga Oral Tradition 
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Semester IV 
 

 

Course 401: American Literature50 marks (6 credits) 

 

This course provides an overview of American literature beginning with a period generally 

known as the American Renaissance. The term American Renaissance was coined by 

F.O. Matthiessen in his seminal work of American literary criticism American Renaissance: 

Art and Expression in the Age of Emerson and Whitman (1941) referring to the writings just 

before the American Civil War starting from around 1830s. Herman Melville’s masterpiece 

Moby Dick with its greater theme of death and the transcendental nature of Walt 

Whitman’s poetry collection Leaves of Grass became some of the greatest works of 

American Literary tradition that paved the way for future American writers. Other major 

writers of the 20
th

 century include Hemingway who typified the image of the lost 

generation post World War I, Nobel laureate Toni Morrison and her black narratives. Major 

playwrights include Arthur Miller whose Death of a Salesman brought out the themes of loss 

of identity and the warped vision of the American dream. It also shares the theme of 

inability to relate to reality with Tennessee Williams’ The Glass Menagerie. Lorraine 

Hansberry’s Raisin in the Sun is another major work which deals with the theme of dreams 

and the attainment of the same. The course also deals with major 20
th

 century poets such 

as Robert Frost who asked major questions about existence and Sylvia Plath whose 

poems are filled with death and despair. 

 

 

 

 

 

 

Unit I: Melville: Moby Dick/ Hemmingway: The Old Man and the Sea/ Toni Morrison: 

Beloved 

 

Unit 02: Miller: Death of a Salesman/ Tennessee Williams: The Glass Menagerie/ 

Philip Kan Gotanda: “Day Standing on its Head” 

Unit 03: Whitman/ Frost/ Plath. (Selections) [Any two] 
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Recommended reading: 

 

Handlin, Oscar: The Americans: A New History of the People of the United States (two 

Vols.) Lewis, Richard W.: The American Adam 

 

Persons, Stow: American Minds: A History of Ideas 

 

Horton. Rod W. & Herbert W. Edwards: Backgrounds of American Literary Thought 

 

Cunliffe, Marcus: The Literature of the United States 

 

Richard Ruland and Malcolm Bradbury: From Puritanism to Postmodernism: A 

History of American Literature. 

 

 

 

Course 402: Special Paper — I50 MARKS (6 CREDITS) 

 

Option A: Literature of the Indian Sub-Continent: Fiction and Non-

Fiction in English 
 

This optional course basically comprises Indian English fictions with the exception of Mahatma 

Gandhi’s My Experiments with Truth which is a non-fictional prose work. Apart from Gandhi’s 

work, the first unit includes two texts: Bankim Chandra’s Rajmohan’s Wife is the first Indian 

English novel and Tagore’s Home and the World is a translated work from the Bengali original. 

The second unit includes Indian English novels by three literary giants who are 

contemporaries: Mulk Raj Anand, Raja Rao and R.K. Narayan. Coolie is marked by a 

missionary zeal for social reformation whereas Kanthapura is a socio-political novel and is 

described as a “Gandhipurana”. The Guide, is a story of “enforced sainthood”, to quote 

Narayan’s own words, but perhaps more than that. The third unit is wholly devoted to 

translations: Samskara is a translation from Kannada and Godan is from Hindi. The English 

translations of select partition stories (originally written in Urdu) of Saadat Hasan Manto, a 

Pakistan-based writer, also come under this course. 
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Unit I: Bankim Chandra Chatterjee: Rajmohan’s Wife/ Tagore: Home and the World/ 

 

Gandhi: My Experiments with Truth (selections)  [any two] 

 

Unit 02: Raja Rao: Kanthapura/ R. K. Narayan/ The Guide; Mulk Raj Anand Coolie (Any two) 

 

Unit 03: U. R. Anantha Murthy: Samskara/ Premchand Godan/ Saadat Hasan Manto 

(selections) [any two] 

 

 

 

 

 

 

 

Recommended Reading: 

 

Meenakshi Mukherjee: Early Novels in India 

 

___________________. Twice-born Fiction 

 

___________________. Perishable Empire 

 

B.S. Naikar: Indian Literature in English Translation 

 

Ayesha Jalal: The Pity of Partition: Manto’s Life, Times and Work across the India-

Pakistan Divide 

 

 

 

Option B: New Literatures 50 marks (6 credits) 

 

New Literatures in English is a name given to the writings from former colonies of the British 

Empire such as Africa, Australia, and Canada etc. This course introduces students to the 

emergent body of literature being produced by writers from Africa in general, Australia, Canada 

and the Caribbean, the historical processes that have brought them into being, and its response to 

the changing global world. Chinua Achebe and Wole Soyinka are major Nigerian African writers 

who deal with themes of colonialism. Nobel laureate Doris Lessing on the other hand 
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deals with a whole spectrum of themes related to race, gender, conflicting ideology etc. New 

literatures from Australia concentrate on aboriginal themes. Major novelists and poets include 

Kim Scott, Sally Morgan and Ooedgeroo. From the Caribbean side two major writers V.S. 

 

Naipaul and jean Rhys who wrote a prequel to Jane Eyre. From the Canadian side Michael 

Ondaatje with his beautiful booker prize winning novel The English Patient is included. 

 

 

 

Unit I: (African) 
 

Chinua Achebe: Things Fall Apart/ Doris Lessing: The Grass is Singing/ 
 

Wole Soyinka: A Dance of the Forests (Any two) 
 
 
 
 

Unit 02: (Australian) 
 

Kim Scott: Benang/  (Selections) [any two] Patrick White- A 

Fringe of Leaves 
 

Unit 03: (Canadian, Caribbean) 
 

Michael Ondaatje: The English Patient/ Jean Rhys: Wide Sargasso Sea/ V. S. 
Naipaul: Enigma of a Rival/ Margaret Atwood: Surfacing 

 
 
 

Recommended Reading: 
 

Simon Gikandi: Encyclopedia of African Literature 
 

Abiola Irele (ed): The Cambridge History of African and Caribbean Literature 
 

Ashcroft, Griffith, Tiffin (ed): The Postcolonial Studies Reader 
 

Davis Jack & Bob Hodge (ed): Aboriginal Writings Today 
 

Bruce Bennett & Strauss (ed): The Oxford Literary History of Australia 
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William Toye: The Oxford Companion to Canadian Literature 
 

James Arnold: A History of the Literature in the Caribbean 
 
 
 
 
 
 
 
 

Course 403: Special Paper — II 50 MARKS (6 CREDITS 

 

Option A: Indian Writing in English (Poetry & Drama) 
 
The main objective of this course is to familiarize the students with Indian English poetry and 
drama. Beginning from the poetry of Toru Dutt we have included contemporary poets like 
Kolatkar and Mahapatra. The idea is to give the students the opportunity to understand the 
different stages in the development of Indian English poetry under the influence of 
Colonialism, Nationalism, Modernism and Postmodernism. Unit -3 includes three dramas 
either in translation or written originally in English. The aim is to expose the students to the 
varieties of theatrical experimentation and the achievements of three major modern Indian 
playwrights. 
 

Unit I: Toru Dutt & Sarojini Naidu / Sri Aurobindo & Tagore / Nissim Ezekiel & 
Kamala Das (Any two) 
 

Unit 02: A. K. Ramanujan & Arun Kolatkar/ Dom Moraes & Keki N. 
Daruwalla / R. Parthasarathy & Jayanta Mahapatra (Selections) (any two) 
 

Unit 03: Girish Karnad: Hayavadana/ Vijay Tendulkar: Ghashiram Kotwal/ Mahesh 

Dattani: Final Solutions [any two] 
 
 
 

Recommended Reading: 
 

M. K. Naik: A History of Indian English Literature 
 

Makarand Paranjape: The Penguin Aurobindo Reader 
 

Bruce King: Modern Indian Poetry in English 
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William Walsh: ‘Small Observations on a Large Subject (Nissim Ezekiel, R. Parthasarathy, 
A. 
 

K. Ramanujan)’ in Aspects of Indian Writing in English, ed. M. K. Naik 
 

Anisur Rahaman: Form and Value in the Poetry of Nissim Ezekiel 
 

Rabindranath Tagore: Three Plays (Translated and with an Introduction) 
 

Three Modern Indian Plays (Girish Karnard: ‘Tughlaq’, Badal Sirkar: 
‘Evam 

 

Indrajit’, Vijay Tendulkar: ‘Silence! The Court is in Session’) with an 
 

Introduction by U. R. Anantha Murthy 
 
 
 
 
 
 
 

Option B: American Literature 
 
This course presents a survey of American Literature from 1850 to the present day, offering a 
mix of the most important fiction and poetry of the period. The course covers texts that 
consider the explosive changes in American society during these years – from the Civil War 
and the end of slavery to the rapid of growth of American cities. This course considers how 
the nature of writing evolved alongside this changing society, which includes discussions on 
the development of literary realism and the radical innovations of literary modernism. 
 
 
 
 

Unit I: Mark Twain: The Adventures of Huckleberry Finn / Fitzgerald: The Great Gatsby/ 
 

Salinger: Catcher in the Rye [any two] 

 

Unit 02: Langston Hughes/ Wallace Stevens/ Allen Ginsberg (Selections) [Any two] 
 
Unit 03: Emerson: The American Scholar/ Thoreau: Selections from Walden/ Tony Morrison: 
 

Playing in the Dark [Any two] 
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Recommended Reading: 

 

Handlin, Oscar: The Americans: A New History of the People of the United States (two Vols.) 

 

Lewis, Richard W.: The American Adam 

 

Persons, Stow: American Minds: A History of Ideas 

 

Horton. Rod W. & Herbert W. Edwards: Backgrounds of American Literary Thought 

 

Cunliffe, Marcus: The Literature of the United States 

 

 

 

 

 

 

 

 

Course 404: Special Paper — III 50 MARKS (6 CREDITS) 

 

Option A: Diasporic Literature 
 

Given the context of Postcolonial discourse(s) and contemporary Indian writing in English this 

course intends to underscore the importance of Diasporic Studies through readings of fictional 

works like Rohinton Mistry’s Such a Long Journey, Bharati Mukherjee’s Jasmine, Amitav Ghosh’s 

Shadow Lines, Salman Rushdie’s Midnight’s Children, Bapsi Sidhwa’s Ice Candy Man, Jhumpa 

Lahiri’s Interpreter of Maladies. It also offers substantial insight into the theoretical aspect of 

Diasporic Studies through selections from Salman Rushdie’s Imaginary Homelands, Stuart 

Hall’s Cultural Identity and Diaspora and selections from Interrogating Post-colonialism edited by 

Harish Trivedi and Meenakshi Mukherjee. This course engages with the trajectory of 

dislocation and displacement that is defined today by the term ‘diaspora’. It not only attempts 

to theorize ‘diaspora’ as a “way of thinking, or of representing the world” (John Mcleod), it also 

cross-examines monolithic notions of nationality and exposes the ruptures that exist within the 

apparently homogenous and homogenized notions of the nation-state. It shows how, in today’s 

world of constant transcultural and transnational dispersions, re-rooting, movement and re-

settlement, reading becomes a kind of tour through an intricate matrix of diasporic conjectures, 
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disputed histories, hybrid identities and in-between spaces. Placed in our country, and 

at present, it helps re-define the ‘diasporic imaginary’ called India. 

 

 

Unit I: Rohinton Mistry: Such a Long Journey/ Bharati Mukherjee: Desirable Daughters/ 

Amitav Ghosh: The Shadow Lines [any two] 

 

Unit 02: Salman Rushdie: Midnight’s Children/ Chitra Banerjee Divakaruni: The Palace of 

Illusions / Jhumpa Lahiri: The Lowland (selections)  [any two] 

 

Unit 03: Salman Rushdie: Imaginary Homelands (selections)/ Stuart Hall: Cultural 

Identity and Diaspora/ William Saffran: “The Jewish Diaspora in a Comparative and 

Theoretical Perspective” (Selections) [Any two] 

 

Recommended Reading: 

 

A.K. Mehrotra: An Illustrated History of Indian Literature in 

English Maleolm Bradbury: The Atlas of Literature 

Avtar Brah: Cartographies of Diaspora: Contested Identities 

Robin Cohen: Global Diasporas: An Introduction. 

 

Michelle Keown, David Murphy and ames Procter (ed.): Comparing 

Postcolonial Diasporas. 

 

Kim Knott and Sean McLoughlin (ed.): Diasporas: Concepts, Intersections, 

Identities. 

 

Joel Kuorti and Om Prakash Dwivedi (ed.) : Changing Worlds Changing 

Nations: The Concept of Nation in the Transnational Era. 

 

Robin Cohen: Global Diasporas: An Introduction. 

 

Michelle Keown, David Murphy and James Procter (ed.): Comparing 

Postcolonial Diasporas. 

 

Kim Knott and Sean McLoughlin (ed.): Diasporas: Concepts, Intersections, 

Identities. Joel Kuorti and Om Prakash Dwivedi (ed.): Changing Worlds 

Changing Nations: The Concept of Nation in the Transnational Era. 
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Option B: Dalit Literature 
 

Dalit literature, or literature about the untouchables, an oppressed Indian caste under the rigid 

Hindu caste hierarchy, forms an important and distinct part of bhasha literature. Dalit literature 

emerged in the 1960s, starting with Marathi language on the western coast. It soon appeared 

in Hindi, Kannada, Telugu and Tamil languages in the south through narratives such as 

poems, short stories, and, mostly autobiographies, which stood out due to their stark portrayal 

of reality and the Dalit political scene. An Anthology of Dalit Literature, edited by Mulk Raj Anand 

and Eleanor Zelliot, and Poisoned Bread: Translations from Modern Marathi Dalit Literature, 

originally published in three volumes and later collected in a single volume, edited by Arjun 

Dangle, both published in 1992, were perhaps the first books that made visible this new genre 

of writing throughout India. This course includes representative texts of Bama, Omprakash 

Valmiki and Laxman Rao Gaikwad to provide a glimpse of contemporary Dalit writings in India. 

Ambedkar’s essay is also a significant part of the course sensitizing the learners about the 

seminal role played by this great Dalit leader. Limbale’s essay on Dalit aesthetics is a very 

useful guide to the reading of Dalit texts. The inclusive character of the course is made 

apparent with the inclusion of Bangla Dalit short fiction in English translation. 

 

 

 

 

Unit I: Bama: Karukku/ Ompraksh Valmiki: Joothan / Laxman Gaikwad: The 

 

Branded (any two) 

 

Unit 02: ‘Dr. Ambedkar’s Speech at Mahad’ in Poisoned Bread, Sharankumar Limbale: 

 

Towards an Aesthetic of Dalit Literature (selections), Baby Kamble: The Prisons We Broke 

(any two) 

 

Unit 03: M. R. Anand & Eleanor Zelliot (eds): An Anthology of Dalit Literature (poems) 

/ Arjun Dangle (ed): Poisoned Bread [poems /stories (selections)] / Sankar Prasad 

Singha & Indranil Acharya (eds): Survival and Other Stories (selections) [Any two] 

 

Recommended Reading: 

 

Dr. B. R. Ambedkar: Annihilation of Caste 
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________________. Who were Shudras? 

 

Kancha Illaih: Why I am not a Hindu 

 

N. M. Aston (ed): Dalit Literature and African-American Literature 

 

Fernando Franco, Jyotsna Macwan & Suguna Ramanathan: Journeys to 

Freedom: Dalit Narratives 

 

Murali Manohar: Critical Essays on Dalit Literature 

 

K. Satyanarayana & Susie Tharu (eds): The Exercise of Freedom: An Introduction 

to Dalit Writing 

 

Raj Kumar: Dalit Personal Narrative: Reading Caste, Nation and Identity 

 

Tapan Basu et al: Listen to the Flames: Texts and Readings from the Margins 

 

K. Purushottam: Interrogating the Canon: Literature and Pedagogy of Dalits 
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Proforma for the Scheme of Study & Examination of Choice 

Based Credit System, Master of Science in Geography 

SEMESTER - I 

Code/Module 

Title of the paper Type Duration of 
Examination 

(hour) 

End-term 
Assesment 

Internal 
Assesment 

Total 
Marks 

Credit 

PGGEOCCT -
101 

 

Geotectonic and 
Geomorphology 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
102 

 

Soil and 
Biogeography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
103 

 

Economic 
Geography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
104 

 

Settlement 
Geography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCGP
-105 

General Practical Practical 5 100 -- 100 8 

PGGEOIDC-1 - Theory 3 75 75 100 6+2=8 

   -- 335 115 400 32 

 

Notes: PG – Post Graduation; GEO – Geography; CC – Core Course; T - Theory; GP – General Practical; 

IDC – Inter-disciplinary Course 

 

SEMESTER - II 

Code/Module 

Title of the paper Type Duration of 
Examination 

(hour) 

End-term 
Assesment 

Internal 
Assesment 

Total 
Marks 

Credit 

PGGEOCCT-
201 

 

Climatology Theory 2 38 12 50 3+1= 4 

PGGEOCCT -
202 

 

Hydrology and 
Oceanography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT -
203 

 

Social and Cultural 
Geography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT -
204 

 

Remote Sensing and  
Geographical 

Information System 

Theory 2 38 12 50 3+1= 4 

PGGEOCCGP
-205 

General Practical Practical 5 100 -- 100 8 

PGGEOIDC-2 -- Theory 3 75 75 100 6+2=8 

   -- 335 115 400 32 

Notes: PG – Post Graduation; GEO – Geography; CC – Core Course; T - Theory; GP – General Practical; 

IDC – Inter-disciplinary Course. 
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SEMESTER - III 

Code/Module 

Title of the paper Type Duration of 
Examination 

(hour) 

End-term 
Assesment 

Internal 
Assesment 

Total 
Marks 

Credit 

PGGEOCCT-
301 

 

Tourism Geography Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
302 

 

Regional Geography 
of India 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
303 

 

Population 
Geography 

Theory 2 38 12 50 3+1= 4 

PGGEOCCT-
304 

 

Geographical 
Thought 

Theory 2 38 12 50 3+1= 4 

PGGEOCCCE-
305 

Seminar and Group 
Discussion 

-- --  100 100 8 

PGGEOCCGP
-306 

General Practical Practical 5 100 -- 100 8 

Total   -- 335 115 400 32 

Notes: PG – Post Graduation; GEO – Geography; CC– Core Course; T – Theory; CE – Continuing 

Evaluation; GP – General Practical; IDC – Inter-disciplinary Course 

 

SEMESTER - IV 

Code/Module 

Title of the paper Type Duration of 
Examination 

(hour) 

End-term 
Assesment 

Internal 
Assesment 

Total 
Marks 

Credit 

PGGEOCCT-
401 

 

Regional Planning 
and Development 

Theory 2 38 12 50 3+1= 4 

PGGEOSPCT-
402 

 

Special Course* Theory 2 38 12 50 3+1= 4 

PGGEOSPCT-
403 

 

Special Course* Theory 2 38 12 50 3+1= 4 

PGGEOSPCT-
404 

 

Special Course* Theory 2 38 12 50 3+1= 4 

PGGEOSPCP-
405 

Special Course 
Practical 

Practical 3 50 -- 50 4 

PGGEOCCGP-
406 

General Practical Practical 3 50 -- 50 4 

PGGEOSPCPR-
407 

Special Course 
Project 

-- -- 100 -- 100 8 

Total   -- 335 115 400 32 

Notes: PG – Post Graduation; GEO – Geography; CC– Core Course; T – Theory; P – Practical; SPC – 
Special Course;  GP – General Practical; PR – Project. 

 

*  Special Course to be offered: cartography, urban geography, population   geography, 

fluvial geomorphology 
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Semester – I 

Module – pggeocct-101 

Geotectonic and geomorphology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 

Objectives and History of Geomorphology: Methods of Geomorphic analysis - Concept of 
system and types, equilibrium, adjustment in nature; Geomorphological Mapping - schemes 
andbasis of landform classification; Energy and Force in Geomorphology -behavior, strength 
and resistance of rocks, soil andwater. 
 
UNIT – II 

Plate Tectonics and Geodynamics:Concept of plate tectonics and plate tectonics hypothesis, 
Vine- Mathew’s hypothesis, Isostatic adjustment and geodynamics, palaeo-
magnetism,reconstruction of palaeo-magnetism, reversal of polarity. Application of plate 
tectonics theory to - Continental drift, Mountain building, volcanicity, earthquakes and sea 
floor spreading. 
 
UNIT – III 

Hill Slope forms and Processes: processes for slope development; Slopes - evolution, forms, 

parallel retreat and slope replacement models. 

 

UNIT – IV 

Agent and Processes of Erosion:peneplain, pediplain, etchplain, exhumed erosion surface, 

panplain, wave-cut platform, glacial plain; Concepts of Sedimentation - Methods of 

observing sediment: Models of deposition, dating of sediments, case study - flood plains, 

alluvial fans, deltas,dunes. 

 

 
Recommended Books 
 

1. Ahnert, Frank, 1998: Introduction to Geomorphology, Arnold Publishers Ltd., London, UK, First 

Edition. 

2. Alt, David, 1982: Physical Geology: Approach, Wardsworth Publishing Company, California, 

USA, First Edition. 
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3. Bartholomed, Rolland B. and Tillery, Bill W., 1984: Earth Science, D.C. Heath & Co., Lexinton, 

USA, First Edition. 

4. Bradshaw, M.J., Abbott, A.J. and Gelsthorpe, A.P., 1978: The Earth’s Changing surface, Hodder & 

Stoughton, London, UK, First Edition. 

5. Butzer, Karl W., 1976: Geomorphology from the Earth, Harper and Row, Publishers, New York, 

USA, First Edition. 

6. Chorely, R. J. & Kennedy, 1971; Physical Geography: A systems approach, Prentice Hall. 

7. Chorley, Richard J., Schumm, Stanley, A. and Sugden, David E., 1985: Geomorphology, Methuen 

& Company, New York, USA, First Edition. 

8. Cooke, R. U. and Doornkamp, J.C., 1997: Geomorphology in environmental management: A new 

Introduction, Oxford University Press, New York, Second Edition. 

9. Davis, Stanley N., Reitan, Paul H. and Pestrong, Raymond, 1976: Geology: Our Physical 

Environment, McGraw-Hill Book Company, New York, USA, First Edition. 

10. Derbyshire, E., Gregory, K. J. and Hails J. R., 1979: Geomorphological Processes: Studies in 

Physical Geography, Butterworths, London, UK, First Edition. 

11. Embleton, Clifford and Thornes, John, (Ed.), 1980: Processes in Geomorphology, Arnold-

Heineman  Publishers (India) Pvt. Ltd., New Delhi, First Indian Edition. 

12. Flint, Richard Foster and Skinner, Brian J., 1977: Physical Geology, John Wiley & Sons, New York, 

USA, Second Edition. 

13. Gabler, Robert E., Brazier, Sheila, Sagar, Robert J. and Wise, Daniel L., 1982: Essentials of Physical  

Geography, Saunders College publishing, New York, USA, Second Edition. 

14. Garner, H.F., 1974: The origin of Landscapes: A Synthesis of Geomorphology, Oxford University 

Press, Inc., New York, USA, First Edition. 

15. Gerrard, A. J., 1988: Rocks and Landforms, Unwin Hayman, London, UK, First Edition. 

16. Gilluly, James, Waters, Arron C. and Woodford, A.O., 1968: Principles of Geology, W.H. Freeman 

and Company, London & Toppan Company, Ltd., Tokyo, Japan, Third Edition. 

17. Holmes, Arthur, 1965: Principles of Physical Geology, First ELBS and Nelson Edition, London, 

UK, Second Edition. 

18. Kale, Vishwas S. and Gupta, Avijit, 2001: Introduction to Geomorphology, Orient Longmen, 

Calcutta,  First Edition. 

19. King, Lester C., 1967: The morphology of the earth: A study and synthesis of world scenary, 

Oliver and Boyd, Edinburg, UK, Second Edition. 

20. Larousse, 1961: Encyclopedia of the Earth, Prometheus Press, New York, USA, Batchworth Press, 

Ltd.  

21. Rice, R.  J., 1977: Fundamentals of Geomorphology, Longman Group Ltd., London, UK, First 

Edition. 

22. Selby, M. J., 1993: Hillslope materials and processes, Oxford University Press, Oxford, Second 

Edition.  
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23. Small, R. J., 1978: The study of Landforms: A Textbook of Geomorphology, Cambridge University 

Press, Cambridge, UK, Second Edition. 

24. Strahler, Arthur N., 1960: Physical Geography, John Wiley & Sons, Inc., New York, USA, Second 

Edition. 

25. Strahler, Arthur N., 1963: The Earth Sciences, Harper’s Geoscience Series, Harper & Row 

Publishers, New York, USA, First Edition 

26. Trinkler, K. J., 1989: History of Geomorphology: From Hutton to Hack, Unwin Hayman, 

Winchester, USA, First Edition. 

27. Worcester, Philip G., 1948: A Textbook of Geomorphology, D. Von Nostrand Co., Inc., New York, 

USA, Second Edition. 

 
 

Semester – I 

Module – pggeocct-102 

Soil and Bio Geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

Unit I 

Biogeography:Definition scope and significance of biogeography; Elements of biogeography with 

special reference to India; environment, habitat, plant-animal association; zoo geography of India; 

World distribution of forests and major plants communities. Biogeographical Regions: 

phytogeographical and zoogeographical regions of the world. Distribution of major animal communities. 

Conservation of forests, wildlife sanctuaries and parks. 

Unit II 

Ecosystem: Basic ecological principles; Geo-biochemical cycles: carbon, oxygen, nitrogen and phosphorus 

cycles. Biome and biomass; Biodiversity - concept, recent trends and future possibilities; Biodiversity 
- Causes of depletion, effect of climate change on biological diversity. Conservation of biodiversity. 

Anthropogenic effects on animals.- Impact of pre-agricultural man, impact of domestication, 
Impact of industrialization and urbanization. 
 

Unit III 
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Soil Geography:Definition, components of soils; Origin and formation of soils- weathering 
process, Soil forming factors; soil forming process, soil profile development under different 
climatic conditions;Physical properties of soils; 
 

Unit IV 

Soil Classification and Significance: Genetic classification of soil. Factors of soil erosion. Soil 
conservation measures.Soil degradation and Wasteland - Definition of soil degradation and 
its causes; Soil reclamation and management. 
 

Recommended Books 

1. Allee, W.C. & Schmidt, K.P., Ecological Animal Geography, New York.  
2. Bennett, H. H. : Soil Conservation. 
3. Bibby, J.S. and Machney, D. : Land Use Capability Classification; Soil Survey; England 

and Wales, Harpenden, U.K. Technical Monograph No. 1. 
4. Bridges, E. M. (1986): Principles and Applications of Soil Geography, Halsted Press. 
5. Bunting, B. T. (1976). The Geography of soils, Hutchinson, London 
6. Brikeland, P. W. (1984). Soils and geomorphology, Oxford University Press 

7. Brown, J. H., & A. C. Gibson, Biogeography, St. Louis, Mosby, 1983.  
8. Brown, J.H. and Lomolino, M.V., Biogeography, Second Edition, Sinauer Associates, Inc. 

Sunderland, Massachusetts, 1998.  
9. Cox, C.B., Moore, P.D., Biogeography, An Ecological and Evolutionary Approach, 5th 

ed., Blackwell Science, Cambridge, 1993 

10. Cloudsley-Thompson, J.L., Terrestrial Environment, London. 

11. Daji, J. A. (1970): A textbook of soil science, Asia Pub. House 
12. Darlington, P., Zoogeography, New York.  

13. FAO (1974) : Approaches to land classification, Soil Bulletin No. 22. 
14. FAO (1976) : A framework of Land Evaluation, Soil Bulletin No. 3. 
15. FAO (1978 :{UNESCO/UNEP – Assessment of Soil loss by water erosion. 
16. Foth, Henry D. and Schafer, John W. : Soil Geography and Land Use, John Wiley & sons, 

New York, First Edition, 1980. 
17. Gerrard, A.J. : Soil and Landform. 
18. Hole, Francis D. and Campbell, James B. : Soil landscape analysis, Routledge & Kegan 

Paul , First Edition, 1985. 
19. Hudson, N.W.: Soil Conservation. 
20. Huggett, R.J., Fundamentals of Biogeography, Routledge, U.S.A, 1998.  

21.  Jones, R.L., Biogeography: Structure, Process Pattern and Change within a Biosphere.  
22. Klingbiel, A.A. and Montgomery, P. 1961: Land capability classification : Soil 

conservation Series, USDA, Agricultural Handbook No, 210. 
23. MacDonald, Glen, Biogeography: Introduction to Space, Time and Life, John Wiley, New 

York, 2002.  
24.  Mathur, M.S., Essentials of Biogeography, Jaipur.  

25. Miller, R. W. and Donahue, R. L. (1990): Soils, Prentice-Hall of India 



8 | Raiganj University – M.Sc. Geography Syllabus 
 

26. Morgan, R.P.C. : Soil erosion and conservation. 

27. Newbigin, M.I., Plant and Animal Geography, London.  

28. Odum, Eugene P., Fundamentals of Ecology, Philadelphia.  

29. Pitty, A. F. (1978): Geography and soil properties. University Press. 
30. Robinson, H., Biogeography, The English Language Book Society and Macdonald and 

Evans, London, 1982  
31. Olson, Gerald W., : Field Guide to Soils and the Environment : Applications of soil 

surveys, Chapman and hall, New York, USA, First Edition, 1984. 
32. Olson, Gerald W., : Soils and the Environment : A guide to soil surveys and their 

applications, Chapman and Hall, new York, USA, Firs Edition, 1981. 
33. Simmon, I.G., Biogeography: Natural and Cultural, Longman, London 1974.  

34. Stamp, L. Dudley. : The land of Britain: its use and misuse, Longmans, Green and Co. 
Ltd., in conjunction with Geographical Publications Ltd., London, Third Edition, 1962. 

35. Watts, David, Principles of Biogeography, London. 

 

 

Semester – I 

Module – pggeocct-103 

Economic Geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT I 

Economic Geography: Scope content and importance of Economic Geography; approaches to 
the study of Economic Geography; relation of Economic Geography with other branches of 
geography; Economic sectors - primary, secondary and tertiary; types of economies. 
 
 
UNIT II 

Von Thunen’s model and selected agricultural concepts: Von Thunen’s model of agricultural 
land use and its modifications; Selected agricultural concepts: crop concentration, crop 
diversification, crop combination, agricultural productivity and efficiency. 
 

Unit III 

Theories of industrial location: Alfred Weber, TordPalander, August Losch, Walter Isard and 

Rawstron’sprinciples. Methods of measuring the spatial distribution of manufacturing; 

location quotient and co-efficient of Geographical association. 



9 | Raiganj University – M.Sc. Geography Syllabus 
 

Unit IV 

Transport and Network: Modes of transport; Transport Network - elements, connectivity and 
accessibility; traffic flow; role of transport in economic development; morphology and 
periodicity of market, role of market in economic development. 
 
 

Suggested Readings 

1. Alexander, J.W., Economic GeographyBoesch, H., A Geography of world Economy.  

2. Brian, J.L., Berry et al., The Geography of Economic Systems.  

3. Barlow, M.H. & R.G. Newton., Patterns and Processes in Man's Economic Environment.  

4. Chisholm, M., Geography and Economics.  

5. Jones, C.F., Economic Geography.  

6. Grigg, D.B., Agricultural Systems of the World: An Evolutionary.  

7. Loyd, P. & P. Dickens., Location in Space; A Theoretical Approach to Eco. Geo.  

8. Hartshon, T.A., Economic Geography.Husain, Majid : Agricultural  Geography, Inter-India 
Publications, Delhi, 1979. 

9. Husain, Majid: Economic Geography  
10. Llyod P. L. & Dicken P. – Location in Space: A theoretical approach to economic Geography. 
11. Losch , A., The Economics of Location, University Press, Yale, New Haven, 1954. 

12. Miller, E. & E. Willard., A Geography of Manufacturing.  

13. Mc. Carty, H. &J.B.Lindberg., A preface to Economic Geography.  

14. Singh J. and Dhillion. S. S. Agriculture Geography, McGraw Hill, India, New Delhi 1984. 
15. Smith, D. M. : Industrial Location, John Wiley & Sons, N.Y., 1971. 

16.  Strahler, A.N. & A. Strahler., Geography and Man's Environment.  

17. Symons. L.: Agricultural Geography, Bell and Sons, London, 1972. 
18. Symons. L.: Agricultural Geography, Bell and Sons, London, 1972. 

19. Thoman, R.S. & E.C. Conkling., The Geography of Economic Activity.  

20. Thoman, R., " Economic Geography" in International Encyclopaedia of S.Science 

21. Von Royen, W., Fundamentals of Economic Geography.  

22. Wheeler, J. O. et. al.: Economic geography, John Wiley, New York, 1995. 

23.  William Von Royen, et. al., Fundamentals of Economic Geography.  

24. Zimmerman, E.W., World Resources and Industries.  
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Semester – I 

Module – pggeocct-104 

Settlement Geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

Unit I 

Settlement Geography: Definition, scope and approaches to study the Settlement Geography; 
Archeological finds and settlements - Mesopotamia, the Nile valley, the Indus valley; Place 
names versus settlements; The rural urban continuum. 
 
Unit II 

Origin, distribution and functional classification of settlements: Origin and distribution 
pattern of rural settlements and urban centers (with special reference to India); Functional 
Classification of rural and urban centers (with special reference to India). 
 
Unit III 

Settlement Structure: Models explaining morphological pattern of rural settlements (with 
special reference to India), Models and theories explaining morphological pattern of urban 
centers, shape analysis of rural settlements and urban centers. 
 
Unit IV 

Settlement Hierarchy:Central place theory -theory of Walter Christaller and its application; 
theory of August Losch and its application; measurements of centrality, hierarchy of 
settlements in India.    
 

 

Suggested Readings 
 

1. Ambrose, Peter, 1970: Concepts in Geography, Vol.-I, Settlement Pattern, Longman. 

2. Baskin, C., (Translator) 1996: Central Places in Southern Germany, Prentice-Hall Inc. 

Englewood Cliffs New Jersey, Originally written by C.W. Christaller in German with title 

DioZentralenOrleSuddeutsch land in 1933. 

3. Haggett, Peter, Andrew D. Cliff and Allen Frey (Ed.) 1979: Locational Models Arnold 

Heinemann. 

4. Hudson, F. S. (1976) Geography of Settlements, Macdonald, London. 

5. King, Leslie, J., 1986: Central Place Theory, Saga Publications, New Delhi. 

6. Mayer, M. Harold and Clyde F. Kohn (Ed.) 1967 Readings in urban Geography, Central 
Book Depot, Allahabad. 
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7. Mitra, Asok, Mukherjee S and Bose, R., 1980: Indian Cities Abhinav Publications, New 

Delhi. 

8. Nangia, Sudesh, 1976: Delhi Metrpolitan Region, K.B. Publications, New Delhi. 

9. Prakasa, Rao, V. L. S., 1992: Urbanisation in India: Spatial Dimensions, Concept 
Publishing Co., New Delhi. 

10. Ramachandran, R., 1992: Urbanisation and Urban Systems in India, Oxford University 

Press, New Delhi. 

11. Singh, R. L. and Kashi Nath Singh (Ed.) 1975: Readings in Rural Settlement Geography, 
National Geographical Society of India, Varanasi. 

12. Ucko, M. J., Ruth Tringham and G. W. Dimbleby (editors) 1972: Man, Settlement and 
Urbanism,Duckworth. 

13. United Nations Centre for Human Settlements (HABITAT) 1996: An Urbanising World, 
Global Report on Human Settlements, Oxford University Press for HABITAT. 

 

 

 
Semester – I 

Module – pggeoccgp-105 

General practical 

 

 
End-term Assessment – 100 

 

 
Unit I 

Study of Topographical Maps       25 
 

• Morphometric analysis of drainage basin: Stream ordering (Horton and Strahler), 
Drainage density and texture in different ecological set up 

• Basin circulatory and elongation 

• Altimetric curve, hypsometric curve 

• Ruggedness index, dissection index 

• Nearest neighbour analysis of settlements (based on topographical maps) 

• Quantitative relation between settlement and different relief aspects by linear 
regression analysis 

 
Unit II 

Weather Instruments              25 
 

• Pluviometric chart 

• Thermo-hydrograph 
• Barometric chart 
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Unit IV 

Thematic Mapping        50 

• Methods of measuring - crop combination, agricultural efficiency, location 
quotient and co-efficient of Geographical association 

• Time Series analysis for measuring trend of land value /land use by the method 
of Semi averages and Least Squares - Straight line and Parabola of the second 
degree 

• a) Measurement of breaking points and detour index. b) Spatial Distribution 
ofPopulation Mapping and Population Potential 

• Lorenz Curve, Ginni’s coefficient of localisation(already in UG course)and 
Centographic measures 

 
 

 
Laboratory Note Book and Viva-Voce        
 
 
Suggested Readings 
 

1. Command of the Defence Council: Textbook of Topographic Surveying, Ministry of 
Defence, London, Fourth Edition, 1965 

2. Cromley, Robert G., 1997: Digital Cartography, Prentice Hall, Englewood Cliffs, New 
Jersey, First Edition 

3. Ebdon, David: Statistics in Geography: A Practical Approach, Basil Blackwell Publisher, 
Oxford, England, 1983 

4. Frank, Harry & Steven C. Althoen, 1994: Statistics: Concepts and Applications, 
Cambridge University Press, Cambridge, UK, Cambridge low price edition, 1997. 

5. Misra, R.P.,: Fundamentals of Cartography, Concept Publishing Company, New Delhi, 
Revised & Enlarged Edition, 1989 

6. Rabinson, Arthur H., Morison, Joel L., Muehrcke, Philip C., Kimerling,  
7. A. Jon and Guptill, Stephen C.: Elements of Cartography,John Wiley & Sons, Inc., N.Y., 

Sixth Edition, 1995 
8. RaiszErwin,: Principles of Cartography, International Student Edition, McGraw-Hill 

Book Co. Inc., Tokyo, Japan, First Edition 1962 
9. Raisz, Erwin,: General Cartography, McGraw Hill Book Co., New York, 1938 
10. Sarkar, Ashis: Practical Geography – A Systematic Approach, Orient Longman, Cal First 

Edition, 1991 
11. Sarkar, Ashis and Roy, P., 1983: Some selected Map Projection for India – their relative 

efficiencies, Geographical Review of India, Kolkata, Vol. 43, No. 2 
12. Singh, R. L.: Elements of Practical Geography, Kalyani Publishers, New Delhi, First Ed., 

1979 
13. Stout, K.J. and Blunt, L., 1994: Three-Dimensional Surface Topography, Penton Press, 

London, First Edition 
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14. Tobler, W. R.: Automation and Cartography, in Geographical Review of India, Calcutta, 
Vol. 49, No. 4 
 

 

 
 

Semester – I 

Module – PGGEOIDC-1 

Interdisciplinary Course -1 
(for other streams) 

 
 

ENVIRONMENTAL GEOGRAPHY AND DISASTER MANAGEMENT 
 

End term: 75 (6 credit) 
Internal assessment: 25 (2 credit) 

Total:100 (8 credit) 
 

UNIT I 

Environmental Geography: Meaning and scope of Environmental Geography; Relations of 
Environmental Geography with other sciences; meaning, component and types of environment, 
approaches to the study of man-environment relationships.  
 
UNIT II 

Ecosystems: meaning, types and components of ecosystem; function of ecosystem, trophic levels, food 
chain and food webs; Ecological pyramid and flow of energy; Bio-geo-chemical Cycles, Nitrogen 
cycle, Carbon cycle and Hydrological cycle. 
 
UNIT III 

Environmental Degradation and Pollution: concept and types of environmental degradation; causes 
of environmental degradation; sources and types of pollution; Air Pollution - adverse effect of air 
pollution on weather and climate; ozone depletion, green house effects, effects on human health 
water pollution - surface and ground water pollution, adverse effects on human health.  
 
UNIT IV 

Environmental Planning and Management: Environmental management – methods and approaches; 
ecological basis of environmental management – ecological principles;environmental impact 
assessment (EIA).  
 
UNIT V 
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Disaster: meaning and concept; hazards, risk and vulnerability. Disaster – classification of disasters; 
Natural disaster – earthquake, floods, drought and global warming: causes, consequences and 
mitigation;Manmade disasters, their types – technological and industrial disasters. Social disasters: 
causes, consequences and mitigation.  
 

Unit VI 

Disaster management: relief and response; reconstruction and rehabilitation; Disaster management: 
prevention, preparedness and mitigation.  Importance of information in disaster 
management,significance of remote sensing and GIS;Mitigation and management - role of Government, 

NGOs; Plans and policies and laws. 
 
 
 
Suggested Readings 
 

1. Chandna, R.C., 1998, Environmental Awareness, Kalyani Publishers, New Delhi.  

2. Gaur, S., and Chandrashekhar, T., 2006, Global Environmental Crisis, Book Enclave, 
Jaipur.  

3. Government of India. (1997) Vulnerability Atlas of India. New Delhi, Building Materials 
& Technology Promotion Council, Ministry of Urban Development, Government of 
India. 

4. Gupta, P.D., 2003, Environmental Issues for the 21st Century, Mittal Publications, New 
Delhi.  

5. Kapur, A. (2010) Vulnerable India: A Geographical Study of Disasters, Sage Pub. , New 
Delhi. 

6. Modh, S. (2010) Managing Natural Disaster: Hydrological, Marine and Geological 
Disasters, Macmillan, Delhi.  

7. Morris, D., Freeland, J., Hinchliff, S., Smith, S. (ed.), 2003, Changing Environments, Pd. 
John Wiley and Sons Ltd., The Open University, U.K.  

8. Park, C.C., 1980, Ecology and Environmental Management, Butterworths, London.  

9. Radha, S., and Sankhyan, A.S., (ed.), 2004, Environmental Challenges of the 21st Century, 
Deep Publications, New Delhi.  

10. Rasure, K.A., 2007, Environment and Sustainable Development, Serials Publications, 
New Delhi.  

11. Saxena, H.M., 2006, Environmental Studies, Rawat Publications, Jaipur.  

12. Sinha, A. (2001). Disaster Management: Lessons Drawn and Strategies for Future, New 
United Press, New Delhi.  

13.  Singh Jagbir (2007) “Disaster Management Future Challenges and Oppurtunities”, 2007. 

Publisher- I.K. International Pvt. Ltd. S-25, Green Park Extension, Uphaar Cinema 
Market, New Delhi, India. 

14. Singh, R.B. (2005) Risk Assessment and Vulnerability Analysis, IGNOU, New Delhi.  
15. Singh, R. B. (ed.), (2006) Natural Hazards and Disaster Management: Vulnerability and 

Mitigation, Rawat Publications, New Delhi.  

16. Singh, S., 1991, Environmental Geography, Prayag Publication, Allahabad.  
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17. Stoltman, J.P. et al. (2004) International Perspectives on Natural Disasters, Kluwer 
Academic Publications. Dordrecht.  

18. Strahler, A.N., and Strahler, A.M., 1997, Geography and Man’s Environment, John Wiley 
and Sons, New York.  

19. Taj, B., Murphy, P. and Rana, P.S., 2007, Environmental Impact Assessment, An Indo – 
Australian Perspective, Bookwell New Delhi.  

20. Verma, S. B. and Shiva, K.S.,(ed.), 2005, Environmental Protection and Development, 
Deep Publications, New Delhi.  

 
 
 
Notes: 

1. Question paper shall be divided into Group A and Group B. Group A shall consist of long answer type 

questions and Group B brief answer type questions.  

2. In Group A, there shall be two questions each carrying 10 marks from each unit. Out of two, examinees are 

to answer one question from each unit. Thus, six units shall carry 6 x 10 = 60 marks of long answer type 

questions. 

3. Group B shall consist of five questions each of 3 marks covering any five units. Thus, total marks for Group 

B shall be 3 x 5 = 15 

4. For internal assessment, total marks are 25. 

 

 
Semester – II 

Module – pggeocct-201 

climatology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT I 

Climatology: Nature and scope of climatology and its relationship with meteorology; 
Insolation and heat budget; Green house effect; Atmospheric motion: forces controlling 
motion of air; general circulation in the atmosphere; local winds; jet stream; Atmospheric 
moisture: humidity, evaporation, condensation; processes of precipitation formation and 
types of precipitation; Acid rain: causes and impact. 
 
UNIT II 

Ocean atmospheric interaction: El Nino, Southern oscillation (ENSO) and La Nina.  
Atmospheric disturbances: Cyclones – tropical and extra-tropical; Thunderstorms – origin, 
characteristics, classification and distribution; Western disturbances. 
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UNIT III 

Climatic changes: Evidences, possible causes and impact; Global warming:environmental 
impacts and society’s response. 
 
UNIT IV 

Applied climatology: Methods of data collection; Weather forecasting - historical 
perspectives and modern development. Hydro-meteorology: concept and applications. Agro-
meteorology: concept and applications. Climate and settlement – urban heat island.  
 
Suggested Readings 

 
1. Barry, R. G. and Chorley, R. G., Atmosphere, Weather and Climate, Methuen & Co., 

London, 1968. 
2. Byers, H. R., General meteorology, McGraw Hill Book Co., New York, 1959. 
3. Craig, R. A., The Upper Atmosphere – Meteorology and Physics,  Academic Press, New 

York, 1965. 
4. Critchfield, H. J., General Climatology, Prentice Hall of India Pvt. Ltd., New Delhi, 1975. 
5. Crowe, P. R., Concepts in Climatology, Longmans, London, 1971. 
6. Das, P. K., The Monsoons, N.B.T., New Delhi, 1970. 
7. Flohn, H. (Ed.), General Climatology, Elseveir, Amsterdam, 1969. 
8. Haurwitz, B. and Austin, J. M., Climatology, Mcgraw Hill Book Co., New York, 1944. 
9. I.M.D., Monsoons of the World, I.M.D., New Delhi, 1960. 
10. Kendrew, W. G., Climatology, Oxford University Press, 1957. 
11. Landsberg, H., Physical Climatology, Gray Printing Inc. Du. Bois, Paris, 1958. 
12. Mason, B. J., Clouds, Rain and Rain making, Cambridge University Press, Cambridge, 

1962. 
13. Mason, B. J., The Physics of Clouds, Oxford University Press, New York, 1970. 
14. Petterssen, Sverre, Introduction to Meteorology, Mcgraw Hill Book Co., New York, 1958. 
15. Rasool, S. I. (Ed.), Chemistry of the Lower Atmosphere, Plenum Press, New York, 1975. 
16. Ratcliffe, J. A., (Ed.),  Physics of the Atmosphere, Academic Press, New York & London, 

1960. 
17. Riehl, H.,  Jet Streams of the Atmosphere, Colorado University, Colorado, 1969. 
18. Saha, P. K., El-Nino – La Nina/ENSO and its Impact on Global Climate in 

‘Contemporary Dimensions in Geography’, University of Burdwan, Burdwan, 2000. 
19. Saha, P. K., Nature and Natural Processes in ‘Environment’, Calcutta University, 

Calcutta, 2000. 
20. Saha, P. K., & Bhattacharyya, P. K., AdhunikJalavayu Vidya (Modern Climatology), West 

Bengal State Book Board, Calcutta, 1999. 
21. Trewartha, G. T., An Introduction to climate, Mcgraw Hill Kogakusha, Ltd., Tokyo,  
      1968. 
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Semester – II 

Module – pggeocct-202 

Hydrology and oceanography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT I 

Hydrological cycle and surface hydrology: Hydrology -definition, hydrological cycle, 
characteristics, significance and interpretation;Surface hydrology - runoff characteristics, 
runoff cycle; Conceptual and empirical relationship between rainfall and runoff;Drainage 
basin hydrology - components, interface and flood analysis;Stream flow measurement - 
techniques and their application. 
 

UNIT II 

Sub-surface hydrology and basin management: Basic concept -aquifer and their 
characteristics,hydraulic conductivity, specific yield and watershed leakage.Components - 
Definition and characteristics of precipitation, evaporation, evapo-transpiration, infiltration, 
rainfall recharge. Principles of integrated basin management-concept of micro watershed 
planning, water management in tropical cities and rainwater harvesting. 
 

 

UNIT III 

Ocean Morphology: Fundamental - origin, characteristics and classification of the major 
structure and morphological features of the ocean with particular reference to Plate 
Techniques Bottom configuration - Pacific, Atlantic and Indian Ocean.Ocean sediments: Origin, 

classification and movement coral reefs and atolls; evolution.  

 
UNIT IV 

Chemical Oceanography: Composition of sea water, classification of elements based on their 
distribution, chemical exchanges across interfaces and residence times in sea water; 
Biological Oceanography: Classification of the marine environment and marine organisms; 
Physio- chemical factors affecting marine life, adaptation and biological processes; Primary 
and secondary production; factors controlling phytoplankton and zooplankton abundance 
and diversity. 
 
 
 
Suggested Readings 



18 | Raiganj University – M.Sc. Geography Syllabus 
 

 
 

1. Brooks, K.N., Ffolliott, P.F., Gregersen, H.M and DeBano, F.B. (2003): Hydrology and the 
Management of Watersheds , 3rd edition, WileyBlackwell,Chichester. 

2. Brutsaert, W. (2005): Hydrology: An Introduction , Cambridge University Press, Cambridge. 
3. Carter, R.W.G. (1988) :C oastal Environments: An Introduction to the Physical, Ecological 

and Cultural Systems of Coastlines , Academic Press, London. 
4. Chow, V.T. (1988) :Applied Hydrology , McGrawHill Education, New York. 
5. Dingman, S.L. (2002): Physical Hydrology , 2nd edition, Prentice Hall, Englewood Cliffs. 
6. Ganeri, A. (1994): The Ocean Atlas , Dorling Kindersley, London. 
7. Garrison, T.S. (2007): O ceanography: An Invitation to Marine Science , 6th edition, Brooks 

Cole, Chicago. 
8. Keary, P. and Vine, F.J. (1996): G lobal Tectonics , 2nd edition, Blackwell Scientific 

Publications, Oxford. 
9. Keith, D. and Mays, L.W. (2004): Groundwater Hydrology , 3rd edition, Wiley, Chichester, 

KinkadeLevario, 
10. H. (2007): D esign for Water: Rainwater Harvesting, Stormwater Catchment, and Alternate Water 

Reuse , New Society Publishers, Gabriola Island (Canada). 
11. Leier, M. (2001): W orld Atlas of the Oceans: More than 300 Maps and Charts of the Ocean Floor , 

Firefly Books, London. 
12. Pinet, P.R.(2006) Invitation to Oceanography , 4th edition, Jones & Bartlett Pub. New York. 
13. Pirazzoli, P.A. (1996): Sea Level Changes: The Last 20000 Years . Wiley, New York. 
14. Pugh, D. (2004): C hanging Sea Levels. Effects of Tides, Weather and Climate , Cambridge 

University Press, Cambridge. 
15. Thruman, H.V. and Trujillo, A.P. (2003): I ntroductoryOceanography , 10th edition, Prentice 

Hall, Englewood Cliffs. Todd, D.K. (2004): Groundwater Hydrology , 3rd edition, Wiley, 
Chechester.  

16. Trujillo, A.P and Thurman, H,V. (2007): E ssentials of Oceanography , 9th edition, 
PrenticeHall, Englewood Cliffs. 

17. Woodroffe, C.D. (2003): C oasts: Form, Process and Evolution , Cambridge University Press, 
Cambridge 
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Semester – II 

Module – pggeocct-203 

Social and cultural geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

Unit I 

Social Geography: Definition, Evolution and approaches; relation of social geography with 
other social sciences; social structure and social system: concept and element of social 
structure; Society – meaning, nature, characteristics and types of society; Social groups - 
classification, characteristics, importance and; Primary and secondary social groups; 
community; social space; social processes and its forms, social inequality, social justice, social 
well being. 

 
Unit II 

Cultural Geography: Definition, development, scope and content, cultural region,, theme of 
cultural integration, theme of cultural landscape, methodology, culture – concept, 
significance, characteristics, functions and components;cultural hearth and cultural realm, 
cultural diffusion, cultural lag, cultural landscape, Cultural Region; Folk culture – folk 
culture regions, cultural diffusion in Folk Geography; cultural integration in Folk Geography; 
Cultural process - cultural assimilation, integration and acculturation; Cultural segregation 
and cultural regeneration. 
 
Unit III 

Elements of Social and Cultural Geography in India: Caste System –meaning and 
characteristics, changes in caste system during British rule, caste in independent India;Caste 
and social stratification – the scheduled caste: definition and problems of scheduled castes, 
measures for welfares for scheduled castes; the Backward Classes: definition and description 
of backward classes, the Backward classes movement. 
 
Unit IV 

The Scheduled Tribes: concept and definition of tribes – issues in Indian context; Tribes in 
India – their classification; Perspectives on Tribal India – approaches to tribal problems, 
major problems and related issues; Forests, tribals and forest policy; Development policies; 
tribal displacement and problems of rehabilitation; Issues of Social Change and 
Transformation in India: Constitutional imperatives - constitution and social 
change.Development planning and social change. 
 
Suggested Readings 



20 | Raiganj University – M.Sc. Geography Syllabus 
 

1. Ahmad, A.: Social Structure and Regional Development, Rawat Pub. Co., New Delhi, 1993.  

2. Ahmad, Aijazuddin : Social Geography, Rawat Publications, New Delhi, 1999.  

3. Bhattacharya, D.C.: Sociology, Vijaya Publishing House, Kolkata, 7th edition, 2002. 

4. Bhowmick, Prabodh Kumar Ed :Tribal people of India : Societyculture and 
development ( R N, Bhattacharya Kolkata, 2008), (DELNET) 

5. Bhupinder Singh and Mahanti, Neeti, Tribal policy in India.(Inter- India 
Publication, New Delhi, 1997) (NHRC) 

6. Blunden, J., Haggett, P., Harnnett, C. and Sarre, P. ( 1985): The Fundamentals of Human 
Geography, Harper and Row, New York. 

7. Carter, J. And Jones, T. 1989 : Social Geography: An Introduction to Contemporary Issues, 
Edward Arnold, London. 

8. Choudhary, R N and Naqvi :Commentary on the scheduledcastes and scheduled 
tribes act, 1989. (Orient Publication, New Delhi, 2007) (DELNET) 

9. Danda, Ajit K.: Ethnicity in India, Inter-India Publications,  

10. De Blij H.J. 1995 : The Earth: An Introduction to its Physical and Human Geography, John 

Wiley and Sons Inc., New York. 

11. Dreze Jean, Amartya Sen, Economic Development and Social opportunity, Oxford 

University Press, New Delhi, 1996. 

12. Dubey, S.C.: Indian Society, National Book Trust, New Delhi, 1991. 

13. Jones, Emrys and John Eyles : An Introduction to Social Geography, Oxford University Press, 

London, 1977.  

14. Gupta, Ramnika: Tribal Contemporary Issues: Appraisal and Intervention, Concept 

Publishing Company, 2007. 

15. Khare, R.S. : Cultural Diversity and Social Discontent, Sage India, New Delhi, 1998.  

16. Mandelbaum, David G. : Society in India, University of California Press, Berkley, 1970.  

17. Massey, James Ed :Indigenous people: Dalits issues in today’stheological debate 
(ISPCK, Delhi, 1994) (DELNET) 

18. Meena, Radhakrishna :Dishonoured by history : Criminal tribes &British colonial 
policy. (Orient Longman, New Delhi, 2001) (NHRC) 

19. Mehta, Parkash :Tribal rights. (Shiva Publishers Distrbutors,Udaipur, 1996) 
(NHRC) 

20. Parvthamma, C : Scheduled Castes and Tribes. (New Delhi,1984) (DELNET) 
21. Rao C,N. Shankar: Sociology, S Chand and Company Limited, New Delhi, 2005. 

22. Rao, M.S.A.: Urbanisation and Social Change, Orient Longmans, New Delhi, 1970.  

23. Rao, Vijendra K R V :Scheduled Castes and Tribes. (New Delhi,1984) (DELNET) 
24. Sareen, T.R. and S.R. (ed.) : Castes and Tribes of India, Anmol, New Delhi, 1993.  

25. Raza, Moonis and Ahmad, Aijazuddin :Atlas of tribal India : Withcomputed tables of 
district- level data and its geographical. 

26. Russell, R V :Tribes and Castes of the Central Provinces of India.(Delhi, 1975) 
(DELNET) 

27. Russell, R.V :Tribes and Castes of the Central Provinces of India,(London, 1916) 
28. Sarkar, H S :Safeguards for Scheduled Castes and Tribes (NewDelhi, 1981) 

(DELNET) 
29. Schwartzberg Joseph; An Historical Atlas of South Asia, University of Chicago Press, 
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Chicago, 1978. 

30. Sen, Amartya and Drze Jean, Indian Development: Selected Regional Perspectives, 

Oxford University Press, 1996. 

31. Sen, Jyotirmoy (2007): A Text Book of Social and Cultural Geography, Kalyani Publishers 

32. Singer, Milton and B.S. Cohn (ed.): Structure and Change in Indian Society, Aldine, Chicago, 

1968.  

33. Singh, K.S.: Tribal Situation in India, Indian Institute of Advanced Studies, Shimla, 1972.  

34. Singh, K S :Scheduled Tribes : People of India. 
35. Singh, K.S :Jawaharlal Nehru : Tribes and tribes and tribal policy.(Anthropological 

Survey of India, Calcutta, 1989) (DELNET) 
36. Smith, David: Geography: A Welfare Approach, Edward Arnold, London, 1977 

37. Sopher, David E.: An Exploration of India, Longman, London, 1980.  

38. Srinivas, M.N.: Social Change in Modern India, Orient Longman, 1966.  

39. Srinivas, M.N. (ed.): Caste: Its Twentieth Century Avatar, Penguin India, New Delhi, 1997.  

40. Upadhyay, H C :Reservation for Scheduled Castes andScheduled Tribes (Anmol 
Publications, New Delhi, 1991) (SCJL) 

41. Vidyarthi L.P and Rai B.K.: The Tribal Culture of India, The Concept Company, New Delhi, 

1985. 
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Semester – II 

Module – pggeocct-204 

Fundamentals of Remote sensing and geographical information system 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 
 
UNIT-I 

Fundamentals: Remote Sensing –concept, data, process, source of energy, interaction with atmosphere 

and target, recording of energy by sensor, transmission, reception and processing, interpretation and 

analysis; Types of Remote Sensing and SensorCharacteristics; historical development of 
remote sensing with special reference to Indian Space Programme;; Photographic imaging; 
digital imaging; Visual image interpretation; Digital image processing; Data integration, 
analysis and presentation; Application of remote sensing – Landcover and Landuse, 
agriculture, forestry, geomorphology, urban applications, hydrology, ocean and coastal 
monitoring 
 
UNIT-II 

Aerial Photographs - types of aerial-photographs and their applications, measurement of 
scale, heights and slope from vertical aerial photos; image interpretation techniques, photo 
mosaics; Identification and mapping of elements of natural and cultural landscape including 
topography, drainage, surficial material, vegetation, settlements, transport networks and 
land use, image interpretation techniques, photo mosaics.   
 
 
UNIT-III  

Geographical Information System: concept of GIS, definition and development; Key concepts 
of GIS – Hardware, software, Procedure, Data and users; GIS -an integration of Spatial and 
Attribute Information; GIS and related terms; GIS - a knowledge hub; Functions,areas of 
applicationand advantages of GIS, functional requirements of GIS,limitation of GIS; Spatial 
data model;Process of GIS: Data capture, data sources, data encoding method, linking of 
spatial and attribute data. 
 
 
UNIT-IV  

Geospatial Analysis: Geospatial data analysis, integration and modelling of Geospatial data, 
Geospatial data analysis methods, database query-vector and raster data query; Geostatistics, 
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Geovisualization; Modern trends of GIS: Local to global concepts in GIS, increase in 
dimension in GIS, Linear to non-linear techniques in GIS, development in relation between 
geometry and algebra in GIS, developments of common techniques in GIS, integration of GIS 
and remote sensing and its application in resource mapping, urban management. 
 
Suggested Readings:  
 
 

1. Aggarwal C.S. and P.K. Garg (2000). Remote Sensing, A.H. Wheeler & Co. Ltd, 
New Delhi.  

2. Anji Reddy (2000) Remote Sensing and Geographical Information System (An 
Introduction), Hyderabad. 

3. Avery T.E., and G.L. Berlin (1992): Fundamentals of Remote Sensing and Air Photo 
Interpretation, 514 Ed. Macmillan, New York, USA. 

4. Avery T.E., and G.L. Berlin (1992): Fundamentals of Remote Sensing and Air Photo 
Interpretation, 514 Ed. Macmillan, New York, USA.  

5. Bhatta Basudeb (2016): Remote Sensing and GIS, 2nd edition,Oxford University 
Press. 

6. Campbell, J.B. (2002) Introduction to Remote Sensing, 3rd ed., Taylor & Francis, 
New York, USA.  

7. Chrisman, Nicholas, (1997) Exploring GIS. John Wiley and Sore. 
8. Jeffery Stare and John Estes (1990) Geographical Information Systems: An 

introduction, Prentice Mall. 
9. Lillesand, Thomas M.  and R. Kiffer (1994), Remote Sensing and Image 

Interpretation, 3rd edition, John Willy & sons, Inc New York, USA.  
10. Meenakhi Kumar(2000), Text book on Remote Sensing; NCERT, New Delhi.  
11. Sabins, F (1982): Remote Sensing Principles and Application, Freemass and 

Compare, New York, USA  
12. Jensen, J.R. (2000), Remote Sensing of the Environment: An earth Resource 

Perspectives, Pearson Education Inc. India.  
13. Nag and Kudrat (2002), Remote Sensing and Image Interpretation, Concept 

Publishers, Delhi. 
14. Meenakhi Kumar(2000), Text book on Remote Sensing; NCERT, New Delhi.  
15. Anji Reddy (2000) Remote Sensing and Geographical Information System (An 

Introduction), Hyderabad. 
16. Ian Heywood, Sarah. C and Srinivaras Raju (2006), An Introduction to GIS, Peason 

Education, Delhi.  
17. Nag, Prithvish and Sengupta Samita (2007), GIS Concepts and Business 

opportunities, Concept publication, Delhi. 
18. T. Bernhardsen (1999), GIS: An Introduction, Wiley, New York. 
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Semester – II 

Module – pggeoccgp-205 

General practical 

 
End-term Assessment – 100 

Unit I 

 

Surveying          30  
    

• Contouring of an area with the help of Dumpy Level 

• Measurement of height of an object with the help of Theodolite when the base is 

inaccessible. 

• Theodolite survey: Principles and Application, Traversing, Computation of Co-ordinates 

and areas. 

Unit II 

Remote Sensing        30 

 

(i) Identification of Flight Line and Scale of Photographs; Determination of height of objects from 

single vertical photographs  

(ii) Identification of objects and features with stereoscope.  

(iii) Image to image rectification /Geo-referencing of satellite imagery in image processing 

software.  

(iv) Preprocessing techniques, image transformation techniques. 

(v) Image classification techniques and Preparation of thematic maps on landuse/land cover  

(vi) Image mosaicking and creation of subset; Merging images of various resolution  

(vii) Post-classification analysis and accuracy assessment, generation of classification report. 
 

Unit III  

Geographical Information System and GeopspatialAnalysis    30 

(i) Geo-referencing of scanned maps and satellite images applying reference spheroids 
(WGS-84 and Everest etc.) and Projections (Universal Transverse Mercator’s and 
Polyconic). 

(ii) Creation of Geo-data base and shape file. 

(iii) On screen digitization/vectorisation of spatial data in the form of -  layers: polygon, polyline and 

point; adding attributes to these layers and statistical calculations. 

(iv) Digitization of administrative maps, drainage basin;  

(v) Geospatial Analysis a) Geospatial measurements b) overlay operations c) network analysis  b) 

surface analysis  
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(vi) Displaying attribute data on map by various methods.  

(vii) Preparing layout and printing of theme map. 

(viii) Uses of GPS device. 

 

 

Unit IV 

 

Laboratory Analysis of Soil           10 

 

1. Soil Analysis 

• Kit Box analysis (N.P.K., Organic Matter, and pH) 

• Soil Profile Recognition and Microbial change  

 

 

 

Suggested Readings: 

 
1. American society of Photogrammetry: Mannual of Photographic Interpretation , Banta  
2. Pub. Co., Wisconsin, 1960.  
3. Avery, T.E., Interpretation of Aerial Photographs, Minnipolis, 1962.  
4. Barett, E.C. & Curtis, L.F., Introduc. Of Environ. Remote Sensing, 1976.  
5. Cromley, R.G., Digital Cartography, Prentice Hall, N.Jersey, 1992 
6. Dury, G.M., Map Interpretation, IssacPitsman, London, 1952.  
7. Cunan, R.J., Principles of remote sensing, London, 1985.  
8. Fraser Taylor, D.R., “ Geographical Information System, Pergmon Press, U.K., 1991 
9. Higgings, A.L. – Higher surveying 
10. Hord, R.M., Remote sensing: Methods and Applications, N.Y., 1986.  
11. Lender, D.R., Aerial Photographic, Mc Graw Hill, N.Y., 1960.  
12. Luder, D., Aerial Photography Interpretation: Principles and applications, McGraw Hill, 

N.Y., 1959.  
13. Lilles&Klefer, Remote sensing & Image Interpretation.  
14. Maquire, D.J., Good Child, M.F. and Rhind, D.W., “ Geographical Information Systems: Principles 

and Application, Taylor and Francis Publication Washington, 1991 
15. Monmonier, M.S., Computer Assisted Cartography: Prainciples and Prospects, P.Hall, New 

Jersey, 1982 
16. Peuquet, D.J. and Markle, D.F “Introductory Reading in Geographical Information System” , 

Taylor and Francis Publication, Washington, 1990.  

17. Reeves, R.G.(Ed.) Mannual of Remote sensing(Vol.2) Virginia, 1975.  
18. Robinson, A. – Elements of Cartography. 
19. Sabins, F.F., Remote sensing: Principles & Interpretation, 1982.  
20. Shahab Fazal. GIS Basics, New age International Publisher. 
21. Smith, H.T.V., Aerial Photographs & their Applications, N.Y., 1943.  
22. Spurs S.H., Photogrammetry & Photo Interpretation, N.D., 1960.  
23. Stershew, A.I., Aerial Photography.  
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24. Tomar, M.A. &Maslakar, A.R., Aerial Photographs in Landuse& Forest Survey, Dehra- 
Dun, 1974.  

25. Thomas, E.A., Interpretation of Aerial Photographs, Minnesota.  
26. Usill, G.W. (Revised by Hearn, G.S.G) Pract. Surveying, London, 1960.  
27. White, L.P., Aerial Photography & Remote sensing for soil survey.  
28. James, B. Camp bell., Introduction to Remote Sensing- 2nd Edi. Taylor & Francis, 

London.  
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Semester – II 

Module – PGGEOIDC-2 

Interdisciplinary Course-2 
(for other streams) 

 
Landforms, Atmosphere and Resources 

 
Paper Code – PGGEOIDC-2 

End Term : 75 (6 credit) 
Internal assessment - 25 (2 credit) 

Total :100 (8 credit) 
 

UNIT I 
Fundamental Concepts in Geomorphology - Geological structures and landforms; principles 
of uniformitarianism; Cycle of Erosion - concepts of Davis and Penck; Continental Drift 
Theory – concept of Wegener; Plate Tectonics – concept and related views.  
 
UNIT II 
Earth’s Mmovement – endogenetic forces, folds, faults, rift valleys, exogenetic forces; 
Dynamics of fluvial processes and resulting landforms;  Dynamics of glacial processes and 
resulting landforms;  Dynamics of Aeolian processes and resulting landforms; Ground water 
Dynamics and Karst Landforms.    
 
UNIT III 
Nature and scope of climatology and its relationship with meteorology. The atmosphere: 
Structure and composition, insolation, heat-balance of the earth. Distribution of temperature: 
Temporal, vertical and horizontal, Green House effect. Distribution of atmospheric pressure 
and winds. 
 
UNIT IV 
Climatic Phenomena: Air masses and fronts, origin, growth, classification. Frontogenesis, 
types and weather associated with fronts. Climatic Classifications: Koppen'sThornthwaites - 
A critical appraisal of each classification. 
 
UNIT V 
Nature, scope and significance of Geography of Resources. Definition and concept of natural 
resources. Classification of resources. Characteristics of natural resources: Resource 
conservation and management with reference to land and forest resource.  
 
UNIT VI 
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Theories of Resource Use - Theories of agricultural location; Theories of industrial location: 
Weber and Losch; Energy resources-Conventional energy resources - coal, petroleum, non – 
conventional - solar and geothermal energy. 
 
 
 
Suggested Readings 
 
A. For Landforms  
 

1. Ahmed, E. (1985): Geomorphology. Kalyani Publishers, New Delhi. 
2. Bloom, A. L. (1998/ 2001): Geomorphology. 3rd edition. Prentice Hall of India, New Delhi. 
3. Chorley, R.J., Schumm, S. A. and Sugden, D. E. (1984): Geomorphology. Methuen and 
4. Company Ltd., London. 
5. Dayal, P. (1994): A Text Book of Geomorphology. Kalyani Publishers, New Delhi. 
6. Fairbridge, R.W. (ed.) (1968): Encyclopaedia of Geomorphology, Reinhold Book 
7. Corporation., New York 
8. Gregory, K.J. and Walling, D.E. (1973): Drainage Basin Form and Process. Edward Arnold, 

London. 
9. Jog, S. R. (ed.) (1995): Indian Geomorphology (2 vols.). Rawat Publications, Jaipur 
10. Kale, V. and Gupta, A. (2001): Introduction to Geomorphology. Orient Longman, 
11. Hyderabad. 
12. King, C.A.M. (1966): Techniques in Geomorphology. Edward Arnold, London. 
13. Pethick, J. (1984): An Introduction to Coastal Geomorphology. Arnold, London. Indian, 

reprint , 2000. 
14. Sharma, P. R. (ed.), (1993): Applied Geomorphology in Tropics. Rishi Publications, Varanasi 
15. Singh, S. (2004): Geomorphology. PrayagPustak Bhawan, Allahabad. 
16. Sparks, B.W. (1986): Geomorphology. Longmans, London. 
17. Thornbury, W.D. (2005): Principles of Geomorphology. John Wiley and Sons, New York. 
18. Wooldridge, S.W. and Morgan, R.S. (1959): The Physical Basis of Geography- An Outline of 

Geomorphology. Longman, London. 
 
B. For Atmosphere 
 

1. Barry & Perry., Synophic Climatology.  

2. Blair, T.A., Climatology-General and Regional.  

3. Chorley, R.J. & Barry, R.G., Atmospheric Weather and climate.  

4. Donn, W.L., Meteorology.  

5. Jackson, I.J., Climate, Water and Agriculture in the Tropics, 1977.  

6. Kendrew, W.G., Climates of the Continents.  

7. Lal, D.S., Climatology.  

8. Mather, J.R., Climatology: Fundamental and Applications, 1974.  

9. Patterson., Introduction to Meteorology.  

10. Rama sastery, A.A., Weather & Weather fore casting.  

11. Rummey, G., Climatology and the world's climate.  

12. Stringer., Foundation of Climatology.  
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13. Stringer., Techniques in Climatology.  
14. Trewartha, G.T., An Introduction to Climate. 

C. For Resources  

1. Alexander, J.W., Economic Geography, New Jersey, 1965.  
2. Ali, S.A., Resources for Future Economic Growth, New Delhi, 1979.  
3. Behends, William, W., The Dynamics of Natural Resource Utilization in D.Meadow(Ed.), 

Masaclusetts, 1972.  
4. Duncan, G., Resource Utilization and Conservation, New York, 1975.  
5. Earl, D.K., Forest Energy and Economic Development, Oxford, 1975.  
6. Ranner, G.T., Conservation of Natural Resources, New York, 1942.  
7. Zimmerman, E.W., Introduction to World Resources (edited by H.L. Honker, The Ohio State 

University, New York, 1964.  
8. Zimmermann, E.N., World Resources & Industries, New York.  

 

 

Notes: 

1. Question paper will be divided into Group A and Group B. Group A shall consist of long answer type 

questions and Group B brief answer type questions.  

2. In Group A, there shall be two questions each carrying 10 marks from each unit. Out of two, examinees are 

to answer one question from each unit. Thus, six units shall carry 6 x 10 = 60 marks of long answer type 

questions. 

3. Group B shall consist of five questions each of 3 marks covering any five units. Thus, total marks for Group 

B shall be 3 x 5 = 15 

4. For internal assessment total marks are 25. 
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Semester – III 

Module – pggeocct-301 

TOURISM GEOGRAPHY 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT I 

Geography of Tourism: Definition, nature, scope importance and extent; Relationship 

between Geography and Tourism; Tourism Promotion– Ecotourism, Agro-tourism, Heritage 

tourism and Adventure tourism.Factors affecting tourism – physical and cultural factors; 

Tourism motivation, tourism as an industry.      

 

UNIT II 

The Classification of Tourism and Tourists: Types of tourism – Domestic and International 

Tourism - adventure, wildlife, medical, pilgrimage, business, leisure, pleasure, eco and 

cultural tourisms. Comparison between mass and alternative tourism.Tourists types – Local, 

National and International. Impact of tourism– economic impact, physical and 

environmental impact, socio-cultural Impact. 

 

UNIT III 

 Infrastructure and Support System:  Accommodation, transport; other facilities and 

amenities; Impact of tourism: physical, economic and social and perceptional positive and 

negative impacts.  

 

UNIT IV 

Indian Tourism: Regional dimensions of tourist attraction, evolution of tourism, promotion 

of tourism. Tourism development in North Bengal: Darjeeling Himalayas, Duars and other 

places of North Bengal Region. 

 

Suggested Readings 

 

1. Bhatia A.K (1996): Tourism Development: Principles and Practices. Sterling 

Publishers, New Delhi.   
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2. Inskeep. E (1991): Tourism Planning: An Integrated and Sustainable Development 

Approach Van.   

3. Kaul R.K (1985): Dynamics of Tourism and Recreation, Inter- India, New Delhi.  

4. Kaur, J. (1985): Himalyan Pilgrimages and New Tourism, Himalyan Books, New 

Delhi  

5.  Lea, J. (1988): Tourism and development in the third world   

6. Milton, D. (1993): Geography of World Tourism, Prentice Hall, New York  

7.  Peace, D. G. (1987): Tourism To-Day: A geographical Analysis, Harlwo, Longman   

8. Robinson, H. A.(1996): A Geography of Tourism, McDonald and Evans, London  

9. Sharma, J. K. (ed.)(2000) : Tourism, Planning and Development- A new 

perspective, Kanishka 

10. Singh, R. L. and KashiNath Singh (Ed.) 1975: Readings in Rural Settlement 

Geography, National Geographical Society of India, Varanasi 

 

Semester – III 

Module – pggeocct-302 

Regional geography of india 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT -I 

Climate: Genesis of Indian Monsoon; Role of Jet Stream on Indian Monsoon; distribution of 

rainfall and rainfall zones in India; climatic regions and their characteristics; identification of 

drought and flood prone areas in India. 

 

UNIT - II 

Agriculture: Agricultural characteristics; agrarian problems and causes of low productivity; 

Green Revolution and White Revolution in India; Major agro-climatic and agro-ecological 

regions of India. 

 

UNIT – III  
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Energy resources, Industry: Production and use of conventional and non-conventional 

sources of energy; Energy crises and conservation;  Industrial development: historical 

perspective – development during Five Year Plans; Industrial policy;  Impact of 

liberalization, Industrial  problems ; industrial regions. 

 

UNIT – IV 

Micro-Regions: Case Study of North Bengal - Resource base of North Bengal: Physical,  

Economic and Manpower.  

 

Suggested Readings 

 

1. Atkinson, E. T., (Ed) 1882:Geology of the Himalayas, Cosmo Publications, New 

Delhi, India, Reprinted from ``The Himalayan Districts of the NWn provinces of 

India”, Reprinted in 1993. 

2. B. C. C. & I. – West Bengal: An Analytical Study. 

3. Bagchi, K. and Mukherjee, K. N. : Diagnostic survey of West Bengal, A Research 

Publication,Vols. I – IV, Calcutta University, 1980. 

4. Bose, S. C., 1978: Geography of West Bengal, National Book Trust, India, New 

Delhi, Second Revised Edition. 

5. Centre for Science & Environment (1988) State of India’s, Environment, New Delhi. 

6. Centre for studies in Social Sciences: Problems of the economy and planning in 

West Bengal. 

7. Chatterjee, A. B., Gupta, Avijit and Mukhopadhyay, Pradip K. (Ed.) 1970: West 

Bengal Firma K L Mukhopadhyay, Calcutta. 

8. Dasgupta, B. (Ed.) – Urbanisation, Mirgration and rural change: A Study of West 

Bengal. 

9. Deshpande, C. D., 1992: India: a Regional Interpretation ICSSR & Northern Book 

Centre. 

10. Dreze, Jean & Amartya Sen (ed.) 1996: India Economic development and Social 

opportunity. : Oxford University Press, New Delhi. 

11. F. E. Pergiter: The Sundarbans. 

12. Ghosh, Arun, 1989: West Bengal: Landscapes, Nov. 1983 – Feb. 1983- Feb. 1986, A 

Travel Diary, K. P. Bagchi& Company, Calcutta, First Edition. 
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13. Govt. of West Bengal – West Bengal Forests. (Forest Directorate Centenary 

Commemoration Volume) 

14. Hunter, W. W. : Statistical Accounts of Bengal, Trubner& Company, 1875, London, 

UK, First Edition in India in 1973 by D. K. Publishing House, Delhi, India. 

15. Krishnan, M. S., 1982: Geology of India & Burma, CBS Publishers & Distributors 

India, New Delhi, Sixth Edition. 

16. Kundu, A. and Raza, Moonis, 1982: Indian Economy: the Regional Dimension. 

Spectrum Publishers, New Delhi. 

17. Mukherjee, K. N., 1996: Agricultural land capability of West Bengal: Part – I : West 

Bengal, Part – II: The Ganga Delta, Ma Sitala Composing Works, Calcutta, First 

Edition. 

18. Oldham, R. D. : Manual of Geology of India (Vide O’Malley). 

19. Pascoe, Kt., Edwin H. (Ed) 1959: A Manual of the Geology of India and Burma, 

Geological Survey of India, Calcutta Third Edition, revised & Largely rewritten. 

20. Robinson, Francis, 1989: The Cambridge Encyclopaedia of India, Pakistan, 

Bangladesh, Sri Lanka, Nepal, Bhutan & Maldives. Cambridge University Press, 

London. 

21. Saklani, P. S., (Ed.) 1978: Tectonic geology of the Himalaya, Today and 

Tomorrow’s Printers & Publishers, New Delhi, India, First Edition. 

22. Singh, R. L. (Ed.) 1971: India: A Regional Geography, National Geographical 

Society, India, Varanasi. 

23. Spate, OHK & ATA Learmonth, 1967: India & Pakistan Methuen, London. 

24. Vaidyanadhan, R., (Ed.) 1991: Quaternary Deltas of India, Memoir 22, Geological 

Survey of India, Bangalore. 

25. Wadia, D. N. 1975: Geology of India, Tata McGraw–Hill Publishing Company Ltd., 

New Delhi, Fourth Edition. 
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Semester – III 

Module – pggeocct-303 

Population geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT - I 

Population Geography: Scope of Population Geography;development of Population 

Geography; Sources of population data; Classical andmodern theories in population. 

 

UNIT - II 

Population Dynamics: Fertility - concepts, measures and world pattern. Mortality - concepts, 

measures and world pattern; Migration - causes, consequences and world pattern. 

 

UNIT – III 

World Population and Development: Population resource region, human development  

index (HDI), Population andeconomic development, poverty. 

 

UNIT – IV 

India’s Population: Population distribution and density;growth of population, age-sex 

structure,rural-urban composition, urbanization, literacy, economic activities, Scheduled 

Caste and Scheduled Tribe population, population policy. 

 

Suggested Readings 

 

1. Berclay, George W. – Techniques of Population analysis. 
2. Bhattacharya A. – Human migration through the ages, The Calcutta Review, new Series, Vol. 

III, No. 1, 1977. 
3. Bhattacharya A. – Population Geography of India. 
4. Bilasborrow, Richard E and Daniel.Hogan, Population and Deforestation in the Humid 

Tropics, International Union for the Scientific Study of Population, Belgium ,1999. 
5. Bogue, D, J., Principles in Demography, John Wiley, New York ,1969. 
6. Bose, Ashish et.al.: Population in India’s Development (1947-2000); Vikas Publishing House, 

New Delhi ,1974. 
7. Census of India, India: A State Profile, 1991. 
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8. Chandna, R. C., Geography of Population: Concept, Determinants and Patterns, Kalyani 
Publishers, New York , 2000. 

9. Clarke, John I., Population Geography, Pergamon Press, Oxford ,1973. 
10. Crook, Nigel, Principles of Population and Development. Pergmon Press, New York , 1997. 
11. Daugherty, Helen Gin, Kenneth C. W. Kammeyir , An Introduction to Population (Second 

Edition), The Guilford Press, New York, London, 1998. 
12. Garnier, B. J., Geography of Population , Longman, London, 1970. 
13. Jones Emrys -  Metropolis. 
14. Kanitkar Tara and Vende Asha – Studies in Population. 
15. Kochhar, Rajesh, The Vedic People: Their History and Geography , Orient Longman Ltd., 

New Delhi , 2000. 
16. Mamoria, C. B. ,India’s Population Problem, Kitab Mahal,  New Delhi , 1981. 
17. Mitra, Asoka, India’s Population; Aspects of Quality and Control. Vol. I & II, 

AbhinarPublications , New Delhi , 1978. 
18. Premi, M. K., India’s Population: Heading Towards a Billion, B. R. Publishing Corporation, 

1991. 
19. Smith ,R. I. (Ed.) – The ecology of man. 
20. Srinivasan, K. and M. Vlassoff., Population Development Nexus in India: Challenges for the 

New Millenium. Tata McGraw – Hill, New Delhi,  2001. 
21. Srinivasan, K., Basic Demographic Techniques and Applications Sage publications, New 

Delhi 1998. 
22. Sundaram K. V. and Sudesh Nangia, (ed.), Population Geography, Heritage, Publications, 

Delhi 1986. 
23. The determinants and consequencs of population trends, Vol. I, United nations Publication, 

1977. 
24. UNDP: Human Development Report. Oxford University Press ,Oxford 2000. 
25. United Nations, Methods for Projections of Urban and Rural Populations, No.VIII , New York 

1974. 
26. Woods, R. Population Analysis in Geography. Longman, London 1979. 
27. Zelinsky Wilbur, A prologue to Population Geography, Prentice Hall, 1966. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 | Raiganj University – M.Sc. Geography Syllabus 
 

Semester – III 

Module – pggeocct-304 

Geographical thought 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I 

Geography during the Ancient and Medieval period:Ancient period: Contribution of Greeks, 
Romans and Indians;Medieval period - Dark Age in Geography; Arab Geographical 
thoughts; Age of Explorations and Travels. 
 
UNIT – II 

Geography during the Modern period (since 18th Century): Contribution of German 
School; Contribution of French School; Contribution of Russian School; Contribution of 
American School; Contribution of British School. 
 
UNIT – III 

Recent Trends in Geography (Since 1950): Positivist spatial science view point and systems 
approach; Behavioural Geography; Humanistic Geography; Relevant, Liberal and Radical 
Geography. 
 
UNIT – IV 

Explanation in Geography: Philosophy, methodology and explanation in Geography; Role of 
laws, theories and models in explanations in Geography. 
 
Suggested Readings 
 

1. Abler, Ronald; Adams, John S. Gould, Peter, 1971: Spatial Organization: The 
Geographer’s View of the World, Prentice Hall, N.J. 

2. Ali, S. M. 1966: The Geography of Puranas, Peoples Publishing House, Delhi. 
3. Ambrose, P. Analytical Human Geography. 
4. Amedeo, Douglas, 1971: An Introduction to Scientific Reasoning in Geography, John 

Wiley, U.S.A. 
5. Annals of Association of American Geographers Vol.69. No.3, 1979. 
6. Blunden, J., Hagget P., Hamnett C. &Sarre P. Ed., Fundamentals of Human 

Geography: A Reader. 
7. Brown, E.H. (Ed): Geography, Yesterday and Tomorrow. 
8. Coffey, William J., Geography towards general spatial systems approach. 
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9. Cox, K. R. &Colledge R.C.: Behavioural problems in Geography revisited. 
10. Cox, K. R. : Man;  Location and Behaviour: An Introduction to Human Geography 
11. Dickinson, R. E.; The makers of modern Geography. 
12. Dikshit, R. D. (Ed.) 1994: The Art & Science of Geography Integrated Readings, 

Prentice Hall of India, New Delhi. 
13. Gould, J. R: An introduction to Behavioural Geography  
14. Hagget, Peter; Geography: A modern synthesis. 
15. Hagget, Peter; Locational analysis in Human Geography. 
16. Hartshorne, R, 1959: Perspectives on Nature of Geography, Rand McNally & Co. 
17. Hartshorne, R.; The Changing nature of Geography. 
18. Harvey, David, Explanation in Geography 
19. Husain, Majid; 1984: Evolution of Geographical Thought, Rawat Publications, Jaipur. 
20. James, P. E.; All possible world: A history  of Geographical Ideas. 
21. Jensen, A. H.; Geography its history and concepts. 
22. Johnston, R. J., 1983: Philosophy and Human Geography, Edward Arnold, London. 
23. Johnston, R. J., 1988: The Future of Geography, Methuen, London. 
24. Johnston, R. J.; 1945: Geography and geographers: Anglo American Human 

Geography. 
25. Jones, Emrys, Human Geography. 
26. Minshull, Roger, 1970: The Changing Nature of Geography, Hutchinson University 

Library, London. 
27. Minshull, Roger, Regional Geography: Theory and Practice. 
28. New Zealand Journal of Geography - No.61, Oct. 1976. 
29. Peet, Richard, Radical Geography: Alternative view points on Contemporary Social 

issues. 
30. Smith, D. M., Human Geography: A Welfare approach  
31. Taylor, Griffith,  Geography in the twentieth century 
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Semester – III 

Module – pggeoce-305 

 

 

Seminar:      50 

Group discussion:   25 

viva:                  25 
Total                100 
 
 

Sl. 
No. 

Seminar/Viva/Group 
Discussion 

Marks Credit Remarks 

 
1 

 
Seminar 
(Report+Presentation) 

 
30+20=50 

 
4 

1. Student shall choose any 

specific topic (within the 

purview of the syllabus) and 

prepare it in report form to 

be presented through 

seminar. The report may be 

prepared through field study 

and using primary and 

secondary data.  

2. Seminar presentation shall 
be conducted by all the 
internal teachers and one 
external teacher. 

 

 
2. 

 
Group Discussion 

25 2 

1. Group discussion shall be 

conducted by all the internal 
teachers and one external 
teacher. 

 
3. 

 
VIVA 

25 2 

 

1. Viva shall be conducted by all 

the internal teachers and one 

external teacher.  

 

Total Marks/credits 100 8  
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Semester – III 

Module – pggeoccgp-306 

General practical 

 
End-term Assessment – 100 

 

UNIT- I  

 

Computer Applications in Geography                                                                                            25 
      

• Fundamentals of computer 

• Computer organization, Components of Hardware and Software. 

• Operating Systems: MS-DOS, MS-Windows, etc. 

• Data Structure and Data Format, A – D and D – A presentation, Data 

representation, Computer Programming and Networking. 

• Familier with MS-Office, Page Maker, Corel Draw, etc. scanning,  

• Work on Ms excel/SPSS: data entry, tabulation and analysis (Central tendency, 

Dispersion, Coefficient of Variation) 

• Representation of geographic data through computer aided techniques: scatter 

diagram with trend line, bar graph, pie graph, and histograms. Diagrammatic 

illustrations and mapping. 

 

UNIT- II  

 

Statistics                                                 25       
  

• Samples and Sampling: Sampling units and sample frame, methods of different 
sampling, estimates of mean, proportion and their standard errors, sample size. 

• Bi-variety analysis: Measuring the strength of association and relationship; Scatter 
diagram, Product moment correlation coefficient and Spearman’s rank correlation 
coefficient, Ordinary least squares method; Simple linear regression equation, 
prediction, explanation, residuals, test of significance of the regression coefficient 
and correlation  coefficient. 

• Chi-Square tests for goodness of fit and association. 
 
UNIT- III 

 

Map Projections 

        Marks: 25 

• Concept and properties 
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• Gall’s Stereographic Projection  

• Mercator’s Projection  

• Mollweide’s Projection. 

• Simple Conical Projection with Two Standard Parallels  

• Conical Equal-Area Projection (with one SP). 

• Conical Equal-Area Projection (with two SP). 

• Conical Orthomorphic Projection with one S.P. 

• Interrupted Sinusoidal Projection 

 

 

UNIT IV         Marks: 25 

• Megascopic Identification of Rocks and Minerals 

• Interpretation of Geological Maps (folds and faults) 

 
 

 

Suggested Readings 

 

1. Alvi, Z. 1995 : Statistical Geography: Methods and Applications, Rawat Pub. New 
Delhi. 

2. Berry, B.J.L., & Marble, D.F., Spatial Analysis: A Reader in Statistical Geography, New 
Jersey, 1968. 

3. Cole, J.P., & King, C.A.M., Quantitative Methods in Geography, New York, 1968. 
4. Cromley, Robert G., 1997: Digital Cartography, Prentice Hall, Englewood Cliffs, New 

Jersey, First Edition. 
5. Ebdon, David: Statistics in Geography: A Practical Approach, Basil Blackwell 

Publisher, Oxford, England, 1983. 
6. Elhance, D.N., Elementary Statistics. 
7. Gregory, S., Statistical Method for Geography, Longman, 1975 
8. Hammond / Mc Cullah., Quantitative Techniques in Geog, Oxford, 1974 
9. Hinks, A.R.: Map Projections, Cambridge University Press, Cambridge, UK, First Edi., 

1921. 
10. Johnson, R.J., Multivariate Statistical Analysis in Geography, 1978. 
11. Kellaway, George P.: Map Projections, Methuen & Co. Ltd., London, Second edi., 1949. 
12. King, L.J., Statistical Analysis in Geography, New Jersey. 
13. Krakk Menno-Jan and Brown Allan: Web Cartography: developments and prospects, 

Taylor & Francis, London, First Edition, 2001. 
14. Mailing, D.H.,: The Terminology of Map Projections, International year Book of 

Cartography VIII, George Philip & Sons Ltd., London, First Edition 1968. 
15. Mainwaring, James: An Introduction to the study of Map Projection, Mc Millan & Co., 

NY 1960 
16. Misra, R.P.,: Fundamentals of Cartography, Concept Publishing Company, New 

Delhi, Revised & Enlarged Edition, 1989. 
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17. Monkhouse &Monkhouse :Maps and Diagrams 

18. Monmonier, M. S., Computer Assisted Cartography: Principles and Prospects, Prentice 

Hall, New Jersey, 1982. 
19. Pal, S.K. 1999 : Statistics for Geoscientists, Concept publishing Company, New Delhi: 
20. Rabinson, Arthur H., Morison, Joel L., Muehrcke, Philip C., Kimerling, A. Jon and 

Guptill, Stephen C.: Elements of Cartography ,John Wiley & Sons, Inc., N.Y., Sixth 
Edition, 1995. 

21. RaiszErwin,: Principles of Cartography, International Student Edition, McGraw-Hill 
Book Co. Inc., Tokyo, Japan, First Edition 1962. 

22. Raisz, Erwin,: General Cartography, McGraw Hill Book Co., New York, 1938. 
23. Richardus, Peter and Adler, Ron K.: Map Projections, North-Holland Publishing 

Company, Amstardam, First Edition, 1972. 
24. Roy, P. : An Analytical Study of Map Projections, Applied and Mathematical 

Geographic Studies, Calcutta, First Edition, 1988. 
25. Saha, P.K. &Basu, P. (2003) :Practical Geography : A Laboratory Manual 

26. Sarkar, Ashis : Practical Geography – A Systematic Approach, Orient Longman, Cal 
First Edition, 1991. 

27. Sarkar, Ashis and Roy, P., 1983: Some selected Map Projection for India – their relative 
efficiencies, Geographical Review of India, Kolkata, Vol. 43, No. 2. 

28. Silk, J. 1979 : Statistical techniques in Geography, George Allen and Unwin, London: 
29. Singh, R. L.: Elements of Practical Geography, Kalyani Publishers, New Delhi, First 

Ed., 1979. 
30. Snyder, John P.,: Flattening the Earth-Two thousand years of Map Projections, The 

University of Chicago Press, Chicago, First Edition 1997. 
31. Steers, J.A.: An introduction to the Study of Map Projections, University of London 

Press Ltd., London, Thirteenth Edi., 1962. 
32. Stout, K.J. and Blunt, L., 1994: Three-Dimensional Surface Topography, Penton Press, 

London, First Edition.  
33. Tobler, W. R.: Automation and Cartography, in Geographical Review of India, 

Calcutta, Vol. 49, No. 4. 
34. Walford, P.,1995: Geographical Data Analysis, John Wiley and Sons Inc., New York: 
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Semester – Iv 

Module – pggeocct-401 

Regional planning and development 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I 

Region, Regionalization and Regional Planning: Concept of region, classification of region, 
methods of delineation of region, schemes of regionalization of India; Concept of Planning 
and Regional Planning.  
 

UNIT – II  

Regional Development Strategies: Growth pole theory, Neo-populist regional development 
strategies; Market town as rural growth centre of EAJ Johnson; Integrated regional 
development of RondinelliandRuddle; selective spatial closure of StohrandTodtling. 
Territorial Regional Planning and development from below;Agro-politan development of 
Friendmann and Douglass.  
 

UNIT – III 

Regional Disparity in India: Indicators of regional development, extent of interstate 
imbalances in India & policy measures to remove regional disparity. 
 

UNIT – IV 

Regional planning practices in India: District level planning and Block level planning.  
Target group and Target area approach. 
 

Suggested Readings 

1. AVARD – Block level planning. 
2. Aziz A. – Studies in Block Level Planning. 
3. Bhat L S. – Regional Planning in India, Statistical Publishing Society, Calcutta, 1973. 
4. Bhat L. S. et. at. : Micro-Level Planning: A Case Study of Karnal Area, Haryana, K.B. 

Publishing,    New Delhi, 1976. 
5. Chand  M. &Puri  V.K.– Regional Planning in India, Allied Publishers Pvt. Ltd., N.Delhi, 

1983. 
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6. Friedman J. & Alonso W. – Regional Development and Planning – A Reader, M.I.T. Press, 
Cambridge, Mass, 1967. 

7. Friedmann, J. and Alonso, W. : Regional Development Policy – A Case Study of 
Venezuela, M.I.T. Press, Cambridge, Mass, 1966. 

8. Glasson J. -  An Introduction to Regional planning : Concept, Theory & Practice, 
Hutchinson & Co.(Publishers) Ltd., London, 1983. 

9. Glikson, Arthur :  Regional Planning and Development, Netherlands Universities 
foundation for International Co-operation, London, 1955.  

10. Gosal, G. S. and Krishan, G. : Regional Disparities in Levels of Socio-Economic 
Development in Punjab, Vishal Publications, Kurukshetra, 1984. 

11. Government of India, Planning Commission: Third Five year Plan, Chapter on Regional 
Imbalances in Development, New Delhi, 1961. 

12. Inamdar, N. R. &Kshire, V.K., - District Planning in India : A Case study of Maharastra, 
Oxford & IBH Publishing Co., Delhi, 1986. 

13. Indian Council of Social Science Research: Survey of Research in Geography, Popular 
Prakashan, Bombay, 1972.  

14. Kabra K. N. – Planning process in a District. 
15. Kundu  A. & Raza M. – Indian Economy : The Regional dimension – Spectrum Publishers, 

N. Delhi, 1982. 
16. Misra R. P. – Regional Planning  : Concepts,Techniques and Policies, University of 

Mysore, Mysore, 1969.  
17. Misra R. P., et. al – Multi-level planning & Integrated Rural Development in India -   

Heritage Publishers, Delhi, 1980. 
18. Misra R. P., et. at. – Regional development Planning in India : A Strategy, Vikas 

Publishing House Pvt. Ltd., Delhi, 1974. 
19. Mundle S. – District planning in India. 
20. Nangia, Sudesh. -  Delhi Metropolitan Region , Rajesh Publication, Delhi,1976. 
21. Rao Hemlata – Regional disparities and Development in India, Ashish Publishing House, 

N. Delhi, 1984. 
22. Raza M. (Ed.) – Regional Development –  Heritage Publishers, Delhi, 1988. 
23. Richardson, H. W., - Regional economics, Weidenfeld and Nicolson, London, 1969. 
24. Sundaram K. V. – Urban and Regional Planning, Vikas Publishing House Pvt. Ltd., New 

Delhi, 1977. 
25. Sundaram, K. V. (Ed.) – Geography and Planning, Essays in Honour of V.L.S. Prakasa 

Rao, Concept Publishing Co., New Delhi, 1985. 
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Semester – Iv 

Module – pggeospct-402 

Special course 

Cartography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I 

 Fundamentals of Cartography 

a) Scope, content and history of Cartography. 
b) Sources of Cartographic Information and data. 
c) Cartographic techniques and methods in the preparation of cartograms. 

 

UNIT - II 

Spherical Trigonometry 

a) Fundamental Principles of spherical triangle, Spherical Excess. 
b) Napier’s Rule of circular parts. 
c) Application for determination of distance, azimuth and area on the Earth’s Surface. 

UNIT – III 

 Surveying with Theodolite and Levels 

a) Theodolite Traversing (Omitted Measurements), Determination of coordinates and 
area from the data. 

b) Principles and methods of Triangulation Surveying, Base line measurement and 
corrections, Satellite stations. 

c) Determination of heights, distance and reduced levels by Tachometric Surveying. 
d) Principles, corrections for curvature and refraction of Reciprocal Surveying, and 

determination of reduced level of a place. 
 

UNIT – IV 

 Instruments 

a) Clinometer 
b) Abney’s level. 
c) Planimeter. 
d) Box Sextant. 
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Semester – Iv 

Module – pggeospct-403 

Special course 

Cartography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT -  I 

Fundamentals of Map Projections 

a) Scale and choice of map projections. 
b) Classification of map projection and different properties. 
c) Application of spherical trigonometry in polar zenithal cases of map projections – 

Gnomonic, Stereographic and Orthographic and calculation of distance, azimuth 
and scale variations. 

UNIT – II: 

Conical Projections 

a) Conical Orthomorphic with two standard parallels. 
b) Conical Equal Area with two standard parallels. 
c) Polyconic Projection. 
d) Modified International Projections. 
e) Calculation of distance, azimuth and scale variations. 

UNIT - III 

Cylindrical projections 

a) Cylindrical Equal Area Projection with two standard parallels. 
b) Mercator’s Projection. 
c) Cassini’s Projection. 
d) Calculation of distance, azimuth and scale variations. 

UNIT – IV 

Conventional Projections 

a) Mollweide’s Projection (Normal case) 
b) Parabolic Projection (Normal and Oblique cases) 
c) Calculation of distance and azimuth and scale variations. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Cartography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT - I 

Air Photographs 

a) Definition, scope and history of Aerial photography. 
b) Fundamentals of photography. 
c) Basic information of Aerial photography, Determination of scale of aerial 

photograph, Different corrections in Aerial photography. 
d) Geometry of Aerial Photographs. 
e) Elements of air photo interpretations. 

i) Visual interpretation of air photographs. 
f) Air photo mosaics. 

i) Merits and demerits of air photo mosaics. 
ii) Preparation of maps from air photographs. 

g) Difference between maps and air photos 
 

UNIT – II 

Remote Sensing 

a) Definition, scope and Basics of Remote Sensing. 
b) Satellites, Platforms and Scanners. 
c) Data acquisition and data products. 
d) Manual Methods of Image Interpretation 
e) Digital Image Processing, rectification and  enhancement . 
f) Image classifications. 

 

UNIT -  III 

Geographic Information Systems 

a) Geographic Information System : definition  

b) Components & Structure of GIS  

c) Data Entry, Editing & Validation  

d) Manipulation & Analysis  

e) Display & Product creation  
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f) Emerging Trends in GIS  

g) Geospatial Analysis a) Geospatial measurements b) overlay operations c) network analysis  b) 

surface analysis  

 

 

UNIT  – IV: Applications of Remote Sensing  and GIS in different Geographical Studies 

a) Water resource  

b) Urban & Rural Planning  

c) Agriculture Resource  

d) Forest Management. 

 

Suggested Readings 

1. Deetz, C. H. Adams O. S. – Elements of Map projection. 

2. Gupta, R. K. – Planning Natural Resources. 

3. Higgings, A. L. – Higher surveying. 

4. Hanks, A. R. – Map Projection, 2nd Edition 1942. 

5. Kanetkar, T. G. & Konkani S. V. – Surveying and leveling Part I & II. 

6. Kellaway, G. P. – Map Projections 1st Indian edition 1974. 

7. Kumar, G. S. – Aerial Photography. 

8. Lieder, D. R. – Aerial Photo Interpretation – Principles theories and application. 

9. Mailing, D. H. – Map Projection. 

10. Misra, R. P. – Fundamentals of Cartography. 

11. Raisz, E. – General Cartography. 

12. Raisz, E. – Principles of Cartography. 

13. Robinson, A. – Elements of Cartography. 

14. Roy, P. – An analytical Study of Map Projection, 1988. 

15. Steer, J. A. – An introduction to the Study of Map Projection. 

16. Tobler, W. R. –A classification of Map Projection. 
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Semester – Iv 

Module – pggeospcp-405 

Special course practical 

Cartography 

 

End-term Assessment – 50 

UNIT – I 

Surveying 
a) Determination of area by traversing with Theodolite. 
b) Base line corrections with the help of triangulation survey with Theodolite.  
c) Determination of reduced level of a place by Reciprocal survey by Dumpy level.  
d) Determination of difference in heights by Tacheometric surveying with Theodolite. 

 

UNIT – II 

Map Projections 

a) Conical projection with two standard parallels. 
b) Mercator’s projection (Normal Case) 
c) Mollweide's Projection (Normal Case) 
d) Parabolic Projection (Normal Case) 

 

UNIT – III 

 Air photo Interpretation 

a) Calculation of Scale and number of photographs. 
b) Identification of objects from air photo. 
c) Visual interpretation of air photographs. 
d) Preparation of mosaics from air photos. 

 

UNIT - IV 

Interpretation of Satellite Imagery and Application of GIS 

a) Visual interpretation of satellite imagery. 
b) Digital Image processing. 
c) Application of GIS in Thematic Maps. 

 

 

Suggested Readings 
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1. Deetz, C. H. Adams O. S. – Elements of Map projection. 

2. Gupta, R. K. – Planning Natural Resources. 

3. Higgings, A. L. – Higher surveying. 

4. Hanks, A. R. – Map Projection, 2nd Edition 1942. 

5. Kanetkar, T. G. & Konkani S. V. – Surveying and leveling Part I & II. 

6. Kellaway, G. P. – Map Projections 1st Indian edition 1974. 

7. Kumar, G. S. – Aerial Photography. 

8. Lieder, D. R. – Aerial Photo Interpretation – Principles theories and application. 

9. Mailing, D. H. – Map Projection. 

10. Misra, R. P. – Fundamentals of Cartography. 

11. Raisz, E. – General Cartography. 

12. Raisz, E. – Principles of Cartography. 

13. Robinson, A. – Elements of Cartography. 

14. Roy, P. – An analytical Study of Map Projection, 1988. 

15. Steer, J. A. – An introduction to the Study of Map Projection. 

16. Tobler, W. R. – A classification of Map Projection 
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Semester – Iv 

Module – pggeospct-402 

Special course 

Urban geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I 

Scope and content of Urban Geography and its changing nature; definition of urban places. 

UNIT – II 

 Origin and growth of Pre-industrial cities: the ancient cities and the medieval cities; growth 

of modern cities; trends in urbanisation in the third world during the modern period with 

particular reference to India. 

 

UNIT – III 

Concept of sub-urbanisation, counter urbanisation and re-urbanisation. 

 

UNIT – IV 

 Size and spacing of cities with reference to rank-size relationships. 
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Semester – Iv 

Module – pggeospct-403 

Special course 

Urban geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

 

UNIT – I 

Classification of urban settlements: Functional Classification of Urban Centres and the 

concept of Basic and Non-Basic Functions. 

 

UNIT – II 

Theories on urban land use structure; Urban Morphology with particular reference to Indian 

cities; Physical Structure and Functions of the C.B.D. 

UNIT – III 

The Concept and Structure of the city Region; Impact of the city on its Countryside; Concept 

of Urban Field. 

UNIT – IV 

Principles of urban planning and the major elements of a city plan; Master planning and land 

use zoning. Town Planning in India with specific Case Study. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Urban geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

 

UNIT – I 

Demographic Characteristics of Urban Populations; Pattern of rural-urban migration: its 

causes and impact. Urban land values: Factors determining urban land values; spatial 

structure of urban land values; urban land value theory. 

 

UNIT – II 

Urbanisation and environmental problems problems; Sustainable development and cities: its 

needs and implications; city as an ecological unit. 

 

UNIT – III 

 Solid waste Management: Types and various sources; Associated problems and planning 

with particular reference to Indian cities. 

 

UNIT – IV 

 Slums, urban renewal and urban sprawl in India. 
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Semester – Iv 

Module – pggeospcp-405 

Special course practical 

Urban geography 

 

 

End-term Assessment – 50 

 

UNIT – I 

Analysis of breaking points and detour index.  

 

UNIT – II 

 Analysis of Morphology of the Urban area 

a) Preparation of Thematic Map of Urban Land use. 
b) Preparation of land use/land cover map using R.S. data. 
 

UNIT – III 

 Interpretation of Urban land values using time series data 

a) Preparation of spatial distribution maps. 
b) Trend analysis by fitting:  

i. Straight line.  
ii. Parabola of the second degree and  

iii. Exponential form.  
 

UNIT – IV 

Testing Urban Rank Size Rule and its applications. 

 

Suggested Readings 

1. Abercrombie, P. – Town and Country Planning. 

2. Allen, Noble &Dutt– Indian Urbanization and Planning Vehicles of Modernization. 

3. Balchin, P. N. & J. L.Kieve – Urban Land Use Economics. 

4. Beajeugarnier, J. and G. Chabot – Urban Geography. 

5. Bergel, E. E. - Urban Sociology. 

6. Berry, B. J. L. &F.E.Horton – Geographic Perspective on Urban Systems. 

7. Bhattacharya, B. – Urban Development in India : Since Pre-Historic Times. 

8. Bose, A.– Studies in India’s Urbanization. 
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9. Breese, G. – Urbanization in Newly Developing Countries. 

10. Breese, G. and D. W. Whiteman – An approach to Urban Planning. 

11. Butler, E. W. – Urban Sociology. 

12. Carter, H. – The Study on Urban Geography. 

13. Centre for Urban Studies, Indian Institute of Public Administration: Slum Clearance 

and Improvement. 

14. Chapin, F.S. – Urban Land Use Planning. 

15. Clark, D. – Urban Geography. 

16. Clark, D. N. Rothblatt and D. J. Garr – Suburbia. 

17. Darin, H. &Dasabkin – Land Policy & Urban Growth. 

18. Desai and Pillai – Slums and Urbanization.  

19. Dickinson, R. E. – City and Region. 

20. Drakakis, David & Smith – Urbanization in the Developing World. 

21. Gallion, A. B. & Eisner, S. – The Urban Pattern. 

22. Godda, K. S. R.– Urban and Regional Planning. 

23. Hauser, P. H. and L. F. Schnove – The Study of Urbanization. 

24. Hegde, P. V. – Ancient and Medieval Town Planning in India. 

25. Johnson, J. H. – Urban Geography. 

26. Jones, E. – Towns and Cities. 

27. Maunder, P. S. &  I. Majumdar – Rural Migration in an Urban Setting.  

28. Mayer, H. M. & C. F. Kohn – Readings in urban Geography. 

29. Northam, R. M. – Urban Geography. 

30. Putnam, Taylor & Kettle – A Geography of Urban Places.  

31. Quinn, J. A. – Urban Sociology. 

32. Ratcliffe, J. – Introduction to Town and Country Planning. 

33. Sexena, D. P. – Rural Migration in India. 

34. Singh, R. L. (Ed) – The Ecology of Man. 

35. Sjoberg, G. – The Pre-Industrial City. 

36. Smailes, A. E. – Geography of Towns. 

37. Warner, S. B. – Planning for a Nation of Cities. 
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Semester – Iv 

Module – pggeospct-402 

Special course 

Fluvial geomorphology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I 

Fundamentals of river hydraulics and mechanics 

a) Fluid mechanics. 
b) Forces acting in channels. 
c) Factors controlling flow velocity. 
d) Velocity and its distribution. 
e) Measurement of velocity and discharge. 
f) Types of stream flow. 

 

UNIT – II 

Hydraulic Geometry 

a) Shape of the channel. 
b) Variation of Hydraulic Characteristics at a given Cross Section. 
c) Variation of Hydraulic Characteristics in a Downstream Direction. 
d) Longitudinal profile of the river Channel. 

 

UNIT  - III 

Transportation of the sediment load 

a) Competancy, and Capacity of a Stream. 
b) Energy Losses in Stream flow. 
c) Loss of Transporting ability. 
d) The Debris load of rivers. 
e) The nature of Fluid Force and its relation to Debris Movement. 
f) Computation of Sediment Load. 

 

UNIT – IV 

Channel Behaviour 

a) Behaviour of Tidal channels and their associated problems of maintenance in 
South Bengal. 

b) Flood problems of West Bengal and their remedies with special reference to North 
Bengal.  
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Semester – Iv 

Module – pggeospct-403 

Special course 

Fluvial geomorphology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 

Major Changes of River Courses in Bengal during historical period 

a) Tista. 
b) Damodar. 
c) Bhagirathi-Hooghly. 
d) River Metamorphosis in Sub-Himalayan West Bengal: Causes and Effects. 

 

UNIT – II 

Channel Forms and Processes of Indian Rivers 

a) Bhagirathi-Hooghly. 
b) Tista. 

 

UNIT – III 

Drainage Basin as a Fundamental Geomorphic Unit 

a) Morphometric units. 
b) Linear Aspects of the basin. 
c) Areal Aspects of the basin. 
d) Relief aspects of the basin 

 

UNIT – IV 

Channel pattern 

a) Straight channel. 
b) Braided channel. 
c) Meandering channel. 
d) Meandering valleys.  
e) The configuration of Floodplain channels. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Fluvial geomorphology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

 

UNIT - I 

Evolution of drainage Patterns and their Geomorphic Characteristics of some Indian Rivers 

a) Ganga. 
b) Brahmaputra. 
c) Mahanadi. 
d) Narmada. 

 

UNIT - II 

National Policy of Water Resource Development 

a) Hydrological regions. 
b) Irrigation and Water power. 
c) Inter-Basin Water transfer. 
d) Flood Control and Stream flow routing. 
e) National Water Grid. 

 

UNIT - III 

Channel behavior under human influence (with Indian example) 

a) Effect of Dam. 
b) Effect of Reservoir. 
c) Effect of Embankments. 
d) Hydrological effects of urbanisation. 

 

UNIT – IV 

Remote Sensing and GIS applications to the Fluvial Environment. 
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Semester – Iv 

Module – pggeospcp-405 

Special course practical 

Fluvial geomorphology 

 

End-term Assessment – 50 

 

Quantitative and qualitative geomorphic analysis of a selected drainage basin: 

a) Morphometric analysis of drainage basin. 
b) Use of Hydrological instruments. 
c) Univariate & Bi-variate analysis. 
d) Geomorphological mapping. 
e) Fluvio-Geomorphological mapping with the help of RS and GIS techniques. 

 

Suggested Readings 

2. Bagchi, K.: The Bhagirathi-Hooghly Basin. 

3. Basu, S. R.: Major changes of the river courses in West Bengal, Observer. 

4. Basu, S. R.,: On some aspects of fluvial dynamics of river Bhagirathi, Indian Journal 

ofRiver Valley Development, 17 No. 11. 

5. Basu, S. R., 1981: Some consideration on the process of sedimentation in Hooghly 

6. tidal channel, North Bengal University Review (Science & Technology), Vol.2. 

7. Chorley, Richard J., (Ed.), 1969: Water, Earth and Man: A synthesis of Hydrology, 

Geomorphology and Socio-economic Geography, Methuen and Company Ltd., 

New York, USA. 

8. Chow, VenTe, (Editor-in-Chief), 1964: Handbook of Applied Hydrology: A 

Compendium of Water-resources Technology, McGraw–Hill Book Company, New 

York, USA. 

9. Compton, Robert R., 1965: Manual of Field Geology, Wiley Eastern Pvt. Ltd., New 

Delhi, Second Edition. 

10. Crickmay, C. H., 1974: The Work of the River: A critical study of the central aspects 

of Geomorphogeny, The Macmillan Press Ltd., London, UK, First Edition. 

11. Doornkamp, John C. and King, Cuchlaine A.M.,1971: Numerical analysis in 

Geomorphology: An introduction, St. Martin’s Press, New York, USA, First 

Edition. 

12. Dury, G. H., (Ed.), 1970: Rivers and River Terraces, Macmillan, Edinburgh, UK. 
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13. Dury, G. H., (Ed.), 1966: Essays in Geomorphology, Heinemann Educational Book 

Ltd., London, UK. 

14. Eagleson, Peter S., 1970: Dynamic Hydrology, McGraw-Hill Book Company, New 

York, USA, First Edition.  

15. Embleton, Clifford, Burnsden, D. and Jones, D.K.C., (Ed.), 1978: Geomorphology: 

Present problems and future prospects, Oxford University Press, Oxford, UK, First 

Edition. 

16. Gregory, K. J., (Ed.), 1977: River Channel Changes, John Wiley & Sons, Chichester, 

UK, First Edition. 

17. Institute of Civil Engineering, 1966, River Flood Hydrology, ICE, London. 

18. Julien, Pierre Y., 1988: Erosion and Sedimentation, Cambridge University Press, 

Cambridge, UK, First Edition.  

19. Kirkby, M. J., (Ed.), 1978: Hillslope Hydrology, John Wiley & Sons, Chichester, 

London, UK. 

20. Knighton, David, 1998: Fluvial forms and processes: A new perspective, Arnold 

Publishers, Cornwall, UK, First Edition. 

21. Leopold, Luna B., Wolman, M. Gordon and Miller, John P., 1970: Fluvial Processes 

in Geomorphology, S. Chand and Company Ltd., New Delhi, First Indian Reprint. 

22. Linsley Jr., Ray K., Kohler, Max A. and Paulhus& Joseph, L. H., 1949: Applied 

Hydrology, McGrew-Hill Civil Engineering Series, McGrew-Hill Book Company, 

New York, USA, First Edition. 

23. Maidment, David R., (Editor-in-Chief) 1993: Handbook of Hydrology, McGraw-

Hill, Inc., New York, USA, First Edition. 

24. Morisawa, Marie, (Ed.), 1981: Fluvial Geomorphology, George Allen and Unwin, 
London, UK. 

25. Morisawa, Marie, 1968: Streams: their dynamics and morphology, Earth and 

Planetary Science Series, McGraw-Hill Book Company, New York, First Edition. 

26. Morisawa, Marie, 1985: Rivers: Form and Process, Geomorphology Texts, 

Longman Group Ltd., New York, First Edition. 

26. Mutreja, K. N., 1986: Applied Hydrology, Tata McGraw-Hill Publishing Company, 

Ltd., New Delhi, India, First Edition. 

27. Newson, Malcolm, 1994: Hydrology and the Environment, Oxford University 

Press, New York, USA, First Edition. 
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28. Rao, K. L., 1979: India’s Water Wealth: Its Assessment, Uses and Projections, Orient 

Longman Limited, New Delhi, Revised Edition. 

29. Richards, Keith, 1982: Rivers: Form and Processes in Alluvial Channels, Methuen & 

Company Ltd., New York, USA, First Edition. 

30. Richards, Keith, (Ed.), 1987: River Channels: Environment & Process, Basil 

Blackwell, Oxford, UK, First Edition. 

31. Saha, S. K. and Barrow, Christopher, J., (Ed.), 1981: River basin planning: Theory 

and Practice, John Wiley & Sons, Chichester, USA. 

32. Schumm, Stanley Alfred and Mosley, M. Paul, (Ed.), 1973: Slope Morphology, 

Benchmark Papers in Geology, Dowden, Hutchinson & Ross, Inc., Pennsylvania, 

USA. 

33. Schumm, Stanley Alfred, 1977: The Fluvial System, John Wiley & Sons, Inc., A 

Wiley-Interscience Publications, New York, USA, First Edition. 

34. Slaymaker, Olav, (Ed.), 2000: Geomorphology, human activity and global 

environment, John Wiley & Sons, Ltd., England, UK.  

35. Smith, David Ingle and Stopp, Peter, 1978: The River Basin: An introduction to the 

study of hydrology, Cambridge University Press, Cambridge, UK, First Edition. 

36. Smith, Keith and Ward, Roy, 1998: Floods: Physical processes and Human Impacts, 

John Wiley & Sons, Chichester, England, UK, First Edition. 

37. Statham, Ian, 1979: Earth Surface Sediment Transport: Contemporary problems in 

Geography, Oxford University Press, Oxford, UK, First Edition. 

38. Ward, R. C., 1967: Principles of Hydrology: McGraw-Hill Publishing Company, 

Ltd., London, UK, First Edition. 

39. Ward, Roy, 1978: Floods: A geographical perspective, Focal problems in 

Geography, The Macmillan Press Ltd., London, UK, First Edition. 

40. Young, A., 1972: Slopes, Geomorphology Text 3, Oliver & Boyd, Edinburgh, UK, 

First Edition. 
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Semester – Iv 

Module – pggeospct-402 

Special course 

Population geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 

Scope and content of Population Geography. Sources of Demographic data; History of  
Census – World with special reference to India. 
 
UNIT – II 

Population Theories. 

 

UNIT – III 

Population, Environment and Development-combating poverty and implementing 

sustainability. Population Resources: Optimum, Over and Under Population; Population 

consumption and threatened resources. 

 

UNIT – IV 

Human resource development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



62 | Raiganj University – M.Sc. Geography Syllabus 
 

Semester – Iv 

Module – pggeospct-403 

Special course 

Population geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

UNIT – I  

Distribution and Trends of Population in India. Components of Population Changes:  

Fertility, Mortality and Migration in India. 

 
UNIT – II 

Age-sex Structure of population in India. Rural & Urban Population in India. 

 

UNIT – III 

Social Characteristics of Population in India. 

 

UNIT – IV 

Population problems and policies in India. Human resource development planning in  

India. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Population geography 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 

Population trends in Developed and Developing countries of the world,  

Population Explosion. 

 

UNIT – II 

Fertility; Concepts, sources of data, measures, factors affecting fertility. 

 

UNIT – III 

Mortality, Concept, measures, affects. 

 

UNIT – IV 

Migration: Definition, sources of data, measures, type, laws, causes and consequences, 

migration pattern in modern period. Urbanisation: concepts, measures, pattern, in 

Developing and Developed Countries 
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Semester – Iv 

Module – pggeospcp-405 

Special course practical 

Population geography 

 

End-term Assessment – 50 

 

UNIT – I 

a) Measurement of density of population and its changes. 

b) Trends of population growth. 

 

UNIT – II 

Determination of change of population pressure by central tendency 

  a) Mean centres of population and area 

b) Median centres of population and area 

 

UNIT – III 

Measures of Age sex  

a) Fertility  
b) Mortality  

       (Selecting five developed and five developing countries of the world) 

 

UNIT – IV 

Age-sex ratio of selected countries of the world and India. 

 

Suggested Readings 

 

1. A. Bhattacharya – Population Geography of India. 

2. A. Mitra – India’s Population, Vol. I & II. 

3. A.V. Perpilou – Human Geography. 

4. Anthony Sellery – Africa –A social geography. 

5. J. Garnier – Geography of Population. 

6. J. Garnier – Geography of Population. 

7. Berolay George W. – Techniques of Population analysis. 

8. T. Valentey 1977 – An outline theory of population. 
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9. George W. Berelay –Techniques of Population analysis. 

10. Gupta, S. P. – Advanced Practical Statistics. 

11. Handbook of Population Census Methods – Vol. II, United Nations, 1958. 

12. Kenneth Scott Latourette – The Chinese, their history and culture. 

13. Mahammod A. – Sati Geographical studies. 

14. Monkhouse and Wilkinson – Maps and Diagrams. 

15. Paul, R. Ehrlich and Anne H. Enrlich – Population, Resources Environment. 

16. R. B. Mandal & V.N.P. Sinha; Recent trends and concepts in geography, Vol. III. 

17. R. J. Harrison Church – Africa and the Island. 

18. Ramdayal Singh – Population structure of Indian cities, Inter India Publication, 1985, 

New Delhi. 

19. Tara Kanitkar and Asha Vende (1980) – Studies in Population. 

20. The determinants and consequences of population trends – United Nations, New 

York, 1953 

21. The Determinants and consequences of Population trends: United Nations, New York, 

1953. 

22. U. Yuan Teen, M. E. Sharpe – Population theory in China. 

23. V. N. P. Sinha and R. B. Mandal – Dimensions in Geography.  

24. Walter Fitzerland – Africa 
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Semester – Iv 

Module – pggeospct-402 

Special course 

Advanced geotectonic and geology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 
 
Earth Systems Science: Definitions and Scope of Geotectonic, Geology, Meteorology, 
Significance of Exogenetic and Endogenetic forces. 
 
UNIT – II 
 
Elementary information on solar system, members of the solar system, terrestrial and Jovian 
planets. Origin of the solar system, nebular hypothesis, formation of planets. Layered 
structure of Earth, differentiation of Earth’s core, mantle and crust, formation of Earth’s 
oceans and atmosphere.  
 
UNIT – III 
 
Earth as a system of interacting components- solid earth, atmosphere, hydrosphere, 
biosphere. History of development of geological thoughts, Neptunism, Plutonium, 
Uniformitarian’s, law of superposition, law of faunal succession. Contribution of Werner, 
Hutton, Smith and Lyell. 
 
UNIT – IV 
 
Earth’s materials, minerals and rocks. Broad groups of minerals, oxides, sulphides, 
carbonates, sulphates and phosphates, silicates. Rocks as mineral assemblages, fabric, 
texture. Igneous rocks, acid, intermediate, mafic and ultramafic rocks. Sedimentary rocks, 
clastic and non-clastic. Metamorphic rocks, foliated, nonfoliated. Common rocks – granite, 
granodiorite, pegmatite, rhyolite, syenite, trachyte, diorite, andesite, gabbro, dolerite, basalt, 
peridotite; conglomerate, sandstone, shale, limestone, slate, phyllite, schist, gneiss, quartzite, 
marble. 
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Semester – Iv 

Module – pggeospct-403 

Special course 

Advanced geotectonic and geology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 
 
Structure of geologic bodies. Extrusive and intrusive igneous rock bodies, lava flows, sills, 
dykes, batholiths. Bed and stratum, dip and strike. Folds, antiform, synform, anticline, 
syncline. Fractures, joints and faults. Foliation, lineation, unconformity. 
 
UNIT – II 
 
Earth’s surface processes, weathering, erosion, mass wasting; bed rock, regolith, soil, soil 
profile. Erosion, transportation and deposition by wind, river, glacier, groundwater and 
ocean. Common landforms related to action of wind, river, glacier; coastal landform. Ice 
ages, evidence and causes. Oceanic and atmospheric circulation patterns. 
 
UNIT – III 
 
Elementary idea of theory of plate tectonics. Lithosphere, asthenosphere. Plates and plate 
boundaries, relative motion of plates. Present day configuration of plates.  
 
UNIT – IV 
 
Earth’s internal processes, magmatism, metamorphism, deformation. Volcanoes and 
volcanism, products of volcanic eruption, eruptive styles, volcanic belts, recent volcanism in 
India. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Advanced geotectonic and geology 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 

UNIT – I 
 
Earthquakes, causes, elastic rebound theory, focus and epicenter, intensity and magnitude. 
Seismic waves, seismograms, travel-time curves for seismic waves, seismic discontinuities, 
locating epicenter, and determining magnitude. Earthquake belts. Effects of earthquakes, 
seismic zones of India 
 
UNIT – II 
 
Internal Constitution of Earth; Evidence from seismic waves, meteorites, other lines of 
evidence.  Heat flow, basic concepts, geothermal gradient. Hotspot and mantle plume.  
Gravity and magnetic field of the earth; and gravity anomaly on Earth, Bouguer and free-air 
anomaly. Concept of isostasy and compensation, hypotheses of Airy, and Pratt. 
Gravity and magnetic field of the earth; and gravity anomaly on Earth, Bouguer and free-air 
anomaly. Concept of isostasy and compensation, hypotheses of Airy, and Pratt. 
 
UNIT – III 
Principles of determination of relative ages of rock bodies and geologic event. Absolute ages 
of Rocks and minerals, fundamental principles radiometric dating. Age of the Earth. 
Geologic TimeTable up to the level of Eras and Periods.The fossil record; Fossils as evidence 
of past life; modes of preservation of fossils. Uses of fossil. 
 
UNIT – IV 
 
Physical meteorology,Atmospheric electricity, cloud physics, Dynamic meteorology, 
numerical weather prediction, general circulation and climate modelling; Aviation 
meteorology.  
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Module – pggeospcp-405 

Special course practical 

Advanced geotectonic and geology 

 

End-term Assessment – 50 

 
UNIT – I 
 
Systematic study of hand specimens of the minerals listed below on the following 
points:Form and structure, colour, transparency, lustre, streak, cleavage, parting, fractures, 
hardness, specific gravity, magnetism, and treatment with dilute HCl. Haematite, magnetite, 
goethite, ilmenite, chromite, pyrolusite, psilomelane, bauxite; Pyrite, chalcopyrite, pyrrhotite, 
sphalerite, galena; Calcite, aragonite, dolomite, magnesite, siderite, malachite; Fluorite, 
gypsum, barite, wolframite, apatite, graphite; Quartz, feldspar, muscovite, biotite, pyroxene, 
amphibole, beryl, tourmaline, garnet, serpentine (including asbestos variety), talc, chlorite, 
kyanite, sillimanite, staurolite. 
 
 
UNIT – II 
 
Structural Geology: Reading and interpretation of topographic maps; Use of Clinometer and 
Brunton compass, measurement of attitude of planar and linear structural elements. 
Graphical solution of true dip – apparent dip problems, three-point problems. Stereographic 
projection of planes and lines: solution of simple structural problems using a net, e.g., true 
dip – apparent dip relations, determination of axis of cylindrical folds. Construction of block 
diagrams of homoclinal beds and folded beds 
 
 
UNIT – III 
 

a. Identification in hand specimen by studying mineralogical composition and 
texture of the followingrock types: Granite, granodiorite, syenite, nepheline syenite, 
aplite, granophyre, diorite, gabbro, anorthosite,pyroxenite, peridotite, mica-
lamprophyre, dolerite, basalt, andesite, and rhyolite; C.I.P.W. norm calculation of 
granitic and basic rock (without foid). 

b. Orthographic projection of cubic, tetragonal and orthorhombic crystal models; 
Stereograms (with and without the stereonets) from given crystallographic data. 

c. Field Work - Field work of approximately 10 days (under the supervision of 
teacher) 

i. Geological mapping of a small area, collection and study of samples and 
preparation of  Geological Maps. 

ii. Chain/Tape and compass surveying and use of Brunton compass, and 
GPS 
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UNIT – IV 
 

a. Remote Sensing, GIS and GPS: Stereo test. Interpretation of stereogram under 
pocket stereoscopes. Interpretation of single vertical air photo, including boarder 
Information. Interpretation of stereo pairs of vertical air photos under mirror 
stereoscopes. Interpretation of multi band satellite images. Interpretation of false 
colour composites. Use of topographic maps, air photos and satellite images for 
geological mapping and resource surveys. 

b. Geomathematics and Geo-statistics: Scientific methods & some basic concept of 
statistics; Sample - Universe: Measurement- scale and error; Models; Measurement 
of variability; Probability. Population distribution- binomial, normal, Poisson; 
Statistical inferences- errors in judgment Confidence Intervals. Small sampling 
theory- Chi-square, Student’s t, Snedecor’s F tests Non –parametric tests- 
Kolmogorov-Smirnov. ANOVA-correlation & linear regression 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



71 | Raiganj University – M.Sc. Geography Syllabus 
 

Semester – Iv 

Module – pggeospct-402 

Special course 

Geography of transport and trade 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 
UNIT – I 
History of Development, Approaches Modes of transportation: Contribution of different 
scholars; Functional Approach; Significance of transportation in world and regional 
economies. 
 
UNIT – II 
 
Development and distribution of different modes: Characteristics and significance; 
Landways - roadways, railways and pipeline; Waterways - ocean and inland; Airways.  
 
UNIT – III 
 
Factors associated with their growth Characteristics and relative significance of different 
modes of transport. 
 
UNIT – IV 
 
Location of seaports and airports: Factors associated with their growth - Physical factors; 
Economic factors; Political factors. 
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Semester – Iv 

Module – pggeospct-403 

Special course 

Geography of transport and trade 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 
UNIT – I 
 

Network structure and measurement of accessibility: Nodes and routes; Hierarchies; 
Hinterlands; Models of network changes; Graph theoretic measures; Traffic flow; Gravity 
models; Transport network and economic development. 
 
UNIT – II 
Concept, development and significance of trade:Concept of trade, types of trade, concept of balance of 

trade;role of trade in the world and regions; significance of trade. 
 
UNIT – III 
Urban transport - growth and their problems:Growth of urban transportation in developing countries; 

Transport and environmental degradation; vehicular pollution and congestion; alternative transport 

system in mega  cities of India; national highway development and planning in India. 
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Semester – Iv 

Module – pggeospct-404 

Special course 

Geography of transport and trade 

 

End-term Assessment – 38 

Internal assessment – 12 

Total – 50 

 
UNIT – I 
 
Types of trade theories: i. Theory of comparative advantage ii. Neo-classical theory iii. 
Modern theory 
 
 
UNIT – II 
 
International trade: Trade areas and economic blocks; Various treaties of trade at 
international level; History and development of International trade; Geographical factors 
influencing international trade; Problems and prospects of international trade in 
globalisation.  
 
UNIT – III 
 
Transport India’s foreign trade: Transport development: Rail, Road, water, air transport and Ports; 

Transport and pollution; Volume of trade, patterns of imports, composition of export tradeoff 
India, features of India’s foreign trade, trade with U.S.A, U.K, Germany, Russia, Canada, 
Japan. 
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Semester – Iv 

Module – pggeospcp-405 

Special course practical  

Geography of transport and trade 

 

End-term Assessment – 50 

 
UNIT – I 
 
Indices of transport network analysis – Detour Index and shape index 
 
UNIT – II 
 
Measures of network connectivity and accessibility. 
 
UNIT – III 
 
Relation between settlement and physiography (transect chart), Road density with 
topographical map, identify route map from aerial photograph and satellite imagery. 
 
UNIT – IV 
 
Traffic Flow line map of a particular area in west Bengal; statistical analysis of transport and 
settlement data, agriculture and industrial data. 
 

 
 

Suggested Readings 
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Semester – Iv 

Module – pggeoccgp-406 

general practical 

 

End-term Assessment – 50 
Digital Thematic Mapping 

 

UNIT – I: Preparation of Choropleth Map by using Computer. 

UNIT – II: Preparation of Chorochromatic (Mono and Multi) Map by using Computer. 

UNIT – III: Preparation of Digital Thematic Map by using Statistical and Cartographic 

Techniques. 
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Semester – Iv 

Module – pggeospcpr-407 

Special course project 

For all special course 

 

A. Project Report     Marks:75 

B. Viva-voce on project report       25 

Total        100 

 

 

1. Preparation of a Report containing at least 50 pages (including maps, diagrams and 

tables) which will involve the application of any one of the topics of the concerned Special 

Course: The report based on fieldwork (not exceeding a week and under the supervision 

of a teacher) should be well represented by suitable statistical techniques and 

cartographic methods. 

2. The students should follow the research guidelines by reading ResearchMethodology 

before taking up the Project Work. 

3. The Project Report should include followings: 

 

a) Title of the project  

b) Introduction  

b) Objectives 

c) Methodology and Data sources   

d) Study Area 

e) Review of literature 

f) Results and Discussion 

g) Conclusion  

h) Bibliography 

i) Appendices 

 

Suggested Readings 

1. Archer J.E. and Dalton T.H. (1968): The fields work in Geography, E.t. Batsford Ltd., 

London.   
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2. Haring, Lloyed (1975): Scientific Geographic Research W C. Brow Company USA.   

3. Johnes, P.A. (2008): Field Work in Geography, Longman.   

4. Kothari C.R.(1996): Research Methodology, VishwasPrakashan, New Delhi   

5. Misra R.P. (1991): Research Methodology in Geography, concept pub. New Delhi.   
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 Total Marks – 1600  

First Semester (400 Marks) 

                      

Any four from the following:    

                                                                            75X4=300 

1. Course 1 – Twentieth Century World -I  (75 marks) 

2. Course 2 – State in India -I (75 marks) 

3. Course 3 (Spl.) – History of Modern India  (1757 – 1857)-I, (75 marks) 

4. Course 4 (Spl.) – History of Modern India  (1858 – 1964)-II, (75 Marks ) 

Or, 

  History of Ecology and Environment in India (75 marks)* 

*This Course may be opted in place of any one Course of the above Serial No. 1 

& 2 

 

( Inter Disciplinary Course-I ) (For students pursuing PG course in subject other 

than History) 

 

      History of Indian Political Thought (100 Marks)          75+25=100 

 

 

Second Semester (400 Marks) 

 

  Any four from the following:      

                                                                      75X4=300 

5. Course 5 – Twentieth Century World-II  (75marks) 

6. Course 6– State in India-II (75 marks) 

7. Course 7 (Spl.)  – History of Modern India (1757 – 1857)-III, (75marks) 

8. Course 8 (Spl.) – History of Modern India  (1858 – 1964)-IV, (75marks) 

Or, 

 Global and Comparative Environmental History (75 marks)* 

* This Course may be opted in place of any one Course of the above Serial No. 5 

& 6 

 

( Inter Disciplinary Course-II ) (For students pursuing PG course in subject other 

than History) 

 

 Local / Regional History with special reference to the History of Dinajpur (1757-1971) 

(100 Marks)                                                                               75+25=100 
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Third Semester (400 Marks) 

Viva-voce (50), Seminar Presentation (20) & Seminar Paper Submission (30) =100 

marks 

 

                                                                             

All four papers of the following:        

                                                              75X4=300  
9. Course 9 – Historiography: Concept, Methods and Tools-I (75 marks) 

10. Course 10– History of Ideas-I (75 marks) 

11. Course 11 (Spl.) – Economic History of India-I (A.D. 1757 to 1947) (75 marks) 

12. Course 12 (Spl.) – History of Modern Bengal with special reference to Dinajpur –I 

(1757 – 1947) (75 marks) 

 

Fourth Semester (400 Marks) 

 

                             Project / Field Study/ Book Review (any two) – 50+50= 100 

                                                                                  

             All four papers of the following:                                                75X4=300 

 

 

13. Course 13– Historiography: Concept, Methods and Tools-II (75marks) 

14. Course 14 – History of Ideas-II (75marks)                                                 

15. Course 15 (Spl.)  – Economic History of India-II (A.D. 1757 to 1947) (75marks) 

16. Course    16 (Spl.) – History of Modern Bengal with special reference to Dinajpur-

II (1757  – 1971) (75 marks)  

Marks Division 

First Semester 

End Semester Examination for each core paper will be of 55 marks; and Class Test for 

each core paper will be of 20 marks. Thus 55+20=75 (75x 4 core papers=300 marks) 

For Inter Disciplinary Course I, End Semester Examination will be of 75 marks and Class 

Test will be of 25 marks. Thus 75+25=100 marks 

Second Semester 
End Semester Examination for each core paper will be of 55 marks; and Class Test for 

each core paper will be of 20 marks. Thus 55+20=75 (75x 4 core papers=300 marks) 

For Inter Disciplinary Course II, End Semester Examination will be of 75 marks and 

Class Test will be of 25 marks. Thus 75+25=100 marks 

Third Semester 

End Semester Examination for each core paper will be of 55 marks; and Class Test for 

each core paper will be of 20 marks. Thus 55+20=75 (75x 4 core papers=300 marks) 

 Viva-voce -         50 marks 

  Seminar Presentation -     20 marks 

Seminar Paper Submission-30 marks 

             Total -100 marks 

Fourth Semester 

End Semester Examination for each core paper will be of 55 marks; and Class Test for 

each core paper will be of 20 marks. Thus 55+20=75 (75x 4 core papers=300 marks) 

For Project / Field Study /Book Review -100 marks (Any two: 50+50) 
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First Semester 

Course  :1    (75 Marks)                                                                                         

Twentieth Century World -I  

                     Unit – 1: Legacy of the 19th century 

a) Growth of capitalism and Imperialism:  

U.K., France, Germany and Japan 

b) Liberalism and Socialism 

c) Nationalism 

     Unit – 2:  World Order up to 1919 

a) Origin of the First World War, its nature, Peace settlement and long-

term consequences. 

b) Making of the Russian Revolution – establishment of a Socialist State, 

its economic and political aspects; and responses and reactions in the 

West. 

Unit – 3:  World Between the Wars 

a) Working of the league of Nations and collective security, crisis in 

Capitalism, Great Depression, Liberal ideas and social movements, and 

Ideologies of Nazism, Fascism, Germany, Italy and Japan. 

     Unit – 4: Second World War and the New political order 

a) Origins nature and results of the War 

b) Nationalist movements and decolonization 

c) Communist revolution in China and its impact on World politics. 

 

Suggested Readings: 

 
1. Arjun Dev & Indira Dev, History of the World: From the Late Nineteenth to the 

Early Twenty-First Century, Orient Black Swan, 2009. 

2. David S. Mason, A Concise History of Modern Europe: Liberty, Equality, 

Solidarity, Rowman & Littlefield, 2015. 

3. E. Lipson, Europe in the 19th & 20th Centuries, Allied Publishers, 1960. 

4. Gordon Martel, The Origin of the First World War, Pearson Longman, 2008.  

5. H. W. Koch, The Origins of The First World War, Macmillan, 1984. 

6. Lucien Bianco, Origins of the Chinese Revolution, 1915-1949, Stanford 

University Press, 1971. 

7.  Martin Kitchen, Europe Between the Wars, Routledge, 2014. 

8. Paul Bushkovitch, A Concise History of Russia, Cambridge University Press, 

2011. 

9. V.I.Lenin, Imperialism:The Highest Stage of Capitalism, Resistance Books, 1999. 

10. William Simpson, Europe 1783–1914, Routledge, 2013. 
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First Semester 

Course :2     [75 Marks] 

State in India-I 

Unit – 1:  Towards formation of State: 

Proto-States: Chiefdoms of later Vedic times, and Territorial States in 

the Age of the Buddha, NBP economy and Society 

Unit – 2:  The Mauryan State: 

a) Socio-economic basis: Nature and functions, and theory and Practice. 

b) Mauryan polity 

 Unit – 3:  Gupta State: 

a) Administrative organization, tributary system, and socio-economic 

basis 

b) Gupta polity 

 Unit – 4:  State formation in South India: Chiefdoms and the Cholas 

 

Suggested Readings: 

 

1. A.L.Basham, The Wonder That Was India, London, 1954. 

2. D.N.Jha, Ancient India: An Introduction, New Delhi, 1998. 

3. Irfan Habib (general editor), A People’s History of India (Relevant volumes), Vol.1 

Pre-history, Vol. 3 The Vedic Age, Tulika Books, New Delhi, 2001. 

4. A.S.Altekar, State and Government in Ancient India, Motilal Banarsidass 

Publication, 2002  

5. Irfan Habib (ed.), Post Mauryan India, 200 B.C-300 A.D: A Political and Economic 

History, Tulika Books, 2012. 

6. Jagdish S. Yadav and Nirmala Yadav (eds), The Imperial Guptas:A Bibliography, 

Manohar publication, 1997. 

7. D.C.Sircar, Studies in the Political and Administrative System in Ancient and 

Medieval India, Motilal Banarsidass Publisher,1996. 

8. K.A, Nilkantha Shastri, The Cholas, Madras, 1975 [reprint].  

9. M.K.Dhavalikar (ed.), A Comprehensive History of India, vol.1, Part 1, Manohar 

Publication, 2013. 

10. Ranabir Chakravarti, Exploring Early India: Up to C.AD 1300, Ratna Sagar, 2016. 

11. Romila Thapar, Early India: From the Origins to AD 1300, London, 2002. 

12. Romila Thapar, India: Historical Beginnings and the Concept of the Aryan. New 

Delhi, 2006. 
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                                                                     First Semester 

Course: 3 (75 Marks) 

HISTORY OF MODERN INDIA (1757-1857)-I 

Unit 1: Understanding Modern India 

a) Sources: Archival records, private Courses, news Courses, periodicals, and 

oral tradition, approaches and Interpretation – different schools of thought. 

 

Unit 2: Expansion and consolidation of British power 

a) Late pre-colonial order: polity economy, society and culture 

b) Ideology of expansion and mercantilism 

c) Policies and programmes of expansion 

d) Instruments of expansion-war and diplomacy 

 

Unit 3: Colonial Construction of India: Structures and Institutions 

a) Administrative Structure 

b) Arms of the state-police, army and law 

c) Ideologies of the Raj and racial attitudes 

Unit 4: Social Policies and Social Changes 

a) British understanding of Indian society-orientalist, Evangelical Utilitarian 

b) Ideas of change 

c) Education-indigenous and modern 

d) Social reform and emerging social classes 

 

Suggested Readings: 

 

1. Bipan Chandra, Colonialism and Nationalism in India, Orient Black Swan, 1984. 

2. Bipan Chandra, Indian’s Struggle for Independence, Penguin Publishing Group, 

2000. 

3. C.A.Bayly, Indian Society and the Making of the British Empire, New Cambridge 

History of India, 1988. 

4. David Kopf, British Orientalism and the Bengal Renaissance, University of 

California Press, 1969. 

5. Irfan Habib, Essays in Indian History: Towards a Marxist Perception, Tulika 

Books, 2015. 

6. Michael Fisher, (ed.) Politics of British Annexation in India 1757 -1857, Oxford 

University Press, 1993.  

7. R. C, Majumdar, British Paramountcy and Indian Renaissance, Part-II, Bhartiya 

Vidya Bhavan, Bombay, 1991. 

8. Ranjit Guha, (ed.) Subaltern Studies: Writings on South Asian History and 

Society, Vols. I- XI, Oxford University Press, 1997. 
9. Sekhar, Bandyopadhyay, From Plassey to Partition, Longman, 2004. 

 

 

 



7 

                                                         First Semester 

Course: 4 (75 Marks) 

HISTORY OF MODERN INDIA (1858-1964)-II 

 

Unit 1: Strategies of Imperial Control 

a) British Government and its control over Indian administration central, 

provincial and district 

b) Relations with Princely States 

c) Principles and policies governing foreign relations 

d) India and its neighbors 

i. Afghanistan 

ii. Tibet 

iii. Nepal 

iv. Burma 

v. Persian Gulf and Persia 

Unit 2: Indian Society & Imperial Policies: 

a) The ‘Martial Races’ and the Military Recruitment Policy 

b) Gender Question under Colonialism 

c) Social Structures and Discrimination 

d) Census and Social Ordering 

Unit 3:National Movement 

a) Approach to Indian Nationalism: Conceptual Debates 

b) Emergence of organized nationalism 

c) Trends till 1919 

d) Gandhian movements – nature, programme, social composition, limitations 

and challenge 

e) Revolutionary and left movements 

f) States’ Peoples’ Movements 

g) Working of Congress and non-Congress provincial Ministries 

h) Communal politics and partition 

i) Subhas Chandra Bose and INA 

Unit 4: Nationalism and Art, literacy movement 

Suggested Readings: 

1. A.R, Desai, Social Background to Indian Nationalism, Popular Prakashan,1948. 

2. Anil Seal, The Emergence of Indian Nationalism, Cambridge University 

Press,1968. 

3. Bipan Chandra, Colonialism and Nationalism in India, Orient Black Swan, 1984. 

4. Geraldine Forbes, The New Cambridge History of India-Women in Modern India, 

vol-2, Cambridge University Press, 1996. 

5. J.R.McLane, Indian Nationalism and Early Congress, Princeton University Press, 

1977. 

6. Judith Brown, Gandhi’s Rise to Power, Cambridge University Press, 1972. 

7. Mushirul Hasan, M.A. Ansari: Gandhi's Infallible Guide, Manohar Publication, 

2010. 
8. R.C.Majumdar, British Paramountcy and Indian Renaissance, Part-II, 

BhartiyaVidya Bhavan, Bombay, 1991. 

9. Ravinder Kumar (ed.), Essays on Gandhian Politics:Rowlatt Satyagraha of 

1919,Oxford University Press, 1971. 
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10. S.R.Choudhary, Leftism in India 1917-1947, Palgrave Macmillan, 2007. 
11. Sumit Sarkar, Modern India, 1885-1947, Palgrave Macmillan,1983. 

12. Tara Chand, History of Freedom Movement in India, vol-I, Publications Division 

Ministry of Information & Broadcasting, 2017. 
Or, 

First Semester: 

Course 4 (75 Marks) 

History of Ecology and Environment in India       

 

Unit-1 

 

Hunting Gathering and Pastoral Cultures in Ancient India- Climate: A Factor in 

the Rise and Fall of the Indus Civilization- Iron Tools, Forest Clearance, and 

Second  Urbanization in the Gangetic Plains- Perceiving the Forest in Early India- 

Tribes, Hunters and Barbarians: Forest Dwellers in the Mauryan Period 

 

      Unit-2 

Gardens in the Mughal Court Life- Hunting and the Great Mughals- Ecology and 

traditional system of water management in Medieval India  

Unit-3 

Situating South Asian Environmental History in Colonial Perspective- Colonial 

Understanding of Environment- Environmental Agenda 

Unit-4  

Ecology, Land Use, and Colonization- Mode of Resource Use : Forests- Resource 

Management: Water- Contested Landscapes of Development 

 

Suggested Readings: 

1. B & R, Allchin, The Birth of Indian Civilization, Penguin,1968. 

2. B. B. Lal, Indus Valley Civilization, New Delhi, 1998. 

3. Catherine B. Asher, The New Cambridge History of India: Architecture of Mughal 

India, Cambridge University Press, 1992. 

4. Irfan Habib, Man and Environment:The Ecological History of India, Tulika Books, 

2013. 

5. James L. Wescoat, Joachim Wolschke Bulmahn, Mughal Gardens: Sources, Places, 

Representations, and Prospects, Dumbarton Oaks, 1996. 

6. Lahiri Nayanjot (ed.),The Decline and Fall of the Indus Civilization, Ranikhet: 

Permanent Black, 2002. 

7. Mahesh Rangarajan & K Sivaramakrishan, (ed.), India’s Environmental History, From 

Ancient Times to the Colonial Period: A Reader, Ranikhet:Permanent Black, 2012. 

8. Richard H Grove, Vinita Damodaran, Satpal Sangwan, Nature and Orient: The 

Environmental History of South and Southeast Asia, Oxford University Press, 2000.  

9. Romila Thapar, The History of Early India: From the Origins to AD 1300, Penguin UK, 

2015.  

10. Shereen Ratnagar, The End of the Great Harappan Tradition, Manohar Publisher, 2002.  

11. Toshiki Osada and Akinori Uesugi (eds.), RIHN-Manohar Indus Project Series, 

Manohar Publisher, 2010. 
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( Inter Disciplinary Course-I )                75(End Semester)+25 (Class Test)=100 

 

HISTORY OF INDIAN POLITICAL THOUGHT  

Unit I: Introduction to Indian Polity: Vedic Polity, Kautilya’s Arthasastra, 

Manusmriti, Sukraniti. Medieval period: Islamic Polity— Delhi Sultanate & Mughal 

Monarchy. 

 

Unit II: Theoretical background of Political Thought in Modern India: Response and 

Reaction. Raja Rammohan Roy. Swami Dayananda Saraswati & Arya Samaj Movement. 

 

Unit III: Some Political Thinkers of Modern India: Bankim Chandra Chattopadhyay, 

Swami Vivekananda, Sri Aurobindo, B G Tilak, V.D.Savarkar, Dr. S.P. Mukherjee, Sir 

Syed Ahmed Khan,  M A Jinnah, Maulana Azad, Fazlul Haque 

 

Unit V: Nationalism and its Contestation-  Political thinking of Surendra Nath Banerjee, 

Gokhale,  Mahatma Gandhi, Jawaharlal Nehru, Subhas Chandra Bose, Dr. Ambedkar, 

M.N.Roy, Jai Prakash Narayan, Vinoba Bhave. 

 

Suggested Readings: 

1. Aziz Ahmad, Islamic Modernism in India and Pakistan, Oxford University Press, 

1967. 
2. B.B. Majumdar, History of Political Thought from Ram Mohan to Dayanand, 

Calcutta:Bookland,1967. 

3. Balraj Madhok, Dr. Shyama Prasad Mukherjee: A Biography, Deepak Prakashan, 

1954. 
4. Bidyut Chakrabarty, Modern Indian Political Thought, Sage Publication, 2009. 

5. K.A.Nizami, Sayyid Ahmad Khan, Publications Division Ministry of Information 

& Broadcasting, 2017. 

6. Maulana Abul Kalam Azad, India Wins Freedom: An Autobiographical 

Narrative, Sangam Books, 1959. 

7. Mohammad Habib and K.A.Nizami (ed.), Comprehensive History of India A.D. 

1206-1526, Vol.V, New Delhi, 1970. 

8. N. Jayapalan, Indian Political Thinkers: Modern Indian Political Thought, 

Atlantic Publishers, 2000. 

9. R.S.Sharma, Aspects of Political Ideas and Institutions in Ancient India,  Motilal 

Banarsidas, 1991.  

10. Ramachandra Guha, Makers of Modern India, Harvard University Press, 2011. 

11. Rekha Pandey, Encyclopedia of Great Indian Political Thinkers, Alfa 

Publications,2012. 

12. Sandhya Sharma, Literature, Culture and History in Mughal North India, 1550-

1800, Primus Books, 2011. 

13. Satish Chandra, Medieval India: From Sultanate to Mughals,Vol. I-II, Orient 

Longman, 2007. 

14. Bal Gangadhar Tilak & Aurobindo Ghosh, Speeches and Writings: B.G. Tilak, 

Scholar's Choice, 2015. 

 



10 

Second Semester                                                                                                                

Course : 5      (75 Marks)                                                                                   

Twentieth Century World-II  

                       Unit – 1:  Cold War and its effects: 

a) Ideological and political basis of Cold War: Pacts and Treaties, 

Tensions and rivalries. 

b) Non-Aligned Movement and the Third World UNO and the Concept of 

world peace, and regional tensions Palestine, Kashmir, 

Cuba, Korea, Vietnam. 

 

          Unit – 2:  Cultural Revolution, Civil Rights Movement, Apartheid and  

                         Feminism. 

     Unit – 3:  Disintegration of the Socialist Block and the end of Cold War 

a) Genesis and process of disintegration its impact on society and  

Polities. 

Changes in the political order from bipolar to unipolar world  

System. Socialism in decline, globalization and its economic and 

Political impact. 

Unit – 4:  Age of progress: Economic and Social 

a) Industry, Agriculture, Science and Technology, and  

Communication and Information. 

Suggested Readings: 

1. D F Flemming, The Cold War, Vols. I&II, 1961. 

2. Eric Hobsbawm , Age of Extreme: A History of the World:1914-1991, Peter Smith 

Publisher, Incorporated, 2000. 

3. I.R. Mishra & Narayanan, Non-Alignment in Contemporary International 

Relation, New Delhi, 1981. 

4. Joseph Smith, The Cold War:1945-1991, Wiley,1997. 

5. Kashi Prasad Misra, Non-alignment in Contemporary International Relations, 

Vikas Publishing House, 1983. 

6. Keith Robbins, The world since 1945, Oxford University Press,1998. 

7. Keylor, W. Twentieth Century World: An International History, Oxford 

University Press, 1984. 

8. Martin Walker, The Cold War: A History, Henry Holt and Company, 1995. 
9. Norman Lowe , Mastering Modern World History, Macmillan International 

Higher Education, 2006. 

10. Peter Calvocoressi, World Politics 1945-2000, Pearson Education India, 2001. 
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Second Semester 

Course : 6  [75 Marks] 

 

State in India-II 

Unit – 1:  Nature and function of the State under the Sultans of Delhi and  

                Islamic theory of State. 

Unit – 2:  The Mughal States, Administrative Institutions, Mansabdari system: 

                 Socio-economic basis 

Unit – 3:  Vijayanagara State: structure, features and nature 

Unit – 4:  The Mughal States, Socio Economic Basis 

Unit – 5: Colonial State:  Political Economy State apparatus and instruments of  

               legitimization. 

 Unit - 6:  Historiographical debates on the nature of the state in India. 

 

Suggested Readings: 

 

1. Abdul Aziz, The Mansabdari System and the Mughal Army, Idarah-i Adabiyat-i 

Delli, 1972. 

2. Burton Stein, New Cambridge History of India: Vijayanagar, Cambridge 

University Press, 1989. 

3. I.H.Qureshi, The Administration of the Mughal Empire, Atlantic Publishers & 

Distributors (P) Limited, 1998. 

4. R.P.Tripathi, Some Aspects of Mughal Administration, Allahabad, 1974. 

5. Irfan Habib, Medieval India: The Study of Civilization, National Book Trust, 

2008. 

6. M.H.Rama Sharma, The history of the Vijayanagar Empire, volume 1, Popular 

Prakashan, 1978. 

7. Mohammad Habib and K.A.Nizami (ed.), Comprehensive History of India A.D. 

1206-1526, Vol.V, New Delhi, 1970. 

8. Muzaffar Alam and Sanjay Subramanyam (ed.),The Mughal State, Cambridge 

University Press, 2000. 

9. Peter, Jackson, The Delhi Sultanate: A Political and Military History, Cambridge 

University Press, 1999.  

10. Satish Chandra, Historiography, Religion and State in Medieval India, Har-Anand 

Publications, 1996. 

11. Satish Chandra, Medieval India: From Sultanate to Mughals,Vol. I-II, Orient 

Longman, 2007. 

12. Tapan Raychaudhuri and Irfan Habib (ed.), Cambridge Economic History of 

India, vol.-1, Cambridge University Press, 1982. 
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Second Semester 

Course: 7 (75 Marks) 

HISTORY OF MODERN INDIA (1757-1857)-III 

 

Unit 1: Economic organization: Changes and continuity 

a) Rural economy 

i. Eastern India 

ii. South India 

iii. Western India 

iv. Central and Northern India 

v. Princely States 

Note: This should be studied with special emphasis on new types of land revenue 

administration, commercialization of agriculture, rural indebtedness, rural power 

relations, landlords, peasants and agricultural labour and institutions of finance 

b) Urban economy 

i. Artisans and industrial production 

ii. Debate over de-industrialization-regional variations 

iii. Rise of internal markets and urban centers and communications-posts 

and telegraphs, railways 

Unit 2: Resistance to colonial rule 

a) Nature and forms of resistance 

b) Pre-1857-Peasant, tribal and cultural resistance 

c) Revolt of 1857: Historiography, ideology, programmes, leadership at various 

levels, peoples’ participation and British repression and response 

Unit 3: Science and technology 

a) Conceptual aspects of western science 

b) The role and place of western science, technology and medicine in the colonial 

press 

c) East India Company and early European scientists: surveyors, botanists to 

doctors under the company’s service 

d) Scientific and technical education: establishment of engineering and medical 

colleges and institutes. Teaching of science in universities. 

Suggested Readings: 

 

1.  C.A.Bayly, Indian Society and the Making of the British Empire, New Cambridge   

 History of India, 1988. 

2. Clive Dewey and K N Chaudhuri (ed.), Economy and society: Essays in Indian 

Economic and Social History, Oxford University Press, 1979. 

3. Crispin Bates & Marina Carter (ed.), Mutiny at the Margins: New Perspectives on    

 the Indian Uprising of 1857: Documents of the Indian Uprising, Volume 7 of     

 Mutiny at the Margins Sage Publication, 2017. 

4. Ian J Kerr (ed.): Railways in Modern India, Oxford University Press, 2001 

5. Iqbal Husain, Religion and Ideology of the Rebels of 1857, Primus Books, 2013 

6. Kaushik Roy, The Uprising of 1857: Before and Beyond, Manohar Publication, 

2010. 
7. Neil Charlesworth, British Rule and the Indian Economy: 1800-1914, MacMillan, 

1982. 

https://www.google.co.in/search?tbo=p&tbm=bks&q=bibliogroup:%22Mutiny+at+the+Margins%22&source=gbs_metadata_r&cad=7
https://www.google.co.in/search?tbo=p&tbm=bks&q=bibliogroup:%22Mutiny+at+the+Margins%22&source=gbs_metadata_r&cad=7
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8. Rajat k. Ray, ed, Entrepreneurship and Industry in India, 1800-1947, Oxford   

 University Press, 1992. 

9. R. C, Majumdar, British Paramountcy and Indian Renaissance, vols. IX and X,   

 Bhartiya Vidya Bhavan, Bombay, 1991. 

10.  Sugata Bose and Ayesha Jalal,  Modern South Asia: History, Culture, Political   

 Economy,  Routledge, 1998. 

 

Second Semester 

Course: 8 (75 Marks) 

HISTORY OF MODERN INDIA (1858-1964)-IV 

 

 

 

Unit 1: Society 

a) Social composition: Ethnic groups – tribes (creation of new categories of 

criminal tribes and castes), and class and community 

b) Colonial intervention and social change reform movements, modern 

education, rise of middle classes and caste movements 

c) Women: status, property rights, reform legislation, changing role, political 

participation and late 19
th

 and early 20
th

 century debates-tradition and 

modernity 

Unit 2: Nationalism and Indian Science 

a) Indian response to new scientific knowledge: interactions and predicaments 

b) Emergence of national science and its relations vis-à-vis colonial science: 

Mahendra Lal Sarkar, P.C. Ray, J.C. Bose 

c) Science Technology and Medicine (STM – ideas of the British government, 

Mahatma Gandhi and other Indian nationals 

d) Professionalization of science 

e) Royal commissions and their Reports 

Unit 3: Independent India 

a) Visions of New India 

b) Integration of Princely States 

c) Beginnings of planned economy 

d) Land question and industrial policy  

e) Education, health, science and technology 

f) Foreign policy non-alignment 

g) Women-Hind Code Bill, Muslim Women divorce Bill 

Suggested Readings: 

 

           

1.  Arun Bandopadhyay (ed.), Science and Society in Modern India 1750-2000,   

Manohar Publication, 2010 

2.  Bipan Chandra, India Since Independence, Penguin UK, 2008. 

3. David Arnold, Science Technology and Medicine in India, Cambridge University 

Press, 2000. 
4. Geraldine Forbes, Women in Modern India, Cambridge University Press, 1999. 
5.  K.K.Datta, A Social History of Modern India,Macmillan Co. of India, 1975. 
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6.  M G Rande,  Religion and Social Reform: A collection of Essays and  Speeches, 

Bombay 

7.  Ravinder Kumar, Social History of Modern India, Oxford, 1983. 

8.  S.P. Gupta, Modern India and Progress in Science and Technology,Vikas 

Publishing House, New Delhi, 1979. 

9. S.P.Sen, (ed.), Social and Religious Reform Movement in the 19th & 20th 

Centuries, Calcutta, 1797. 

10. Sumit Sarkar and Tanika Sarkar: Women and Social Reform in Modern India, Vol. 

I and II, Indiana University Press, 2008. 
11. Tanikar Sarkar & Urvashi Butalia (eds): Women and the Hindu Right: A   

Collection of Essays, New Delhi,1995. 

  
 

 

Or, 

Second Semester 

Course: 8 (75 Marks) 

 

Global and Comparative Environmental History 

 

Unit-1 

Historiography and the development of Global Environmental History- Global 

Environmental thinking in the 1920s and 1930s. 

 

 

Unit-2 

Environmentalism and Political Economy- Sustainable Development- Disasters: 

Draughts, Floods and Fire- The Environmental Movement 

 

Unit – 3 

Global Warming- Bio-Diversity: debates and contests- Ecological Modernization the pace 

of innovation- The Rise of Defensive Environmentalism 

Unit -4  

Southern Africa and South Asia contrasts and similarities in colonial ecological policy -- 

Soil, land and water -- Forestry and grazing debates- Ecology as global issue. Silent 

Spring and Barry Commoner. Stockholm 1972 to Johannesburg 2000. Third World or 

First? Divisions over technology access and the carbon regimes. 

 

Suggested Readings: 

1. Constance Lever -Tracy,(ed.), Routledge Handbook of Climate Change and 

Society,  New York: Rouledge, 2010. 

2. Donald Worster & Alfred Crosby, The Ends of the Earth: Perspectives on Modern 

Environmental History, Cambridge University Press, 1988.  

3. Donald Worster, The Ends of the Earth: Perspectives on Modern Environmental 

History, Cambridge University Press, 1988. 
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4. Erika Marie Bsumek, David Kinkela & Mark Atwood Lawrance,(ed.), Nation-

States and the Global Environment: New Approaches to International 

Environmental History, New York: Oxford University Press, 2013. 

5. Gadgil Madhav & Ramachandra Guha, This Fissured Land: An Ecological 

History Of India, New Delhi, Oxford University Press, 1992. 

6. J.R. McNeill, Something New Under the Sun: An Environmental History of 

Twentieth Century World, New York & London,w.w.Morton & company,2000. 

7. John Aberth, An Environmental History of the Middle Ages: London and New 

York: Rouledge, 2013. 

8. Mahesh Rangarajan, Environmental Issues in India: A Reader, Delhi: 

Pearson,2007. 

9. Neeladri Bhattacharya, Nature, Culture, Imperialism, Oxford University Press, 

1995. 

10. R. Guha , Environmentalism: A Global History, New Delhi, Oxford University 

Press, 2001. 

11. Richard Tucker, The United States and the Ecological Degradation of the   

Tropical World, Plymouth: Rowman & Littlefield Publishers, 2007. 

 

 

( Inter Disciplinary Course-II )             75(End Semester)+25 (Class Test)=100 

 

 Local / Regional History with special reference to the History of Dinajpur (1757-

1971) 

 

Unit I: Sources – Understanding Local History: methodological issues: relationship with 

oral History  

 

Unit II: Historiography of Local / Regional History of Bengal. 

 

Unit III: Introducing the region -Dinajpur-  administrative boundaries and the cultural 

boundaries — Location, Geography, and the natural world: Population and Migration, 

Language and Castes. 

 

Unit IV: Dinajpur: Colonial Administration, Cultural Response and Reaction (Press and 

Literature), Growth of National Consciousness, Missionary activities, Tribal Movements, 

Tebhaga Movement 

 

Unit V: Post colonial Dinajpur: Refugee influx, socio-economic movements, Anti Merger 

Movement of 1956, Food Movement, Peasant and Tribal Movement. 

 

 

Suggested Readings: 

 

1. Axel Harneit-Sievers (ed.), A Place in the World: New Local Historiographies 

from Africa and South Asia, Brill , Leiden, 2002 

2. F.O.Bill: Final Report on the Survey and settlement operation of the district of 

Dinajpur. 

3. F.W.Strong, Dinajpur District Gazetteer, 1912. 
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4. Francis Buchanan, A Geographical, Statistical and Historical Description of the 

District or Zilla of Dinajpur in the province or Subah of Bengal. 

5. J.C. Sengupta, West Dinajpur District Gazetteer, Government of West 

Bengal,1965. 

6. Paul Thompson, The Voice of the Past: Oral History, Oxford University Press, 

1978 

7. Subashis Gupta & Indrajit Chakrobartty, Dinajpur: 1757-1947. 

8. W.W.Hunter: A Statistical Account of Bengal,Vol.-VII 

 

Third Semester 

Course: 9 (75 Marks) 

Historiography : Concept, Methods and Tools-I 

 

Unit 1: Meaning and Scope of History 

a) What is History 

b) Collection and selection of data, evidence, different ways to ascertain 

historical evidence and its transmission, Causation 

c) The subjectivity / objectivity debate in History 

Unit 2: History and other disciplines 

a) Inter-disciplinary approach in history 

b) Relations with archaeology, geography anthropology, linguistics, sociology, 

economics, philosophy, politics, natural sciences, applied sciences and 

literature 

Unit 3: Paradigms and approaches to history 

a) Definition of paradigm, importance of paradigm, paradigm shifts 

b) Approaches to Indian history 

i. Orientalist 

ii. Imperialist 

iii. Nationalist 

iv. Marxist 

v. Subaltern 

vi. Post-modernist 

 

Suggested Readings: 

1. Arthur Marwick, The Nature of History, London:Macmillan,1989. 

2. B. Shaik Ali, History: Its Theory and Methods, Macmillan, 1978. 

3. E.H.Carr, What is History? Penguin, 2008. 

4. Irfan, Habib, Interpreting Indian History, Northeastern Hill University 

Publications, Shillong, 1988. 

5. Marcbloch, The Historian’s Craft, Manchester University Press,1992. 

6.  N Subramanian, Historiography and Historical Methods, Udumalpet,1973. 

7. R.F. Atkinson, Knowledge and Explanation in History: An Introduction to the 

Philosophy of History, Springer, 1978. 

8. R.G. Collingwood, The Idea of History, Oxford University Press, 1994. 
9. Tej Ram Sharma, Historiography: A History of Historical Writing, Concept 

Publishing Company, 2005. 
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10. William Henry Walsh, An Introduction to Philosophy of History, Thoemmes 

Press, 1992. 

 

Third Semester 

Course: 10 [75 Marks] 

History of Ideas-I 

Unit 1: Political Ideas 

a) Ideas of Polity-monarchy, oligarchy and proto-republicanism 

In ancient India    

a) Rights and duties of subjects 

Unit 2:  Religious and philosophical ideas 

a) Formation of religious ideas in early India 

i. Vedas, Upanishads and Vedanta 

ii. Six schools of Indian Philosophy 

iii. Jainism 

iv. Buddhism 

b) Ideas of Dissent and Protest, heterodox sects 

Unit 3: Social Ideas 

a)  Formation of early ideas on hierarchy 

b) Rationalization and justification of hierarchy 

i. Varna 

ii. Jati 

iii. Family 

iv. Women 

 

Suggested Readings: 

 
1. A.L.Basham, The Wonder That Was India, London, 1954. 

2. B.R.Verma & S.R.Bakshi, Hinduism, Buddhism and Jainism in Ancient India, 

Commonwealth, 2005. 
3. Gail Omvedt, Buddhism in India: Challenging Brahmanism and Caste, Sage 

Publication, 2003. 
4. H.C.Raychaudhuri, Political History of Ancient India, Oxford University Press, 

1996.  

5. R.S. Sharma, A Comprehensive History of India, Vol. IV, Part 2, Manohar 

Publication, 2008. 
6. R.S.Sharma, Aspects of Political Ideas and Institutions in Ancient India, 

Motilal Banarsidas, 1991.  
7. R.S.Sharma, Material Culture and Social Formations in Ancient India, New 

Delhi, 1990. 
8. Romila Thapar, From Lineage to State: Social Formations in the Mid-First 

Millennium B.C. in the Ganga Valley, Oxford University Press, 1999. 
9. Romilla Thapar, Ancient Indian Social History: Some Interpretations, Orient 

Blackswan, 1978. 
10. Subhash Chandra Malik, Dissent, Protest, and Reform in Indian Civilization, 

Indian Institute of Advanced Study, 1977. 
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Third Semester 

Course: 11 (75 Marks) 

ECONOMIC HISTORY OF INDIA (A. D. 1757 – 1947) -I 

Unit 1 : Introduction 

a) Issues and problems of Indian Economic History: Different approaches and 

their limitations 

b) Sources of Economic History of British India 

 

Unit 2 : Indian Economy in the Mid-Eighteenth Century 

a) Nature and structure of economy-rural and urban 

b) Agrarian and non-agrarian production: Technology and methods of production 

c) Trade and indigenous banking 

d) Debate on the potentialities of capitalist change inter-colonial economy, 

question of growth in the pre-colonial Indian economy 

Unit 3: Early phase of colonial economy 

a) Mercantilism and European economic interests in India. The East India 

Company and its rule in Bengal 

b) The early Drain of Wealth and its mechanism, magnitude and effects  

c) Indian Manufactures for external market-internal commerce, the later debate 

on the question. 

Unit 4: Railways and Indian Economy 

a) Economic and political compulsions 

b) Unification and subjugation of Indian market 

c) Effects on agrarian production and export of raw material commercialization 

of agriculture 

d) Famines and British policy, nationalist criticism 

Unit 5: Large scale industry 

a) Conditions before the emergence of modern industry 

b) Capitalist investment in India-indigenous and British effects 

c) Modern industry in pre-1914 phase-nature-main industries; cotton, jute, iron 

and steel and others. Impediments to growth, nationalists critique, industry and 

the First World War phase with special reference to economic depression. 

d) Colonial state and industrial growth 

e) Rise of industrial labour, labour force in large-scale industry, type of labour 

movements, changing social composition of industrial labour. 

Unit 6: Foreign trade and Balance of Payments 

a) Changing nature of external trade-stages of Mercantilism, industrial capital 

and finance capital 

b) Drain of Wealth and Britain’s overseas trade. 

 

Suggested Readings: 
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1. Amartya Sen, Poverty and Famines: An Essay on Entitlement and Deprivation, 

OUP Oxford, 1981. 

2. Amiya Kumar Begchi: Private Investment in India, 1900-1939, Taylor & Francis, 

2000. 

3.  B.M.Bhatia, Famines in India 1850-1945: A Study in Some Aspects of the 

Economic History of India (1860-1945), Asia Publishing House, 1963 

4. Bipan Chandra, Rise and Growth of Economic Nationalism in India, Har Anand 

Publications, 2010. 

5. Bipan Chandra: Nationalism and Colonialism in Modern India, Orient Black 

Swan, 1984. 

6. Dadabahi Naroji, Poverty and Un-British Rule in India, Publications Division 

Ministry of Information & Broadcasting, 2016. 

7. Dharma Kumar: The Cambridge Economic History of India, Vol.-II. Orient 

Blackswan, 2005. 

8. Dictmar Rothermund, The Indian Economy under British Rule and Other Essays, 

Manohar Publication,1983. 

9. M.D Morris, Emergence of Industrial Labour Force, University of California 

Press, 1965. 

10. V. Sundara Rajan: Economic History of India, 1757-1947. East & West Book 

House, 1955. 

 

Third Semester 

Course :12 (75 Marks) 

HISTORY OF MODERN BENGAL WITH SPECIAL REFERENCE TO 

DINAJPUR (1757 – 1947) -I 

 

Unit 1: Advent of colonial economy and link: New Education, Bengali Response, Birth of 

Renaissance: Bengal Renaissance Debate Historiography of the Bengal 

Renaissance: Sources of the study. 

Unit 2: Indigenous Reaction 

a) Political Reaction 

b) Cultural Reaction: Press and Literature:  Drama, Theatre, Art, Painting, Music, 

Architecture 

c) Social Reaction 

Unit 3: Emergence of Modern Dinajpur. 

a) Pre-colonial Dinajpur; and Sub-Himalayan Region-adjoining areas; Ethno 

Socio-Religious confluence 

b) Colonial penetration 

c) Colonial administration Re-organisation of Dinajpur. 

Unit 4 : History of Dinajpur since 1757 : Cultural Response and Reaction 

 Unit. 5: Trauma in Bengal politics from First partition to Second partition 

a) Reaction to partition politics 

b) Bengalis identity manifested in creative fields 

c) The emergence of crisis in Bengali identify and alienation 

 

  Suggested Readings: 
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1. F.O.Bill: Final Report on the Survey and settlement operation of the district of 

Dinajpur. 

2. F.W.Strong, Dinajpur District Gazetteer, 1912. 

3. Francis Buchanan, A Geographical, Statistical and Historical Description of the 

District or Zilla of Dinajpur in the province or Subah of Bengal. 

4. J.C.Sengupta, West Dinajpur District Gazetteer, Government of West 

Bengal,1965. 

5. Neilesh Bose, Recasting the Region-Language, Culture and Islam in Colonial 

Bengal, Oxford University Press, New Delhi,2014. 

6. Sabyasachi Bhattacharya, The Defining Moments in Bengal 1920-1947, Oxford 

University Press, 2014. 

7. Sailendra Nath Sen, An Advanced History of Modern India, Primus Books, 

Delhi,2017. 

8. Semanti Ghosh, Different Nationalisms Bengal 1905-1947, Oxford University 

Press, New Delhi, 2017. 

9. Subashis Gupta & Indrajit Chakrobartty, Dinajpur: 1757-1947. 

10. W.W.Hunter: A Statistical Account of Bengal,vol-vii. 

 

Fourth Semester 

Course :13 (75 Marks) 

Historiography :Concept, Methods and Tools-II 
Unit 1: Philosophy of History- 

a) Background: Pre-Hegelian Philosophy of History (Vico-Kant-Herder) 

b) Georg Wilhelm Friedrich Hegel (1770-1831) 

c) Leopold Von Ranke 

d) Karl Marx 

Unit 2: Traditions of Historical Writings 

a) Greco-Roman tradition 

b) Ancient Indian tradition 

c) Medieval Indian tradition 

d) Positivist historiography 

e) Marxist historiography 

f) Annals historiography 

Unit 3: Themes in Indian History 

a) Economic, labour, peasant, varna, jati, janajati, gender, religion, culture, 

environment and science and technology. 

Unit 4: Debates in History 

a) Representative study of at least four major debates on the social and economic 

history of the world. 
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Suggested Readings: 

1. E. Sreedharan, A Textbook of Historiography, 500 B.C. to A.D. 2000, Orient 

Blackswan, 2004. 

2. Edward Wang (ed.), Marxist Historiography: A Global Perspective, 

Rouledge,2015. 

3. Friedrich Hegel, The Philosophy of History, Courier Corporation, 2012. 

4. Leonard Krieger Ranke, The Meaning of History, University of Chicago Press, 

1977. 

5. M.M Bober, Karl Marx’s Interpretation History, Harvard University Press, 1948. 

6. Marcbloch, The Historian’s Craft, Manchester University Press,1992. 

7. Peter Hardy, Historians of Medieval India: Studies in Indo-Muslim Historical 

Writing, Munshiram Manoharlal, 1997. 
8. Stuart Clark, Annales School: Critical Assessments,Taylor & Francis, 1999. 
9. Sumit Sarkar, Writing Social History, New Delhi, Oxford, 2006. 

10. V.S.Pathak, Ancient Historians of India: A Study in Historical Biographies, Asia 

Publishing House, 1966. 
 

Fourth Semester 

Course:14[75 Marks] 

History of Ideas-II 

Unit 1:    Political Ideas 

a) Ideas of Polity-monarchy, oligarchy and proto-republicanism  in medieval 

India. 

                b) Rights and duties of subjects  

                c) Legitimacy of political power 

i. Texts 

ii. Practice 

 Unit 2:  Religious and philosophical ideas 

a) Ideas of Dissent and Protest, heterodox sects 

b) Philosophy of Islam 

c) Formation of religious thought and cultural synthesis 

i. Bhakti movement: Shaivite and Vaishnavite Regional 

ii. Developments 

iii. Sufism 

iv. Sikhism 

v. Din-I-Illahi 

Unit 3: Reform and Revivalism 

a) Brahma Samaj, Prathana Samaj, Arya Samaj, Deoband and Aligarh 

Movement,Sing Sabha Movement 

b) Ideas of religious universalism and fundamentalism 

c) Tufatual-Muhauddin 

d) Fundamentalism in modern India 

Unit 4: Political Ideas 

a) Colonialism and the emergence of new political ideas 

i. Liberalism, democracy 

ii. Utilitarianism 

iii. Positivism 

b) Nationalism and Socialism 
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c) Communalism and Secularism 

Unit 5: Social Ideas 

a) Anti-caste movements during the colonial period – Satya Shodhak Samaj, Sree 

Narayan Movement, Self-respect movement 

b) Social basis of nationalism 

 

Suggested Readings: 
 

1. Hamid Hussain, Sufism and Bhakti Movement: Eternal Relevance, Manak 

Publications Private, Limited, 2007. 

2. K.A Niazmi, Studies in Medieval Indian History and Culture, University of 

Michigan ,1966. 

3. K.A.Nizami, Akbar and Religion, Idarah-i-Adabiyat-i-Delli, 1989. 

4. M.G.Ranade, Religion and Social Reform: A collection of Essays and Speeches, 

Bombay. Kessinger Publishing, 2010. 

5. Mohd. Habib K.A.Nizami, Comprehensive History of India Vol. V, New Delhi, 

1970. 

6. Mumtaz Moin, The Aligarh Movement: Origin and Early History, Salman 

Academy, 1976. 

7. S.A.A Rizvi, Sufism in India in 2 vols, Manoharlal Publisher,2009. 

8. Satish Chandra, Historiography, Religion, and State in Medieval India, Har-

Anand Publications, 1996. 

9. Shahabuddin Iraqi (ed.) Medieval India 2, Essays in Medieval Indian History and 

Culture, Manohar, 2008. 

10. Shan Muhammad, The Aligarh Movement: A Concise Study, Educational Book 

House, 1999,   

11. Sumit Sarkar, Modern India, 1885-1947.Palgrave Macmillan,1983. 

12. Tara Chand, Influence of Islam on Indian Culture, Bibliolife DBA of Bibilio 

Bazaar II LLC, 2015. 

13. Syed Ameer Ali, The Spirit of Islam: A History of the Evolution and Ideals of 

Islam, Cosimo, Inc., 2010. 

14. Bipan Chandra, Communalism in Modern India, Har Anand Publications, 2008. 

 

Fourth Semester 

Course :15  (75 Marks) 

ECONOMIC HISTORY OF INDIA (1757 – 1947) -II 

 

Unit 1: Agrarian Settlements and Agrarian production 

a) Agrarian conditions-Regional variations 

b) The permanent Settlement – objectives, operations, effects and official 

critiques 

c) Ryotwari Settlement and Mahalwari system 

d) Consequences of periodic settlements 

e) Increase in the cultivation of export crops, New elements in the organization 

of production of export commodities. 
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Unit 2: Ecological change and rural society (with particular reference to the implications 

of increasing control of the colonial state on forests as distinguished from ‘settled 

peasant villages’) 

Unit 3: Traditional Handicraft Industry and the question of De-industrialization 

a) Artisans and handicraft product-back-ground 

b) Industrial capitalism and import of English cloth and yarn 

c) Debate over de-industrialization-regional variations 

d) Handicraft industry in transition under colonialism 

e) Capital and labour in handicraft industry 

Unit 4: The Fiscal System 

a) Shift from direct to indirect taxation  

b) Tariff and excise 

c) Monetary policies and credit system 

Unit 5: Price Movements 

a) Main trends in the movement of prices 

b) Impact of rent on landlords 

c) Impact on State revenues and trade 

Unit 6: National Income 

a) Movements of national income after 1858 -  the divergent assumptions and 

estimates 

Unit 7: Population 

a) Population growth pre and post-Census estimates 

b) De-urbanization controversy 

c) Trends in demographic change 

 

Suggested Readings: 

 

1. Amiya Kumar Bagchi & Arun Bandopadhyay, Southern India in the Late 

Nineteenth Century:Documents on Economic History of British Rule in India, 

1858-1947, vol-1, part I:1860s-1870s, Indian Council of Historical Research, 

2015. 

2. Amiya Kumar Begchi, Private Investment in India, 1900-1939, Taylor & Francis, 

2000. 

3. Bipan Chandra, Rise and Growth of Economic Nationalism in India, Har Anand 

Publications, 2010. 

4. Dadabahi Naroji, Poverty and Un-British Rule in India, Publications Division 

Ministry of Information & Broadcasting, 2016. 

5. Dharam Kumar, The Cambridge Economic History of India Vol.-II,Orient 

Blackswan, 2005. 

6. M.D Morris, Emergence of Industrial Labour Force, University of California 

Press, 1965. 

7.  R.P Dutt, India Today, Read Books, 2008. 

8. Sumit Sarkar, Modern India, 1885-1947,Pearson,2014.  

9. Sundara Rajan, Economic History of India, 1757-1947, East & West Book House, 

1955. 
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10. T.B Desai, The Economic History of India under the British Rule, University of 

Michigan,1968. 

 

Fourth Semester 

Course :16 (75 Marks) 

HISTORY OF MODERN BENGAL WITH SPECIAL REFERENCE TO 

DINAJPUR (1757 – 1971)-II 

 

Unit 1 : Colonial Bengal Society and colonial cultural penetration 

a) Indigenous Response 

b) Cultural Response (Press and Literature: Bengali) Drama Threatre, Art-

Painting, Indo-British Architecture, Music 

c) Social Response 

 

Unit 2 : History of Migration : Demographic Changes : new social structure 

 

 Unit 3 :  Growth of National Consciousness and Struggle for Freedom; Western 

Education, Missionary activities, Protest Movements, Tribal Movements, National 

Movements, Tebhaga Movement 

 

Unit 4: Post colonial Dinajpur: Refugee influx, Socio-economic movements, Anti-Merger 

movement of 1956, Food Movement, Peasant and Tribal Movement etc. 

 

Suggested Readings: 

 

1. F.O.Bill: Final Report on the Survey and settlement operation of the district of 

Dinajpur. 

2. F.W.Strong, Dinajpur District Gazetteer, 1912. 

3. Francis Buchanan, A Geographical, Statistical and Historical Description of the 

District or Zilla of Dinajpur in the province or Subah of Bengal. 

4. J.C. Sengupta, West Dinajpur District Gazetteer, Government of West 

Bengal,1965. 

5. Neilesh Bose, Recasting the Region-Language, Culture and Islam in Colonial 

Bengal, Oxford University Press, New Delhi,2014. 

6. Sabyasachi Bhattacharya, The Defining Moments in Bengal 1920-1947, Oxford 

University Press, 2014. 

7. Sailendra Nath Sen, An Advanced History of Modern India, Primus Books, 

Delhi,2017. 

8. Semanti Ghosh, Different Nationalisms Bengal 1905-1947, Oxford University 

Press, New Delhi, 2017. 

9. Subashis Gupta & Indrajit Chakrobartty, Dinajpur, 1757-1947. 

10. W.W.Hunter, A Statistical Account of Bengal,vol-vii. 
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VISION & MISSION OF THE DEPARTMENT 

VISION: ENLIGHTENMENT THROUGH EXCELLENCE TO ATTAIN JUSTICE. 
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THROUGH EXCELLENCE IN TEACHING AND RESEARCH.  
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SYLLABUS OF LL.M UNDER THE CBCS SYSTEM 

List of subjects: 

SEMESTER- 1 

 Jurisprudence 

 Environmental Law 

 Constitutional Law 

 Law of Constitution and Socio- Economic Offences (IDC- 1) 

 

SEMESTER- 2 

 Administrative Law 

 Law of Crimes 

 Research Methodology 

 Term Paper- 1 

 Law and Technology (IDC- 2) 

 

SEMESTER- 3 

 Human Rights 

 Specialisation- 1, 2, 3 Paper- 1 

 Specialisation- 1, 2, 3 Paper- 2 

 Legal Education (Viva & GD) 

 Term Paper- II (Seminar) 

SEMESTER- 4 

 International Law 

 Specialisation- 1, 2, 3 Paper- 3 

 Specialisation- 1, 2, 3 Paper- 4 

 Dissertation & Viva Voce (Project/ Fieldwork) 
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SPECIALISATION SUBJECTS 

CONSTITUTIONAL AND ADMINISTARIVE LAW: SPECIALISATION- 1 

 Specialisation- 1, Paper- 1: COMPARATIVE CONSTITUTIONAL LAWS 

 Specialisation- 1, Paper- 2:MEDIA LAW 

 Specialisation-1, Paper-3:LAWS OF HEALTH & MEDICINE  

 Specialisation-1, Paper- 4:JUDICIAL PROCESS AND THE PRINCIPLES OF 

LEGISLATION 

CORPORATE, COMMERCIAL AND ECONOMIC LAWS: SPECIALISATION- 2 

 Specialisation- 2, Paper- 1: INTERNATIONAL TRADE LAWS 

 Specialisation- 2, Paper- 2: COMPETITION LAWS 

 Specialisation- 2, Paper- 3: COMPANY LAWS 

 Specialisation- 2, Paper- 4: LAWS OF INVESTMENT (Domestic & International) 

IPR AND TECHNOLOGY LAWS: SPECIALISATION- 3 

 Specialisation- 3 Paper- 1: INTELLECTUAL PROPERTY LAWS- 1 

 Specialisation- 3 Paper- 2: INTELLECTUAL PROPERTY LAWS- 2 

 Specialisation-3 Paper- 3: LAWS OF ECOMMERCE  

 Specialisation- 3 Paper- 4: CYBER LAW AND LAWS ON 

TELECOMMUNICATIONS 

 

FOR OUR STUDENTS:  

 Semester- 1 

 Law & Literature 

 General Economics 

 Biotechnology  

 Semester- 2 

 Local Government and Politics 

 Law of Taxation 

 Computer Fundamental & Information Technology 
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MARKS & CREDIT STRUCTURE 

Sl. No. Name of the Subjects Core/ 
Specialisation/ 

IDC 

Marks  Credit  

SEMESTER- 1 
1.  Jurisprudence Core 100 8 

2.  Environmental Law Core 100 8 

3.  Constitutional Law Core  100 8 

4.  Law of Constitution 
and Socio- Economic 
Offences  

(IDC- 1) 100 8 

SEMESTER- 2 
5.  Administrative Law Core 100 8 

6.  Law of Crimes Core 100 8 

7.  Research 
Methodology 

Core  
 

100 8 

8.  Law and Technology  (IDC- 2) 100 8 

SEMESTER- 3 
9.  Human Rights Core 100 8 

10.  Specialisation- 1, 2, 3 
Paper- 1 

specialisation 100 8 

11.  Specialisation- 1, 2, 3 
Paper- 2 

specialisation 100 8 

12.  Legal Education, 
((Viva & GD)) 
Research Paper 
Writing & Seminar on 
Contemporary Issues 
(Seminar) 

Core  
 

100 8 

SEMESTER- 4 
13.  International Law Core 100 8 

14.  Specialisation- 1, 2, 3 
Paper- 1 

specialisation 100 8 

15.  Specialisation- 1, 2, 3 
Paper- 2 

specialisation 100 4 

16.  Dissertation & Viva 
Voce (Project/ 
Fieldwork) 

Core  
Core 

 
100 

 
8 
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INSTRUCTIONS TO THE STUDENTS 

General Instructions: 

 Students are expected to do exhaustive self-study. 

 The course being advance course in law and very dynamic in nature, the students are 

expected to remain up to date with latest developments and case laws and contemporary 

social, political and economic developments. 

 The students must do a lot of self-study. Regular contact with teachers for research 

work, publication, seminars and other academic activities is an integral part of the 

course. 

 

Scheme of Examination: 

  Full marks of  each paper is 100 marks in which 75 marks is reserved for end 

semester written examinations while 25 marks is reserved for internal marks. 

 The scheme of internal examination includes- 2 class tests (written examinations), 

(10 Marks) class teaching on a topic (5 Marks) and class attendance and 

participation in Seminar/ Conferences/ Workshops etc. (5 Marks) which are 

compulsory.  

 Apart from this, the students may opt either viva voce, or Seminar on current topics 

for which 5 Marks has been reserved.  

 At the end of each of the examinations the scheme of evaluation of answer scripts 

are prepared and distributed to the students to understand what the model answer 

should had been. 

  The mark sheet, will be published in CGPA format. 

  In the Final Semester, the students are required to write a dissertation paper on any 

legal issues.  
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SYLLABUS STRUCTURE 

SEMESTER- 1 

 Jurisprudence 

 Environmental Law 

 Constitutional Law 

 Law of Constitution and Socio- Economic Offences (IDC- 1) 
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JURISPRUDENCE 

Part- 1 

(LEGAL THEORY) 

Natural Law School 

 Development- Decline & Revival of Natural Law  

 Contributions of-  

 FULLER  

 FINNIS 

 RAWLS 

Analytical Positivism 

 Development of Analytical Positivism 

 Contributions of-  

 BENTHAM  

 AUSTIN 

 H L A HART 

 HART- FULLER Debate 

Pure Theory of Law 

 Contributions of HANS KELSON 

Historical School 

 Contributions of- 

 FREDRICK KARL VON SAVIGNY 

 HENRY SUMNER MAINE 

Sociological School  

 Contributions of- 

 LEON DUGUIT 

 RUDOLF VON IHERING 

 EMILE DURKHEIM 

 ROSCOE POUND 



Page | 8 
 

Realism 

 American Realism 

 Contributions of- 

 HOLMES 

 JEROME FRANK 

 

 Scandinavian Realism 

 Contributions of- 

 AXEL HAGERSTROM 

 ROSS 

Marxism 

 Contributions of- 

 Karl Marx 

Theories of Punishment 

Feminist Jurisprudence 

Critical Legal Studies 

Part- 2 

(LEGAL CONCEPTS) 

Law and morality  

Rights & duties 

Concept of justice 

 John Rawls 

 Ronald Dworkin 

 Pogge 

 Amartya Sen 

Person 

Possession & ownership 
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Interest  

Property 

Liability 
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CONSTITUTION OF INDIA 

FRAMING OF INDIAN CONSTITUTION 

 Karachi Congress 

 Govt. of India Act, 1919 

 Govt. of India Act, 1935 

 Indian independence Act, 1947 

 Drafting and adoption of constitution of India 

PREAMBLE OF THE CONSTITUTION OF INDIA 

FUNDAMENTAL RIGHTS & DUTIES 

 Concept of State & Citizenship 

 Fundamental Rights: A conceptual framework 

 Locus standi & FR (Fundamental Rights) 

 Fundamental Rights under Indian Constitution 

 Fundamental Duties under Indian Constitution 

 Relationship between FR and DPSP (Directive Principles of State Policy) 

SOCIAL JUSTICE & CONSTITUTION OF INDIA 

 Social justice: A conceptual framework 

 Social justice & DPSP 

 Contribution of the Judiciary & legislature towards Social justice 

UNION & PROVINCIAL EXECUTIVES 

 Office of the President 

 Appointment  

 Powers 

 Immunities  

 Office of the Governors 

 Appointment 

 Powers 

 Immunities  

 



Page | 11 
 

UNION & PROVINCIAL JUDICIARY 

 Office of the Chief Justice of India 

 Appointment  

 

 Office of the High Court Judges 

 Appointment 

 Transfer 

LEGISLATIVE RELATIONS BETWEEN CENTRE AND STATES 

INTER STATE WATER DISPUTES 

CONSTITUTIONAL REGULATION OF PUBLIC SERVICES  

PANCHAYATI RAJ & MUNICIPAL SYSTEM  

EMERGENCY PROVISIONS 

AMENDMENT TO THE CONSTITUTION OF INDIA 
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ENVIRONMENTAL LAWS 

DEVELOPMENT OF ENVIRONMENTAL LAWS 

International instruments like Stockholm Declaration,  

Contribution of the Judiciary (USA, India etc.) 

Contribution of the Legislature and Executive (USA, India etc.) 

 

DOCTRINES OF ENVIRONMENTAL LAWS 

Polluter Pay principle 

Precautionary principle 

Public Trust doctrine 

Sustainable development 

Eminent domain 

 

ENVIRONMENTAL POLICY 

National Environmental Policy 

National Policy for mining  

National Policy for GM crops 

National Policy for Bio resources;  

 

CONSTITUTION & ENVIRONMENT 

Fundamental rights and environment 

DPSP and environment 

Fundamental duties and environment 
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RIGHT TO DEVELOPMENT VIS A VIS NATURAL RESOURCE MANAGEMENT 

Concept of Right to development 

Doctrine of eminent domain vis a vis Natural Resource Management 

Management of natural resources 

 Air 

 Water- (Ground water, Surface water, Rainwater harvesting) 

 Mines and Minerals  

 Forest  

 Soil (Soil erosion, Siltation & riverbed elevation, Landslides and desertification, 

Alluvium & Diluvium) 

 Wildlife 

Management of Wastes 

 Organic 

 Inorganic 

 Biomedical  

STATUTORY REGULATION OF ENVIRONMENT IN INDIA 

The Environmental Protection Act, 1986 

The Bio Diversity Act, 2002 

Noise Pollution Rules, 2010 

Public Liability Insurance Act, 1991 

National Environmental Tribunal Act, 1995 

National Green Tribunal Act, 2010 

 

GLOBAL WARMING, RESOURCE MANAGEMENT & LAW 

Kyoto Protocol 

IPCC 
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IDC- 1:           100 marks 

LAW OF CONSTITUTION AND SOCIO- ECONOMIC OFFENCES  

Module- 1: INTRODUCTION  

 An introduction to the Constitution of India: Different Parts- Preamble, FR, DPSP, FD, 

Amendment 

 Crimes- wrongs- offences 

 Theories of punishments 

 Rights of the victims 

Module- 2 FUNDAMENTAL RIGHTS  

 Equality 

 Life 

 Freedom 

 Religion 

 Exploitation 

 Unlawful detention 

 Remedy  

Module- 3 DIRECTIVE PRINCIPLES OF STATE POLICY 

 Concept of Social justice 

 Distribution of national wealth 

 Uniform Civil Code 

Module- 4 SOCIAL OFFENCES 

 Dowry 

 Sati 

 Cruelty 

 Witch hunting 

 Superstition 

 Untouchability 

 Trafficking  

 Smuggling 
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 Honour killing 

 Illegal termination of pregnancy 

Module- 5 ECONOMIC OFFENCES 

 Black money 

 White- collar crimes 

 Disproportionate asset 

 Benami transactions 

 Money laundering 

 Evasion of tax 
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SEMESTER- 2 

 Administrative Law 

 Law of Crimes 

 Research Methodology 

 Term Paper- 1 

 Law and Technology (IDC- 2) 
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ADMINISTRATIVE LAW 

FUNDAMENTALS OF ADMINISTRATIVE LAW                                

Evolution, definition, nature, scope and significance of Administrative Law in various system 

of governance from ancient to modern 

Development of Administrative law in USA, UK and India, and Droit Administratiff and 

Conseild’etat in France  

Constitutional dimensions of administrative law and its relationship, Role of administrative 

law in welfare state and relationship between constitutional and administrative law  

Rule of law and separation of powers 

Classification of power, delegation of legislative power and control 

 

PROCEDURAL FAIRNESS AND ADMINISTRATIVE DISCRETIONARY POWER 

            

Evolution and significance of principle of Natural justice and it’s exceptions 

Audi Alteram partem – Administrative cases – statutory hearing- reasoned decision and its 

exceptions     

Nemo judex in causa sua -Rule against bias, Kinds of bias and exceptions  

Administrative Discretionary power – definition, its scope, nature and relevance in the present 

day context, with the support of right to information Act, 2005.use, misuse, abuse and non-use 

of discretionary power. 

Judicial control over Administrative Discretionary power – Retention, Dictation and Abuse of 

Administrative power  

Ombudsman Lokpal and Lokayukta 

 

 

JUDICIAL REVIEW OF ADMINISTRATIVE ACTION     

Nature extent and limitation of Administrative action in India, Judicial control over 

Administrative action- remedies for Administrative wrongs, Writs Remedies.  

Limits of Judicial review-Locus standi and PIL- Laches-Res judicata and Doctrine of 

exhaustion of alternative remedies – Doctrine of Standing and Doctrine of Ripeness 

Statutory Remedies – General and Specific statutory remedies for administrative action.  

Administrative process- judicial control- Liabilities and   accountabilities of the states- 

Administrative Tribunals 
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GOVERNMENTAL PRIVILEGE, OFFICIAL SECRECY AND ACCESS TO   

INFORMATION                                                                        

Governmental Privileges- withholding of documents and evidence-Official Secrets Act, 1923 

Rebuttal of governmental privileges 

Governmental Privileges position in England and India  Right to Information Act, 2005 

Doctrine of Legitimate Expectation and its constitutional dimensions and limitations, Public 

utility services 

Nature and Extent of Doctrine of proportionality and wednesbury principle 

 

PROTECTIONS OF CIVIL SERVANT, ADMINISTRATIVE ADJUDICATION AND 

PUBLIC UNDERTAKINGS AND CORPORATIONS      

  

Constitutional protection of civil servants, need for protection of civil servants, Lacunae in the 

protection. 

Terms and condition of service, tenure of office – the doctrine of pleasure its extent and 

limitations and exceptions, Administrative Adjudication –Exclusion clause and Administrative 

Tribunals and Special Court Act – 1979. 

Nature, Constitution and powers of Public Undertakings and control over them   

Privatization of public corporations and its impact in India on concept of state 
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LAW OF CRIMES 

FUNDAMENTALS OF CRIMINAL LAWS 

Theories of crime and punishments 

Principles of criminal laws 

 Mens rea 

 Actus reus 

 Criminal liability 

 Strict liability 

 Joint and several liabilities 

Constitutional mandates 

IPC and Cr. PC principles 

Classification of crimes and changing patterns 

 White collar crime 

 Organized crime 

 Trans national crime 

 Cyber crime 

 Minor in crime 

 

SENTENCING PROCESS 

 Information 

 Arrest  

 Commitment for trial 

 Prosecution 

 Plea and Issue 

 Trial and verdict 

 Judgment 

 Detention 

 Probation   

 

VICTIMS AT LAW  

Principles of victim justice 

International standard for victim justice 

Differential methods of treatment of victim of different crimes 

Contribution of the judiciary 
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Victim justice programs in different countries 

 

JUVENILE JUSTICE SYSTEM 

Theories on the treatment of juveniles  

International standard for the treatment of juveniles 

Juvenile’s treatment in India 

Juvenile justice system in different countries 

 

POLICE ADMINISTRATION  

Organization, structure, powers and functions 

Recommendations of different committees on police reform 

 

PRISON ADMINISTRATION 

Nature of prison administration in India 

Rights of prisoners 

Recommendations of different committees on prison reform 
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RESEARCH METHODOLOGY 

PART- I          45 Marks 

BASICS OF LEGAL RESEARCH      

Meaning, objectives of legal research  

Characteristics of scientific method – applicability of scientific method 

Kinds of Research 

Concepts and constructs- relationship between theory and fact 

Stages of Research Process 

 

RESEARCH PROBLEM, HYPOTHESIS, RESEARCH DESIGN, SAMPLING      

Research Problem – Definition, Determination, Sources of Data 

Hypothesis – Meaning and definitions, Characteristics, Research Questions and Hypothesis 

Research Design – Meaning and essentials of Research Design, Forms of Research Design, 
and major steps 

Testing of Hypothesis 

Sampling techniques – definition, basic assumptions, classifications 

 

RESEARCH METHODS AND TOOLS                

Social and legal survey 

Case Study method  

Jurimetrics 

Interview, Questionnaire and Schedule (Legal Aid Camp) 

Observation- Hawthorne effect / observation bias 

Doctrinal and Non doctrinal /Empirical Methods of Research  

 

TABULATION, ANALYSIS, INTERPRETATION, AND REPORTING  

Classification and Tabulation of Data 

Analysis and interpretation of Data 

Use of Statistical methods and computers in legal research 

Reporting and Methods of Citations 



Page | 22 
 

Ethics in research and Plagiarism  

Research Reports- Case Comment, Articles, Dissertation, Thesis 

 

LEGAL WRITING       

Foundations of writing 

Transmittal letter, client opinion letter and e-mail correspondence 

Pleadings 

Office memo 

Memorandum of Law 

Appellate brief 

Legislative Drafting; Preparation of draft Bill 

 

PART- II          30 Marks 

(The students are expected to develop the art of writing term paper under the supervision of 
the teacher assigned which will be evaluated out of 50 marks.) 

 

Drafting of Research Proposals 

Drafting of Research Paper 
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IDC- 2           100 marks 

LAW AND TECHNOLOGY  

Module- 1: INTRODUCTION  

 An introduction to law and technology 

 Crimes- wrongs- offences 

 Rights of the victims 

 Punishment 

 Ethical issue with respect to biological sciences 

Module- 2: HEALTH & ROLE AND REGULATION OF TECHNOLOGY 

 Organ donation 

 Illegal termination  of pregnancy 

 Issues of negligence 

 Medical ethics 

 Hippocratic oath 

Module- 3: AGRICULTURE & REGULATION OF TECHNOLOGY 

 Plant variety protection 

 Fertility of soil and regulation of fertilisers and other agricultural implements 

 Quarantine and pest management 

 Environmental issues 

 Micro- organism and Law 

Module- 4: SOCIAL INTEGRATION & REGULATION OF TECHNOLOGY 

 Social networking- Positive and Negative Effects 

 Regulation of social networking  

Module- 5: REGULATION OF TECHNOLOGY VIS A VIS SAFETY & PRIVACY 

 Concept of privacy and the issues of safety 

 Surveillance- CCTV; Blocking; Throttling etc.; Interception 

 Offences pertaining to safety and privacy 

 Statutory norms pertaining to the offences 
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Module- 6: LAW OF EVIDENCE & ROLE OF TECHNOLOGY 

 Concept of evidence and Law 

 Recognition of electronic evidence in Law 

 Relevance of electronic evidence 

Module- 7: ELIMINATION OF CORRUPTION & ROLE OF TECHNOLOGY 

 Concept of e- governance 

 Corruption and role of e- governance 

 Scientific mechanisms to control corruption 
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SEMESTER- 3 

 Human Rights 

 Specialisation- 1, 2, 3 Paper- 1 

 Specialisation- 1, 2, 3 Paper- 2 

 Legal Education (Viva & GD) 

 RESEARCH PAPER WRITING & SEMINAR ON CONTEMPORARY ISSUES 

(Seminar) 
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HUMAN RIGHTS LAWS 

INTRODUCTION TO HUMAN RIGHTS 

Concept 

Nature  

Classification 

Enforcement mechanism 

 

INSTRUMENTS OF HUMAN RIGHTS STANDARDS & CONSTITUTION OF INDIA 

UDHR 

ICCPR 

ISCPR 

CEDAW 

 

HUMAN RIGHTS AND VULNERABLE GROUPS 

Women 

Children 

Old age people 

Workers 

AIDS victims 

Gay and Transgender 

People subjected to clinical trial 

 

HUMAN RIGHTS AND CRIMINAL JUSTICE 

Rights of prisoners 

Rights against custodial violence 

Right to speedy trial 

Right to legal aid 

 

CODE OF CONDUCT FOR LAW ENFORCEMENT OFFICIALS 

Police 
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Investigating agencies  

Officials of justice delivery system 

 Judges 
 PP, GP APP 

Administrative officials 

 

ENFORCEMENT OF HUMAN RIGHTS IN INDIA  

Plans, policies, legislations 

Contribution of the judiciary 

 

PROTECTION OF HUMAN RIGHTS ACT, 1993 
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LEGAL EDUCTION, RESEARCH PAPER WRITING & SEMINAR ON 
CONTEMPORARY ISSUES 

Part- 1 

The students are expected to take 10 classes at LLB level in other colleges which shall be 

examined out of 50 marks. 

 

 

Part- 2 

The students are expected to present a paper or case studies in a seminar on contemporary 

issues organized by any institution outside the university under the supervision of a teacher 

which shall be examined out of 50 marks. 
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SEMESTER- 4 

 International Law 

 Specialisation- 1, 2, 3 Paper- 3 

 Specialisation- 1, 2, 3 Paper- 4 

 Dissertation & Viva Voce (Project/ Fieldwork) 
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INTERNATIONAL LAWS 

Part- 1 

General principles of international law 

Subjects of international laws 

International transactions 

Disputes and its settlements 

International settlements 

Laws of sea 

Laws of treaties 

Laws of state responsibilities 

Jurisdiction 

Sovereign and Diplomatic immunity 

 

Part- 2 

Private international law: Conceptual framework 

 Nature and scope of private international law 

 Characterization  

 Renvoi 

 Exclusion of foreign laws 

 Domicile and residence  

 Exclusion of foreign laws 

 

Jurisdiction 

Family laws 



Page | 31 
 

Property 

Liabilities under Tort and contract 

Foreign judgment 
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DISSERTATION 

Part- 1 

The students are to write a dissertation under the supervision of a teacher on any atopic chosen 
the student which shall be subjected to external evaluation out of 80 marks. 

 

Part- 2 

 

The students are to appear in a viva voce examination on dissertation which shall be subjected 
to external evaluation out of 20 marks. 
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SPECIALISATION SUBJECTS 

CONSTITUTIONAL AND ADMINISTARIVE LAW: SPECIALISATION- 1 

 Specialisation- 1, Paper- 1: COMPARATIVE CONSTITUTIONAL LAWS 

 Specialisation- 1, Paper- 2:MEDIA LAW 

 Specialisation-1, Paper-3:LAWS OF HEALTH & MEDICINE  

 Specialisation-1, Paper- 4:JUDICIAL PROCESS AND THE PRINCIPLES OF 

LEGISLATION 
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COMPARATIVE CONSTITUTIONAL LAWS 

INTRODUCTION 

Concept of Constitutional law and Constitutionalism 

Concept of Federalism 

Historical evolution of federal features in India 

Nature of Indian Federalism –Dominant features of the Union over the States 

Judicial Perspective over the Indian federalism 

 

EVOLUTION & STATUS OF THE CIVIL AND POLITICAL RIGHTS 

Evolution of the civil and political rights in the UK, France, USA, Canada & Australia 

Status of the civil and political rights in the UK, France, USA, Canada & Australia 

Comparison the civil and political rights in the UK, France, USA, Canada & Australia with 
India 

 

EVOLUTION & STATUS OF THE SOCIO- CULTURAL AND ECONOMIC RIGHTS 

Evolution of the Socio- cultural and economic rights in the UK, France, USA, Canada & 
Australia 

Status of the Socio- cultural and economic rights in the UK, France, USA, Canada & 
Australia 

Comparison of the Socio- cultural and economic rights in the UK, France, USA, Canada & 
Australia with India 

 

JUDICIAL SYSTEM 

Organization of the judicial system in the UK, France, USA, Canada & Australia 

Tribunal system 

System of judicial review 

Separation of the judiciary from legislature and executive 

Comparison of the judicial system in the UK, France, USA, Canada & Australia with India 

 

LEGISLATIVE & EXECUTIVE SYSTEM 
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Distribution of the legislative and executive powers 

Emergency  

Resolution of conflict  

Law making process 

Comparison of the legislative and executive system in the UK, France, USA, Canada & 
Australia with India 
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MEDIA LAW 

BASICS OF MEDIA LAW 

Concept, Classification, Origin   

Role of media in forming public opinion 

Media ethics 

Paid news 

Opinion poll 

Content regulation 

Media trial 

Commercial speech 

Freedom of speech and Expression 

 

FREEDOM OF PRESS  

Concept of freedom of press 

Position of freedom of press in the USA, UK India 

Reasonable restrictions  

  

REGULATION OF BROADCASTING MEDIA 

Censorship over the broadcasting media 

Press censorship during emergency 

Censorship over broadcasting media (Audio & Visual) 

CBFC- Cinematograph Act, 1952 

Cable Television Network (Regulation) Act, 1995 

TRAI Act, 1997 

Communications Convergence Bill, 2001 & Broadcasting Services Regulation Bill, 2007 

Media ownership patterns- legal issues 

 

REGULATION OF EXPRESSION IN MEDIA 
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Defamation  

Hate speech 

Racial comments 

Blasphemy 

Obscenity and pornography 

 

MEDIA AND PRIVACY 

Concept of privacy in the context of media 

Forms of journalism and Law 

 Photo journalism 

 Investigative journalism 

 Sting operation 

 Wiki leaks  

Regulation of personal data available in media  

 Abuse of personal information 

 Usage of personal data for commercial purposes 

Access of press to judicial process, records, meetings etc 

Privacy (Protection) Bill, 2013 

IT Rules, 2011 

 

SOCIAL MEDIA 

Internet: A platform for free speech 

Content regulation on internet 

Intermediary Liability 

Treatment of cross border issues 

 

MEDIA ETHICS AND ADJUDICATION 

Media trial, opinion poll, paid news 

Copyright issues in mass media- plagiarism, piracy 

Reporting of judicial proceedings- The Contempt of Courts Act, 1971 
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Reporting of legislative proceedings- Article 105 & 194; The Parliamentary Proceedings 
(Protection of Publication) Act, 1977 

Commercial Speech- Protection and Regulation; Advertisement Standards 

REGULATORY FRAMEWORK FOR MEDIA 

Statutory Regulation 

 PCI 

 BCCC 

 NBSA 

 ASCI 

Self-Regulation- Editor’s Code of Practice 
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HEALTH & MEDICAL LAWS 

INTRODUCTION  

Concept of right to health under Constitution  

Relationship between law and medicine 

Forensic medicine & Forensic evidence 

Clinical trial 

Occupational diseases 

Disability and its kinds 

Bio- ethics 

Stem Cell research 

Cloning  

Medical negligence 

Medical Termination of pregnancy 

Changing dimension of treatment- Gene Therapy 

 

HEALTH CARE SYSTEM AND INDIA  

Rights of patient & Duties of medical professionals to the patients 

Structure of the health care system in India 

Policies of the government regarding affordable treatment 

Universal health insurance system 

Treatment of the people suffering from- 

 Physical Disability 

 Mental illness 

 Infectious diseases 

 Trauma 

 

MEDICINE AND LAW 

Pricing of medicines: Practices in USA, UK and India  



Page | 40 
 

Spurious medicines 

Product liabilities for defective medicines 

 Contractual liability 

 Tortious liability 

Legal framework for control and regulation of medicine in USA, UK and India 

 

WOUND, DEATH AND LAW 

Injuries under medicine (abrasion, bruise, contused wound, laceration, incised wound, stab 
wound etc.) 

Medico- legal concept of death, asphyxia death 

Post mortem report- inquest etc. 

 

MEDICAL ETHICS 

Concept of medical ethics 

 Liabilities of doctors for Medical negligence and ethics 

The Indian Medical Council Act, 1956 

The Dentists Act, 1948 
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JUDICIAL PROCESS AND THE PRINCIPLES OF LEGISLATION 

LEGAL SYSTEM 

 Common Law System  

 Civil Law System 

 Religious Law System 

 

RULE OF LAW 

 Concept 

 Application 

 

SEPARATION OF POWERS  

 Concept  

 Importance 

 A study of overstepping the delineated boundaries by the Judiciary  

 

HIERARCHY of Courts & THETR JURISDICTION  

 Hierarchy of Court  

 Jurisdiction of the Courts  

 

REASONING 

 Types 

 Logic 

 Method 

 Relevance 

 

INTERPRETATION 

 Constitution 

 Criminal Laws 

 Taxing Laws 
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PRECEDENT 

 Locus Standi 

 Ratio Decidendi 

 Obiter Dicta 

 Types of Precedent 

 Test of Precedent 

 

CONTEMPT OF COURT 

APPOTNTMENT OF JUDGES 

TRANSFER AND REMOVAL OF JUDGES 

MAKTNG OF A STATUTE AND PARTS OF A STATUTE  

PRINCIPLES OF LEGISLATTON 
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CORPORATE, COMMERCIAL AND ECONOMIC LAWS: SPECIALISATION- 2 

 Specialisation- 2, Paper- 1: INTERNATIONAL TRADE LAWS 

 Specialisation- 2, Paper- 2: COMPETITION LAWS 

 Specialisation- 2, Paper- 3: COMPANY LAWS 

 Specialisation- 2, Paper- 4: LAWS OF INVESTMENT (Domestic & International) 
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INTERNATIONAL TRADE LAWS 

INTERNATIONAL TRADE: A CONCEPTUAL FRAMEWORK 

Concept of International trade  

Differences between ‘investment’, ‘trade’, and ‘commerce’ 

Historical background of international trade  

THEORETICAL FOUNDATION TO INTERNATIONAL TRADE  

 Economic Theories of   free trade 

 Absolute Advantage theory 

 Comparative Advantage theory 

 Heckscher–Ohlin theory  

 Leontief Paradox and New trade theory 

PRINCIPLES OF INTERNATIONAL TRADE 

 Tariff and non- tariff restrictions  

 Quota restrictions 

 Anti dumping 

 Customs unions 

 Free Trade Areas 

 Preferential trade agreements 

Evolution of GATT as a trading institution and transition of GATT to WTO   

Marrakesh Agreement 

 

INSTRUMENTS OF INTERNATIONAL TRADE LAWS 

AGREEMENTS- TREATIES:  

International treaties for bilateral and regional trade   

Multilateral agreements 

 

TRANSNATIONAL COMMERCIAL LAWS:   

Meaning and scope of Transnational Commercial Law 

Sources of Transnational Commercial Law  

Movement towards unification of national commercial laws  

Evolution of Law Merchant  
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UNIDROIT and UNCITRAL 

 

INTERNATIONAL CARRIAGE LAWS: 

Carriage of goods by sea  

Carriage by air 

Multimodal transportation 

 

 

INTERNATIONAL SALES OF GOODS: 

Vienna Convention on Contract for International Sale of Goods;  

Drafting of International Commercial contracts 

 

INTERNATIONAL PAYMENTS: 

International Chamber of Commerce 

Customs and Practices on Documentary Credits 

 

INTERNATIONAL COMMERCIAL ARBITRATION: 

UNCITRAL Model Law on International commercial arbitration 

Indian Arbitration and Conciliation Act, 1996  

Enforcement of foreign arbitral awards 

 

WTO: REGULATOR OF INTERNATIONAL TRADE 

WTO as an International institution 

Structure of the WTO 

Basic rules and principles of WTO  

Mandate of WTO; Membership of WTO;   

Institutional structure of the WTO;  

Decision-making in the WTO;  

 

INTERNATIONAL TRADE LAWS AND INDIA 

Foreign Trade (Development and Regulation) Act, 1992 

Foreign Exchange Management Act, 1999 

Customs Act, 1962 

Special Economic Zones and International trade 
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Law and Policy of Export-Import Trade in India  

  

COMPETITION LAW 

INTRODUCTION TO COMPETITION LAW     

Concept of market, Open market- Regulated market, Market functions of role of competition 
law 

Nature & Scope of competition law and policy 

Evolution & Growth of competition law 

Theoretical foundations of competition law  

Competition Act, 2002- overview, definitions and ideas of agreement, dominant position, 

combination and effects of anti- competitive activities 

 

ANTI- COMPETITIVE AGREEMENTS    

Anti-competitive agreements: Concept, forms and treatment in India 

Parallel import 

Treatment of anti- competitive agreements under USA, EU, UK, Australia 

 

ABUSE OF DOMINANT POSITION                                

Abuse of dominant position: Concept, forms and treatment in India 

Essential facilities doctrine 

Refusal and abuse of dominant position 

Pricing strategies and abuse of dominant position 

Treatment of abuse of dominant position under USA, EU, UK, Australia 

 

COMBINATIONS        

Combinations:  Concept, forms, reasons and regulatory framework in India 

Different tests for studying the impacts of combinations in the market 

Unilateral and co- ordinate effects of combinations 

Foreclosure 

Failing firm 

Creeping acquisitions 
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Regulation of Cross- border combinations 

Treatment of combinations under USA, EU, UK, Australia 

 

COMPETITION COMMISSION OF INDIA                

Composition, powers and function of CCI 

Role of the DG 

Appellate Tribunal 

Penalties and remedies 

 

IPR AND COMPETITION LAW                                       

Theoretical basis of IPR and Competition law 

TRIPs and its impact on competition law regime 

Abuse of IPR and competition law (agreements, abuse of dominant position, combination) 

Doctrine of exhaustion and its treatment 

Modern trend to the conflict in IPR and Competition law  

 

INVESTMENT AND COMPETITION LAW     

WTO norms for investment 

OECD guidelines in investment 

FDI policies and it’s impacts on Competition in domestic market 

Regulation of FDI in India, USA, EU, UK, Australia 

 

MODERN DIMENSIONS OF COMPETITION LAW    

WTO and its impacts on Competition Laws with reference to UNCTAD 

International enforcement and judicial assistance 

Applicability of competition law into agricultural sector 

Dumping 

State aid 

Recession 
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COMPANY LAWS 

INTRODUCTION 

Legal Vehicles available for business activities – Corporate Bodies, Un-incorporated 

associations, proprietary concerns and HUF – Characteristics of each, The corporate bodies 

governed by The Companies Act, 1956, Other Corporate Bodies including co-operative 

societies and LLPs 

 

CORPORATE PERSONALITY AND GENERAL PRINCIPLES OF CORPORATE 

LAW 

 Advantages and Disadvantages of Incorporation 

 Concept of lifting of Corporate Veil. 

 International policies of Corporate Law 

 Comparative study of corporate structure in European, American, Countries and 

common law and the benefits 

 Convergence of Corporate Legal system in the present Time – LLP as type of 

corporate 

 Multinational corporations, Regulation under FEM; and Indian companies Act. 

 Doctrine of Ultra Vires 

 Doctrine of Constructive Notice and Indoor management – Legal protection of the 

Company and third parties prejudiced by the un-authorized transactions by the 

Companies Agents. 

 

PROMOTION ACTIVITY AND FORMATION OF COMPANIES 

 Company Promoters – Legal Position of Company Promoters, Remedies against breach 

of duties by promoters 

 Pre Incorporation Contracts – Ratification-Jurisprudential Issues, Scope of Sections 15 

and 19 of Specific Relief Act, 1963, Rights and Liabilities of the Company, third parties 

and promoters in respect of pre incorporation Contracts, Comparison between Indian 

and English Law 
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 Provisional Contracts – Meaning, Trading certificate –Distinction between private 

companies and Public companies, Effect of provisional contracts 

 Contracts made after the company is entitled to commence its business 

 Formation of Companies – Legal and procedural issues, Conclusiveness of the 

certificate of Incorporation. 

 Commencement of business – Distinction between Private and public company 

 

MEMBERSHIP   

Members of a Company and Their Legal Status – Register of Members – Membership in 

Respect of Shares in the Dematerialized Form – Service of Notice to Members, Company and 

ROC – Publicity Requirements with Regard to Membership 

CORPORATE GOVERNANCE 

 Principles of corporate Governance 

 Components of Corporate Governance 

 Role of share Holders, Board of Directors, Different committees in the Board and 

Institutional Investor in Corporate Governance. 

CORPORATE FINANCE 

Capital – Concept of Capital in Corporate Law – Quasi-capital Funds – share premium account 

and capital redemption reserve fund – Rules governing the raising and maintenance of capital 

– Buyback of shares – Reduction of capital 

 

CORPORATE INSOLVENCY 

 Corporate Insolvency- Theories, Determination, across border insolvency issues 

 UNCITRAL Insolvency Model Law 

 Compromise and arrangement 

 

MAJORITY POWER AND MINORITY RIGHTS 

 Rule in Foss v. Harbottle and its exceptions 

 Prevention of oppression and mismanagement  

 

CORPORATE SECURITIES 
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 Types of Corporate Securities – Shares, Debentures and Other Securities – Legal Nature 

of Shares and Debentures – Classes of Shares and Their Special Features – Variation 

of Class Rights – Shares as property – Trust and beneficial interest, Share certificate, 

Lien on shares, Forfeiture of shares – Shares as membership 

 Debentures – Types of debentures-secured and unsecured, Debenture trust deed and 

debenture trustees, Remedies of debenture holders, Redemption of preference shares 

and debentures, Distinction between equity shares, preference shares and debentures, 

Conversion of preference shares into equity and debentures 

 Modes of acquisition of Corporate securities – Allotment, Transfer, Transmission, 

Legal and Procedural aspects, Blank transfers, Transfers of securities in dematerialized 

form 

 

COMPANY CHARGES AND COMPANY DEPOSITS 

Types of charge-fixed and floating charge – Registration of charges and effect of non-

registration – Crystallization of floating charges – Theories of floating charges – Vulnerability 

of floating charges – Effect of negative covenants in winding up 

 

MERGER AND ACQUISITION 

 Acquisition, Merger, Take Over, amalgamation 

 Different types of Merger and Amalgamation 

 Public Offer Document and Safe exit 

 Issues of taxes in merger, merger control Regulation 

 

WINDING UP/ liquidation OF COMPANY- DIFFERENT MODES, CONDUCT OF 

WINDING UP 

 Kinds of liquidation, Grounds for Compulsory Winding Up, Commencement and 

Consequences of Winding Up Order, Who can File Winding Up Petition, Position, 

Powers and Duties of Liquidator, The Role of Court in Compulsory Winding up. 

 Voluntary Winding up – Member’s Voluntary Winding up, Creditor’s Voluntary 

Winding up, Declaration of Solvency, Appointment of Liquidator, Committee of 

Inspectors, Powers and Duties of liquidators in Voluntary winding up 
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 Fraudulent Trading, Misfeasing Proceedings, Public and Private examination, Effect of 

Winding Up on Antecedent Transactions, Realisation of Assets and Distributions of 

Assets in Winding Up Position of Secured Creditors, Government and Employees. – 

Contributories right to set off, Avoidance of transfers etc. Offences in winding up, 

Dissolution of companies through winding up, Defunct companies and Registrar’s 

power under section 560 
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INVESTMENT LAWS 

Part- 1         45 MARKS 

INTERNATIONAL INVESTMENT LAWS 

INTERNATIONAL INVESTMENT LAWS: A CONCEPTUAL FRAMEWORK 

Meaning of investment 

Historical background of international investment  

Nature and significance of international investment  

Forms of international investment and nature of investors 

Sources of international investment Laws 

PRINCIPLES OF INTERNATIONAL INVESTMENT LAWS 

 MFN 

 Concept of Discrimination  

 National treatment 

 Absolute standard of protection 

 Minimum standards of treatment 

 Expropriation 

 Investment contracts 

 Security and protection standard 

 Reparation clauses 

 Stabilization clauses 

 Renegotiation and adaptation  
 

REGULATION OF FOREIGN INVESTMENT TRANSACTIONS  

Forms of international investments 

Methods of control of foreign investment by host countries  

INVESTMENT TREATIES AND ENFORCEMENT MECHANISM 

 Protection standard for placement of foreign projects 

 Standard of protection in bilateral investment 



Page | 53 
 

 Fair and equitable treatment  

 Umbrella clause 

 Arbitration and dispute resolution  

 Procedural standards- ICSID, UNCITRAL, ICC, LCIA, and SCC 

 Substantive standards 

 Scope of precedents in international investment arbitrations 

 Critics and conflicting approaches to the international investment arbitrations 

JURISDICTION 

UNCTAD, OECD Guidelines 

Ratione Materrie 

Parallel proceeding 

Exhaustion of local remedies 

 

Part- 2                   35 MARKS 

INDIAN INVESTMENT LAWS 

REGULATION OF CORPORATE FINANCE  

Concept and sources of corporate finance 

Institutional and functional regulation, supervision and control of primary and secondary 

market  

SEBI norms for- 

 Issue of Capital and Disclosure requirements 

 Stock Brokers and Sub- brokers 

 Listing and de- listing of securities 

 Insider trading 

REGULATION OF INVESTMENT IN SECURITY MARKET 

Concept and types of security  

Institutional and functional regulation of securities  
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REGULATION OF INVESTMENT IN COLLECTIVE INVESTMENT FUND 

Concept and Types of collective investment funds 

Institutional and functional regulation of collective investment funds 

REGULATION OF INVESTMENT IN DERIVATIVES  

Concept and Types of derivatives 

Institutional and functional regulation of derivatives 

REGULATION OF INVESTMENT IN DEPOSITORY MARKET 

Concept and Types of depository receipts 

Regulation of depositories and depositories participants;  

Dematerialization 

Role and functions of the NSDL and CSDL 

REGULATION OF INVESTMENT IN NON-BANKING FINANCIAL INSTITUTIONS 

Concept and Types of non banking financial companies (NBFCs) 

Classification of non banking financial companies (NBFCs) 

RBI control on NBFCs 

Regulation of Chit Funds in India  

REGULATION OF FOREIGN INVESTMENT IN INDIA 

FEMA 

Investment treaties 

Foreign Investment Promotion Board  

Current issues relating to foreign direct investment 

 FTDR 

The Industries (Development and Regulation) Act  

 

EXTERNAL BORROWINGS 

Norms for borrowing from IMF, World Bank, Asian Development Bank 
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IPR AND TECHNOLOGY LAWS: SPECIALISATION- 3 

 Specialisation- 3 Paper- 1: INTELLECTUAL PROPERTY LAWS- 1 

 Specialisation- 3 Paper- 2: INTELLECTUAL PROPERTY LAWS- 2 

 Specialisation-3 Paper- 3: LAWS OF ECOMMERCE  

 Specialisation- 3 Paper- 4: CYBER LAW AND LAWS OF 

TELECOMMUNICATIONS 
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INTELLECTUAL PROPERTY LAWS- 1 

PART- 1                45 MARKS 

(LAWS ON COPYRIGHT AND RELATED RIGHTS)  

INTRODUCTION TO COPYRIGHT LAWS 

Meaning of copyright  

History of Copyright protection 

Philosophical basis of copyright 

Nature and Scope of copyright 

Test of Originality 

Idea- expression dichotomy  

Doctrine of merger  

Works protected under Copyright  

 

ACQUISITION OF COPYRIGHT                                                                             

Procedure for registration of copyright  

Moral Rights and related neighboring rights  

Assignment and licensing of rights  

Different statutory agencies under the Copyright Act and their roles 

 

OWNERSHIP AND TRANSFER                                                                              

 Concept of authorship and ownership in copyright law  

Types of rights associated with copyright 

 Economic rights 

 Moral rights 

Drafting of agreements to transfer copyright and related rights  

Collecting societies and administration of rights  

Compulsory and statutory licensing  

 

PERFORMER’S RIGHTS BROADCAST REPRODUCTION RIGHTS 

Concept of performer’s rights- justification 
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Nature and Scope of protection of performers’ rights 

Rights of personality and identity of established characters 

Bootlegging 

Broadcast reproduction rights 

 

COPYRIGHT ISSUES IN RECORDING INDUSTRY 

Concept of recording industry and issues of copyright 

Contractual framework 

Collective administration and protection of rights 

Royalty rights 

 

COPYRIGHT ISSUES IN DIGITAL WORLD 

Copyright and software 

DMCA and Copyright Act, 1957 

Circumvention of technological protection  

Issues regarding online file sharing 

Digital Rights management 

 

INFRINGEMENT AND REMEDIES                                                                

Modes of infringement of copyrighted works 

Fair dealing/ fair use/ permitted use – comparison of US, UK & India  

ISP liability 

Remedies for infringement: Civil, Criminal, and Administrative 

 

PART- 2                 30 MARKS 

DESIGNS 

CONCEPT OF DESIGN 

 Objectives of design protection 

 Criteria for protection  



Page | 58 
 

 Overlap between copyright and designs 

 Grounds of refusal and element of functionality   

REGISTRATION & LICENSING OF DESIGNS 

RIGHTS CONFERRED ON REGISTERED DESIGN 

 Rights 

 Ownership and Assignment of rights 

REGULATORY AUTHORITIES 

INFRINGEMENT AND REMEDIES 
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INTELLECTUAL PROPERTY LAWS- 2 

PART- 1               45 MARKS 

LAWS OF PATENTS 

PATENT: A CONCEPTUAL FRAMEWORK 

Origin & Development of patent 

Theoretical foundations of Patent 

Concept of invention & its models of protection worldwide 

Patentable invention:  

 Test of novelty, inventive step and utility;  

 patentable inventions under s. 3; Article 27 of the TRIPS Agreement;  

 patentability of biotechnological inventions, pharmaceuticals and computer software 

PROCEDURE FOR OBTAINING PATENTS AND TRANSFER OF RIGHTS 

 Specifications: provisional and complete specification 

 Procedure for filing patent application, examination; publication; opposition; grant of 

patents 

 Restoration, surrender and revocation of Patents 

 Transfer of patent rights 

 Compulsory licensing 

 Patent Co-operation Treaty, TRIPs Agreement  

RIGHTS, INFRINGEMENT AND REMEDIES      

Rights of Patentee and Assignee 

Infringement  

 Doctrine of Exhaustion 

 Doctrine of essential facilities 

 Acts not amounting to infringement including parallel imports  

 Theories of claim interpretation  

Remedies                                           
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TRADEMARK 

CONCEPT OF TRADE MARK 

 Historical Evolution of trademark protection 

 Objectives of protection 

 Different types of Marks 

 Concept of distinctiveness and consumer deception  

 Meaning and definition of trademark 

 Functions of trademarks 

REGISTRATION & LICENSING OF TM 

 Procedure for registration of trademark  

 Filing of applications  

 International registration under the Madrid system  

 Grounds for refusal of registration  

 Licensing of Trademark 

RIGHTS CONFERRED ON REGISTERED TM 

Ownership and assignment of right 

REGULATORY AUTHORITIES 

INFRINGEMENT AND REMEDIES 

 Infringement  

 Passing off and its recent trends  

 Concept of deceptive similarity; honest and concurrent use  

 The concept of dilution 

 Remedies for infringement 

 Civil 

 Criminal 

 Administrative 
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PART- 2                   30 MARKS 

GEOGRAPHICAL INDICATIONS (GI) 

CONCEPT OF GI 

 Meaning and definition  

 Goods protected  

 Beneficiaries  

 Nature of protection  

 Prohibited GIs 

 Homonymous GIs 

 Differences among Trade Mark, Collective Mark, GI 

 TRIPs and GI 

Procedure for registration of GI 

Rights conferred on registered GIs 

Regulatory Authorities 

Infringement and remedies 

PROTECTION OF TRADITIONAL KNOWLEDGE (TK) 

Concept of TK 

 Meaning and definition  

 Subjects protected  

 Beneficiaries  

 Nature of protection  

 TRIPs and TK 

 CBD and TK 

Procedure for registration of GI 

Procedure for registration of TK 

Rights conferred on registered TKs 

Regulatory Authorities 

Infringement and remedies 
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LAW OF E- COMMERCE 

INTRODUCTION TO E- COMMERCE                       

Concept of e- commerce and differences with e- business 

Advantages and disadvantages of e- commerce 

Types of e- commerce 

Medium and Transactions in e- commerce 

UNCITRAL Model Law on e-commerce, 

Information Technology Act, 2000 

 

CONTRACTS IN ELECTRONIC ENVIRONMENT     

E-contracts – concept, offer and acceptance, 

Acceptance of contract: applicability of postal rule 

E-commerce directives and Regulations 

Incorporation of terms 

Identity of contracting parties 

E-contracts: extent of details 

Breach of contract 

 

ELECTRONIC SIGNATURE       

Concept of electronic signature: Provisions under IT Act 

Certifying authorities 

Issuing authorities 

PKI 

Electronic Signature Certificate 

Grant, Revocation and withdrawal of ESC 

 

PAYMENT ISSUES         

Modes and mechanism of payment in electronic environment 



Page | 63 
 

Fraud Risk and Protection 

Breach of contract 

Charge back agreements 

EDI  

Electronic fund transfer 

 

CONSUMER PROTECTION        

Concept of the rights of consumer 

Problems of protection of consumers in virtual world 

Consumer Protection Act, 1986 

EC Directive on distance selling 

E-commerce Directives and consumer protection 

 

IPR ISSUES IN E- COMMERCE                       

Digital copyright, linking, caching 

Digital rights management, DMCA, Patents, Trademarks and domain names 

Brand identities, search engines and secondary market 

ICANN,  

Database Right – Digital Copyrights 

Open Source software 

Software Patents 

Right to forgetting 

 

TAXATION IN E COMMERCE                        

Problem of taxation in virtual world 

OECD guidelines on taxation  

Tax structure on e- commerce in India (Direct, Indirect, and VAT) 

EU, US practice on taxation on electronic commerce 

 

JURISDICTION ISSUES IN E- COMMERCE                    

Characteristics of internet jurisdiction 
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Theoretical framework to address multiple jurisdictions 

Application of the principles of Private International law 

Hague Convention, EC Regulations (Brussels & Rome) 

Minimum contact test, Effect test, Zippo Test 

Current trends 

 

 

E- COMMERCE AND COMPETITION ISSUES                  

Impacts of e- commerce in traditional market  

CLOUD COMPUTING AND E- COMMERCE     

Concept of cloud computing 

Impacts of cloud computing in e- commerce 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page | 65 
 

CYBER LAWS AND LAWS OF TELECOMMUNICATIONS 

Part- 1              45 MARKS 

INTRODUCTION TO CYBER LAW 

Concept of digitization 

Differences between analog and digital content 

Digitization and Society 

Introduction to internet- ACLU v. Reno 

Legal Challenges of the information society- origin of cyberspace 

HUMAN RIGHTS AND INFORMATION TECHNOLOGY 

Freedom of speech and expression 

Privacy 

 Data protection & processing of personal data 

 Cookies regulation 

 Interception and monitoring by government 

Defamation 

 Concept of digital defamation 

 Liability of intermediary 

 Digital defamation and user generated content (UGC) 

 Social media network 

Censorship- Indecency- Pornography 

REGULATION OF DIGITAL ENVIRONMENT 

Cyber liberararinism 

Cyber paternalism 

Lessig’s model of regulation 

Network communitarianism 
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Regulators in cyber space- state and private entities 

CRIMES IN CYBER SPACE 

Misuse of computer resources 

 Identity theft 

 Grooming and harassment 

 Hacking 

 Viruses 

 Criminal damage and mail bombing 

 Denial of service attack 

 Obscenity 

 Child abuse 

 Stalking 

 Morphing 

 Web jacking 

 Phishing 

Cyber terrorism 

Bandwidth theft 

Cyber warfare 

Conventions on cyber crime 

 

Part- 2                   30 MARKS 

INTRODUCTION TO TELECOMMUNICATION LAWS 

Evolution of telecommunication policy and laws 

Telecommunication policy in India 

Constitutional aspects of communication laws 

 

REGULATORY ISSUES IN TELECOMMUNICATION 

Communication content- interception, monitoring and recording of communications, 
communication privacy, line identification, data protection, content regulation 



Page | 67 
 

Authorisation and licensing 

Access and interconnection 

Cellular and mobile services 

Internet services 

Spectrum management 

Capacity agreements- types 

Contractual issues 

Communication outsourcing- types, service level guarantee  

Issues regarding telecommunication vis a vis IPR and Competition Law  

 

REGULATORY REGIME IN TELECOMMUNICATION 

International 

International telecommunications law 

International network infrastructure 

International Telecommunication Union  

WTO 

Telecommunication Laws in USA, UK and EU 

Domestic  

Indian Telegraph Act, 1885 

Indian Wireless Telegraphy Act, 1933 

Telecom regulatory Authority Act, 1997 
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RAIGANJ UNIVERSITY  
DEPARTMENT OF COMMERCE 

 

SYLLABUS FOR MASTERS OF COMMERCE 

UNDER CBCS PROGRAMME 

 

 

OBJECTIVES OF THE COURSE 

 

In the ongoing post liberalization era, commerce education has undergone a vast 

characteristic change, both in terms of quality as well as composition. Now its focus has 

been shifted from imparting the knowledge of international business instead of confining 

ideas to local industrial practices alone. Now it is a specialized inter-disciplinary 

knowledge for making the young generation equipped with managerial and analytical 

skill needed for decision-making in industry and corporate houses operating in 

competitive global and national markets. Thus, the main focus of this curriculum is 

projected on imparting the students the knowledge of national as well as global ‘markets 

and industry’ and build in them entrepreneurial and managerial skills so that they can add 

value to the society by assuming leading role in manufacturing and service sector of the 

country. 

 

Keeping those above objectives in mind, subjects from management, accounting, 

international business and strategic management have been decisively incorporated to 

enrich the syllabus and make it meaningful in the changing contexts.  The syllabus 

assigns importance on comprehensive business knowledge along with the scope of 

creating specialization in selected fields of industrial practice. On the basis of this policy 

the syllabus provides for teaching twelve papers for general business and industrial 

knowledge in first three semesters. Fourth semester is earmarked for imparting 

specialization in specific areas of business practices. The students in the fourth semester 

will have the option of choosing one specialization consisting of four papers from list of 

specializations given below. The students have freedom to choose the specialization 

according to their individual interest in the subjects. 

It is expected that after completion of the course entitled Masters of Commerce students 

will be equipped enough to choose a career in the corporate sector and play a leading role 

in the national and global business and industry.  
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STRUCTURE OF THE SYLLABUS 

 
The duration of ‘M. Com.’ Programme will be two years and the same will be subdivided 

into four semesters as shown below.  

 

Year Semesters Semesters 

First Year Semester I Semester II 

Second Year Semester III Semester IV 

 

 

In each paper will carry 100 marks with following scheme of term-end examination and 

continuing evaluation/ internal assessment. The papers prescribed for various semesters shall be 

as follows: 

 

Papers 

Scheme of Assessment 
Total 

Marks 
Written 

Examination 

Internal 

Assessment 

First Semester  

 101 Management Concepts and Human 

Resource Management  

 102  Marketing Management  

 103  Financial Management & Policy 

 104  Macroeconomics & Business Environment 

IDC-1 Banking and Finance 

 

 

55 

 

55 

55 

55 

75 

 

20 

 

20 

20 

20 

25 

 

75 

75 

75 

75 

75 

100 

Second Semester  

201  Accounting and Auditing: Standards & 

Issues  

 202  Managerial Economics  

 203  Statistical Analysis and Quantitative 

Methods  

 204  Strategic Management and Corporate 

Governance 

IDC-2   Commercial Law 

 

55 

 

55 

 

55 

55 

75 

 

20 

 

20 

 

20 

20 

25 

 

75 

 

75 

 

75 

75 

100 

Third Semester 

301 International Business 

302 Corporate Tax Planning and 

Management 

303 Computer Application in Business and 

E-Commerce  

 

55 

 

55 

 

55 

 

25 

 

25 

 

25 

 

75 

 

75 

 

75 



3 

 

 

304  Market, Institution and Instruments 

SEMINER, VIVA, GROUP DISCUSSION 

55 

(50+25+25) 

25 75 

100 

Papers 

Scheme of Assessment 
Total 

Marks 
Written 

Examination 

Internal 

Assessment 

Fourth Semester/ Specialization 

In the fourth semester a student can apply for any 

one of the following specializations as per his/her 

interest   

Special Paper 1 

Special Paper 2 

Special Paper 3 

Special Paper 4 

PROJECT / FIELD STUDIES/BOOK REVIEW 

 

 

 

 

55 

55 

55 

55 

 

 

 

 

25 

25 

25 

25 

 

 

 

 

75 

75 

75 

75 

100 

 

 

 

Fourth Semester Specialization Groups: 
A Student can select any One Group depending upon his/her interest 

 

GROUP – I:  Accounting  and  Finance 

411 Advanced Management Accounting  

412 Strategic Financial Management 

413 International Financial Management  

414 Security Analysis & Portfolio Management 

 

GROUP-II: Banking & Finance 

421:  Banking Theory and Practices in India 

422:  International Finance 

423: International Trade 

424:  Management of Financial Services  

 

GROUP-III: Marketing Management 

431  Consumer Behaviour 

432   Marketing Research 

433  Advertising Management 

434  Sales Management 

 

GROUP –IV: Human Resource Management & Industrial Relation 

441  Organization Behaviour 

442  Industrial Relation 

443  Labour Laws 
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444  Human Resource Development 

 

 

 

 

The mode of Assessment 

Mode of Examination Marks  

Written Examination  

At the end of each semester written examination for 75 marks in 

each paper will be held for all four papers of the semester. 

Duration of examination will be three hours only.  

 

 

 

 

75×4 =300 

Internal Assessment  

In each semester Continuing Evaluation / Internal Assessment will 

consisting of  

                                                    Class Test  

                                                    Assignment or Viva-voce 

 

            

 

50 

 50 

Total    100  

 

 

 

COURSE CONTENTS: 

-------------------- 

COURSE 101: 

MANAGEMENT CONCEPTS AND HUMAN RESOURCE MANAGEMENT 

Introduction: Definition of Management– Functions of Management – Management: Science 

or Art - Management and Administration – Management of People who are human beings  

Changing concepts, process and evolution of Theories of Management - Classical theories-

Theory of Bureaucracy, Scientific Management, Administrative (Process) Management, 

Quantitative approach, Neo-Classical Approach, Human Relations Approach, Behavioral 

Science Approach, System Approach and Contingency Approach.  

Organizing Process: Authority, responsibility and accountability relationship, Span of 

management, Factors Determining Span of Management, Types of Organization, Line-Staff and 

Matrix Organization  

Human Resource Management: Definition, Objective, Importance 

Manpower Planning: Definition, needs, objectives, process, factors to be considered   



5 

 

Recruitment & Selection: Theories of recruitment, Sources of recruitment, Methods of 

recruitment, recruitment policy;  alternative approaches to recruitment; Selection Process, 

Selection tests - Types of Interview, Problems, Guidelines to be followed by the Interviewer.. 

    

Training and Development: Definitions, needs, differences, identification of training needs, 

methods of training.  

Morale and Motivation: Definition, Process, Maslow’s theory, Herzberg’s theory, Mc-Gregor’s 

theory, ERG theory, Vroom’s theory, Equity theory, Mc Clleland’s theory. Employee Morale: 

steps in improving morale.        

Grievance & Conflict Management: Definition, causes of grievance, Grievance Handling 

Procedure; Types of Conflict, Traditional and Modern Approaches to Conflict, Functional and 

dysfunctional conflict, Resolution of Conflict.  

 

Organizational Culture, Organizational Development: Concept and determinants of 

organizational culture, Organizational Development: concept and intervention techniques. 

Individual and organizational factors to stress, Consequences of stress on individual and 

organization; management of stress 

 

Reference: 

Griffin, Ricky W: Organisational Behaviour, Houghton Miffin Co. Boston. 

Hersey, Paul, Kenneth H. Blanchard and Dewey E. Johnson: Management of Organizational 

Behaviour Utilizing Human Resources, Prentice Hall, New Delhi. 

Ivancevich, John and Micheeol T. Matheson: Organisational Brehaviour and Management, 

Business Publication Inc. Texas. 

Koontz Harold, Cyril O’Donnel, and Heinz Weihrich: Essentials of Management, Tata McGraw 

Hill, New Delhi. 

Newstrom, John W. and Davis: Organizational Behabviour: Human Behaviour at work, Tata 

McGraw Hill, New Delhi. 

Robbins, Stephen P, and Mary Coulter: Management, Prentice Hall, New Delhi. 

Monappa & Saiyadian: Personnel Management. 

Aswathappa: Human Resource and Personnel Management. 

Memoria C B: Personnel Management  

Sherlekar S A: Maagement, Himalaya Publishing House New Delhi 

Jones Gareth R and George J M: Contemporary Management, Tata McGraw-Hill, Delhi 

Parek V. and T.V. Rao, Designing and Planning Human Resource Systems, Oxford 

and IBH, New Delhi, 1985 
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COURSE- 102: 

MARKETING MANAGEMENT 

 
1. Introduction: Traditional view of marketing; Evolution of marketing concept; Modern 

concept of marketing; Marketing functions and role; Marketing Management process- a strategic 

perspective. 

 

2. Marketing Environment: Significance of scanning marketing environment; Economic, 

demographic, socio-cultural, technical, political and legal environment of marketing in India. 

 

3. Consumer Behavior: Consumer vs. business buying behaviour; Consumer buying decision 

process and factors influencing buying behaviour; Industrial buying process. 

 

4. Market Segmentation, Targeting and Positioning: Bases and procedure for segmenting a 

consumer market; Criteria for effective market segmentation; Target market selection and 

strategies; Positioning – concept, bases and process. 

 

5. Product Decision: Product concept and classification; Major product decisions; New product 

development; Consumer adoption and innovation diffusion, Product life cycle – concept and 

appropriate strategies to be adopted at different stages. 

 

6. Pricing Decisions: Objectives of pricing; Factors affecting price of a product; Procedure for 

setting price; Pricing policies and strategies 

 

7. Distribution Decisions: Channels of Distribution – concept and importance; Different types 

of distributions, middlemen and their functions; Channel Management; Retailing and 

wholesaling – Developments and Indian perspective; Distribution logistics – concept, importance 

and major logistics decisions 

 

8. Promotion Decisions: Meaning and importance of promotion; Communication Process; 

Promotion tools- their effectiveness; Determining optimal promotion mix; Developing and 

implementing a promotional campaign; Promoting through internet; Promotion scene in India. 

 

9. Marketing Planning, Organizing and Control: Marketing planning process; Different ways 

of organizing the marketing department; Sales, cost and profit analysis. 

 

10. Social, Ethical and Legal Aspects of Marketing: Consumer Protection in India; Services 

marketing, rural marketing, direct marketing, internet marketing and other marketing 

developments – Issues, salient features and their applications in India. 
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References: 

Kotler, Philip and Gary Armstrong: Principles of Marketing, Prentice Hall, New Delhi. 

Kotler, Philip: Marketing Management- Analysis, Planning, Implementatin and control, 

Prentice Hall, New Delhi.  

Majumdar, Ramanuj: Product Management in India, Prentice Hall, New Delhi. 

Mazumdar, R. Product Management in India, Prentice Hall, New Delhi. 

McCarthy, E. Jenome and William D., Perreault Jr: Basic Marketing: Managerial 

Approach, Richard D. Irwin, Homewood, Illinois. 

Ramaswamy, V.S. and Namakumari, S: Markeing Management, MacMillan India, New 

Delhi. 

Srinivasan, R: Case Studies in Marketing: The Indian Context, Prentice Hall, New Delhi. 

Stanton, William J., and Charles Futrell: Fundamentals of Marketing; McGraw Hill 

Publishing Co., New York. 

Still, Richard R. Edward W, Cundiff and Norman A.P. Govoni: Sales Management: 

Decisions, Strategies and Cases, Prentice Hall, New Delhi. 
 

 

COURSE- 103:  

FINANCIAL MANAGEMENT & POLICY 

 

1. Financial Management: Meaning, nature and scope of finance, Financial goal- 

Profit vs. Wealth maximization, Finance functions – investment, financing and 

dividend decisions.    

2. Cost of Capital: Meaning and significance of cost of capital, calculation of cost of 

debt, preference share capital, equity share capital and retained earnings, combined 

cost of capital, cost of equity and CAPM.               

3. Capital Structure Theories: Traditional and M.M Hypotheses – without taxes and 

with taxes, Determining capital structure in practice. 

4. Capital Budgeting: Nature of investment decisions, investment evaluation criterion- 

Net Present Value, Internal Rate of Return, Profitability Index, Payback Period, 

Accounting Rate of Return, Capital Rationing, Risk Analysis in Capital Budgeting. 
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5. Operating and Financial Leverage: Measurement of Leverages, effects of 

operating and financial leverage on profit, analyzing alternate financial plans, 

combined financial and operating leverage.  

6. Dividend Policies: Issues in dividend decisions, Walter’s model, Gordon’s model, 

M.M. Hypothesis, dividend and uncertainty, relevance of dividend, dividend policy 

in practice, forms of dividends, stability in dividend policy, corporate dividend 

behaviour.    

7.  Management of Working Capital: Meaning, significance and types of working 

capital, profitability-liquidity tangle, calculation of operating cycle, estimation of 

working capital requirements, financing of working capital and norms of bank 

finance, sources of working capital, factoring services, various committee reports on 

bank finance, dimensions of working capital management      

8. Contemporary Issues in Financial Management: Corporate Practice & Trend 

  

 

References 

Brealey, Richard A and Steward C. Myers: Corporate Finance, McGraw Hill, Int. New York. 

Chandra, Prasanna: Financial Management, Tata McGraw Hill, Delhi. 

Hampton, John: Financial Decision Making, Prentice Hall, Delhi. 

Pandey, I.M: Financial Management, Vikas Publishing House, Delhi. 

Pinches, George E: Essentials of Financial Management; Harper and Row, New York. 

Brigham and Houston: Fundamentals of Financial Management, Thomson, South-Western 

Van Horne, J.C. and J.M. Wachowicz Jr.: Fundamentals of Financial Management, Prentice-

Hall, Delhi. 

 

 

COURSE 104:   

MACROECONOMICS AND BUSINESS ENVIRONMENT 

 

1. Basic IS-LM Framework: Asset markets, the demand for and the supply of real balances and 

their interest elasticities; Implications of modified IS and LM Functions on relative efficacy of 

fiscal and monetary policies. Short-run and long-run Aggregate supply and shifts in aggregate 

supply. Aggregate Demand, aggregate supply and the price level; Interaction of aggregate 

demand and aggregate supply and the Determination of real income; Shifts in aggregate demand, 

demand management policies 
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2. Macro-economic Environment: Economic Growth its variables and strategic planning. 

Macroeconomic indicators and forecasting of macro-economy; Economic Policies and Macro 

Economic movements in an open economy;  

 

 

3. Inflation and Unemployment: Impact of unemployment on IS-Curve. Theories of 

unemployment, types, causes and costs of unemployment; Inflation and unemployment- policy 

alternatives; Business Cycles  

 

4. Globalization, Liberalization and Business Environment: Economic Planning in the 

emerging environment; Impact of Foreign Investment and Foreign Trade on macroeconomic 

growth;  

 

5. Legal Environment in India: Competition Act, FEMA, Consumer Protection Act, 

Acts on Social Security for workers, Environmental Laws 

6. International Environment: Multi-national Corporations, Foreign capital and foreign 

Aid, WTO, World Bank, IMF.  

 

References:  

1. Branson William H., Macro Economic Theory and Policy, First East – West Press, 2005. 

2. Dornbusch, R. and S. Fischer Macro Economic 6th edition Publisher Tata McGraw Hill. 

3. Ruddar Dutta & K.P.M. Sundaram, Indian Economy (Latest ed.) S. Chand. 

4. Uma Kapila: Indian Economy since Independence (latest ed), Academic Foundation. 

5.  Ahuja H L: Modern Economics, S Chand, New Delhi 

6. Ackley, G. Macroeconomic Theory and Policy, Macmillan 

6. Economic Survey, Government of India 

7. RBI Bulletin 

 

 

IDC-1 

 

Banking & Finance 

 

 Central Banking: Debate on the role of Central Banks, Regulatory weapons of central 

banks: bank rate, open market operation, SLR, CRR, selective credit control modus 

operendi of  these policies. 

 RBI: Its functions before and after the reform of 1991: importance of various credit control 

tools in India during lest 10 years: monetary polices-during last five years. 
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  Commercial Banking: Differences between commercial banking, development banking, 

investment Banking, Universal Banking. Structure of India Banking System; Capital base 

of banks: Brussel’s Agreement: A critique. Lead Banking, Service area approach. 

International Monetary System: IMF and International Liquidity, Role of IBRD and 

other development banks;   

Money Market and Capital Market: Meaning, features and functions, differences, 

instruments 

Stock Market and Related Financial Services: Broking and Trading in Equity; 

Depositories; Securities Clearing Corporation 

 

Mutual fund:  Concept, Types and Importance of Mutual Fund; Role of Asset 

Management Company, NAV and Mutual Fund Performance;  

 

Merchant Banking: Role of the Merchant Banks; Management of Primary Issue;  

Future of Merchant Banking in India 

 

Insurance: Economics of Insurance, Types: Life and non-life insurance, Asset-Liability 

Management; Role of IRDA; 

 

 

 

 

 

COURSE - 201: 

ACCOUNTING AND AUDITING: STANDARDS AND ISSUES 

 
Group - A 

1. Accounting Concepts and Conventions: Concepts and Conventions Related to 

Income Statements and Balance Sheets, Structure of Company Accounts  

2.  Accounting Standards: Definition, Benefits, Management and Standard Settings, 

Accounting Standards, Indian Standards and International Standards.   

3.    Assets, Liabilities and Equities: Definition, Classification, Measurement / 

Valuation, Theories of Equity; Theory of Depreciation 

4. Emerging Issues in Accounting:  Corporate Social Accounting, Human Resource 

Accounting, Accounting for Changing Price Levels; Segment Reporting  

 

 

 

 

Group – B 
  . 

5. Philosophy & Social Objective of Audit:  Relationship between Accounting and 

Auditing;  
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6. Different Forms of Audit: Financial Audit, Efficiency Audit, Proprietary Audit, 

Effectiveness Audit, concurrent Audit, Interim Audit and Annual Audit  

7. Audit Profession: Professional Ethics and Independence of Auditors, Professional 

Conduct, Professional Regulation, Responsibility of Audit Profession,  

8.  Special Forms of Audit: Management Audit, Cost Audit, Social Audit and 

Community Control 

9. E-Accounting and audit of e-accounting  

 

References: 

Hendriksen, E.S.: Accounting Theory; Khosla Publishing House, New Delhi 

Baxter, W.T. and S. Davidson: Studies in Accounting; The Institutions of Chartered 

Accounts England and Wales, London. 

Glautier, M.W., and Underdawn B.: Accounting – Theory and Practice; Arnold-

Heinemann Publishers. 

Porwal, L.S.: Accounting Theory-An Introduction; Tata McGraw Hill, New Delhi. 

Ghosh, P.K., Maheshwari, and R.N. Goyale: Studies in Accounting Theory; Wiley 

Eastern Ltd. India. 

Bhattacharyya, S.K. and Dearden: Accounting for Management; Text and Case; Vikas 

Publishing House Pvt. Ltd., New Delhi. 

Jawaharlal: Accounting Theory: Vikas Publishing House Pvt. Ltd., New Delhi. 

David Flint: Philosophy and Principles of Auditing, Macmillan, London 

Irish, R.: Auditing – Theory and Practice , Australia Law Book Co. 

Gupta, K.: Contemporary Auditing, Tata McGraw Hill. 

Montgomery, R.H: Auditing, Ronald Press. 

Dicksee, L.R: Practical Manual for Auditing, Gee & Co. 

ICAI: Auditing Standard and Guidelines. 
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COURSE -202 

MANAGERIAL ECONOMICS  
 

COURSE- 106 

1. Nature & Scope of Managerial Economic: Overview of Theory of Consumer, 

Theory of Production and Market structure; Overview of Macro-economic system. 

Tools and Technique; Optimization Techniques using Calculus, Game Theory 

2.    Theory of Demand: Law of Demand; Use of Elasticity of Demand in Demand 

Estimation and Demand Forecasting Demand Estimation for Major consumer 

durables, Non-durable product, Demand forecasting Techniques. 

3. Market Structure & Pricing Decision: Monopoly, Monopoly and product quality, 

price discrimination under strong monopoly, Hidden information model of price 

discrimination. Oligopoly: Cournot, Bertrand and Stackleberg Model, Game 

Theoretic approach. 

4. Production Theory: Production and Cost: Production function, Concept of 

productivity, isoquants ridge lines, isoclines, iso-cost lines, Expansion path and 

Multiproduct firm, Empirical production function: Cobb-Douglas, CES, VES; 

Estimation of production function 

5.  Limit Pricing Models: Models of Bain, Bhagwati, Modigliani, Pashigian. 

6.  Managerial Theories: Baumol’s Theory of sales revenue maximization, Marris’s 

Model of the managerial enterprise, Williamson’s model of managerial discretion,  

7.   Economics of information: Symmetric and Asymmetric Information, Risk and 

uncertainty and the Decision making: Concept of risk, risk-return evaluation, risk 

preference, risk aversion, Adjusting business decision for risk. 

References 

Colell A. M, Whinsgton M.D., Green J.R.: Microeconomic Theory, Oxford University Press, 

Indian Ed., 2006.  

Varian H.R.: Microeconomic Analysis, W.W. Norton, 1984, 2
nd

 ed.  

Koutsoyiannias, A:  Modern Microeconomics, ELBS 2001. 
 

Salvatore: Managerial Economics, McGraw Hill, New York 
 

Pindyck Robert S. and Daniel L. Rubinfeld: Micro Economics, Third Edition, Prentice Hall of 

India, New Delhi, 1996. 

Madala G.S. and Ellen Miller: Micro Economics, Theory and Applications, McGraw Hill, Book 

Company, New York. 

 Gould, John P., Edward P. Lazear, Micro-Economic Theory, Richard D. Irwin Inc., Homewood 

Illinois 
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COURSE - 203 

STATISTICAL ANALYSIS AND QUANTITATIVE METHODS 

 

Group – A: Statistics 

1. Theory of Probability: Classical, Empirical and Axiomatic Definition, Law of 

addition and Multiplication, Bayes Theorem, Probability Distributions: Binomial, 

Poisson and Normal, Business Application of Probability Theory  

2.  OLS and Multivariate Analysis: Ordinary Least Square Method, Properties of 

Estimators Goodness of fit, Multiple and Partial Correlation, Autocorrelation 

Multicollinearity,    

3.  Sampling Theory: Sampling Design, Fundamental concepts of Sampling, Sampling 

Distribution Standard Error, Determination of Sample Size, Estimation:  

4.  Test of Hypothesis: Large Sample Tests; One-tailed test, two tailed test, Small 

Sample Tests: t-test, F-test, χ
2
 – test, ANOVA.    

5.  Non-Parametric Tests: Sign Test, Median Test, Rank Correlation Test.  

   

Group – B: Quantitative Methods 

6.  Linear programming – fundamental thorem of LPP, feasibility and optimality 

theorems, simplex method, big M method, two-phase technique, revised simplex 

method; Karmarkar algorithm. 

7. Duality & sensitivity-definition and formulation of dual problem, complementary 

slackness theorem, economic interpretation of duality, Farkas’ theorem, primal-dual 

of analysis, dual simplex method; Sensitivity and post-optimal analysis-objective of 

analysis, process of analysis, application in managerial decision making. 

Transportation and assignment problem as extension of LPP 

8.  Non-linear programming: Unconstrained and constrained problems; Kuhn-Tucker 

conditions, quadratic programming; Wolf’ Algorithm, Beale’s algorithm, application 

9. Theory of games: Non Zero sum game definition, formation and representation, 

information set, Prisoner’s dilemma;  

10.  PERT & CPM; Network scheduling; Critical Path, Crashing,  

10. Queueing theory-pure birth and pure death process, distribution of arrival and 

departure-solution, difference-differential equations of combined arrivals and 

departure-solution, queue system – (M/M/I). 

 



14 

 

 

References for Statistics –A: 

Gupta & Kapoor: Fundamentals of Mathematical Statistics, S. Chand  

Hair, Anderson & Others: Multivariate Data Analysis, PHI. 

Koutsoyannis A: Theory of Econometrics, ELBS. 

Levin and Rubin: Statistics for Management, PHI. 

Kendal and Stuart: Advanced Theory of Statistics, PHI. 

Conver W.J: Practical Non-Parametric Statistics, John Willey 

Johnson & Wichern: Applied Multivariate Statistical Analysis. 

 

References for Quantitative Methods–B: 

Hamdy, A. Taha, “Operations Reserch – An Introduction”, (Sixth Edt.) 

Kanti Swarup, P.K. Gupta, Man Mohan, “Operations Research”, Sultan Chand & Sons. 

Fredrick S. Hiller, Gerld J. Liberman, “Operations Research” CBS Publication. 

Martin K. Starr, David W. Miller, “Inventory Control: Theory and Practice. PHI. 

B.R.K. Kashyap, M.L. Chaudhury, “An Introduction to Queueing Theory”. Arkay 

Publication.  

Bazarra M.S., C.M. Shetty, “Nonliner Programming – Theory and Algorithms”, John 

Wiley & Sons. 

T.C. Hu, “Integer Programming” Madison, 

Hamdy A. Taha “Integer Programming – Theory Applications and Computations”, 

Academic Press. 

Melvyn W. Jeter, “Mathematical Programming – An Introduction to Optimization”, 

Marcel Dekkar. 

Richard I. & Charless A.Krikpatrik, “Quantitative Approaces to Management”, McGrew 

Hill Kogukusha. 

C.W.Clark, “Mathematical Bioeconomics – The Optimal Management & Renewable 

Resource” (Second edt), John Wiley & Sons. 

Cornard J.M. “Resource Economics”, Cambridge University Press 
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COURSE – 204 

STRATEGIC MANAGEMENT AND CORPORATE GOVERNANCE 

 

1. Strategic Management: Concept, implication, process – benefit of a strategic 

approach to management – modes and levels of strategy; Strategic Role of Board of 

Directors and Top Management. 

 

2. The Basic Strategic Management Models: The five task of strategic management- 

developing strategic values, vision and objectives; Environmental scanning; Strategy 

choice and formulation; strategy implementation; strategy evaluation andcontrol. 

 

3. Corporate-Level Strategy: corporate governance, role of board of directors and top 

management – corporate ethics, values, cultures and beliefs – corporate social 

responsibility – stakeholder Analysis and ethical decision-making – strategic option: 

expansion, integration, diversification, merger and acquisition, joint venture and strategic 

alliance, divestment, liquidation, turnaround and reengineering. 

 

4. Competitive or strategic Business Unit Level strategy: bases of SBU – competitive 

advantage – five generic competitive strategies: low-cost provider, best-cost provider, 

focused, differentiation, and failure – value-chain analysis. 

 

5. Functional Strategy: core competency as the basic of functional strategy – functional 

strategies vis-à-vis finance, marketing, operations, materials, logistics, human resources, 

research and development, and information systems. 

 

6. Strategies for Competing in Global Market: Challenges of globalization – cross-

country differences in culture, demographic and market conditions – strategic option for 

entering and competing in foreign markets: export licensing, franchising, global 

collaboration, and transfer of technology. 

 

7. Indian corporate management in changing environment: Strategic management 

process of Indian companies, emerging strategic management challenges, new 

responsibilities of Indian managers, professionalization, knowledge management, quality 

management. 

 

Suggested Reading 

 

1. Ansoff, I. Implanting Strategic Management, Prentice Hall. 

2. Budhiraja, S.B. and Athreya.M.B., Cases in Strategic Management, Tata McGraw Hill. 

3. Cherunilam, F. Strategic Management, Himalaya Publishing. 
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4. Hunger, J.D., and Wheelen, T.L., Strategic Management, Addison Wesley. 

5. Johnson, G. and Scholes, K. exploring Corporate Strategy, Macmillan. 

6. Porter, M.E., Competitive Strategy, Free Press.. 

7. Srivastava, R.M. Management Policy and Strategic Management, Himalaya Pub. 

8. Thomson, A.A. and Strickland, A.J., strategic Management, Irwin-McGraw Hill. 

9. Miller A., Strategic Management, Irwin-McGraw Hill. 

 

                                                                   IDC-2 

COMMERCIAL LAW 

 

 Unit I: The Indian Contract Act, 1872:  

General Principle of Law of contract               

a) Contract – meaning ,characteristics and kinds 

b) Essentials of valid contract – Offer and acceptance, consideration, contractual 

capacity, free consent, legality of objects. 

c) Void agreements 

d) Discharge of contract- mode of discharge including breach and its remedies. 

e) Contingent contracts 

f) Quasi –contracts 

Unit II: The Indian Contract Act, 1872: Specific Contract    

a) Contract of Indemnity and Guarantee 

b) Contract of Bailment 

c) Contract of Agency 

Unit III: The Sale of Goods Act, 1930        

a) Contract of sale, meaning and difference between sale and agreement to sell. 

b) Conditions and warranties  

c) Transfer of ownership in goods including sale by non-owners 

d) Performance of contract of sale  

e) Unpaid seller – meaning and rights of an unpaid seller against the goods and the 

buyer. 

Unit IV: The Income Tax Act 1961 

a) Basic Concept: Income, agricultural income, person, assesse, assessment year, 

previous year, gross total income, maximum marginal rate of tax 

b) Permanent Account Number (PAN) 

 c) Residential status, scope of total income on the basis of residential status. 

 d) Exempted incomes 

- e) Aggregation of income and set- off and carry forward of losses 

-  f) Deduction from gross total income 

-  g)  Rebates and reliefs 
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-  h) Income Tax Return Filing 

-  

Unit V: The Consumer Protection Act, 1986 

a) Introduction, Definitions: Consumer, Defect, Deficiency and unfair trade practices, 

manufacture, Consumer Councils 

b) Consumer Protection Redressal Agencies- Jurisdiction. Penalties for frivolous 

complaints 

Unit VI: The Competition Act, 2002 

a) Objectives of the Act, Salient features-Anti Competitive Agreements. Prevention of 

abuse of dominant position, Combination, Competition Advocacy, Competition 

Commission of India. 

 

 

 

COURSE – 301: 

INTERNATIONAL BUSINESS 

1. International Business: Definition; Growth in International Business; Dimensions of 

International Business. 

2. Foreign Direct Investment: Its alternative Forms – an Evaluation, recent trends in FDI, 

Investment Destination: Factors affecting choice of investment destination;  

3. Multinational Corporations: Benefits of MNCs to the host countries: Knowledge-based 

assets and their transfer; brand equity; cost advantage; Contribution to GDP and Cost of 

repatriation  

4. Tariff and non-Tariff Barriers to Trade; Bilateral Agreements and Trade Blocks, SAARC, 

Role of WTO, UNCTAD 

5. Regional Economic Co-operation: Types and rationale of regional economic groups; 

Theory of customs union; EU, NAFTA, ASEAN, SAFTA and other groupings. 

5. Strategic Planning for Global Participation: Multinational Capital Budgeting, Multinational 

Tax Management, Asset Liability Management 

6. Foreign Capital Market, Off-shore Market: Euro-dollar market; LDC and Export Financing  

6. International Mergers and Acquisitions: Strategy and Management;  

7. Foreign Exchange Market: Structure; Exchange rate Regimes; Fixed or Floating Exchange 

Rate System; Spot & Forward Markets; Arbitrage; Foreign Exchange Risks; Risk Management: 

Spot Covering and Forward Covering; Speculation in Spot and Forward markets;  
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8. Balance of Payments: Foreign Remittance, Accounting and Adjustment Policies – 

Multilateral Institutions: IMF, IBRD, IFC  

 

Suggested Reading: 

 

1. Eitman D K, Stonehill A I, Moffett M H, Pandey A: Multinational Business Finance, Pearson  

2. Chaudhuri and Agarwal: Foreign Trade and Foreign Exchange,  

3. Taggart James H. & McDermott M C., The Essence of International Business, Prentice Hall. 

4. Markursen, Melvin, Kaempfer and Maskus, International Trade – Theory & Evidence, 

McGraw Hill 

5. Chacholiades Miltiades, International Economics, McGraw Hill 

6. Rugman and Hodgatts, International Business : A Strategic management Approach, McGraw 

Hill 

7. Cherunilam, F. International Economics, Tata McGraw Hill 

8. Parvez Asheghian and Bahman Ebrahim: International Business; Harper Colins, 

Londin.  

 
 

 

 

COURSE - 302: 

CORPORATE TAX PLANNING AND MANAGEMENT 

 

1.  Purpose and Classification of Taxes, Canons of taxation, India’s Tax System, 

purpose of Tax Planning and Management, Tax planning, tax avoidance and tax 

evasion meaning, distinctions and case precedence.  

2. Taxation of Companies: Residential status of companies and tax incidence, 

Classification of companies for taxation, Corporate tax rates, Minimum Alternate 

Tax and Dividend Tax.  

3.  Tax Planning with reference to location of business for setting up new business 

units:  Tax Planning with reference to nature of business for setting up new business 

units.       

4.  Tax planning with reference to Depreciation & Expenses: Tax deduction on Interest 

Payment, Expenditure on Scientific Research, Acquisition of patents and copyrights, 

preliminary expenses, payment to association/institutions carrying out rural 

development programmes and conservation of natural resource 

5.  Tax Planning with reference to Managerial Decision: Lease and Purchase of 

Assets, Make or Buy, Capital Structure Decisions, Repairs – renewals – renovation. 
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6.  Restructuring: Amalgamations and demergers & Tax Planning: Business, 

transfer of assets between Holding and Subsidiary Companies, Acquiring and 

acquired company; Related Provisions                                        

  

References 

Singhania V.K. & Kapil Singhania: Direct Taxes Law and Practice: Taxman Publication 

Lal and Vashist:  Direct Taxes: Income Tax, Wealth tax and Tax Planning:, Pearson Ed. 

Gaur V P & Narang D.B.: Income Tax-law and practice: Kalyani Publications. 

Singhania V, Singhania K., M. Singhania: Direct Taxes-Planning and Management, 

Taxman. 

Srinivas E.A.: Corporate Tax Planning: Tata McGraw Hill. 

Indirect Taxes-law and Practice: V.S. Datey, Taxmann. 

The Tax Law Weekly-Taxman. 

Taxmann’s Chartered Accountants Today. 

 
 

 

 

COURSE -303: 

COMPUTER APPLICATION IN BUSINESS AND E-COMMERCE 
 

1.  Computer hardware: computer system as information processing system;-CPU, 

input devices, output devices, storage devices.  

2.  Introduction to operating system: DOS, WINDOWS, UNIX etc.; software needs, 

application software’s; basic idea on programming languages; browsers.   

  

3.   Introduction to data analysis: spreadsheet and packages related to business data 

analysis, applications to accounting, finance and marketing functions; statistical and 

data-base packages.  

4.   Computer networks: basic network  concepts, topology, network architecture, OSI 

model, network model, software, basic idea of Local Area Networks(LAN), 

Metropolitan Area Network (MAN) and Wide Area Networks(WAN).Internet 

Concepts and Technologies: concept and evolution of internet; protocols; tcp 

layering; web technologies for global publishing concept, universal reader concept 

and client server concept; hypertext publishing and hypertext information network; 
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benefits of hypertext, URLs, HTTP, HTTPD servers, html, html forms and CGI 

gateway services.             

5.  Introduction to E-commerce: meaning and concept; electronic commerce versus 

traditional commerce; media convergence; e-commerce and e-business; channels of 

e-commerce; business applications of e-commerce; need for e-commerce, e-

commerce as an electronic trading system-special features; security risks of e-

commerce, exposure of resources, types of threats, sources of threats, security tools 

and risk-management approach, e-commerce security and a rational security policy 

for e-commerce; corporate digital library; I.T. act 2000.           

6.  Businesses to Busibess E-commerce: need and alternative models of b2b e-

commerce; technologies, EDI and paperless trading; EDI architecture, EDI 

standards, vans, cost of EDI infrastructure, features of EDI service arrangement, 

internet-based EDI and ftp-based messaging.. 

7.  E-Business: workflow management, mass customization and product differentiation; 

organization restructuring; integrated logistics and distribution; knowledge 

management issues and role of e-commerce infrastructure.    

          

 

References 

Date, C.J.:  An introduction to database system, addison wesley, massachusetts. 

O’brian, J.A.: Management information system, tata mcgraw hill, New Delhi. 

Ullman, J.O.: Principles of database system, Galgotia Publications, New Delhi. 

ITL Education Solutions Ltd. Research and Development wing: Introduction to 

Computer Science, Person Education. 

 

Agarwal, K.N. and Deeksha Agarwala: Business on net; what’s and how’ of E-

commerce; Mcmillan, New Delhi. 

Diwan, Prag and Sunil Sharma: Electronic commerce-a manager’s guide to e-business, 

vanity books international, Delhi. 

Kosivr, David: Understanding electronic commerce, Microsoft Press, Washington. 

Bhaskar Bharat: Electronic commerce-framework, technologies and applications, Tata 

McGrawhill, New Delhi. 

Elias M. Awad: Electronic Commerce-from Vision to Fulfillment, Person Education. 
 

 

 

 

 

COURSE – 304 

MARKET, INSTITUTIONS AND INSTRUMENTS 
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1. Commodity Market: Structure of Commodity Market, Price Polling and Trading 

Mechanism; Commodity Futures; trading and settlement        
 

2. Money Market and Financial Institutions: Reserve Bank of India: functions; 

Credit creation and credit control; Monetary policy.  

3. Commercial Banks: Meaning, functions, principles of loan management, 

investment policies of commercial banks; Present structure; E-banking and e-trading; 

Recent Developments in Commercial Banking.                         

4. Development Banks: Concept, objectives, and functions of development banks; 

Operational and promotional activities of development banks; Recent developments.   

 

5.  Capital Market: Primary and secondary market; Primary market – role, functions 

and methods of selling securities in primary market; Allotment procedure; New 

financial instruments.   

6. SEBI Guidelines on public issue, size of issue, pricing of issue, promoters’ 

contribution, appointment of merchant bankers, underwriters, broker, registrar and 

managers, bankers and allotment of shares.       

7.   Secondary Market: BSE, NSE; Trading Mechanism, Futures and Options, Index 

Futures 

 

 

References:  

Gupta L.C: Stock Exchange Trading in India: Society for Capital Markets Research and 

Development, Delhi, 

Machiraju, H. R.: Working of Stock Exchanges in India; Wiley Eastern Ltd, New Delhi 

Shah A, Thomas Susan and Gorham M: Indian Financial Markets,  

Avdhani: Investment and Securities Markets in India, Himalaya Publications, Delhi 

Bhole, L.M.: Financial Markets and Institutions, Tata McGraw Hill, Delhi 

Ghosh D: Banking Policy in India, Allied Publications, Delhi 

Giddy I.H: Global Financial Markets, A.I.T.B.S, Delhi 

Khan, M.Y: Indian Financial System, Tata McGraw Hill, Delhi 

 

 

 

-------------------------------------------------------------------------------------------------------- 

 

 

 

SPECIAL GROUP-I: 
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ACCOUNTING  AND  FINANCE 

 

411 Advanced Management Accounting  

412 Strategic Financial Management 

413 International Finance  

414 Security Analysis & Portfolio Management 

 

 

 

 

 

COURSE – 411 

ADVANCED MANAGEMENT ACCOUNTING 

  

1.  Management Accounting: Past and Present; Management control for Diversified 

Organizations & Need for Control; Recent Developments; Influence of New 

Technology: Influence of Changing Structure of Market 

 

2.  Responsibility Accounting and Divisional Performance Measurement – Advantages 

and Disadvantages of Divisionalisation; Concept of Responsibility Accounting; 

Responsibility Centres – Cost Centre, Revenue Centre, Profit Centre, Investment 

Centre, Responsibility Performance Reporting; Divisional Performance 

Measurement – Measures of Performance; Return on Investment (ROI) Versus 

Residual I                                 

3.  Activity Based Costing and Management: Concepts Characteristics, benefits from 

using ABC systems, how to develop and implement ABC systems, Using ABC for 

cost management and profitability improvement.                                   

4.  Management control through Budgeting and Reporting System: Rationale for 

effective budgeting, Functional and Master Budgets, budget formulation and 

settlement processes, behavioural aspects of budgets, ZBB, programme and 

performance budgeting. 

5.  Management Control through management of Quality and Capacity: Definition 

of quality, classification of quality costs, analysis of quality costs, quality cost 

reporting, Total Quality Control and Management, Meaning of Capacity 

Management, Capacity determination, Guidelines of professional bodies on capacity 

determination, Rightsizing and management of capacity – identifying unused 

capacity for engineered and discretionary overhead costs.  

6.  Strategic Management Accounting: Concept of SMA, Accounting in relation to 

strategic positioning, benchmarking, Balanced Scorecard – concept, perspectives and 

importance, aligning the BSC to strategy, features of a good BSC, strategic analysis 

of operating income.   
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7.  Justifying Investments in New Technology, Importance of New Technology in 

Manufacturing; Computer Aided Technology and their Advantages; Mistakes 

committed in making evaluation of New Technology Investments, The Decision 

Rule in making investments in New Technology 

 

References 

R.S. Kaplan & A.A. Atkinson:, Advanced Management Accounting, PHI 

R.N. Anthony and V. Govindarajan: Management Control Systems, Tata McGraw Hill. 

R.M. Kishore, Advanced Management Accounting, Taxmann Publications. 

Horngren, Foster and Datar: Cost accounting – A Managerial emphasis. 

R.W. Hilton: Managerial Accounting, Tata McGraw Hill. 

M.N. Kaura, Management Control and Reporting Systems, Sage Publications. 

C. Drury: Management and Cost Accounting: Thomson Learning. 

 

 

 

COURSE – 412 

STRATEGIC FINANCIAL MANAGEMENT  
 

1. Strategic Planning and Financial Policy: Strategic Planning Process, Corporate 

Strategy vis-à-vis Financial Strategy, Financial evaluation of strategic alternatives, 

Components of Financial Strategy.                 

2.  Strategic Investment Decision: Investment Decision under Risk and Uncertainty: 

Risk Adjusted Discount Rate, Certainty Equivalent Coefficient, Sensitivity Analysis, 

and Scenario Analysis.     

 High Technology Investment, Real Option and Application of Portfolio Model and 

Choice of Investment    

3. Strategic Capital Structure Decision: Stakeholder Theory of Capital Structure, 

Capital Structure and Competitive Strategy, Capital Market vis-à-vis Capital 

Structure,  

4. Dividend Decision and Corporate Strategy: Share re-purchase, share split and 

Bonus Share 

5. Strategic Financing Choice: Hybrid financing, Leasing and Venture Capital  

6. Mergers and Financial Restructuring: Mergers and Acquisitions, Legal Procedure 

of Merger, Benefits and Costs of Merger, Determination of Swap Ratio, Evaluation of 

Merger Proposal,  

 

Suggested Readings 
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Brigham & Houston: Fundamentals Financial Management, Thomson, New York  

Grinblatt and Titman: Financial Markets & Corporate Strategy, Tata McGraw Hill, New 

York.  

Machiraju: Merger, Acquisition and Takeover, New Age, New Delhi. 

Ogden Joseph et al: Advanced Corporate Finance: Pearson, New Delhi. 

Pandey I M: Financial Management, Vikas, Delhi. 

Pike & Neale: Corporate Finance and Investment, Prentice Hall India, New Delhi  

Weston, Chung and Hoag: Mergers, Restructuring and Corporate Control, PHI, New 

Delhi. 

 

 

 

 

COURSE - 413 

INTERNATIONAL FINANCIAL MANAGEMENT 
 

 

1. International Financial Management: An Introduction; Developments in the international 

monetary system, gold standard, “Bretton Woods System” of exchange rate, exchange rate 

regime since mid1970s. 

 

2. International Monetary System: IMF and International Liquidity, Role of IBRD and other 

development banks;   

 

3. International Capital and Money Markets: Raising Funds from International Markets; 

GDRs, ADRs, IDRs, Euro-currency markets: Euro-banking, Euro bonds, Euro loans, Repos, 

CPs, floating rate instruments, loan syndication and Euro deposits.  

 

4. Foreign Exchange Markets: Participants in foreign exchange market; Determining 

Exchange rates; Fixed and flexible exchange rate system; Exchange Rate Theories; Factors 

affecting exchange rates; Spot and Forward markets; Exchange rate quotations;  

 

5. Foreign Exchange Risk: Types of Foreign Exchange Risk; Management of Accounting and 

Economic Exposure; Transaction and Translation Risk; Internal Methods of Exchange Risk 

Management, External Methods of Exchange Risk Management: Currency Futures, Options and 

Swaps  

 

6. Financing Foreign Trade: Foreign trade documents, modes of payment, Pre-shipment, post-

shipment and medium-term credit, Forfaiting 
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Suggested Readings 

 
Apte, P.G. International Financial Management. Tata McGraw Hill, New Delhi. 

Buckley Adrian: Multinational Finance, Prentice Hall, New Delhi 

Eiteman D.K. and Stonehill A.I. et al: Multinational Business Finance, Pearson Education, New 

Delhi,  

Levi, Maurice D: International Finance, McGraw, International Edition 

Rodriqufe, R.M. and E.E. Carter: International Financial Management, Prentice Hall, 

International Edition. 

Shapiro, Allen C., Multinational Financial Management, Prentice Hall India Pvt. Ltd., New 

Delhi, 

Seth A.K., International Financial Management, Galgotia Publishing Company, New Delhi,  

Pilbeam Keith: International Finance; McMillian Press, Honkong. 

 

 

 

COURSE – 114 

SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT 
 

1. Investment Theory- an Introduction: Elements of Investment, Avenues of investment; 

Security Analysis: Measuring return and risk of security. Approaches to Investment 

Analysis; 

 

2. An Overview of Indian Security Market:Primary Market; Secondary Market: BSE, 

NSE, OTCEI; Mechanism of buying and selling Securities; Players of Security Market; 

SEBI: Market Regulator; NSDL, CSDL: depository services,  

3. Fundamental Analysis: Economy Analysis, Industry Analysis and Company Analysis; 

Valuation of Security; Different Methods of valuation of Equity share 

4. Technical Analysis: Point & Figure Chart, Trends, RSI, Moving Averages,  MACD, 

Oscilator  

5. Efficient Market Hypothesis: Weak, Semi-strong and Strong market and Techniques of  

testing market efficiency 

6. Portfolio Analysis: Estimating rate of return and standard deviation of portfolio; Effect 

of combining the securities; Markowitz  Model; choice of optimum Porfolio; Single 

Index Model or Market Model; Portfolio total risk, portfolio market risk and unique risk;  

7. Capital Market Theory: Capital market line, security market line, risk free lending and 

borrowing; Factor models: Arbitrage pricing theory,  
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8. Portfolio Performance Evaluation: Measure of return, risk adjusted measures of return, 

market timing, evaluation criteria and procedures. 

9. Managing Financial Risk with Derivatives: Derivative securities: Hedging risk. Future 

markets; Forward contracts; Option contracts; Interest rate swaps; Currency contracts.      

 

 

Suggested Readings 

Sharpe, W.F.:  Investment, Prentice Hall, Englewood cliff. 

Donald, E. Fisher and Ronald J. Jorden: Security Analysis and Portfolio Management, 

Prentice Hall, New Delhi 

Sharpe, William F. Gordon J Alexander and J.V. Bailly: Investments, Prentice Hall of 

India, New Delhi 

Hull J.C. : “Options, Futures and Other Derivatives”, 6
th

 Edition Prentice Hall,  

Kevin S: Security Analysis and Portfolio Management, Prentice Hall, New Delhi 

 

------------------------------------------------------------------------------------------------------ 

 

 

SPECIAL GROUP-II: 

BANKING & FINANCE 

 

421:  Banking Theory and Practices in India 

422:  International Finance 

423: International Trade 

424:  Management of Financial Services  

 

 
 

 

COURSE - 421: 

BANKING THEORY AND PRACTICES IN INDIA 

 

1.  Introduction: Structure of Financial System, concept of ‘hot’ money and its 

importance. 

2.  Supply of Money: various definitions of money and their importance. Credit 

multiplier-factors governing it, its limitations: system of note issue. 
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3.  Demand for money: Quantity theory of money Keynsian theory of money modern 

version of Quantity theory of money. 

4.  Effect of money supply in IS-LM framework. 

5.  Central Banking: Debate on the role of Central Banks, Regulatory weapons of 

central banks: bank rate, open market operation, SLR, CRR, selective credit control 

modus operendi of  these policies. 

6.  RBI: Its functions before and after the reform of 1991: importance of various credit 

control tools in India during lest 10 years: monetary polices-during last five years. 

7.  Commercial Banking: Differences between commercial banking, development 

banking, investment Banking, Universal Banking. Structure of India Banking 

System; Capital base of banks: Brussel’s Agreement: A critique. Lead Banking, 

Service area approach. 

 

Reference: 

Avdhani: Investment and Securities Markets in India, Himalaya Publications, Delhi. 

Bhole, L.M.: Financial Markets and Institutions, Tata McGraw Hill, Delhi. 

Ghosh, O: Banking Policy in India, Allied Publications, Delhi. 

Giddy, I.H: Global Financial Markets, A.I.T.B.S., Delhi. 

Khan, M.Y.: Indian Financial System, Tata McGraw Hill, Delhi. 

Reserve Bank of India, Various Reports, RBI Publications, Mumbai. 

Varshney, P.N.: Indian Financial System, Sultan Chand & Sons, New Delhi. 

Averbach, Robert O: Money, Banking and Financial Markets; MacMillan, London. 

 

 

 

COURSE - 422 

INTERNATIONAL FINANCE 
 

 

1. International Financial Management: An Introduction; Developments in the international 

monetary system, gold standard, “Bretton Woods System” of exchange rate, exchange rate 

regime since mid1970s. 

 

2. International Monetary System: IMF and International Liquidity, Role of IBRD and other 

development banks;   
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3. International Capital and Money Markets: Raising Funds from International Markets; 

GDRs, ADRs, IDRs, Euro-currency markets: Euro-banking, Euro bonds, Euro loans, Repos, 

CPs, floating rate instruments, loan syndication and Euro deposits.  

 

4. Foreign Exchange Markets: Participants in foreign exchange market; Determining 

Exchange rates; Fixed and flexible exchange rate system; Exchange Rate Theories; Factors 

affecting exchange rates; Spot and Forward markets; Exchange rate quotations;  

 

5. Foreign Exchange Risk: Types of Foreign Exchange Risk; Management of Accounting and 

Economic Exposure; Transaction and Translation Risk; Internal Methods of Exchange Risk 

Management, External Methods of Exchange Risk Management: Currency Futures, Options and 

Swaps  

6. Financing Foreign Trade: Foreign trade documents, modes of payment, Pre-shipment, post-

shipment and medium-term credit, Forfaiting 

 

Suggested Readings 

 
Apte, P.G. International Financial Management. Tata McGraw Hill, New Delhi. 

Buckley Adrian: Multinational Finance, Prentice Hall, New Delhi 

Eiteman D.K. and Stonehill A.I. et al: Multinational Business Finance, Pearson Education, New 

Delhi,  

Levi, Maurice D: International Finance, McGraw, International Edition 

Rodriqufe, R.M. and E.E. Carter: International Financial Management, Prentice Hall, 

International Edition. 

Shapiro, Allen C., Multinational Financial Management, Prentice Hall India Pvt. Ltd., New 

Delhi, 

Seth A.K., International Financial Management, Galgotia Publishing Company, New Delhi,  

Pilbeam Keith: International Finance; McMillian Press, Honkong 

 
 

 

 

COURSE - 423: 

INTERNATIONAL TRADE 

 

1.   Trade and Development: Introduction; Trade and arbitrage between two countries ; 

Foreign multiplier, National Income and Balance of payment. 

2.  Theories of Trade: 
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Neo-classical theories: Community indifference curve, trade indifferent curve, offer 

curve, international equilibrium. 

Modern theories: Heckscher-Ohlin theory, Leontief paradox, Factor price 

equalization theorem. Balance of payment. 

3. Equilibrium and disequilibrium in BOP. 

Options for removing BOP disequilibria (I) Exchange rate changes, (iii) Financing 

(iii) Direct controls, (iv) Domestic adjustment. 

4.  Trade policies : Tariff & Quota: Their economic effects. Arguments for trade 

barriers. 

5. Exchange rate policy: Forex market, devaluation elasticity approach absorption 

approach, and monetary approach. 

6. Trade integration and World Trade Organisatin (WTO)  

 Welfare effects of trade integration: The Viner model; Optimal Trade Policy and the 

custom union 

 WTO: Its basic objectives, Intellectual property right, TRIPS, TRIMS. 

 

Reference: 

Soderstein B: International Economics (3
rd

 ed) (Mac Millan 1991). 

Pomfret R: Internatinal Trade: An introduction to theory and policy (Black Well, 1993). 

Chacholiades V: International Trade theory and policy, McGraw Hill, Kogakusha, 

S. Heffernan and P. Sinchair; Modern International Economics (Basil Balckwell, 1990). 

P.N. Roy, The pure theory of International Trade (Progressive pub, 1977). 

 

 

 

 

COURSE – 424 

MANAGEMENT OF FINANCIAL SERVICES 

  

1. Management of Financial Services: An Introduction; Financial Services; Types of 

Financial Services; Main characteristics of Financial Services; Fee-based and Fund-based 

Services 

 

2. Stock Market and Related Financial Services: Broking and Trading in Equity; 

Depositories; Securities Clearing Corporation 
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3. Mutual fund:  Concept, Types and Importance of Mutual Fund; Role of Asset 

Management Company, NAV and Mutual Fund Performance;  

 

4. Merchant Banking: Role of the Merchant Banks; Management of Primary Issue;  

Future of Merchant Banking in India 

 

5. Insurance: Economics of Insurance, Types: Life and non-life insurance, Asset-Liability 

Management; Role of IRDA; 

 

6. Venture Capital: Meaning and Importance; Venture Capital in India, growth and future 

 

7. Leasing and Hire-purchase: Financial and operating Lease; Evaluation of leasing 

Alternatives;  

 

8. Credit Rating: Benefits of Credit Rating, Credit Rating Agencies in India; Credit Rating 

Scales and grades  

 

9. Other Fund Based Services: Credit Cards, Factoring, Forfaiting and Bill Discounting 

  

 

Suggested Readings  
 

Gordon E Natarajan K: Emerging Scenario of Financial Services; Himalaya Pub New Delhi 

Guruswamy: Financial Service, Tata McGraw Hill, Delhi 

Khan, M.Y: Financial Service, Tata McGraw Hill, Delhi 

Siddaiah Thummuluri: Financial Service, Pearson Education, Delhi 

Tripathy N P: Financial Service, Prentice Hall India, Delhi 

Bhalla V K:  Management of Financial Services, Anmol Publishers; New Delhi 

Machiraju, H.R.: Indian Financial System, Vikas Publishing, New Delhi. 

Pandey I M: Financial Management, Vikas Publishing, New Delhi. 
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--------------------------------------------------------------------------------------------- 

 

SPECIAL GROUP-III: 

MARKETING MANAGEMENT 

 

431  Consumer Behaviour 

432   Marketing Research 

433  Advertising Management 

434  Sales Management 

 

 

 

 
COURSE - 431 

CONSUMER BEHAVIOUR  
                                              

1. Introduction to Consumer Behaviour; consumer behaviour and marketing Strategy; 

consumer involvement and decision making. 

2. Information search process; evaluative criteria and decision rules. 

3. Consumer motivation; information processing and consumer perception; consumer 

attitudes and attitude change 

4. Influence of personality and self-concept on buying behaviour; psychographics and 

lifestyle. 

5. Reference Group Influence; Diffusion of Innovation and Opinion Leadership 

6. Family Decision Making; Industrial Buying Behaviour; 

7. Models of Consumer Behaviour; Consumer Behaviour Audit 

8. Consumer Behaviour Studies in India 
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Reference: 

Schiffman, L.G. and Kanuk, L.L.Consumer Behavioour, New Delhi, Prentice Hall of India, 1994 

Mowen, John C. Consumer Behaviour, New York MacMillan, 1993 

Howard, John A, et al: Consumer Behaviour in Marketing Englewood Cliffs, New Jersey, 

Prentice Hall Inc. 1989. 

Assael, H. Consumer Behaviour and Marketing Action, Ohio, South Western, 1995. 

 

 

 

 
COURSE- 432: 

MARKETING RESEARCH  

            

 

1. Introduction to Marketing Research : nature of marketing research, MIS and DSS,  

marketing research process. 

2. Research Design : definition, classification of research design, surveys and observation, 

causal research design : experimentation. 

3. Measurement and scaling :  comparative and non-comparative scaling techniques, 

questionnaire and form design. 

4. Sampling : design and procedure, probability and non-probability sampling techniques, 

sample size determination. 

5. Data collection, preparation and analysis : nature  of field work, training and supervision 

of field workers, data preparation, cross tabulation and frequency distribution. 

6. Multivariate Data Analysis : aAnalysis of varience and covariance, application of  

regression and correlation in marketing research, discriminant & factor analysis, cluster 

analysis 

7. Report Preparation & Presentation: importance report preparation and presentation 

process report format and report writing ethics in marketing. eesearch. 

8. Marketing Research Application: product research, pricing research, promotion research, 

consumer research and other application of marketing research. 

 

 

References : 

Marketing Research : N.K. Malhotra, An applied orientation, Pearson Education Asia, 4
th

 

Edition. 

Tull & Howkins : Marketing Research : Measurement and Methods, Ph 
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Churchill, Gilbert : Basic Marketing Research, Dryden Press, Boton. 

Biri G.C. : Marketing Research, TMH, New Delhi 

Luck, D.J. : Marketing Research, PHI, New Delhi 
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COURSE- 433 
ADVERTISING MANAGEMENT 

                                  

1. Advertising’s role in the marketing process : legal ethical and social aspects of advertising; 

process of  communication –Wilbur Schramm’s model, two step flow of communication. 

2. Theory of cognitive dissonance and clues for advertising strategists; stimulation of primary 

and selective demand. 

3. Objective setting and market positioning 

4. Dagmar approach-determination of target audience 

5. Building of Advertising Programme-Message, Headlines, copy, Logo, Illustration, Appeal, 

Layout; Campaign Planning; Media Planning 

6. Budgeting. Evaluation-Rationale of Testing Opinion and Aptitude Tests, Recognition, 

Recall, Experimental Designs 

7. Advertising Organisation – Selection Compensation and Appraisal of an Agency; 

Electronic Media Buying. Advertising campaign – Advertising V/s Consumer behavior 

8. Sales promotion – Role of Creative strategies; Advertising-Retail, National, Cooperative, 

Political, International, Public Service Advertising. 

 

Suggestive Readings: 

Aaker, David A. Etc. advertising Management, 4
th

 ed. New Delhi, Prentice Hall of India, 1985 

Beleh, George E and Beleh, Michael A. Introduction to Advertising and Promotion, 3
rd

 ed. 

Chicago, Inwin. 1995 

Borden, William H. Advertising New york, John Wiley, 1981 

Hard, Norman: The Practice of Advertising, Oxford, Butterworth Heinemann, 1995 

Heppner, Otto. Advertising Procedure, Englewood Clifs, New Jersey, Prentice Hall Inc., 1986 

Ogilvy, David. Ogilvy on Advertising. London, Longman, 1983. 

Sengupta S:  Brand Positioning, Strategies for Competitive, New Delhi, Tata McGraw Hill 1990. 

 

 

COURSE – 434 

SALES MANAGEMENT  

   

1. Sales Management : an introduction, objectives of sales management, sales management 

and control, sales control and organization. 
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2. Sales management, personal selling and salesmanship : buyer-seller dyad, Theories of 

Selling, prospecting, Sales resistance, closing sales. 

3. Personal-selling objective & strategies : types of personal selling objectives, analysis of 

marketing potential, sales potential, sales forecasting methods. marketing Policies : 

product policies, distribution policies, pricing policies. market Structure & competitive 

personal selling strategies. 

4. Organising the sales effort : The effective sales executive, qualities of effective sales 

executive, compensation pattern for sales executive. 

5.   Sales Force Management : Personal management in the selling field, recruiting   

     Sales personnel, selecting sales personnel, planning sales training programme, motivating 

sales personnel. 

6.  Compensating & management expenses of sales personal : Requirement of a good sales 

compensation plan, design sales compensation plans, types of compensation plans, fringe 

benefits, managing expenses of sales personal. Sales meetings and sales contest. 

Controlling sales personnel 

7.  Controlling sales efforts: The sales budget, quotas, sales territories, sales control and cost 

analysis. 

 

References 

Johnson,E.M. et al:, Sales management: Concepts, Practices and Cases, McGraw          

Hill, NewYork              

Staton,W.J. Management of Sales Force, Irwin, Chicago 

Still, R.R,  Sales Management, Prentice Hall, Englewood Cliffs, New Jersey. 

Darymple, D.J., Sales management: Concepts and Cases, John Wiley, New York 
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------------------------------------------------------------------------------------------------------ 

 

 

SPECIAL GROUP-IV 

HUMAN RESOURCE MANAGEMENT & INDUSTRIAL RELATIONS 

Course 441: Organisational Behaviour 

Course 442: Industrial Relations 

Course 443: Labour Laws 

Course 444: Human Resource Development 

 

COURSE- 441 

ORGANISATIONAL BEHAVIOUR 

1.  Organizational Behaviour: The concept and its evolution, contributing fields. 

Individual Behaviour, biographical factors, ability, personality, learning, perception 

and individual decision making, values, attitudes, behaviour modification. 

2. Group Behaviour: Definition and classification, stages of group development, 

major elements in group behaviour, analyzing group interactions, explaining group 

behviour, analyzing group interaction, explaining group behaviour and determinants 

of group leadership, Transactional Analysis.    

3. Organisational Power and Politics: Power; definitions, bases of power; 

dependency, identification, tactics, Politics, reality, factors, defensive behaviour. 

    

4. Values, Attitudes & Job Satisfaction: Importance of values, sources of our value 

systems, sources of attitudes, attitude surveys, measuring job satisfaction. Effect of 

job satisfaction on performance  

5.  Conflict and Negotiation: conflict, definitions, different views, process, functional 

vs, dysfunctional conflict, negotiation, bargaining strategies, process, issues ,skill.      

6. Organizational Change: Situational reasons, organizational evolution and life 

cycles, model of organizational charge, resistance to change, force, field analysis, 

managerial options for implementing change, guidelines for facilitating change. 

                                                              

7. Organisational Structures: Types, new design options, organizational design and 

employee behaviour.  

8. Work Stress: Definition , Sources, consequences, management. 

9. Organisational Culture: Definition, functions, types, organizational culture and 

success, conditions for cultural change, Indian scene. 
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Reference: 

Newstrom and Davis—Organisational Behaviour  

Kolasa—Introduction to Behavioural Science for Business. 

Shukla- Understanding Organisations 

Ahuja- Organisational Behaviour 

Sharma- Organisational Theory and Behaviour 

Schein—Organizational Psychology 

Mitchell—People in Organizations 

Robbins- Organisational Behaviour 

Hersey and Blanchard – Management of Organizational Behaviour 

 

 

COURSE- 442 

INDUSTRIAL RELATIONS  
 

1.  Industrial Relations: Concepts and Parties involved in the relation. 

2. Industrial Relations Concepts and Parties: Historical Development – Changing 

pattern-employees’ attitudes-workers attitude and the role of the state, theories of 

industrial relations.           

3. Trade Unions: Principles of trade unions, objectives and functions of trade unions, 

growth of trade union movement in India, factors affecting growth of trade union, 

features and weakness of trade unions, essentials of successful trade union.            

4. Recognition of trade unions: What is recognition? States’ Provision for 

recognition, Rights of recognized unions, unfair labour Practices.  

5.  Industrial Disputes: Forms of disputes – types of disputes-causes of industrial 

disputes-machinery for settlement of industrial disputes-steps for preventing of 

industrial disputes.        

6. Collective Bargaining: Its Concepts; Forms of Collective bargaining; Process of 

negotiation-causes for success in India-levels at which collective bargaining 

agreements have been concluded in India-pre-requisites of successful Collective 

bargaining.      

7. Workers’ Participation in Management: Meaning and Objectives-levels of 

participation-forms of participation in India-Causes of failure.  
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8. Human Resource Management and Industrial Relations: Indian Concepts, HRM 

Practices in India, HRM and Industrial Relations, Trade Union Response, 

Contradictions.   

                    

Reference: 

Agarwal S.L: Labour Relation Law  in India 

Agnihotri V: Industrial Relations in India 

Dunlop J.T.: Industrial Relation System. 

Giri, V.V: Labour Problems in Indian Industry 

Monappa A: Industrial Relation 

Myers, C. A: Industrial Relations in India 

Sharma A.M.: Industrial Relation 

Rao, R.V: Labour Management Relations: New Perspectives and Prospects. 

Report: Report of the National Commission of  Labour 199 

Report of the Labour Investigation Committee, Main Report, 1946 

Datta S.K: Guide to disciplinary Action . 

Agarwal R.D. (ED) Dynamics of Labour Relations 

Cntterbuch - Industrial Conflict and Democracy 

Dale Yoder- Personnel Management and Industrial Relations. 

 

 

COURSE- 443 

LABOUR LAWS 
 

1.  Industrial Disputes Act, 1947           

2. Trade Unions Act, 1926          

3. Payment of Wages Act, 1936          

4. Minimum Wages Act, 1948.          

5. Apprentices Act, 1961     

6.  Factories Act, 1948           

7. Payment of Bonus Act, 1965.         
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8. Payment of Gratuity Act, 1972.  

9. Workmens’ Compensation Act, 1923.     

10. Plantation Labour act, 1951. and WB. Plantation Labour Rules.  

 

Reference: 

P.L. Malik- Industrial Law 

K.D. Srivastava: Law Relating to Trade Unions and Unfair Labour Practices. 

Taxman’s Labour Laws 

S.B. Rao- Concepts of Bonus 

H.L. Saria- The Law of Payment of Wages Act, Minimum Wages Act. 

D.D. Seth – Industrial Disputes Act, 1947. 

COURSE- 444 

HUMAN RESOURCE DEVELOPMENT  
 

1.  Human Resource Development: Definition, Importance, Sub-systems. 

2. HRD Process: Identification of needs (Task analysis, Organization analysis and 

Person analysis), Designing and Implementing HRD programme, and Evaluation of 

the HRD programme. 

3. Other HRD sub-systems: Performance appraisal, Potential appraisal, Career 

Planning and Management, Performance Counselling and Feedback. 

4. Learning process and theories: 

5. HRD Culture and Climate and HRD styles: Definition, OCTAPACE Culture and 

Managerial Styles. 

6.  HRD for Workers. 

7. HRD approach to industrial relations. 

8. Organizing for HRD. 

9. Comparative HRD experiences: HRD in Government, HRD in Private sector, 

HRD in service industry, HRD in other sectors, International experiences. 

10. Emerging trends and perspectives in HRD; Human Resource Accounting, Learning 

Organization. 

 

Reference: 

Rao, T.V: HRD Audit 
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Virmani and Rao, Economic Destructing Technology Transfer and Human Resource 

Development    

David Russel G. Planning Human Resource Development 

McGrow, William and Tnayer- Training in Business and Industry 

Mehata, M.M.- Human Resource Development in India 

Pattern T.H.- Manpower Planning and the Development of Human Resources 

Pareek and Rao: Designing and Planning Human Resource System. 
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Chapter 1

SEMESTER 1

1.1 C. P.- 1. Linear Algebra:
Marks 20(Internal Assessment (I.A.))+55(Semester
Examination (S.E.)) [Credit 6]

1.1.1 Review of Vector Spaces

Vector spaces over a field. Subspaces. Sum and direct sum of subspaces.
Linear span. Linear dependence and independence. Basis. Finite dimensional
spaces. Existence theorem for bases in the finite dimensional case. Invariance
of the number of vectors in a basis. Dimension. Existence of complementary
subspace of any subspace of a finite dimensional vector space. Dimensions of
sums of subspaces. Quotient space and its dimension.

1.1.2 Matrices and Linear Transformations

Matrices and linear transformations, change of basis and similarity. Algebra of
linear transformations. The rank-nullity theorem. Change of basis. Isomorphism
Theorems. Dual space. Bi-dual space and natural isomorphism. Adjoint of linear
transformations. Eigen values and eigenvectors of linear transformations. Char-
acteristic and minimal polynomials of linear transformations, Cayley-Hamilton
Theorem. Annihilators. Diagonalization of operators. Invariant subspaces and
decomposition of operators. Canonical forms.

1.1.3 Inner Product Spaces

Inner product spaces. Cauchy-Schwartz inequality. Orthogonal vectors and
orthogonal complements. Orthonormal sets and bases. Bessel’s inequality. Gram-
Schmidt orthogonalization method. Hermitian, Self-Adjoint, Unitary, and Or-
thogonal transformation for complex and real spaces. Bilinear and Quadratic
forms, real quadratic forms.

2



1.1.4 Books for Reference in Linear Algebra

1. Friedberg, S. H., Insel, A. J. and Spence, L. J., Linear Algebra, Prentice
Hall of India, Fourth Edition.

2. Kumaresan, S., Linear Algebra, A Geometric Approach, Prentice Hall of
India, Fourth Printing.

3. Artin, M., Algebra, Prentice Hall of India.

4. Halmos, P. R., Finite Dimensional Vector Spaces, Springer.

5. Roman, S., Advanced Linear Algebra, Springer.

6. Curtis, C. W., Linear Algebra : An Introductory Approach, Springer (SIE).

7. Hoffman, K. and Kunze, R., Linear Algebra, Prentice Hall of India.

1.2 C. P.- 2. Abstract Algebra:
Marks 20(I.A.)+55(S.E.) [Credit 6]

1.2.1 Groups

Review of basic concepts of Group Theory: Lagrange’s Theorem, Cyclic Groups,
Permutation Groups and Groups of Symmetry: Sn, An, Dn, Conjugacy Classes,
Index of a Subgroup, Divisible Abelian Groups. Homomorphism of Groups,
Normal Subgroups, Quotient Groups, Isomorphism Theorems, Cayley’s Theo-
rem. Generalized Cayley’s Theorem, Direct Product and Semi-Direct Product of
Groups, Fundamental Theorem (Structure Theorem) of Finite Abelian Groups,
Cauchy’s Theorem, Group Action, Sylow Theorems and their applications. Solv-
able Groups.

1.2.2 Ring and Fields

Ring, Integral Domain, Division Ring, Field. Ring Homomorphisms, Isomor-
phism Theorems. Ideals and Quotient Ring, Prime and Maximal Ideals, Quotient
Field of an Integral Domain, Polynomial and Power Series Rings. Divisibility
Theory: Euclidean Domain, Principal Ideal Domain, Unique Factorization Do-
main, Gauss’s Theorem, Eisenstein’s criterion.

1.2.3 Books for Reference in Abstract Algebra

1. Dummit, D.S., Foote, R .M., Abstract Algebra, Second Edition, John Wiley
and Sons, Inc.

2. Gallian, J., Contemporary Abstract Algebra, Narosa.

3. Roman, S., Fundamentals of Group Theory: An Advanced Approach, Birkhauser.

4. Malik, D. S., Mordesen, J. M., Sen, M. K., Fundamentals of Abstract Alge-
bra, The McGraw-Hill Companies,Inc.
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5. Rotman, J., The Theory of Groups: An Introduction, Allyn and Bacon,
Inc., Boston.

6. Rotman, J., A First Course In Abstract Algebra, Prentice Hall.

7. Pinter, Charles. C., A Book of Abstract Algebra, McGraw Hill.

8. Herstein, I. N., Topics in Abstract Algebra, Wiley Eastern Limited.

9. Fraleigh, J. B., A First Course in Abstract Algebra, Narosa.

10. Jacobson, N., Basic Algebra, I and II, Hindusthan Publishing Corporation,
India.

11. Hungerford, T. W., Algebra, Springer.

12. Artin, M., Algebra, Prentice Hall of India.

13. Goldhaber, J. K., Ehrlich, G., Algebra, The Macmillan Company, Collier-
Macmillan Limited, London.

14. Gopalakrishnan, N. S., University Algebra, New Age International.

1.3 C. P.- 3. Real Analysis:
Marks 20(I.A.)+55(S.E.) [Credit 6]

1.3.1 Riemann-Stieltjes integral

Existence and basic properties, Conditions of integrability, Algebra of R-S
integrable functions, Integration by parts, Reduction to a Riemann integral, In-
tegration of a continuous function with respect to a step function.

1.3.2 The Lebesgue measure

Definition of the Lebesgue outer measure on the power set of R, countable
subadditivity, Carathodorys definition of the Lebesgue measure and basic prop-
erties. Measurability of an interval (finite or infinite), Countable additivity, Char-
acterizations of measurable sets by open sets, Gδ sets, closed sets and Fσ sets.
Measurability of Borel sets, Existence of non-measurable sets.

1.3.3 Measurable functions

Definition on a measurable set in R and basic properties, Simple functions, Se-
quences of measurable functions, Measurable functions as the limits of sequences
of simple functions, Lusins theorem on restricted continuity of measurable func-
tions, Egoroffs theorem.
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1.3.4 The Lebesgue integral

Integrals of non-negative simple functions, The integral of non-negative mea-
surable functions on arbitrary measurable sets in R using integrals of non-negative
simple functions, Monotone convergence theorem and Fatous lemma, The integral
of Measurable functions and basic properties, Absolute character of the integral,
Dominated convergence theorem, Inclusion of the Riemann integral.

1.3.5 Differentiation and Integration

Dini Derivatives, Functions of Bounded Variation, Definition and basic prop-
erties, Differentiation of an Integral, Absolutely Continuous Functions, Definition
and basic properties, Integral of the Derivative.

1.3.6 Books for Reference in Real Analysis

1. Walter Rudin, Principles of Mathematical analysis, Tata McGraw Hill.

2. Walter Rudin, Real and Complex Analysis, Tata McGraw-Hill Publishing
Co. Ltd.

3. T. M. Apostol, Mathematical Analysis, Narosa Publishing House, New
Delhi.

4. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar, Inc. New York.

5. A. J. White, Real Analysis: an introduction, Addison-Wesley Publishing
Co., Inc.

6. E. Hewitt and K. Stromberg. Real and Abstract Analysis, Berlin, Springer.

7. P. K. Jain and V. P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited, New Delhi.

8. G. de Barra, Measure Theory and Integration, New Age International (P)
Limited, New Delhi.

9. H. L. Royden, Real analysis, Macmillan Pub. Co. Inc. 4th edn. N.Y.

10. . J. H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc.
N.Y.

11. P. R. Halmos, Measure Theory, Van Nostrand, Princeton.

12. R. G. Bartle, The Elements of Integration, John Wiley and Sons, Inc. N.Y.

13. Serge Lang, Analysis I and II, Addison-Wesley Publishing Co., Inc.

14. Inder K. Rana, An Introduction to Measure and Integration, Narosa Pub-
lishing House, Delhi.

15. B. K. Lahiri and K. C. Ray: Real Analysis, World Press.

16. I. P. Natanson: Theory of Integrals of a Real Variable (Vol. I and II).
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1.4 C. P.- 4. Ordinary Differential Equations and Special
Functions:
Marks 20(I.A.)+55(S.E.) [Credit 6]

1.4.1 Ordinary Differential Equations

1. Existence and Uniqueness:
First order ODE, Initial value problems, Existence theorem, Uniqueness, ba-
sic theorems. Ascoli Arzela theorem (statement only), Theorem on conver-
gence of solution of initial value problems, Picard Lindelof theorem (state-
ment only), Peano’s existence theorem (statement only) and corollaries.

2. Higher Order Linear ODE:
Higher order linear ODE, fundamental solutions, Wronskian, variation of
parameters.

3. Boundary Value Problems for Second Order Equations:
Ordinary Differential Equations of the Sturm-Liouville type and their prop-
erties, Application to Boundary Value Problems, Eigenvalues and Eigen-
functions, Orthogonality theorem, Expansion theorem. Green’s function for
Ordinary Differential Equations, Application to Boundary Value Problems.

1.4.2 Special Functions

1. Singularities:
Fundamental System of Integrals, Singularity of a Linear Differential Equa-
tion. Solution in the neighbourhood of a singularity, Regular Integral, Equa-
tion of Fuchsian type, Series solution by Frobenius method.

2. Hypergeometric Equation:
Hypergeometric Functions, Series Solution near zero, one, and infinity. In-
tegral Formula, Differentiation of Hypergeometric Function.

3. Legendre Equation:
Legendre Functions, Generating Function, Legendre Functions of First and
Second kind, Laplace Integral, Orthogonal Properties of Legendre Polyno-
mials, Rodrigue’s Formula.

4. Bessel Equation:
Bessel’s Functions, Series Solution, Generating Function, Integral Repre-
sentation of Bessel’s Functions, Hankel Functions, Recurrence Relations,
Asymptotic Expansion of Bessel Functions.

1.4.3 Books for Reference in Ordinary Differential Equations and
Special Functions

1. Simmons, G. F., Differential Equations, Tata McGraw Hill.
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2. Agarwal, Ravi P. and O’ Regan D., An Introduction to Ordinary Differential
Equations, Springer.

3. Codington, E. A and Levinson, N., Theory of Ordinary Differential Equa-
tion, McGraw Hill.

4. Ince, E. L., Ordinary Differential Equation, Dover.

5. Estham, M. S. P., Theory of Ordinary Differential Equations, Van Nostrand
Reinhold Compa.NY.

6. Piaggio, H. T. H., An Elementary Treatise On Differential Equations And
Their Applications, G. Bell And Sons, Ltd.

7. Hartman, P., Ordinary Differential Equations, SIAM.

8. Zill, D. G., Cullen, M. R., Differential Equations with Boundary Value Prob-
lems, Brooks/Cole.

1.5 IDC.- 1. Mathematical Logic, Integral Methods, Dif-
ferential Equations and Vector Algebra:
Marks 25(I.A.)+75(S.E.) [Credit 8] [For the students
of the other departments]

1.5.1 Mathematical Logic [Marks 25]

1. Simple and compound statements/propositions.

2. Logical connectives: negation, conjunction, disjunction, implication, equiv-
alence.

3. Truth tables, tautology, logical equivalence, contradiction.

4. The algebra of propositions.

1.5.2 Integral Methods [Marks 25]

Simple problems on definite integral as the limit of sum. Working knowledge of
Beta and Gamma functions (convergence to be assumed) and their interrelation
(without proof). Use of the result:

Γ(m)Γ(1−m) =
π

sinmπ
, where 0 < m < 1.

Computation of the following integrals using Beta and Gamma functions (when
they exist): ∫ π

2

0

sinn x dx,

∫ π
2

0

cosn x dx,

∫ π
2

0

tann x dx etc.

Working knowledge of double and triple integrals.
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1.5.3 Differential Equations [Marks 25]

1. Basics of ordinary differential equations: Significance of ordinary dif-
ferential equation. Geometrical and physical considerations. Formation of
differential equation by elimination of arbitrary constants. Meaning of the
solution of ordinary differential equation. Concepts of linear and non-linear
differential equations.

2. Equations of first order and first degree: Existence theorem (statement
only). Exact equation. Condition for exactness, Integrating factor. Rules of
finding integrating factors (statements of relevant results only). Equations
reducible to first order linear equations.

3. Equations of first order but not of first degree: Clairaut’s equation.
Singular solution.

4. Applications: Geometric applications, Orthogonal trajectories.

5. Higher order linear equations with constant coefficients: Comple-
mentary function. Particular Integral. Method of undetermined coefficients.
Symbolic operator D. Method of variation of parameters. Euler’s homoge-
neous equation and reduction to an equation of constant coefficients.

1.5.4 Vector Algebra [Marks 25]

1. Conditions for collinearity of three points and coplanarity of four points.
Rectangular components of a Vector in two and three dimensions. Scalar
and Vector products and triple products. Product of four vectors. Direct
applications of Vector Algebra in

(i) Geometrical and Trigonometrical Problems,

(ii) Problems of Mechanics (Work done by a force, Moment of a force about
a point).

2. Vector equations of straight lines and planes. Volume of a tetrahedron.
Shortest distance between two skew lines.

1.5.5 Books for Reference in Mathematical Logic, Integral Methods,
Differential Equations and Vector Algebra

Mathematical Logic

1. Introduction to Graph Theory: Douglas B. West (Prentice Hall of India)

2. Discrete Mathematics ( with Graph Theory ): E. G. Goodaire and M. M.
Permenter (Prentice Hall of India)

3. Discrete Mathematics: J. K. Sharma (Macmillan)

4. Selected Topics on Discrete Mathematics: S. Kar (U. N. Dhur and Sons)
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Integral Methods

1. Application of Calculus: Sunil Kr. Maity and Sitansu Bandyopadhyay (Aca-
demic Publishers)

2. Application of Calculus: Debasish Sengupta (Books and Allied)

3. Calculus and its Applications: Goldstein, Lay, Schneider, Asmar (Pearson
Education)

4. Integral Calculus: Shanti Narayan (S. Chand and Co.)

5. Integral Calculus - Differential Equationns: B. C. Das and B. N. Mukherjee
(U. N. Dhur and Sons)

6. An Introduction to Analysis- Integral Calculus: R. K. Ghosh and K. C.
Maity (New Central Book Agency)

7. Integral Calculus and Differential Equations: Dipak Chatterjee (Tata Mc-
Graw Hill)

Differential Equations

1. Integral Calculus and Differential Equations: Dipak Chatterjee (Tata Mc-
Graw Hill)

2. Differential Equations: Chakravorty, J. G. and Ghosh, P. R. (U. N. Dhur
and Sons)

3. An Introduction to Differential Equations: R. K. Ghosh and K. C. Maity
(New Central Book Agency)

4. Differential Equation and Laplace Transform: Das, A. N. (New Central
Book Agency)

5. Differential Equations: G. F. Simmons (Tata McGraw Hill)

Vector Algebra

1. Analytical Geometry and Vector Algebra: N. Datta and R. N. Jana (Shree-
dhar Prakashani)

2. Analytical Geometry of two and three Dimensions and Vector Analysis: R.
M. Khan (New Central Book Agency)

3. Vector Analysis: Chakravorty, J. G. and Ghosh, P. R. (U. N. Dhur and
Sons)

4. Vector Analysis. Introduction to Tensor Analysis: Das, A. N. (U. N. Dhur
and Sons)

5. Vector Analysis and An Introduction to Tensor Analysis: M. R. Spiegel
(McGraw Hill)

6. Vector Analysis: R. K. Ghosh and K. C. Maity (New Central Book Agency)
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Chapter 2

SEMESTER 2

2.1 C. P.- 5. Calculus of Several Variables:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Rn as a normed linear space, and L(Rn,Rm) as a normed linear space. Limits
and continuity of functions from Rn to Rm. The derivative at a point of a
function from Rn to Rm as a linear transformation. The tangent space and linear
approximation. The chain rule.

Partial derivatives, higher order partial derivatives and their continuity. Suf-
ficient conditions for differentiability. Comparison between the differentiability
of a function from R2 to R2 and from C to C.

Examples of discontinuous and non-differentiable functions whose partial deriva-
tives exist.
C1 maps. Euler’s theorem. Sufficient condition for equality of mixed partial

derivatives. Proofs of the Inverse Function Theorem, the Implicit Function Theo-
rem, and the Rank Theorem. Jacobians. The Hessian and the real quadratic form
associated with it. Extrema of real-valued functions of several variables. Proof
of the necessity of the Lagrange multiplier condition for constrained extrema.

Riemann Integral of real-valued functions on Euclidean spaces, measure zero
sets, Fubini’s Theorem. Partition of unity, change of variables. Stokes’s Theorem
and Divergence Theorem for integrals.

2.1.1 Books for Reference in Calculus of Several Variables

1. Spivak, M., Calculus on Manifolds: A Modern Approach To Classical The-
orems of Advanced Calculus, Addison-Wesley.

2. Munkres, J. R., Analysis on Manifolds, Addison-Wesley.

3. Apostol, T. M., Mathematical Analysis, Narosa Publishing House.

4. Apostol, T. M., Calculus Vol I and II, John Wiley and sons.

5. Fleming, W., Functions of Several Variables, 2nd Edition, Springer-Verlag.

6. Kaplan, W., Advanced Calculus, Pearson.
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7. Ghorpade, S. R. and Limaye, B. V., A Course in Multivariable Calculus and
Analysis, Springer.

2.2 C. P.- 6. Topology:
Marks 20(I.A.)+55(S.E.) [Credit 6]

2.2.1 Topological Spaces and Continuous Functions

Topology on a set, Examples of Topologies (Topological Spaces): Discrete
Topology, Indiscrete Topology, Finite Complement Topology, Countable Com-
plement Topology, Topologies on the Real Line: Rl, RK , R with usual Topology,
etc., Finer and Coarser Topologies, Basis and Sub basis for a topology. Product
topology on X × Y , Subspace Topology.

Interior Points, Limit Points, Derived Set, Boundary of a set, Closed Sets,
Closure and Interior of a set, Kuratowski closure operator and the generated
topology.

Continuous Functions, Rules for Constructing Continuous Functions: Inclu-
sion Map, Composition, by restricting the domain, by restricting/expanding the
range, Pasting Lemma, Open maps, Closed maps and Homeomorphisms, Em-
bedding of a Topological Space into another Topological Space.

(Infinite) Product Topology , Sub basis for product Topology defined by Pro-
jection Maps, Box Topology, Metric Topology.

2.2.2 Connectedness and Compactness

Connected and Path Connected Spaces: Definitions, Examples and its simple
properties, Connected subsets of the real line, Introduction to Components and
Path Components, Local Connectedness.

Compact Spaces, Compact subsets of the real line, Heine-Borel Theorem.

2.2.3 Books for Reference in Topology

1. Munkres, J. R., Topology, A First Course, Prentice Hall of India Pvt. Ltd.,
New Delhi.

2 . Simmons, G. F., Introduction to Topology and Modern Analysis, McGraw-
Hill.

3. Kumaresan, S., Topology of Metric Spaces, Narosa Publishing House.

4. Kelley, J. L., General Topology, Van Nostrand Reinhold Co., New York.

5. Young, J. G., Topology, Addison-Wesley Reading.

6. Willard, S., General Topology, Dover.

7. Dugundji, J., Topology, Allyn and Bacon.
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8. Sierpinski, W., Introduction to General Topology, The University of Toronto
Press, Canada.

9. Kuratowski, K., General Topology, Vol. I, Academic Press, New York and
London.

2.3 C. P.- 7. Complex Analysis:
Marks 20(I.A.)+55(S.E.) [Credit 6]

2.3.1 Complex Differentiation

Derivative of a complex function, Cauchy-Riemann equations, Necessary and
sufficient criterion for complex differentiability, Analytic functions, Entire func-
tions, Harmonic functions and Harmonic conjugates.

2.3.2 Complex Functions and Conformality

Polynomial functions, Rational functions, Power series, Exponential, Logarith-
mic, Trigonometric and Hyperbolic functions, Branch of a logarithm, Conformal
maps, Mobius Transformations.

2.3.3 Complex Integration

The complex integral (over piecewise C1 curves), Cauchys fundamental theo-
rem (statement only) and its consequences. Cauchys integral formula. Derivative
of an analytic function, Moreras theorem, Cauchys inequality, Liouvilles theo-
rem, Fundamental theorem of classical algebra. Uniformly convergent series of
analytic functions. Weierstrass Convergence Theorem. Power series. Taylors
theorem. Laurents theorem.

2.3.4 Singularities

Definitions and Classification of singularities of complex functions, Isolated
singularities, Poles etc. Zeros of an analytic function. Limit points of zeros and
poles. Identity Theorem. Riemanns theorem. Weierstrass-Casorati theorem.
Theory of residues and its applications to contour integrals. Behaviour of a func-
tion at the point at infinity. Argument principle. Maximum modulus theorem
and its applications. Rouches theorem and its applications. Schwarz lemma.
Idea of winding number.

2.3.5 Books for Reference in Complex Analysis

1. Conway, J. B., Functions of One Complex Variable, Second Edition, Narosa
Publishing House.

2. Marsden, J. E. and Hoffman, M. J., Basic Complex Analysis, Third Edition,
W. H. Freeman and Company, New York.
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3. Sarason, D., Complex Function Theory, Hindustan Book Agency, Delhi.

4. Ahlfors, L. V., Complex Analysis, McGraw-Hill.

5. Rudin, W., Real and Complex Analysis, McGraw- Hill Book Co.

6. Hille, E., Analytic Function Theory (2 vols.), Gonn and Co.

7. Ponnusamy, S., Foundations of Complex Analysis, Narosa.

8. A. I. Markushevich: Theory of Functions of a Complex Variable( Vol. I, II
and III).

9. R. V. Churchill and J. W. Brown: Complex Variables and Applications.

10. E. C. Titchmarsh: The Theory of Functions.

11. E. T. Copson: An Introduction to the Theory of Functions of a Complex
Variable.

12. H. S. Kasana: Complex Variables Theory and Applications.

13. J. M. Howie: Complex Analysis.

14. S. Narayan and P. K. Mittal: Theory of Functions of a Complex Variable.

2.4 C. P.- 8. Partial Differential Equations:
Marks 20(I.A.)+55(S.E.) [Credit 6]

2.4.1 First Order P.D.E.

Formation and solution of PDE, Integral surfaces, Cauchy Problem order equa-
tion, Orthogonal surfaces, First order non-linear PDE, Characteristics, Compat-
ible system, Charpit’s method. Classification and canonical forms of PDE.

2.4.2 Second Order Linear P.D.E.

Classification, reduction to normal form, Solution of equations with constant
coefficients by (i) factorization of operators (ii) separation of variables.

2.4.3 Elliptic Differential Equations

Derivation of Laplace and Poisson equation, Boundary Value Problem, Sepa-
ration of Variables, Dirichlets’s Problem and Neumann Problem for a rectangle,
Interior and Exterior Dirichlets’s problems for a circle, Interior Neumann problem
for a circle, Solution of Laplace equation in Cylindrical and spherical coordinates,
Examples.
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2.4.4 Parabolic Differential Equations

Formation and solution of Diffusion equation, Dirac Delta function, Separation
of variables method, Solution of Diffusion Equation in Cylindrical and spherical
coordinates, Examples.

2.4.5 Hyperbolic Differential Equations

Formation and solution of one-dimensional wave equation, canonical reduc-
tion, Initial Value Problem, D’Alembert’s solution, Vibrating string, Forced Vi-
bration, Initial Value Problem and Boundary Value Problem for two- dimensional
wave equation, Periodic solution of one-dimensional wave equation in cylindrical
and spherical coordinate systems, vibration of circular membrane, Uniqueness of
the solution for the wave equation, Duhamel’s Principle, Examples.

2.4.6 Green’s Function

Green’s function for Laplace Equation, methods of Images, Eigen function
Method, Green’s function for the wave and Diffusion equations. Laplace Trans-
form method: Solution of Diffusion and Wave equation by Laplace Transform.

2.4.7 Books for Reference in Partial Differential Equations

1. Sneddon, I. N., Elements of Partial Differential Equations, McGraw Hill.

2. Williams, W. E., Partial Differential Equations.

3. Miller, F. H., Partial Differential Equations.

4. Petrovsky, I. G., Lectures on Partial Differential Equations.

5. Courant and Hilbert, Methods of Mathematical Physics, Vol-II.

6. Rao, K. S., Introduction to Partial Differential Equations, Prentice Hall.

2.5 IDC.- 2. Discrete Mathematics, Boolean Algebra,
Graph Theory and Vector Analysis:
Marks 25(I.A.)+75(S.E.) [Credit 8] [For the students
of the other departments]

2.5.1 Discrete Mathematics [Marks 25]

1. Principle of inclusion and exclusion. Pigeon-hole principle. Finite combi-
natorics. Generating functions. Partitions. Recurrence relations. Linear
difference equations with constant coefficients.

2. Partial and linear orderings. Chains and antichains. Lattices. Distributive
lattices. Complementation.
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2.5.2 Boolean Algebra [Marks 25]

Huntington postulates for Boolean Algebra. Algebra of sets and Switching
Algebra as examples of Boolean Algebra. Duality. Boolean functions. Normal
forms. Karnaugh maps. Design of simple switching circuits.

2.5.3 Graph Theory [Marks 25]

1. Graphs: Undirected graphs. Directed graphs. Basic properties. Walk,
Path, Cycle, Trail. Connected graphs. Components of a graph. Complete
graph. Complement of a graph. Bipartite graphs. Necessary and sufficient
condition for a Bipartite graph.

2. Euler graphs: Necessary and sufficient condition for a graph to be Euler
graph. Konigsberg Bridge Problem.

3. Planar graphs: Face-size equation, Euler’s formula for a planar graph. To
show: the graphs K5 and K3,3 are non-planar.

4. Tree: Basic properties. Spanning tree. Minimal Spanning tree. Kruskal’s
algorithm. Prim’s Algorithm. Rooted tree. Binary tree.

2.5.4 Vector Analysis [Marks 25]

1. Vector differentiation with respect to a scalar variable: Vector functions of
one scalar variable. Derivative of a vector. Second derivative of a vector.
Derivatives of sums and products. Velocity and Acceleration as derivatives.

2. Elements of Differential Geometry: Curves in space. Tangent to a curve at
a point, Normal plane, Serret-Frenet formulae, Principal Normal and Binor-
mal, Osculating plane, Rectifying plane, Darboux vector, Twisted cubic.

3. Differential Operators: Concept of scalar and vector fields. Directional
derivative. Gradient, Divergence, Curl and Laplacian.

4. Vector Integration: Line integrals as integrals of vectors, circulation, irro-
tational vector, work done by a vector. Conservative force, potential ori-
entation. Statements (only) and verification of Green’s theorem, Stoke’s
theorem and Divergence theorem.

2.5.5 Books for Reference in Discrete Mathematics, Boolean Algebra,
Graph Theory and Vector Analysis

Discrete Mathematics, Graph Theory and Boolean Algebra

1. Introduction to Graph Theory: Douglas B. West (Prentice Hall of India)

2. Discrete Mathematics ( with Graph Theory ): E. G. Goodaire and M. M.
Permenter (Prentice Hall of India)

3. Discrete Mathematics: J. K. Sharma (Macmillan)
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4. Selected Topics on Discrete Mathematics: S. Kar (U. N. Dhur and Sons)

5. Higher Algebra- Abstract and Linear: S. K. Mapa (Sarat Book House)

Vector Analysis

1. Analytical Geometry and Vector Algebra: N. Datta and R. N. Jana (Shree-
dhar Prakashani)

2. Analytical Geometry of two and three Dimensions and Vector Analysis: R.
M. Khan (New Central Book Agency)

3. Vector Analysis: Chakravorty, J. G. and Ghosh, P. R. (U. N. Dhur and
Sons)

4. Vector Analysis. Introduction to Tensor Analysis: Das, A. N. (U. N. Dhur
and Sons)

5. Vector Analysis and An Introduction to Tensor Analysis: M. R. Spiegel
(McGraw Hill)

6. Vector Analysis: R. K. Ghosh and K. C. Maity (New Central Book Agency)
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Chapter 3

SEMESTER 3

3.1 In Semester-3, the Department will offer a set of Op-
tional papers (O.P.) from O.P.- 1 to O.P.- 4 among
which the students have to choose two optional pa-
pers.

The Optional Papers be offered to the students on the basis of avail-
ability of Teachers and within the Framed Syllabi of the Optional Pa-
pers.

3.2 O. P.- 1. Functional Analysis:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.2.1 Banach Spaces

Normed Linear Spaces and its properties, Banach Spaces, Equivalent Norms,
Finite dimensional normed linear spaces and local compactness, Riesz Lemma.
Bounded Linear Transformations. Uniform Boundedness Theorem, Open Map-
ping Theorem, Closed Graph Theorem, Linear Functionals, Necessary and suffi-
cient conditions for Bounded (Continuous) and Unbounded (Discontinuous) Lin-
ear functionals in terms of their kernel. Hyperplane, Necessary and sufficient
conditions for a subspace to be hyperplane. Applications of Hahn-Banach The-
orem, Dual Space, Examples of Reflexive Banach Spaces. Lp -Spaces and their
properties.

3.2.2 Hilbert Spaces

Real Inner Product Spaces and its Complexification, Cauchy-Schwarz Inequal-
ity, Parallelogram law, Pythagorean Theorem, Bessel’s Inequality, Gram-Schmidt
Orthogonalization Process, Hilbert Spaces, Orthonormal Sets, Complete Or-
thonormal Sets and Parseval’s Identity, Orthogonal Complement and Projec-
tions. Riesz Representation Theorem for Hilbert Spaces, Adjoint of an Operator
on a Hilbert Space with examples, Reflexivity of Hilbert Spaces, Definitions and
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examples of Self-adjoint Operators, Positive Operators, Projection Operators,
Normal Operators and Unitary Operators. Introduction to Spectral Properties
of Bounded Linear Operators.

3.2.3 Books for Reference in Functional Analysis

1. Limaye, B. V., Functional Analysis, Wiley Eastern Ltd.

2. Kreyszig, E., Introductory Functional Analysis and its Applications, John
Wiley and Sons, New York.

3. Brown, A. and Pearcy, C., Introduction to Operator Theory I: Elements of
Functional Analysis, Springer-Verlag, New York.

4. Suhubi, E. S., Functional Analysis, Springer, New Delhi.

5. Aliprantis, C. D., Burkinshaw, O., Principles of Real Analysis, 3rd Edition,
Harcourt Asia Pte Ltd.

6. Ponnusamy, S., Foundations of Functional Analysis, Narosa.

7. Goffman, C., Pedrick, G., First Course in Functional Analysis, Prentice Hall
of India, New Delhi.

8. Bachman, G., Narici, L., Functional Analysis, Academic Press.

9. Taylor, A. E., Introduction to Functional Analysis, John Wiley and Sons,
New York.

10. Simmons, G. F., Introduction to Topology and Modern Analysis, McGraw-
Hill.

11. Conway, J. B., A Course in Functional Analysis, Springer Verlag, New York.

12. Rudin, W., Functional Analysis, Tata McGraw Hill.

3.3 O. P.- 2. Measure and Integration Theory:
Marks 20(I.A.)+55(S.E.)[Credit 6]

Measure on a σ-algebra of sets.
Construction of measure by means of outer measure, regular outer measure and
metric outer measure.
Integration on a measure space.
Signed measure space. Decomposition of signed measures. Integration on a
signed measure space.
Absolute continuity of a signed measure relative to a positive measure.
Radon- Nikodyn Theorem.
Product measure: Fubinis Theorem and Tonellis Theorem.
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3.3.1 Books for Reference in Measure and Integration Theory

1. S. K. Berberian, Measure and integration. Chelsea Publishing Company, N.
Y.

2. P. R. Halmos, Measure Theory, Van Nostrand. Princeton.

3. H. L. Royden, Real analysis, Macmillan Publishing Co., Inc. 4th Edition.

4. P. K. Jain and V. P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Ltd., New Delhi.

5. Inder K. Rana, An Introduction to Measure and Integration, Narosa Pub-
lishing House, Delhi.

6. J. H. Williamson, Lebesgue Integration, Holt Rinehart and Winston Inc.,
New York.

7. R. G. Bartle, The Elements of Integration, John Wiley and Sons, Inc., New
York.

8. T. G. Hawkins, Lebesgue’s Theory of Integration: Its Origins and Develop-
ment, Chelsea, New York.

9. K. R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Co. India Ltd., Delhi.

10. Serge Lang, Aanlysis I and II, Addison-Wesley Publishing Co. Inc.

3.4 O. P.- 3. Graph Theory:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.4.1 Fundamental Concepts

Basic Definitions. Graphs, Vertex degrees, Walks, Paths, Trails, Cycles, Cir-
cuits, Subgraphs, Induced subgraph, Cliques, Components, Adjacency Matrices,
Incidence Matrices, Isomorphisms.

3.4.2 Graphs with special properties

Complete Graphs. Bipartite Graphs. Connected Graphs, k-connected Graphs,
Edge-connectivity, Cut-vertices, Cut-edges. Eulerian Trails, Eulerian Circuits,
Eulerian Graphs: characterization, Hamiltonian (Spanning) Cycles, Hamiltonian
Graphs: Necessary condition, Sufficient conditions (Dirac, Ore, Chvatal, Chvatal-
Erdos), Hamiltonian Closure, Travelling Salesman Problem.
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3.4.3 Trees

Basic properties, distance, diameter. Rooted trees, Binary trees, Binary
Search Trees. Cayleys Formula for counting number of trees. Spanning trees
of a connected graph, Depth first search (DFS) and Breadth first search (BFS)
Algorithms, Minimal spanning tree, Shortest path problem, Kruskals Algorithm,
Prims Algorithm, Dijkstras Algorithm. Chinese Postman Problem.

3.4.4 Coloring of Graphs

Vertex coloring: proper coloring, k-colorable graphs, chromatic number, upper
bounds, Cartesian product of graphs, Structure of k-chromatic graphs, Mycielskis
Construction, Color-critical graphs, Chromatic Polynomial, Clique number, Inde-
pendent (Stable) set of vertices, Independence number, Clique covering, Clique
covering number. Perfect graphs: Chordal graphs, Interval graphs, Transitive
Orientation, Comparability graphs. Edge-coloring, Edge-chromatic number, Line
Graphs.

3.4.5 Books for Reference in Graph Theory

1. Douglas B. West, Introduction to Graph Theory, Prentice-Hall of India Pvt.
Ltd., New Delhi.

2. F. Harary, Graph Theory, Addison-Wesley.

3. K. R. Parthasarathi, Basic Graph Theory, Tata McGraw-Hill Publ. Co.
Ltd., New Delhi.

4. L. R. Foulds, Graph Theory Applications, Narosa Publishing House, New
Delhi.

5. J. A. Bondy and U. S. R. Murty, Graph Theory with Applications, Elsevier
science.

6. G. Chartrand and L. Lesniak, Graphs and Digraphs, Chapman and Hall.

7. Narsingh Deo, Graph Theory with Applications to Engineering and Com-
puter Science, Prentice-Hall of India Pvt. Ltd., New Delhi.

3.5 O. P.- 4. Numerical Analysis:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.5.1 Numerical Solution of System of Linear Equations

Triangular factorization methods, Matrix inversion method, Iterative methods-
Jacobi method, Gauss Jacobi method, Gauss-Seidel method, Successive over re-
laxation (SOR) method and convergence condition of Iterative methods, Rate of
convergence of methods.
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3.5.2 Solution of Non-linear Equations

Iteration methods: Tchebyshev method, Multipoint method, Modified Newton-
Raphson method (for simple or repeated real roots), Rate of convergence of all
iteration methods.

3.5.3 System of Non-linear Equations

Newton’s Method, Quasi-Newton’s method.

3.5.4 Numerical Solution of Initial Value Problem for ODE

First order Equation: Runge-Kutta methods, Multistep predictor-corrector
methods, Convergence and stability.

3.5.5 Two Point Boundary Value Problem for ODE

Finite difference method, Shooting Method.

3.5.6 Numerical Solution of PDE by Finite Difference Method

Parabolic equation in one dimension (Heat equation), Explicit finite difference
method, Implicit Crank-Nickolson method, Hyperbolic equation in one-space di-
mension (Wave equation)- Finite difference method, Convergence and Stability.

3.5.7 Books for Reference in Numerical Analysis

1. Jain, M. K., Iyenger, S. R. K. and Jain, R. K., Numerical Methods for
Scientific and Engineering Computation, New Age International.

2. Atkinson, K. E., An Introduction to Numerical Analysis, John Wiley and
Sons.

3. Smith, G. D., Numerical Solution of Partial Differential Equations.

4. Berzin and Zhidnov, Computing methods.

5. Isacson and Keller, Analysis of Numerical methods.

6. Ralston and Rabinowitz, A First Course in Numerical Analysis.

7. Jain, M. K., Numerical Solution of Differential Equations.

8. Fox, L., Numerical Solution of Ordinary and Partial Differential Equations,
Oxford Univ. Press.
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3.6 In Semester-3, the Department will offer a set of Spe-
cial papers (S.P.) from S.P.- 1 to S.P.- 8 among which
the students have to choose two special papers. Part
I and II of the corresponding special papers will be
taught in semester 3 and 4 respectively.

The Optional Papers be offered to the students on the basis of avail-
ability of Teachers and within the Framed Syllabi of the Optional Pa-
pers.

3.7 S. P.- 1. Advanced Real Analysis- I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.7.1 Ordinal Numbers

Order type, well ordered sets, transfinite induction, ordinal numbers, compa-
rability of ordinal numbers, Arithmetic of ordinal numbers. First uncountable
ordinal (Ω).

3.7.2 Descriptive properties of sets

Perfect sets, every closed set is the union of a perfect set and a finite or
denumerable set. Nowhere dense set. First category, second category and residual
sets. In a complete metric space X every subset of X is residual in X if and only
if it contains a dense Gδ-set. Borel sets of order type α(< Ω) and its properties.

3.7.3 Functions of special classes

Baire class functions of order type α(< Ω) and its properties. Relation Be-
tween Baire functions and Borel sets.

3.7.4 Continuity

Lower and upper semi-continuous functions with their properties. Absolute
continuity and Lusin (N) condition. Lebesgue density point of a set and Lebesgue
density theorem, Approximate continuity and its simple properties.

3.7.5 Derivative

The Vitali-covering theorem, Dini’s derivatives and its properties. Derivative
of a monotone function, Determining a function by its derivative. Lebesgue point.

3.7.6 Books for Reference in Advanced Real Analysis - I

1. Bruckner, A., Bruckner, J. B. and Thomson, J. B., Real Analysis.
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2. Goffman, C., Real Functions.

3. Jeffrey, R. L., The Theory of Functions of a Real Variable.

4. Natanson, I. P., Theory of Functions of a Real Variable, Vol. I and II.

5. Hobson, E. W., Theory of Functions of a Real Variable, Vol. I and II.

6. Royden, H. L., Real Analysis.

7. Munroe, M. E., Introduction to Measure and Integration.

8. Lee, P. Y., Lanzhou Lectures on Henstock Integration.

9. Das, A. G., Generalized Riemann Integral.

3.8 S. P.- 2. Advanced Complex Analysis - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

The FunctionsM(r), A(r), Hadamard Theorem on Growth of logM(r), Schwarz
Inequality, Borel-Caratheodory Inequality. Open mapping theorem.

Entire Functions, Growth of an Entire Function, Order and Type and their
Representations in terms of the Taylor Coefficients, Distribution of Zeros, Schot-
tky’s Theorem (no proof), Picard’s Little Theorem, Weierstrass Factor Theo-
rem, The Exponent of Convergence of Zeros, Hadamard Factorization Theorem,
Canonical Product, Borel’s First Theorem, Borel’s Second Theorem (statement
only).

Analytic Continuation, uniqueness, continuation by the method of power se-
ries, Natural Boundary, Existence of singularity on the circle of convergence,
Analytic Element, Global Analytic Function, Concept of Analytic Manifolds,
Multiple Valued Conditions, Branch Points and Branch Cut, Riemann Surfaces
for the functions

√
z, log z.

3.8.1 Books for Reference in Advanced Complex Analysis - I

1. E. T. Copson: An Introduction to the Theory of Functions of a Complex
Variable.

2. E. C. Titthmarsh: The Theory of Functions.

3. A. I. Markushevich: Theory of Functions of a Complex Variable (Vol. I, II
and III).

4. L. V. Ahlfors: Complex Analysis.

5. J. B. Conway: Functions of One Complex Variable.

6. A. I. Markushevich: The Theory of Analytic Functions, A Brief Course.

7. G. Valiron: Integral Functions.

8. C. Caratheodory: Theory of Functions of a Complex Variable.

9. R. P. Boas: Entire Functions.

25



3.9 S. P.- 3. Advanced Topology - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Compactness, Limit point compactness, sequentially compact spaces, count-
ably compact spaces. Locally compact spaces.
Countability Axioms, The Separation Axioms, Lindelof spaces, Regular spaces,
Normal spaces, Urysohn Lemma, Tietze Extension Theorem.
Tychonoff Theorem and Compactification: Tychonoff Theorem, Completely Reg-
ular spaces, Local Compactness, One-point compactification, Stone-Cech Com-
pactification. Metrization: Urysohn Metrization Theorem, Topological Embed-
ding, Embedding Theorem of a regular space with countable base in Rn, Par-
titions of Unity, Topological m- Manifolds, Embedding Theorem of a compact
m-manifold in Rn.
Local Finiteness, Nagata-Smirnov Metrization Theorem, Paracompactness, Stone’s
Theorem, Local Metrizability, Smirnov Metrization Theorem. Uniform Spaces.

3.9.1 Books for Reference in Advanced Topology - I

1. Munkres, J. R., Topology, A First Course, Prentice Hall of India Pvt. Ltd.,
New Delhi.

2. Dugundji, J., Topology, Allyn and Bacon.

3. Simmons, G. F., Introduction to Topology and Modern Analysis, McGraw-
Hill, 1963.

4. Kelley, J. L., General Topology, Van Nostrand Reinhold Co., New York.

5. Bourbaki, N., Topologie Generale.

6 . Hocking, J. and Young, G., Topology, Addison-Wesley Reading.

6. Steen, L. and Seebach, J., Counter Examples in Topology, Holt, Reinhart
and Winston, New York.

3.10 S. P.- 4. Advanced Functional Analysis - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Normed linear spaces, Banach spaces. Stone-Weierstrass Theorem. Ascoli-
Arzela Theorem. Bounded linear operators. Hahn-Banach theorem. Dual of a
normed linear space. Computing the duals of well known Banach spaces. The
double dual. Reflexive spaces. Baire’s Category Theorem. Uniform Boundedness
Theorem. Strong Convergence and Weak Convergence of sequences. Convergence
of sequence of operators. Linear Topological Spaces, Locally Convex Spaces and
their Characterization in terms of a family of Seminorms.
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3.10.1 Books for Reference in Advanced Functional Analysis - I

1. Rudin, W., Real and complex analysis, McGraw-Hill.

2. Rudin, W., Functional analysis, McGraw-Hill.

3. Conway, J. B., A course in functional analysis, GTM (96), Springer-Verlag.

4. Yosida, K., Functional analysis, Springer-Verlag.

5. Katznelson, Y., An introduction to harmonic analysis, Dover Publications.

6. Stein, E. M. and Shakrachi, R., Fourier Analysis: An Introduction, Prince-
ton Lectures in Analysis.

7. Hernez, E. and Weiss, G., A first course on wavelets, Studies in Advanced
Mathematics, CRC Press.

8. Kelley, J. L. and Namioka, I., Linear Topological Spaces, D.Van Nostrand
Company.

9. Aliprantis, C. D., Burkinshaw, O., Principles of Real Analysis, 3rd Edition,
Harcourt Asia Pte Ltd.

10. Goffman, C. and Pedrick, G., First Course in Functional Analysis, Prentice
Hall of India, New Delhi.

11. Taylor, A. E., Introduction to Functional Analysis, John Wiley and Sons,
New York.

3.11 S. P.- 5. Operations Research - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.11.1 Allocation Problems

(i) Transportation Problems
Mathematical representation of transportation problems, Unbalanced trans-
portation problems, Degenerate transportation problems, Resolution of de-
generacy.

(ii) Assignment Problems
Mathematical representation of assignment problems, Reduction theorems,
Solution methods of assignment problems, Hungarian method of zero assign-
ment technique, Restriction assignment, Negative cost, etc., Variations of
assignment problem, Multiple optimal solution, Maximization in assignment
problem, Unbalanced assignment problem.

(iii) Travelling Salesman Problem/ Routing Problem
Origin of travelling salesman problem, Symmetrical and asymmetrical prob-
lems, Mathematical representation of problems, Solution techniques for such
problems using zero assignment/unit assignment, etc.
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3.11.2 Competitive Strategy (Game Theoretic Problems)

Introduction, Minimax/Maximin criterion, Rectangular games, Strategies, Pure
and Mixed strategy problems, Saddle point, Graphical methods of solving 2× n
and m × 2 games, Dominance principle, Equivalence of rectangular games and
L. P. P. solution by Simplex method.

3.11.3 Queueing Theory (Theory of Waiting Lines)

Introduction, Queueing system, Queue disciplines FIFO, FIFS, LIFO, SIRO,
FILO etc. The Poisson process (Pure birth process), Arrival distribution the-
orem, Properties of Poisson process, Distribution of inter arrival times (expo-
nential process), Markovian property of inter arrival times, Pure death process
(Distribution of departures), Derivation of service time distribution, Analogy of
exponential service times with Poisson arrivals, Erlang service time distribution,
Kendals notations, Probabilistic queueing models (M = M = 1): (1=FCFS),
General Erlang model, (M=M=1) : (N=FCFS); (M=M=S) : (1=FCFS) and
their properties.

3.11.4 Books for Reference in Operations Research - I

1. S. D. Sharma, Operations Research.

2. Kanti Swarup, P. K. Gupta and Manmohan, Operations Research.

3. Sasieni Maurice, Arther Yaspan, Lawrence Friedman, OR methods and
Problems.

4. H. S. Taha, Operations Research.

5. T. L. Satty, Operations Resarch.

3.12 S. P.- 6. Fluid Mechanics - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.12.1 Viscous incompressible fluid flow

Field equations, Boundary conditions, Reynold’s number, Vorticity equation,
Circulation, Flow through parallel plates, Flow through pipes of circular and
elliptic cross sections.

3.12.2 Inviscid Compressible Fluid

Field equations, Circulation, Propagation of small disturbance. Mach num-
ber and cone, Bernoulli’s equation. Irrotational motion, Velocity potential.
Bernoulli’s equation in terms of Mach number. Pressure, density, temperature in
terms of Mach number, Critical conditions. Steady channel flow, Area-velocity
relation. Mass flow through a converging nozzle. Flow through a de-Laval nozzle.
Normal shock waves, Governing equations and the solution. Entropy change.
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3.12.3 Vortex Motion

Vortex line, Vortex tube, Properties of the vortex, Strength of the vortex,
Rectilinear vortices, Velocity component, centre of vortices. A case of two vortex
filaments, vortex pair. Vortex doublet. Image of vortex filament with respect to a
plane. An infinite single row of parallel rectilinear vortices of same strength. Two
infinite row of parallel rectilinear vortices, Karman’s vortex street. Rectilinear
vortex with circular section. Rankine’s combine vortex. Rectilinear vortices with
elliptic section.

3.12.4 Books for Reference in Fluid Mechanics - I

1. Prandt, L., Essential of fluid dynamics, Springer.

2. White, F. M., Viscous Fluid Flow, McGraw Hill.

3. Panton, R. L., Incompressible Flow, John Wiley and Sons.

4. Rosenhead, L., Laminar Boundary Layer, Dover.

5. Sherman, F. S., Viscous Flow (McGraw Hill).

6. Pai, S. I., Viscous Flow Theory, D. Van Nostrand.

7. Schlichting, H., Boundary Layer Theory, Springer.

8. Chorlton, F., Text Book of Fluid Dynamics, CBS Pub.

9. Love, A. E., A treatise on mathematical theory of elasticity, McGraw Hill
Book Co.

10. Kondepudi, D. and Prigogine, I., Modern thermodynamics, John Wiley and
Sons, Inc.

11. Landau, L. M. and Lifshitz, E. M., Fluid Mechanics, Butterworth Heine-
mann.

3.13 S. P.- 7. Nonlinear Differential Equations and Dy-
namical Systems - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.13.1 Nonlinear Differential Equations

Autonomous systems, Flows, Phase space, existence and uniqueness of so-
lutions, stability, Lyapunov function, fixed points, saddle, nodes, focus, stable,
unstable and centre subspaces, Hartmann-Grabmann Theorem (statement only),
Examples, Linearization, geometrical properties, averaging methods, perturba-
tion method, method of multiscales, forced oscillations, Poincare maps, periodic
orbits, invariant sets, limit sets, attracting and repelling sets, Poincare Bendixson
theorem (statement only), bifurcations, simple examples, Hopf bifurcation.
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3.13.2 Books for Reference in Nonlinear Differential Equations and
Dynamical Systems - I

1. D. W. Jordan and P. Smith, Nonlinear Ordinary Differential Equations,
OUP.

2. E. A. Coddington and N. Levinson, Theory of Ordinary Differential Equa-
tions, McGraw Hill.

3. R. L. Devaney, An Introduction to Chaotic Dynamical Systems, Westview
Press, 2003.

4. B. Hasselblatt and A. Katok, A first Course in Dynamics, CUP.

5. R. A. Holmgren, A first course in discrete dynamical systems, Springer.

6. Alligood, Sauer and York, Chaos, an introduction to dynamical systems,
Springer.

7. K. Falconer, Foundation to fractal geometry, CUP.

3.14 S. P.- 8. Theory of Relativity, Astrophysics and Cos-
mology - I:
Marks 20(I.A.)+55(S.E.) [Credit 6]

3.14.1 Theory of Relativity and Astrophysics

Transformation of coordinates. Tensors. Algebra of Tensors. Symmetric and
skew symmetric Tensors. Contraction of tensors and quotient law. Orthonormal
bases. Riemannian metric. Parallel transport. Christoffel Symbols. Covariant
derivatives. Intrinsic derivatives and geodesics, Riemann Christoffel curvature
tensor and its symmetry properties. Bianchi identities and Einstein tensor. En-
ergy momentum tensor of an electromagnetic field. Einstein-Maxwell equations.
Reissner-Nordstrom solution.
Review of the special theory of relativity and the Newtonian Theory of gravita-
tion. Principle of equivalence and general covariance, geodesic principle. Newto-
nian aproximation of relativistic equations of motion. Einstein’s field equations
and its Newtonian approximation.
Schwarzschild external solution and its isotropic form. Planetary orbits and ana-
logues of Kepler’s Laws in general relativity. Advance of perihelion of a planet.
Bending of light rays in a gravitational field. Gravitational redshift of spectral
lines. Radar echo delay. Rotating Kerr solution and geodesics in it. Gravitational
Collapse, White dwarf and Neutron stars, Pulsars, Black holes, Wormholes.

3.14.2 Books for Reference in Theory of Relativity, Astrophysics and
Cosmology - I

1. W. M. Smart, Text book of Spherical Astronomy.
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2. K. D. Abhyankar, Astrophysics: Stars and Galaxies, Tata McGraw Hill
Publication.

3. Martin V. Zombeck, Handbook of Space Astronomy and Astrophysics, Cam-
bridge University Press.

4. J. V. Narlikar, The Structure of the Universe, Prentice Hall.

5. T. Padmanabhan, An Invitation to Astrophysics, World Scientific.

6. C. E. Weatherburn, An Introduction to Riemannian Geometry and the ten-
sor Calculus, Cambridge University Press.

7. H. Stephani, General Relativity: An Introduction to the theory of the grav-
itational field, Cambridge University Press.

8. A. S. Eddington, The Mathematical Theory of Relativity, Cambridge Uni-
versity Press.

9. J. V. Narlikar, General Relativity and Cosmology, The Macmillan Company
of India Limited.

10. R. Adlev, M. Bazin, M. Schiffer, Introduction to general relativity, McGraw
Hill Inc.

11. B. F. Shutz, A first course in general relativity, Cambridge University Press.

12. S. Weinberg, Gravitation and Cosmology: Principles and applications of the
general theory of relativity, John Willey and Sons Inc.

13. R. K. Sachs and H. Wu., General Relativity for Mathematician, Springer
Verlag.

14. L. D. Landau and E. M. Lifshitz, The classical theory of Fields, Pergamon
Press.

15. S. K. Bose, Introduction to general relativity, Wiley Eastern, New Delhi.

16. N. Duric, Advanced Astrophysics, Cambridge University Press.

17. W. Kundt, Astrophysics: A new approach, Springer.

18. P. Lena, F. Lebrun and F. Mignard, Observational Astrophysics, Springer.

19. N. Straumann, General Relativity and Relativistic Astrophysics, Spinger-
Verlog.

20. T. Padmanabhan, Theoretical Astrophysics (Vol. I, II and III), Cambridge
University Press.

3.15 Grand Viva, Seminar and group discussion:
Marks 50+25+25 [Credit 4+2+2=8]

Grand Viva and the Seminar will have to be given by the students
on the basis of subject offered to the students in 3rd semistar.
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Chapter 4

SEMESTER 4

4.1 In Semester-4, the Department will offer a set of Op-
tional papers (O.P.) from O.P.- 5 to O.P.- 8 among
which the students have to choose two optional pa-
pers.

The Optional Papers be offered to the students on the basis of avail-
ability of Teachers and within the Framed Syllabi of the Optional Pa-
pers.

4.2 O. P.- 5. Differential Geometry:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.2.1 Tensors

Tensor and their transformation laws, Tensor algebra, Contraction, Quotient
law, Reciprocal tensors, Kronecker delta, Symmetric and skew- symmetric ten-
sors, Metric tensor, Riemannian space, Christoffel symbols and their transforma-
tion laws, Covariant differentiation of a tensor, Riemannian curvature tensor and
its properties, Bianchi identities, Ricci-tensor, Scalar curvature, Einstein space.

4.2.2 Curves in Space

Parametric representation of curves, Helix, Curvilinear coordinates in E3.
Tangent and first curvature vector, Frenet formulae for curves in space, Frenet for-
mulae for curves in En. Intrinsic differentiation, Parallel vector fields, Geodesic.

4.2.3 Surfaces

Parametric representation of a surface, Tangent and Normal vector field on
a surface, The first and second fundamental tensor, Geodesic curvature of a
surface curve, The third fundamental form, Gaussian curvature, Isometry of sur-
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faces, Developable surfaces, Weingarten formula, Equation of Gauss and Codazzi,
Principal curvature, Normal curvature, Meusniers theorem.

4.2.4 Books for Reference in Differential Geometry

1. I. S. Sokolnikoff, Tensor Calculas and Application to Geometry and Me-
chanics.

2. T. T. Wilmore, An Introduction to Differential Geometry.

3. Bary Spain, Differential Geometry.

4.3 O. P.- 6. Integral Equation and Integral Transform:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.3.1 Integral Equation

Basic concepts, Volterra integral equations, Relationship between linear dif-
ferential equations and Volterra equations, Resolvent kernel, Method of succes-
sive approximations, Convolution type equations, Volterra equation of first kind,
Abel’s integral equation, Fredholm integral equations, Fredholm equations of the
second kind, the method of Fredholm determinants, Iterated kernels, Integral
equations with degenerate kernels, Eigen values and eigen functions of a Fred-
holm alternative, Construction of Green’s function for Boundary Value Problems,
Singular integral equations.

4.3.2 Laplace Transform

Laplace transform, properties of Laplace transform, inversion formula of Laplace
transform (Bromwich formula), Convolution theorem, Application to ordinary
and partial differential equations.

4.3.3 Fourier Transform

Properties of Fourier transform, Inversion formula, Convolution, Parseval re-
lation, Multiple Fourier transform, Bessels inequality, Application of transform
to Heat, Wave and Laplace equations.

4.3.4 Hankel Transform

Hankel transform, Inversion formula of Hankel transform, Parseval relation,
Finite Hankel transform, Application to partial differential equations.

4.3.5 Z-transform

Definition and properties of Z-transform. Z-transforms of some standard
functions. Inverse Z-transforms. Applications.

34



4.3.6 Books for Reference in Integral Equation and Integral Trans-
form

1. Courant and Hilbert, Methods of Mathematical Physics, Vol-I, II.

2. Sneddon, I. N., The Uses of Integral Transforms, McGraw Hill.

3. Sneddon, I. N., Fourier Transform, Dover.

4. Lovitt, W. V., Linear Integral Equations, Dover.

5. Tricomi, F. G., Integral Equations, Dover.

6. Andrews, L. and Shivamoggi, V. K., Integral Transforms for Engineers, SPIE
Press.

7. Debnath, L. and Bhatta, D., Integral Transforms and Their Applications,
CRC Press.

8. Davics, B., Integral Transforms and Their Applications, Springer.

9. Pinkus, A. and Zafrany, S., Fourier Series and integral transforms, Cam-
bridge University Press.

4.4 O. P.- 7. Classical Mechanics:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Dynamical systems, Generalized coordinates, Degrees of freedom, Principle of
virtual work. D’Alembert’s principle. Unilateral and bilateral constraints. holo-
nomic and nonholonomic system. Lagrange’s equations for holonomic systems.
Lagrange’s equation for impulsive forces and for systems involving dissipatative
forces. Conservation theorems. Hamilton’s principle and principle of least action.
Hamilton’s canonical equations. Canonical transformation with different gener-
ating functions. Lagrange and Poisson brackets and their properties. Hamilton-
Jacobi equations and separation of variables. Routh’s equations, Poisson’s iden-
tity. Jacobi-Poisson Theorem. Brachistochrone problem. Configuration space
and system point. Variation of functional, necessary and sufficient conditions for
extrema, Euler-Lagrange equations and its applications: Geodesic, minimum sur-
face of revolution, Brachistochrone problem and other boundary value problems
in ordinary and partial differential equations.

4.4.1 Books for Reference in Classical Mechanics

1. Goldstein, H., Classical Mechanics, Dover.

2. Arnold, V. I. (Vogtmann, K., Weinstein, A.), Mathematical Methods of
Classical Mechanics, Springer (GTM).

3. Rana, N. C. and Jog, P. S., Classical Mechanics, Tata McGraw Hill.

4. Louis, N. H.and Finch, J. D., Analytical Mechanics.
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5. Ramsay, A. S., Dynamics, Part-II.

4.5 O. P.- 8 Combinatorial Mathematics:
Marks 20(I.A.)+55(S.E.) [Credit 6]

General Principles of Enumeration, Counting of Sub-Sets, Partitions, Bino-
mial Theorem, Multinomial Theorem.
Principles of Inclusion and Exclusion, Derangements, Rook polynomials, Ar-
rangement with Forbidden Positions.
General Principles of Enumeration, Counting.
Latin Square, Quasi-group, Orthogonal Latin Square.

4.5.1 Books for Reference in Combinatorial Mathematics

1. Peter J. Cameron, Combinatorics: Topics, Techniques, Algorithms, Cam-
bridge University Press.

2. J. H. Lint and R. M. Wilson, A Course in Combinatorics, Cambridge Uni-
versity Press.

3. Ralph P. Grimaldi, Discrete and Combinatorial Mathematics, AWL.

4. Joe L. Mott, Abraham Kandel and Theodore P. Baker, Discrete Mathemat-
ics for Computer Scientists and Mathematicians (Prentice-Hall India).

4.6 S. P.- 1. Advanced Real Analysis - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.6.1 Fourier Series

Trigonometric series, Fourier series, Dirichlet’s kernel, pointwise convergence-
Dini’s test, Jordan test, convergence of Cesaro means-Fejer’s theorem, Lebesgue-
Fejer’s theorem, Riemann’s theorem. Cantor’s uniqueness theorem.

4.6.2 Integration on R

Henstock integral: Gauge functions, -finite partition, Cousin lemma, definition
of Henstock integral and examples, Saks-Henstock lemma, Linearity property,
Fundamental theorem. Relation of Henstock integral with Newton, Riemann
and Lebesgue integrals. Absolute integrability of Henstock integral, Monotone
and Dominated Convergence theorem of Henstock integral.
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4.6.3 General Measure and Integration

Measure space, measurable functions, integration of non-negative function,
convergence theorems, Fatou’s lemma, Signed measure, positive and negative
sets. Hahn and Jordan decomposition theorems. Absolute continuous and sin-
gular measures, Radon-Nikodym theorem and its consequences.

4.6.4 Books for Reference in Advanced Real Analysis-II

1. Bruckner, A., Bruckner, J. B. and Thomson, J. B., Real Analysis.

2. Goffman, C., Real Functions.

3. Jeffrey, R. L., The Theory of Functions of a Real Variable.

4. Natanson, I. P., Theory of Functions of a Real Variable, Vol. I and II.

5. Hobson, E. W., Theory of Functions of a Real Variable, Vol. I and II.

6. Royden, H. L., Real Analysis.

7. Munroe, M. E., Introduction to Measure and Integration.

8. Lee, P. Y., Lanzhou Lectures on Henstock Integration.

9. Das, A. G., Generalized Riemann Integral.

4.7 S. P.- 2. Advanced Complex Analysis - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Harmonic Functions, Characterization of Harmonic Functions by Mean-Value
Property, Poisson’s Integral Formula, Dirichlet Problem for a Disc. Doubly Pe-
riodic Functions, Weierstrass Elliptic Functions. Meromorphic Functions, Ex-
pnasions, Definition of the functions m(r, a); N(r, a) and T (r) . Nevanlinna’s
First Fundamental Theorem, Cartan’s Identity and Convexity Theorems, Order
of Growth, Order of a Meromorphic Function, Comparative Growth of logM(r)
and T (r), Nevanlinna’s Second Fundamental Theorem, Estimation of S(r) (state-
ment only), Nevanlinna’s Theory of Deficient Values, Upper Bound of the Sum
of Deficiencies. Nevanlinnas five-point uniqueness theorem. Milloux theorem.

4.7.1 Books for Reference in Advanced Complex Analysis - II

1. E. C. Tittmarsh, The Theory of Functions.

2. E. T. Copson, An Introduction to the Theory of Functions of a Complex
Variable.

3. A. I. Markushevich, Theory of Functions of a Complex Variable, (Vol. I, II,
III).

4. W. Kaplan, An Introduction to Analytic Functions.
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5. H. Cartan, Theory of Analytic Functions.

6. W. K. Hayman, Meromorphic Functions.

7. L. Yang, Value Distribution Theory.

8. C. C. Yang and H. X. Yi, Uniqueness Theory of meromorphic functions.

4.8 S. P.- 3. Advanced Topology - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Nets and Filters: Directed Sets, Nets and Sub-nets, Convergence of a net, Ul-
tranets, Partially Ordered Sets and Filters, Convergence of a filter, Ultrafilters,
Basis and Subbase of a filter, Nets and Filters in Topology.
Complete Metric Spaces and Function Spaces: Complete Metric Spaces, Baire
Category Theorem, The Peano Space-Filling Curve, Hahn-Mazurkiewicz Theo-
rem (statement only). Compactness in Metric Spaces, Equicontinuity.
Pointwise and Compact Convergence, The Compact-Open Topology, Stone-Weierstrass
Theorem, Ascoli’s Theorem, Baire Spaces, A Nowhere Differentiable Function.
An Introduction to Dimension Theory, Topological notion of (Lebesgue) dimen-
sion.

4.8.1 Books for Reference in Advanced Topology - II

1. Munkres, J. R., Topology, A First Course, Prentice Hall of India Pvt. Ltd.,
New Delhi.

2. Dugundji, J., Topology, Allyn and Bacon.

3. Simmons, G. F., Introduction to Topology and Modern Analysis, McGraw-
Hill, 1963.

4. Kelley, J. L., General Topology, Van Nostrand Reinhold Co., New York.

5. Bourbaki, N., Topologie Generale.

6 . Hocking, J. and Young, G., Topology, Addison-Wesley Reading.

6. Steen, L. and Seebach, J., Counter Examples in Topology, Holt, Reinhart
and Winston, New York.

4.9 S. P.- 4. Advanced Functional Analysis - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

Open Mapping Theorem. Closed Graph Theorem. Contraction Operator,
Banach Fixed Point Theorem. Uniform Convexity, Strict Convexity. Approxi-
mation in normed spaces, best approximation- existence and uniqueness. Uni-
form approximation in C[a,b]. Haar Uniqueness Theorem. Spectral properties
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of bounded linear operators. Banach Algebra and spectral properties of its ele-
ments. Compact linear operators on normed spaces and their spectral properties.
Krein-Milman Theorem and its Applications, Fourier series, summability kernels,
convergence tests. Fourier transforms, Fourier Inversion and Plancherel theorem.

4.9.1 Books for Reference in Advanced Functional Analysis - II

1. Rudin, W., Real and complex analysis, McGraw-Hill.

2. Rudin, W., Functional analysis, McGraw-Hill.

3. Conway, J. B., A course in functional analysis, GTM (96), Springer-Verlag.

4. Yosida, K., Functional analysis, Springer-Verlag.

5. Katznelson, Y., An introduction to harmonic analysis, Dover Publications.

6. Stein, E. M. and Shakrachi, R., Fourier Analysis: An Introduction, Prince-
ton Lectures in Analysis.

7. Hernez, E. and Weiss, G., A first course on wavelets, Studies in Advanced
Mathematics, CRC Press.

8. Kelley, J. L. and Namioka, I., Linear Topological Spaces, D.Van Nostrand
Company.

9. Aliprantis, C. D., Burkinshaw, O., Principles of Real Analysis, 3rd Edition,
Harcourt Asia Pte Ltd.

10. Goffman, C. and Pedrick, G., First Course in Functional Analysis, Prentice
Hall of India, New Delhi.

11. Taylor, A. E., Introduction to Functional Analysis, John Wiley and Sons,
New York.

4.10 S. P.- 5. Operations Research-II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.10.1 Sequencing

Sequencing problems, Solution of sequencing problems, Processing n jobs
through two machines, Processing n jobs through three machines, Optimal solu-
tions, Processing of two jobs through m machines, Graphical method of solution,
Processing n jobs through m machines.

4.10.2 Project Scheduling and Network Analysis

Project scheduling by PERT and CPM, Construction of a network, Fulker-
son’s rule, Errors and dummies in Network, Critical path analysis, Forward and
backward pass methods, Floats of an activity, Project costs by CPM , Crashing of
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an activity, Crash-cost slope, Time-cost trade off, Solution of network problems
using Simplex technique. Time estimates for PERT, Probability of completion
of a project within a scheduled time.

4.10.3 Replacement Models

Replacement problem, Types of replacement problems, Replacement of capi-
tal equipment that varies with time, Replacement policy for items where mainte-
nance cost increases with time and money value is not considered, Money value,
Present worth factor (pwf), Discount rate, Replacement policy for item whose
maintenance cost increases with time and money value changes at a constant rate,
Choice of best machine, Replacement of low cost items, Group replacement, In-
dividual replacement policy, Mortality theorem, Recruitment and promotional
problems.

4.10.4 Inventory Problems

Introduction, Inventory problems, Inventory parameters, Variables in inven-
tory problems, Controlled and uncontrolled variables, Classification of inventory
models, Deterministic elementary inventory models, Economic lot size formula
and its properties, Problems.

4.10.5 Books for Reference in Operations Research - II

1. S. D. Sharma, Operations Research.

2. Kanti Swarup, P. K. Gupta and Manmohan, Operations Research.

3. Sasieni Maurice, Arther Yaspan, Lawrence Friedman, OR methods and
Problems.

4. H. S. Taha, Operations Research.

5. T. L. Satty, Operations Resarch.

4.11 S. P.- 6. Fluid Mechanics-II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.11.1 Irrotational Motion in Two Dimensions

General motion of a cylinder in two dimensions. Motion of a cylinder in a
uniform stream, Liquid streaming past a fixed circular cylinder and two coaxial
cylinders. Equations of motion of a circular cylinder. Circulation about a moving
cylinder. Conjugate function. Elliptic cylinder. Liquid streaming past a fixed
elliptic cylinder. Elliptic cylinder rotating in an infinite mass of liquid at rest
at infinity. Circulation about an elliptic cylinder. Kinetic energy. Blasius theo-
rem and its application. Kutta and Joukowski theorem, D’Alemberts paradox.
Application of conformal mapping.
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4.11.2 Viscous Flow

Navier-Stokes equations, Vorticity and circulation in viscous fluids. Reynolds
number, Boundary conditions. Flow of a viscous fluid with free surface on an
inclined plane. Flow between parallel plates. Flow through pipes of circular,
elliptic section under constant pressure gradient. Laminar flow between concen-
tric rotating cylinder. Steady motion of a viscous fluid due to a slowly rotating
sphere. Unsteady motion of a flat plate. Pulsatile flow between parallel surfaces.
Prandtls concept of boundary layer. Boundary layer flow along a flat plate.
Momentum and energy integral equation for the boundary layer. Von Karman
Pohlhousen method. Turbulence, Calculation of Turbulent BL.

4.11.3 Books for Reference in Fluid Mechanics - II

1. Prandt, L., Essential of fluid dynamics, Springer.

2. White, F. M., Viscous Fluid Flow, McGraw Hill.

3. Panton, R. L., Incompressible Flow, John Wiley and Sons.

4. Rosenhead, L., Laminar Boundary Layer, Dover.

5. Sherman, F. S., Viscous Flow (McGraw Hill).

6. Pai, S. I., Viscous Flow Theory, D. Van Nostrand.

7. Schlichting, H., Boundary Layer Theory, Springer.

8. Chorlton, F., Text Book of Fluid Dynamics, CBS Pub.

9. Love, A. E., A treatise on mathematical theory of elasticity, McGraw Hill
Book Co.

10. Kondepudi, D. and Prigogine, I., Modern thermodynamics, John Wiley and
Sons, Inc.

11. Landau, L. M. and Lifshitz, E. M., Fluid Mechanics, Butterworth Heine-
mann.

4.12 S. P.- 7. Nonlinear Differential Equations and Dy-
namical Systems - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.12.1 Dynamical System

Fixed points, periodic points, orbits, stable and unstable sets, Logistic and
other noninvertible maps, circle map, centre sets, symbolic dynamics, topological
conjugacy, structural stability, Chaos, period doubling cascades, pitchfork, saddle
node, transcritical bifurcations, Hopf bifurcation, bifurcations in ODE, Poincare
sequence, Homoclinic paths, Horseshoe map, toral automorphisms, chaos in non-
linear ODE.
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4.12.2 Books for Reference in Nonlinear Differential Equations and
Dynamical Systems - II

1. D. W. Jordan and P. Smith, Nonlinear Ordinary Differential Equations,
OUP.

2. E. A. Coddington and N. Levinson, Theory of Ordinary Differential Equa-
tions, McGraw Hill.

3. R. L. Devaney, An Introduction to Chaotic Dynamical Systems, Westview
Press, 2003.

4. B. Hasselblatt and A. Katok, A first Course in Dynamics, CUP.

5. R. A. Holmgren, A first course in discrete dynamical systems, Springer.

6. Alligood, Sauer and York, Chaos, an introduction to dynamical systems,
Springer.

7. K. Falconer, Foundation to fractal geometry, CUP.

4.13 S. P.- 8. Theory of Relativity, Astrophysics and
Cosmology - II:
Marks 20(I.A.)+55(S.E.) [Credit 6]

4.13.1 Cosmology

Hubble’s law, Cosmological principles. Weyl’s postulate. Derivation of Robertson-
Walker metric. Hubble and deceleration parameters. Redshift. Redshift versus
distance relation. Angular size versus redshift relation and source counts in
Robertson-Walker space-time, cosmological distances.
Friedmann models. Fundamental equations of dynamical cosmology. Critical
density. Closed and open Universes. Age of the universe. Matter dominated era
of the Universe. Einstein-de-Sitter model. Particle and event horizons. Distance-
redshift relation. Early universe, Jeans mass, inflationary scenario, Eddington-
Lamaitre models with Λ-term. Perfect cosmological principle. Steady state Cos-
mology.
Cosmology-Mach’s principle, Einstein modified field equations with cosmological
term. Static Cosmological models of Einstein and De-Sitter, their derivation,
properties and comparison with the actual universe. References:

4.13.2 Books for Reference in Theory of Relativity, Astrophysics and
Cosmology - II

1. W. M. Smart, Text book of Spherical Astronomy.

2. K. D. Abhyankar, Astrophysics: Stars and Galaxies, Tata McGraw Hill
Publication.
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3. Martin V. Zombeck, Handbook of Space Astronomy and Astrophysics, Cam-
bridge University Press.

4. J. V. Narlikar, The Structure of the Universe, Prentice Hall.

5. T. Padmanabhan, An Invitation to Astrophysics, World Scientific.

6. C. E. Weatherburn, An Introduction to Riemannian Geometry and the ten-
sor Calculus, Cambridge University Press.

7. H. Stephani, General Relativity: An Introduction to the theory of the grav-
itational field, Cambridge University Press.

8. A. S. Eddington, The Mathematical Theory of Relativity, Cambridge Uni-
versity Press.

9. J. V. Narlikar, General Relativity and Cosmology, The Macmillan Company
of India Limited.

10. R. Adlev, M. Bazin, M. Schiffer, Introduction to general relativity, McGraw
Hill Inc.

11. B. F. Shutz, A first course in general relativity, Cambridge University Press.

12. S. Weinberg, Gravitation and Cosmology: Principles and applications of the
general theory of relativity, John Willey and Sons Inc.

13. R. K. Sachs and H. Wu., General Relativity for Mathematician, Springer
Verlag.

14. L. D. Landau and E. M. Lifshitz, The classical theory of Fields, Pergamon
Press.

15. S. K. Bose, Introduction to general relativity, Wiley Eastern, New Delhi.

16. N. Duric, Advanced Astrophysics, Cambridge University Press.

17. W. Kundt, Astrophysics: A new approach, Springer.

18. P. Lena, F. Lebrun and F. Mignard, Observational Astrophysics, Springer.

19. N. Straumann, General Relativity and Relativistic Astrophysics, Spinger-
Verlog.

20. T. Padmanabhan, Theoretical Astrophysics (Vol. I, II and III), Cambridge
University Press.

4.14 Project/Field Studies:
Marks 100 [Credit 8]

(i)Project/Field Studies wil be made by the students under the guidance of
the teacher(s) of the Department, and on the basis of subject offered to the stu-
dents of 4th Semistar.
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(ii)Dissertation of the Project/Field Studies will be prepared by individual stu-
dent and the same be submitted to the HOD after countersigned by the concerned
teacher(s).
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Raiganj University 

Master of Science (M.Sc.) Course in Microbiology 

 

DURATION:  Two years (divided into 4 semesters) 

CURRICULUM 

Semester I 

Theoretical 
Sl 

No. 
Paper 

code 

Course Title Full marks Credits 

1 MB-1.1 Biophysical methods & Biomolecular 

structures 

50 4 

2 MB-1.2 Diversity of microbes & cell biology 50 4 

3 MB-1.3 Molecular Biology & Microbial 

metabolism 

50 4 

Practical 

1 MB-1.4 Biochemistry and Analytical Technique   50 4 

2 MB-1.5 General Microbiology   50 4 

3 MB-1.6 Microbial Metabolism and Molecular 

Biology 

  50 4 

Continuing Evaluation 

1 MB-1.7 Class Tests 75 6 

2 MB-1.8 Seminar 25 2 

Total 400 32 

 

 

Semester II 

 

Theoretical 

Sl 

No 

Paper 

code 

Course Title Full marks Credits 

1 MB-2.1 Genetics and Genetic Engineering 50 4 

2 MB-2.2 Agricultural & Environmental 

Microbiology 

 

50 4 

3 MB-2.3 Industrial & Food Microbiology 50 4 

Practical 

1 MB-2.4 Genetics and Genetic Engineering   50 4 

2 MB-2.5 Agricultural and Environmental 

Microbiology 

  50 4 

3 MB-2.6 Bioprocess Engineering and Food 

Microbiology 

  50 4 
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Continuing Evaluation 

1 MB-1.7 Class Tests 75 6 

2 MB-1.8 Seminar 25  2 

Total 400 32 
 

 

Semester III 

Theoretical 

Sl 

No 

Paper 

code 

Course Title Full marks Credits 

1 MB-3.1 Virology & Immunology 50 4 

2 MB-3.2 Medical Microbiology 50 4 

3 MB-3.3 Biostatistics and Bioinformatics 50 4 

Practical 

1 MB-3.4 Virology and Immunology   50 4 

2 MB-3.5 Medical Microbiology   50 4 

3 MB-3.6 Biostatistics and Bioinformatics   50 4 

Continuing Evaluation 

1 MB-3.7 Class Tests 75 6 

2 MB-3.8 Seminar 25 2 

Total 400 32 

 

 

Semester IV 

Theoretical 

Sl 

No 

Paper 

code 

Course Title Full marks Credits 

1 MB-4.1 Genomics and Proteomics 50 4 

2 MB-4.2 Bioethics and Intellectual Property Rights  25 2 

Continuing Evaluation 

1 MB-4.3 Dissertation/Review 150 12 

2 MB-4.4 Class Test 50  4 

 MB-4.5 Seminar 50 4 

 MB-4.6 Summer/Industrial training 75 6 

Total 400 32 

 

 

Grand Total: 1600 128  
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DETAILED SYLLABUS 

SEMESTAR 1 
 
Paper MB-1.1(Theory) 
Biophysical Methods and Biomolecular Structures 
 
Thermodynamics and Instrumentation 
Thermodynamics in biology, First law of thermodynamics, Enthalpy, Second law 
of thermodynamics, Entropy, Gibbs free energy, Free energy and equilibrium, 
Thermodynamics and macromolecular structure-Basic principle, Molecular 
mechanics. Molecular potentials, Bonding and non-bonding potentials 
 
Microscopy: Theory and applications in biological sciences ,Dark-field, phase 
contrast and interference, polarization, Confocal, Atomic force ,Fluorescence and 
Electron (SEM and TEM) microscopy, Fluorescence activated cell sorter. 
 
Radioactivity measurement: Radioactive decay, Liquid scintillation counter-y ray 
detection and its applications; Use of stable isotopes in Biological sciences; 
Autoradiography 
 
Chromatography: Basic principle; Agarose gel electrophoresis, Poly-acrylamide 
gel electrophoresis, counter current electrophoresis, Immuno-electrophoresis, 
isoelectric focusing 
 
Centrifugaion: Basic principle; RCF and Sedimentation Coefficient; Types of 
Centrifugation-High speed and Ultracentrifugation, Differential and Density-
gradient centrifugation; Analytical centrifugation and applications 
 
Spectroscopy: Theory and applications; UV-visible, Fluorescence, IR, FTIR, NMR, 
Mass, Raman and atomic absorption spectroscopy; Fluorescence polarization 
 
 
Enzymology 
Chemical basis of life: composition of living matter; Water properties; pH; 
ionization and hydrophobicity: Biomolecular hierarchy 
 
Protein: Amino acids-structure and functional group properties; Covalent 
structure of Peptide; Hierarchy in protein structure; Elucidation of primary and 
higher order structures. 
 
Carbohydrates: Mono, di and polysaccharides, Glycosylation of other 
biomolecules- glycoproteins and glycolipids. 
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Lipids: Structure and properties of important members of storage and 
Membranes lipids, Lipoproteins. 
 
Nucleic acid: Components of DNA and RNA, structure of DNA and RNA. 
Watson-Crick model, alternate double helical structures of DNA. Supercoiling of 
double helix, DNA renaturation kinetics. 
 
Enzyme catalysis: Definition of enzyme, active site, substrate, coenzyme, cofactor 
and different kind of enzyme inhibitors, Michaelis-Menten kinetics; methods of 
plotting enzyme kinetics Lineweaver-Burk, Hanes-Woolf, Edie-Hofstee and 
Dixon plot, Two substrate kinetics, deviation from linear kinetics; Ligand 
binding studies, rapid kinetics, association and dissociation constants; factors 
influencing catalytic efficiency- effect of pH, temperature and isotopically labeled 
substrates on enzyme activity, solvent effects; Allosteric model of enzyme 
regulation, substrate induce conformational change in enzyme. 
 
 
Recommended Books:           
1. Physical Chemistry: With Applications to the life sciences by D. Eisenberg and 
D. Cum (Benjamin/ Cummings)                                                                                                                                                               
2. Biochemistry,6e, by J.M. Berg, J.L.Tymoczko and L.Stryer (W.H.Freeman)                                                              
3.Biophysics, 3e, by W.Hoppe et al, (Springer-Verlag)                                                                                    
4. Biochemistry,4e, by D.Voet and J.G.Voet(Wiley)                                                                                                  
5. Biochemistry,4e, by G.Zubay (William C.Brown)                                                                                                    
6. Physical Biochemistry,2e,by K.E.Van Holde (Prentice Hall)                                                                        
7. Lehninger Principles of Biochemistry,2e,by David L.Nelson, Michael M.Cox                                                  
8.Principles and Techniques of Practical Biochemistry,7e,by Keith Wilson and 
John Walker                   
9.Physical Biochemistry: Applications to Biochemistry and Molecular 
Biology,2e,by David Freifelder      
10.Biophysical Chemistry: Part III: The Behaviour of Biological Macromolecules, 
byCharles R.Cantor and R.Schimmel 
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Paper MB-1.2(Theory)                                                                 
 
Diversity of microbes & cell biology  
 
Diversity of Prokaryotic and Eukaryotic Microbes  
Biodiversity: Concepts and levels; Role of biodiversity in ecosystem functions 
and stability   ; speciation and extinction  
 
Microorganisms: Classification and survey; General characteristics, Modes of 
reproduction, Classification – Criteria, Numerical taxonomy and Bergey’s 
Manual; Microbial phylogeny as revealed by rRNA sequencing; Metagenomics; 
Extremophilles. 
 
General characteristics of various groups of prokaryotes: Archea, Bacteria-
Mycoplasmas, Rickettsiae, Chlamydiae, Spirochaetes, Cynobacteria and 
Actinomycetes.       
                                                                                                     
General characteristics, Structure, classification, life cycles (imp forms), sexual 
and asexual reproduction and evolution of Algae.    
                                                                                                               
General characteristics, Structure, classification, life cycles (imp forms), sexual 
and asexual reproduction of Yeasts and Moulds. 
 
General characteristics, classification and importance of Protozoa 
 
 
Cell Biology 
Cell theory; Cell morphology and significance of being small in size. 
 
Cytoplasmic membrane: Structure, function and composition; Membrane 
transport systems; cellular junction and adhesion; Protein trafficking in 
Endoplasmic reticulum and Golgi apparatus 
 
Variation in microbial cell wall structures 
 
Molecular basis of chemotaxis; Functional biology of Cilia and Flagella 
 
Biogenesis of Chloroplast and Mitochondria   
 
Nucleus: Structure and function of Nuclear envelop. Lamina and Nucleolus; 
Nucleoid 
 
Inclusion bodies; Carbon storage polymers; Other storage materials 
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Gas vacules: structure and functions 
 
Cell cycle regulation in Prokaryotes and Eukaryotes 
 
Cell signaling: Cell signaling receptors, GPCR, Enzyme linked receptors 
 
 
Recommended books: 

1. General Microbiology, 5e,by R.Y.Stanier (Palgrave Macmillam) 

2. Microbiology, 5e,by M.J.Pelczar (Tata McGraw-Hill) 

3. Microbiology,9e,by L.M.Prescott (William C. Brown) 

4. Brock Biology of Microbiology, 14e, by M.Madigan et at.(Benjamin 

cummings) 

5. Biodiversity of Microbial life, by J.T.Staley and A.L.Raysenbach(John 

wiley) 

6. Microbial Ecology: Fundamentals and Applications, 6e, by R.M.Atlas and 

R.Bartha(Benjamin cummings) 

7. Bacterial Metabolism,2e,by G.Gottschalk(Springer) 

8. Microbial Physiology, 2e,by I.W.Dawes and I.W.southerland(Blackwell) 

9. Prokaryotic development, by Y.V.Brun and L.J.Shimkets,eds (ASM Press) 

10. Molecular biology of the cell,4e ,by B.Alberts (Garland) 

  
Paper MB- 1.3 (Theory) 
Molecular Biology & Microbial metabolism  
 
Growth and Microbial Metabolism 
Microbial growth kinetics:  Growth curve; Measurement of growth; Continuous 
culture; Influence of environmental factors on growth;  Microbial growth in 
natural environments; Counting viable but non- culturable prokaryotes; Quorum 
sensing; Growth under starvation  
 
Growth control of Microorganisms:  Pattern of microbial growth; Condition 
influencing the effectiveness of antimicrobial agents activity;  Use of physical and 
chemical methods in control  
 
Nutritional types of Microorganisms; Culture media 
  
Carbohydrate Metabolism:  Fermentation, anaerobic and Aerobic respiration- 
Enter Doudoroff pathway, TCA Cycle, Pentose Phosphate pathway, Hexose 
Monophosphate shunt, Glyoxylate cycle, Regulation of sugar degradation 
pathway; Glycogenesis;  Gluconeogenesis; Electron transport systems and ATP 
generation  
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Lipid Metabolism:  Biosynthesis of Fatty acids, Triacylglycerols, Membrane 
phospholipids, Oxidation of Fatty acids  
 
Amino acid Metabolism: Lysine, Glycine, Proline, Tryptophan, Ornithin cycle; 
Urea cycle  
Biosynthesis of Nucleic acids: Salvage and de novo pathways 
 
Peptidoglycan biosynthesis; Oxygenic and anoxygenic photosynthesis  
Autotrophy;  Photolithoautotrophy ; Energy conservation in Chemolithotrophic 
bacteria 
 
Heterotrophic CO2 assimilation: Acetogenesis; Methanogenesis; Hydrogen 
production  
Nitrogen Metabolism:  Nitrification, Denitrification; Nitrogen fixation – 
Symbiotic and asymbiotic; Ammonification 
Dissimilatory and assimilatory Sulphur metabolism 
 
 
Molecular Biology  
Organization of genomes:  Genes and Chromosomes; Satellite DNA, 
Euchromatin, Heterochromatin, Palindromes and Inverted repeats 
DNA Replication:  General principle; Semiconservative and semidiscontinuous 
nature of replication; Okazaki fragments; Enzymes and accessory proteins; 
Initiation, Elongation and Termination of replication, Models of replication-Eyes, 
Rolling circles and D loops; Topology of DNA replication  
Recombination and Repair : Homologus, non-homologus and site specific 
recombination; Holiday junction; Cre/Lox recombination; DNA repair enzymes, 
Photoreactivation ; Excision repairs; Mismatch repair, SOS repair 
Mutation:  Nonsense, missense and point mutation;  Intragenic and Intergenic 
suppression; Physical, Chemical and biological mutagens; Role of Transposons in 
mutation 
Transcription:  Prokaryotic transcription- Transcription Unit; Enzymes and 
accessory proteins; Initiation, Elongation and Termination-rho dependent and 
rho independent termination of RNA chains; Attenuation  and Anti-termination; 
Eukaryotic transcription-Promoter, Enhancer, General Transcription factors 
Translations in Prokaryotes and Eukaryotes:  Translational machinary, 
Ribosome, Genetic code- Degeneracy of codons, Wobble hypothesis;  Activation 
of amino acids;  Mechanism of Initiation, Elongation  and Termination; Post-
translational modifications 
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Recommended Books: 
1. Genes XI, by Benjamin Lewin (Oxford University Press) 

2. Molecular Biotechnology, 2e, by S.B.Primrose (Wiley-Blackwell) 

3. Molecular Biology of the Gene, 7e, by J.D.Watson et al. (Benjamin 

Cummings) 

4. Recombinant DNA Methodology II, by R.Wu,ed. (Academic Press) 

5. Molecular Biology of Cell,2e, by David P.Clark (Academic Press)  

6. General Microbiology,5e, by R.Y.Stanier(Palgrave Macmillan) 

7. Microbiology,5e,by M.J.Pelczar 

8. Microbiology, 9e , by L.M.Prescott  (William C. Brown) 

9. Brock Biology of Microorganisms, 14e, by M.Madigan et al.(Benjamin 

Cummings) 

 
 
Paper MB-1.4 (Practical) 
Biochemistry and Analytical Technique 

1. Standard buffer solution preparation and pH determination 

2. Phase contrast microscopy (demonstration)  

3. Fluorescence microscopy (demonstration)  

4. Isolation of photosynthetic pigments and study of their absorption spectra 

5. Techniques of Thin layer, Ion exchange and Gel filtration chromatography 

6. Estimation of carbohydrates and proteins 

7. Isolation and partial purification of bacterial enzyme 

8. Determination of specific activity and stability of partially purified 

enzymes 

9. Effect of substrate concentration, pH, temperature , salt concentration,  

activator, and inhibitor on enzyme activity 

10. Determination of Km and Vmax with and without competitive and non-

competitive  inhibitors for partially purified enzyme 

11. SDS-Polyacrylamide gel electrophoresis of protein 

 
Paper MB-1.5 (Practical) 
General Microbiology 

1. Microbial staining techniques  (Simple staining;  Gram staining; 

Endospore Staining; Flagella Staining; Cell wall Staining; Negative 

Staining) and Microscopic  studies of microbial morphology (shape, size, 

arrangement etc.) 

2. Enrichment and morphological study of Endospore-forming bacteria, 

Phototrophic bacteria, Myxobacteria 
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3. Isolation of Microbiota from different habitats – Aliquot preparation, 

Dilution techniques, Streak method, Enrichment method by using 

selective  media and by modifying microenvironments, Identification of 

isolated bacteria (microscopic, cultural, biochemical and physiological 

tests) 

4. Isolation of Protozoa from soil 

5. Isolation of Bacteriophage 

 
Paper MB – 1.6 (Practical) 
Microbial Metabolism and Molecular Biology 

1. Study of Microbial Growth Curves; Determination of generation time; 

Estimation of growth- Plate count method (Viable colony count of 

microbes), MPN Technique, Turbidometry, Microscopic counts with 

Haemocytometer, Dry weight Estimation; Di-auxic growth curve. 

2. Effect of environmental factors  (temperature, pH, carbon and nitrogen 

sources) on growth of Microorganisms  

3. Isolation of genomic and plasmid DNA – preparation of ‘cot’ curve  

4. Absorption spectra of isolation protein and DNA 

5. Induction of mutation, and selection of mutants using Replica plating 

Technique 

6. Auxotrophic mutant isolation  

 
Paper MB – 1.7 (Class Test) 
Average of continuing class test scores on all the theoretical and practical subjects 
taught in semester I 
 
Paper MB – 1.8 (Seminar) 
A Seminar topic will be allotted to individual student according to his/her area 
of interest (students are also suggested to propose topics with relevant published 
information during the time of allotment), on which a report should be prepared 
and submitted after presentation as per schedule. 
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SEMESTER II 
Paper MB-2.1 (Theory) 
Genetics and Genetic Engineering 
 
Genetics 
DNA as genetic material; Physical basis of heredity; Chromosomes; Cell division 
Gene transfer mechanisms: Transformation, Conjugation, Transduction 
Extra-chromosomal genetic elements and their inheritance; Mitochondrial DNA 
IS element and Transponos 
 
Genetic analysis of Bacteriophages: general outline (lambda and T4) 
 
Regulation of gene expression in prokaryotes and eukaryotes: Operon concept-
lac, ara and trp operons, nif regulon; Environmental factors of gene regulation; 
Chromosome remodeling; RNA dittoing; SiRNA and RNA Interference. 
 
Outline of Mendelian genetics; Linkage and Chromosome mapping; Cross over, 
chi square test for linkage; Recombination frequency and map construction; 
Tetrad analysis in yeasts and recombination mapping with tetrad; Mapping with 
molecular markers. 
 
 
Genetic Engineering 
Basic concepts: Restriction enzymes; DNA ligase, Klenow enzyme, T4 DNA 
ligase, Polynucleotide kinase, Alkaline phosphatase, Linkers and Adaptors; 
Labelling of DNA – Nick Translation, Random priming, Radioactive and non-
radioactive probes; Northern andSouthern hybridization; DNase foot printing; 
DNA sequencing methods 
 
Cloning vectors: Plasmid (pBR322, pUC, Blue Script), Phagemid, Lambda 
vectors, Cosmid; Artificial chromosomes (YAC, BAC); Bacterial Expression 
vectors (pMal, pET based vectors); Cloning in yeast, Yeast vector development, 
YEp, YRp, YCp and Yip, 2µ plasmid,Transformation in yeast; Shuttle vector; 
Agrobacterium tumefaciens; Genetic elements present in Ti plasmid, disarmed Ti 
plasmid, Plant transformation-binary and cointegrate vectors 
 
Cloning Methodologies: Insertion of Foreign DNA into host cells, Genomic and 
cDNA library; Expression cloning 
 
PCR: Principle, Thermostable DNA polymerase, Proof reading enzymes, Primer 
design; Types of PCR-Reverse transcriptase, Real Time PCR, Degenerate PCR, 
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Inverse PCR: Cloning of PCR products, TA-cloning, PCR based mutagenesis, 
Application of PCR in bacterial and viral detection 
 
Recommended Books: 

1. Principal of Gene Manipulation, 6e, by S.B. Primrose, R.M. Twyman and 

R.W. Old 

2. Genetic Engineering, 3e, by S. Rastogi and N. Pathak (Oxford University 

Press) 

3. Molecular Cloning, A Laboratory Manual 4e, by J.Sambrook and D.W. 

Russel (CSHL Press) 

4. Genetics as a Tool in Microbiology, vol. 31, by S.W. Gloover and D.A. 

Hopwood (Cambridge University Genetics as a Tool in Microbiology, 

vol.31, by S.W. Gloover and D.A. Hopwood (Cambridge University Press) 

5. Molecular Genetics of Bacteria, 4e, by L. Snyder and W. Champness (ASM 

Press) 

6. Genetics of Bacteria, by A. Galizzi, ed. (Academic Press) 

7. Molecular Biology of the Gene, 7e, by J.D. Watson et al. (Benjamin 

Cummings) 

8. Principles of Genetics. 8e. by Gardner, Simmons, Snustad 

 
Paper MB- 2.2 (Theory) 
Agricultural & Environmental Microbiology 
 
Agriculture Microbiology 
Soil microorganisms in Agro-ecosystems: Types of microbial communities; soil 
microbial diversity; significance and conservation; Effect of agriculture practices 
on soil organisms 
 
Biological Nitrogen fixation: Diversity of nitrogen-fixing organisms, Rhizobium-
legume association, Nitrogenase, Mechanism of nitrogen-fixation 
 
Chemical transformation by microbes: organic matter decomposition, Nutrient 
mineralization and immobilization; Transformation of carbon and carbon 
compounds; Availability of Phosphorus, Sulfur, Iron and trace elements to 
plants; Biodegradation of Herbicides and Pesticides. 
 
Biofertilizer: Mass cultivation of microbial inoculants; Green manuring; 
Algalization; Biopesticides 
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Introduction to Phytopathogens: Symptoms, Pathogenesis, Molecular aspects of 
plant pathogens interactions, Host defence mechanism; Mycotoxins and 
Aflatoxin; Disease forecasting and assessment of losses; Prevention of epidemics 
and disease control 
 
Symbiotic associations: Mycorrhizae; Lichens and PGPR 
 
 
Environmental Microbiology 
Microbiome: Microbes in terrestrial,aquatic, atmospheric and biological 
environments; Animal as an environment-microbial population of alimentary 
canal, skin and rumen 
 
Eutrophication and its control; Biofilm reactors and its ecological implications 
Significance of microbial activities in the environment: Role of microorganisms in 
the cycling of bioelements; Biotransformation; Microbial degradation of 
recalcitrant chemicals and xenobiotics (petroleum and hydrocarbons) 
 
Bioremediation: Biomagnification; Bioaugmentation; Microorganisms in mineral 
recovery 
 
Structure and development of microbial communities and ecosystem-succession 
of microbiota in decomposing plant materials 
 
Biological interactions: Microbe-microbe interaction 
 
Microorganism and pollution: Microbial aspects of air and pollution; Role of 
microbes in biomonitoring of water quality – Indicator organisms, Single species 
laboratory bioassays, A brief idea of various stag of wastewater treatment- 
Trickling filter- community, design and operation, Activated sludge; Oxidation 
pond, Facultative pnds, Anaerobic treatment of wastewater and sludge; Methane 
production; Use of microbes for removing toxic metal ions from waste water- 
mechanisms, absorption and deabsorption, batch and continuous systems; 
Microbial toxins in the environment, Biosensors. 
 
Recommended books: 

1. Microbial Ecology: Fundamentals and applications, 6e, by R.M. Atlas and 

R. Bartha (Benjamin Cummings) 

2. Biology of industrial Microorganisms, 3e, by A.L. Demain and N.A. 

Solomon, eds (Benjamin Cummings) 

3. Waste Water Treatment for Pollution Control, 2e, by S.J. Arceivala 

(McGraw-Hill) 
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4. Biodegradation and Biormediation, 2e, by M. Alexander (Academic Press) 

5. Manual of Environmental Microbiology, 3e, C.J. Hurst et al., eds (ASM 

Press) 

6. Microbial Mineral Recovery (Environmental Biotechnology), by H.L. 

Ehrlich and C.L. Brierley (McGraw-Hill) 

7. Biochemistry and Molecular Biology of Plants, 2e, by Buchanan et al 

(ASPP, Maryland) 

8. Soil Microbiology, Ecology and Biochemistry, by Eldor Paul (Academic 

Press) 

9. Plant Pathology, 5e, by George N. Agrios, (Elsevier Science) 

10. Agricultural Microbiology, by D.J. Bagyaraj and G. Rangaswami 

11. Microbiology Interactions in Agriculture and Forestry by N.S. Subbarao 

and Y.R. Dommergues (Science publishers). 

 
 
Paper MB-2.3 (Theory) 
Industrial and Food Microbiology 
 
Bioprocess Engineering and Industrial Microbiology 
Suitability of microbes in industrial processes and their source; Type of 
fermentations and bioreactors; Substrates for industrial fermentations; Growth 
kinetics in batch and continuous fermentation processes; Strain improvement 
Design of fermentor; Instrumentation and control; Methods for the recovery and 
purification of fermentation products (downstream processing); Economic 
aspects of fermentation processes 
 
Production aspects (Microbial stains, Substrate, Flow diagrams, Products 
optimization, and Applications) of the following: Industrial alcohol and alcoholic 
beverages and glycerol; Organic acids-citric, lactic, acetic, propionic, gluconic 
acid; Amino acids- glutamic acid, lysine; Enzymes-extracellular amylases and 
proteases; Vitamins-Vit.B12 and riboflavin; Antibiotics-B-lactam, whole cell and 
enzyme immobilization and their industrial application 
 
Single cell protein; Polysaccharides; Recombinant DNA products-Insulin; 
Somatostatin; Interferon; Microbial insecticides 
 
Biogas from wastes: Anaerobic digestion and Methanogenesis; Microbiota 
involved anaerobic digestion; Ensilaging and methane generation; Bio-hydrogen; 
Techno-economics of biogas generation from fruits and vegetable wastes 
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Food Microbiology  
Factors effecting the growth and survival of microorganisms in foods: Intrinsic 
factors-Nutrient content, pH, Eh. Antimicrobials and Aw; Extrinsic factors-
Relative humidity; temperature, and gaseous atmosphere 
 
Methods of studying microbes and their products in food stuffs. 
 
Spoilage Of fruits and vegetables; Fresh and processed meats and poultry; 
Miscellaneous foods such as Bakery  products, Dairy products, Beer and wines, 
Fermented solid-substrate foods, and canned 
 
Microbiology and foods preservation with chemicals, irradiation, low and high 
temperatures, high pressure, modified atmosphere, low humidity and drying 
Manufacture of fermented foods: Dairy products(Acidophilus milk, Cheese and 
Yogurt),Meat and fishery products (Dry sausages and Fish sauces); Piant 
products (Cocoa beans, Coffee beans, Olives, Pickles, Sauerkraut, Soy sauce, 
Tempe and Idli); Breads; Beverages(Cider, Sake, Vinegar and PlamWines) 
 
Food-borne diseases and food poisoning by microbial agents: Clostridium 
perfringens; Helminthes and Nematodes; Protozoa (Giardia, Entamoeba); Toxigenic 
fungi (Penicillium and Fusarium) 
 
The hazard analysis and critical control point (HACCP) concept in controlling 
microbiological quality of foods; Predictive models; Law in terms of food 
preservation and regulation 
 
Recommended Books: 

1. Biology of Industrial Microorganisms, by A.L. Demain and N.A. Solomon, 

eds (Benjamin/Cummings) 

2. Food Microbiology: Fundamentals and Frontiers, 3e, by M.P. Doyle and 

L.R.Beuchat (ASM Press) 

3. Food Microbiology, 3e, by M.R.Adams and M.O.Moss (Royal Society of 

Chemistry) 

4. Microbial Energetics,2e, E.A.Dawes (Chapman & Hall) 

5. Principles of Fermentation Technology, 3e, by P.F. Stanbury et al. 

(Butterworth-Heinemann) 

6. Microbiology,9e, by L.M. Prescott (William C. Brown) 

7. Brock Biology of Microorganisms, 14e, by M.Madigan et al.(Benjamin 

Cummings) 
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Paper MB-2.4 (Practical) 
Genetics and Genetic Engineering 
 

1. Isolation of bacterial genomic DNA and plasmid 

2. Bacterial transformation and conjugation 

3. Pedigree analysis 

4. PCR and TA Cloning 

5. Bacterial expression of proteins 

6. Restriction enzyme digestion of DNA 

7. RT-PCR 

Paper MB-2.5 (Practical) 
Agricultural and Environmental Microbiology 
 

1. Enumeration of soil microorganisms: bacteria, actinomycetes, fungi by 

standard plate count 

2. Isolation of cellulose decomposing microbes and estimation of cellulose 

activity 

3. Specimen study of some plant diseases 

4. Isolation of plant pathogens (fungi, bacteria, and viruses) from different 

plant parts 

5. Physico-chemical analysis of water – pH, TDS, DO, COD, BOD, 

phosphate,NH4+ - N, No3- -N 

6. Estimation of organic carbon 

7. Determination of ammonification, nitrification and denitrification rates in 

soil and water 

8. Sampling and quantification of microorganisms from air 

9. Analysis of soil: Texture, pH, Moisture content, Water-holding capacity, 

Percolation, Nitrogen and Organic matter 

10. Determination of microbial activity in soil and composting plant materials 

11. Isolation of microbes from rhizoplane, rhizospere and phylloplane 

12. Tests for presence of enzymes in soil: dehydrogenase, amylase, invertase 

and catalase 
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Paper MB – 2.6 (Practical) 
Bioprocess Engineering and Food Microbiology 
 

1. Detection and enumeration of indicator and index organisms for 

foodborne pathogenesis(Total Enterobacteriaceae, Total coliforms, Faecal 

coliforms, Escherichia coli, and Aerobic sporeformers) 

2. Microbiological examination of processing plant, equipment, working 

surfaces etc. 

3. Quantifying the thermal death point of microorganisms (D and z valus) 

4. Bioassay  of vitamin B12 

5. Mushroom production 

6. Determination of the role of yeasts in bread making 

7. Determination of the role of moulds in tempe making 

8.  Isolation of antibiotic producing microorganisms by crowded plate 

technique 

9. Immobilization of microbial cells by entrapment methods 

10. Ethanol production from whey, fruit wastes, malt etc. 

11. Production and estimation of citric acid from pineapple waste in solid 

state fermentation using a selected strain of Aspergillus 

12. Saccharification of agro-based industry waste materials by fungal 

cellulases and hemicellulases 

 
Paper MB – 2.7 (Class Test) 
Average of continuing class test scores on all the theoretical and practical subjects 
taught in semester I 
 
Paper MB – 2.8 (Seminar) 
A Seminar topic will be allotted to individual student according to his/her area 
of interest (students are also suggested to propose topics with relevant published 
information during the time of allotment), on which a report should be prepared 
and submitted after presentation as per schedule. 
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SEMESTER – III 
Paper MB-3.1 (Theory) 
Virology and Immunology 
 
Virology  
Classification and general properties of major families of viruses including their 
modes of replication 
 
Detailed study viz. Pathology, pathogenesis, symptoms, epidemiology, 
transmission, diagnosis, prevention and control of important genera of viruses 
causing diseasesin man, animals, plants and insects included in thr following 
families- DNA (Herpes, Hepatitis B, Adenovirus, SV40, CAMV, Baculo Virus) 
and RNA (Polio, Influenza, Retro, TMV) viruses 
 
Mechanism of virus entry into plant cells; Methodes of assay of plant viruses 
 
Biochemical changes induced by virus in plant cells; Biology and mode of 
transmission of plant viruses 
 
  
Immunology 
Cells and organs of immune system; Antibody specificity, diversity, memory, 
and self and non-self discrimination; Theories of antibody production; 
Immunogens, Immunoglobulines-fine structure, classification , 
function,synthesis and evolutionary aspects; Hybridoma production; Monoclonal 
antibodies- general properties and applications; Antigen-antibody reactions 
 
Complement system; Basic biology of B cells and T cells – their ontogeny ,subsets 
and functions; Phagocytosis; Triggering of immune response-both humoral and 
cell-mediated antibody formation; Mechanism of cell-mediated immunity; 
Mitogens ; Adjuvants; Immune tolerance, developing and mechanism; 
Immunosuppression; Immunological hazards of transfusion 
 
Immunological methods – Immunofluorescence , Immunoelectrophoresis, 
Counter current Immunoelectrophoresis, RIA, ELISA, and Immunoblooting 
 
Immunogenetics:  Structure,  distribution and function of histocompatibility 
antigens; Major histocompatibility gene complex , gene complex, HLX adnd H-2 
systems; MHC Restriction; Immune response genes; HLA and disease; 
Immunogenetics of tissue transplantation; HLA-typing 
 
Immunopathology: Classification of immunopathological disorders; General 
account of immune deficiency disorders- both primary and secondary types;  
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Acquired immune deficiency syndrome (AIDS); Atopy, Allergy and 
Hypersesitivity reaction; Auto-immunity; Mechanism of development of 
autoimmune diseases; Vaccines 
 
Tumour immunology: Host-tumour interactions; Classification of tumour 
specific transplantation antigens; Antibody dependent cell cyotoxicity; Natural 
killer cells; Immune surveillance; Tumour escape mechanisms; Blocking 
antibodies; Immunotherapy of cancer; Immunotoxins 
 
Recommended books: 

1. Immunology, 8e, by J. Kuby goldsby, TJ Kindt, Barbara, A. Osborne (W.H. 
Freeman) 

2. Basic Virology. 3e, by Edward K. Wagner, M.J. Hewlett, D.C. Bloom, D. 
Camerini (Wiley-Blackwell) 

3. Introduction to modern Virology, 6e, N.J. Dimmock, A.J. Eastern and K.N. 
Lepbard (Blackwell) 

4. Field,s Virology I and II, 6e by Bernard N Fields, David M. knipe Peter 
Howley 

5. Principles of Virology, 3e, by S. June Flint et al. 
6. Virus Taxonomy by M.V. Van regenmortel, C.M. Fauquet, D.H.L. Bishop 

(Academic Press) 
7.  Roitt’s essential immunology, 12e, by P.J. Delves, S.J. Martin, D.R. Burton, 

I. M. Roitt. 
 
 

Paper MB-3.2 (Theory) 
Medical Microbiology 
History of Medical Microbiology: Koch postulates; Microflora in human body in 
relation to pathogenesis and epidemiology 
 
Study of the following genera of bacteria in relation to pathogenesis: 
Corynebacterium; Staphylococcus; Escherichia; Klebsiella; Shigella; Vibrio; 
Campylobacter; Pseudomonas; Pasteurella; Haemophilus; Bordetella; Bacillus; 
Clostridium;  Mycobacterium; Actinomyces; Nocardia; Listeria; Legionella 
 
General description, biological properties and diseases caused by the following 
groups of pathogens: Mycoplasmas; L-phase variants; Rickettsiae ; Chlamydiae, 
Spirochetes 
 
General account of diseases caused by pathogenetic fungi: Candidiasis, 
Aspergillosis                       
Preliminary account of biology, prevention and infectious potential of protozoa: 
Entamoeba; Plasmodium, Giardiasis 
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A general account of routinely employed diagnostic teests in microbial diseases- 
Culture, Smear, Biochemical tests, Antimicrobial testing, Introduction to animal 
inoculation, Skin tests and Serological tests (Precipitation, Immuno-
electrophoresis, Flocculation-VDRL, Agglutination- Widal, Immunofluorescence, 
Haemagglutination, Neutralization and ELISA) 
 
Antibiotics and Chemotherapeutics 
Chemical non-medicinal antimicrobials: Santizers; Disinfectants; Anticeptics 
Bactericidal and bacteriostatic agents; Factors affecting static and cidal activity; 
Phenols and phenolic compounds; alcohols; Halogens; Heavy metals; Dyes; 
Detergents; Aldehydes 
 
Synthetic medicinal agents (drugs): Sulphonamides; Antitubercular compounds; 
Nitrofurans; Nalidixide acid; Metronidazoles 
 
Antibiotics: Definition of antibiotics; Types (chemical) of antibiotics; 
Classification of antibiotics on the basis of mode of action; Non-medical use of 
antibiotics 
 
Antimicrobial spectrum and mode of action of common antibacterial antibiotics- 
Penicillins, Cephalosporins, Chloramphenicol, Streptomycin, Rifampicin, 
Tetracycline, Erythromycin, Polmyxins, Vanocomycin, Nalidixic acid, 
Ethanbutol, Novobiocin 
 
Qualitative assay of drugs (Drug sensitivity testing); Quantitative assays; Choice 
drug determination; doasage; Route of administration; Combined drug therapy; 
Policies of antibiotic usage 
 
Antifungal antibiotics: Chemical nature, Mode of action and Action spectra of 
Amphotericin B, Nystatin, Neofulvin, Flucytocin and Ketoconazole 
 
Antiviral agents; Interferon and its action; Chemical antiviral agents 
 
Mechanism and prevention of drug resistance in bacteria 
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Paper MB- 3.3 (Theory) 
Biostatistics and Bioinformatics 
 
Biostatistics 
Concept of matrix; Matrix as an operator; Types of matrices; Matrix 
diagonalization; Determination of matrix; Rank of a matrix 
 
Frequency and distribution of biological variations ; Measures of central 
tendency- Mean, Median, Mode; Measures of dispersion- Range, Standard 
deviation and standard error 
 
Classification and identification of probability; Laws of probability; Theorems of 
total probability 
 
Binomial distribution, Normal distribution, Poisson and Gaussian distribution; 
Fitting of observed distribution to a theoretical distribution. 
 
Statistical models; Methods and applications; Sampling and N on-paired-data; 
Heterogenicity of variance 
 
Test of hypothesis and tests of significance: z-test(large samples), t-test (small 
samples), confidence limits of mean,  F-test and analysis of variance(ANOVA) in 
one way and two way classification, Least significance difference (LSD), Chi-
square (X-square) goodness of fit tests 
 
Correlation and regression- definition, formulae and statement of properties; 
Performance of biostatistics on MS excel and SPSS software 
 
 
Computer Applications and Bioinformatics 
Basic concepts of computers: Architecture-Input,  Output, CPU, ALU etc; 
MATLAB; Generations of hardware and software; A brief introduction on input-
output devices-disks, printers, CD-ROMS and other storage media etc.; 
Operating systems- WINDOWS and UNIX; System and application software; 
Basics of internet- LAN, MAN and WAN; Concepts of websites 
 
Electronic spread sheet: Creating, opening and saving files; Working with 
worksheets; Creating formulae; Working with charts; Summarizing data in lists 
and tables; Analyzing data with Pivot tables; Analyzing sample statistical data; 
Validating cells 
 
Genomics and Proteomics data analysis: Entire genome expression analysis- 
Microarrays, Expressed sequence tags (EST), Single nucleotide polymorphism 
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(SNP), and Serial nucleotide polymorphism (SNP), and Serial analysis of gene 
expression (SAGE); Gen bank; Protein data bank, Pair  wise sequence 
comparison; Sequencing genomes and proteomes; Sequence assembly; 
Multifunctional tools for sequence analysis; Multiple sequence alignments; 
Genomes and proteomes on the web; Sequence queries against biological 
databases – BLAST and FASTA; Annotating and analyzing genome and 
proteome sequences; Biological pathway databases; Swissprot; Phylogenetic 
alignment; Profiles and motifs 
 
Homology modeling, Threading, Structure prediction, Structure-structure 
Comparison of macromolecules, stimulated docking, Ligand data base 
 
 
Paper MB-3.4 (Practical) 
Virology and Immunology 
1. Isolation and enumeration of bacteriophages (using double agar layer 

technique) 

2. Determination of one-step growth curve of bacteriophage 

3. Haemagglutination test for presence of antigens (microorganisms) 

4. Infectivity of plant viruses (using local lesion method) 

5. Study of cytopathic effect of viruses 

6. Serological tests of diagnostic importance including complement fixation, 

precipitin reaction, slide agglutination test, Widal test, Tuberculin test and 

ELISA 

7. Counter electrophoresis 

8. Blood examination for ABO groups and Rh factors 

9. Haemagglutination inhibition test 

10. To perform western blotting  

11. To study morphological and staining characteristics of lymphocytes, 

neutrophiles, monocytes, eosinophiles and basophiles 
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Paper MB-3.5 (Practical) 
 
Medical Microbiology 
1. Estimation of urine bacteria by calibrated loop-direct streak method and pour 
plate method 
2. Urine culture and microbial analysis for antibiotic sensitivity 
3. Isolation of enteric pathogens from stools by direct plating method 
4. Study of antimicrobial spectrum of antimicrobials 
5. Determination of cidal and static activity 
6. Screening of antibiotic producing microbes 
7. Production, Separation and detection of antibiotics by bioautographic methods 
8. Microbiological assay of antibiotics using tube dilution, well diffusion and 
agar dilution method 
 
 
Paper MB- 3.6 (Practical) 
Biostatistics and Bioinformatics 
1. Frequency distribution : Measures of central tendency and dispersion; 
Sampling; Analysis of variants; Testing of hypothesis, Correlation and 
Regression; Fitting an observed distribution to a theoretical distribution; 
Application of computers in biostatics; Usages of statistical packages 
2. Basics of computers: basic commands – file creation, copying, moving and 
deleting in Linux and Windows; Creating spread sheet to biological applications 
; using browsers; search engine; Pubmed; Using biological databases; Swissprot; 
Protein data bank and gene bank; Different type of sequence analysis queries in 
BLAST and FASTA;  Multiple sequence alignments and phylogenetic alignments; 
Protein structure prediction software; Genome and proteomes available on the 
web and their use;  Computer simulation of bimolecular structure;  Statistical 
software available on the web and their use 

 

Paper MB-3.7 (Class Tests)                                                   

Average of continuing class tests scores on all the theoretical and practical 
subjects taught in semester III 

 

Paper MB-3.8 (Seminar) 

A seminar topic will be allotted to individual student according to his/her 
interest , on which a report should be prepared and submitted after presentation 
as per schedule. 
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SEMESTER  IV 
Paper MB-4.1 (Theory) 
Genomics and Proteomics 
Genome sequencing projects, Next generation and its applications  

Molecular markers: VNTR, SNTR, RELP, AFLP, EST, SNP 

DNA Microarray and its applications  

Comparative genomics of bacteria, Horizontal gene transfer and microbial 
evolution, Hardy Weinberg principle 

Pharmacogenomics: High throughput screening in genome for drug discovery- 
identification of gene targets, Pharmacogenetics and drug development 

Protein concentration; protein sequencing; 2D electrophoresis of protein; 
isoelectro focusing; LC/MS-MS, MALDI-TOF for identification of proteins; 
protein-protein interaction- yeast two hybrid system, Phage surface display; 
Applications of proteomics in research 

Protein microarray and its applications 

 

Paper MB-4.2 (Theory) 
Bioethics and Intellectual Property Rights 
The importance of needs of bioethics; Bioethical buisness practices; Laws and 
bioethics; Environmental protection; Creating awarness and safeguarding health 
of consumers; Fair trade practices; Combating plagiarism 

Concept of property, rights/protection, duties, and their correlation; History and 
evaluation of intellectual property rights (IPR); Distinction among various forms 
of IPR 

Intoduction of intellectual properties and the Indian Legal System; Indian 
Trademark fundamentals, management, practice, and procedures; Contemporary 
and comparitive perspective in different jurisdictions; Copyright fundamentals, 
practice and perspective 

Introduction to patents; Key concepts ; International law of Patents; Indian Patent 
Act and practice; types of patents ; WIPO treaties 

International registration systems; Patent application; Documentation and 
search; Revocation of patent; Infringement or violation; Remedies against 
infringement; Drafting, Litigation; Commercialization  
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Law and practice; Trade secrets and confidential informations; plant varieties 
protection law; biodiversity law and traditional knowledge; legal implications 
and public concern in genetic modification in foods; Computer and Software IP, 
Semiconductor and cheap law 

 

Paper MB-4.2 (Dissertation/Review)  

Each student will required to undertake dissertation/review work assigned to 
her related R&T any area of microbiology under supervision of a faculty 
member. In principle, the research work will be carried out by the student 
himself/herself taking advice from his/her supervisor when problem arises. The 
work will be allotted at the beginning of the 4th semester specifying the different 
aspects to be carried out by the students. At the end of the semester the student 
will submit a report on her work in soft copy and hard copy (bound form). 
Evaluation shall include oral presentation and viva-voce.  

 

Paper MB-4.3 (Class Tests) 

Average of continuing class tests scores on all the theoretical and practical 
subjects taught in semester IV. 

Paper MB-4.4 (Seminar) 

A seminar topic will be allotted to individual student according to his/her 
interest, on which a report should be prepared and submitted after presentation 
as per schedule 

Paper MB 4.5 (Summer/Industrial Training) 

In –plant training in a microbiology-based industry or an advanced centre of 
learning is to be undertaken by each student. A report on the training is required 
to be submitted. On the basis of written report and industry manger/lab-in-
charge’s report, a viva-voce will be conducted for evaluation of the student. 

 

                                    ****************** 
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Corrected Syllabus for M. Sc (Regular) in Chemistry 
(Under Choice Based Credit System) 

        

SUMMARY 

Serial Number Semester Total Marks Total Credits 

1 1st Semester 400 32 

2 2nd Semester 400 32 

3 3rd Semester 400 32 

4 4th Semester 400 32 

Total 1600 128 

 

1ST SEMESTER 

COURSE CODES Details of Courses Marks 

For Theoretical papers:  

Class Tests plus  

End Semester Exam. 

Credit 

Theoretical CHEM-1101 Organic Chemistry 12 + 38 = 50 4 

CHEM-1102 Inorganic Chemistry 12 + 38 = 50 4 

CHEM-1103 Physical Chemistry 12 + 38 = 50 4 

Practical CHEM-1201 Organic Chemistry 50 4 

CHEM-1202 Inorganic Chemistry 50 4 

CHEM-1203 Physical Chemistry 50 4 

Theoretical ¶CHEM-IDC-1 Physical Organic 

Chemistry 

25 + 75 = 100 8 

Total Marks &Total Credits 400 32 
¶ IDC = Inter Disciplinary Course  

 

2ND SEMESTER 

COURSE CODES Details of Courses Marks 

For Theoretical papers:  

Class Tests plus  

End Semester Exam. 

Credit 

Theoretical CHEM-2101 Organic Chemistry 12 + 38 = 50 4 

CHEM-2102 Inorganic Chemistry 12 + 38 = 50 4 

CHEM-2103 Physical Chemistry 12 + 38 = 50 4 

Practical CHEM-2201 Organic Chemistry 50 4 

CHEM-2202 Inorganic Chemistry 50 4 

CHEM-2203 Physical Chemistry 50 4 

 CHEM-IDC-2 Bioorganic, 

Supramolecular and 

Medicinal 

Chemistry 

25 + 75 = 100 8 

Total Marks & Total Credits 400 32 

 

 

3RD SEMESTER 
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COURSE CODES Details of Courses Marks 
For Theoretical papers:  

Class Test plus  

End Semester Exam. 

Credit 

Theoretical CHEM-3101 Organic Chemistry 12 + 38 = 50 4 

CHEM-3102 Inorganic Chemistry 12 + 38 = 50 4 

CHEM-3103 Physical Chemistry 12 + 38 = 50 4 

Practical CHEM-3201 Organic Chemistry 50 4 

CHEM-3202 Inorganic Chemistry 50 4 

CHEM-3203 Physical Chemistry 50 4 

Group 

Discussion & 

Viva-voce 

CHEM-3304 Advanced General 

Chemistry 

50 4 

Seminar CHEM-3404 Advanced General 

Chemistry 

50 4 

Total Marks &Total Credits 400 32 

 

4TH SEMESTER 

COURSE CODES* Details of Courses Marks 

For Theoretical papers: 

Class Test plus 

End Semester Exam. 

Credit 

Theoretical CHEM-4101 Organic Chemistry 

Special-I 

25 + 75 = 100 8 

CHEM-4102 Organic Chemistry 

Special-II 

25 + 75 = 100 8 

CHEM-4103 Inorganic Chemistry 

Special-I 

25 + 75 = 100 8 

CHEM-4104 Inorganic Chemistry 

Special-II 

25 + 75 = 100 8 

CHEM-4105 Physical Chemistry 

Special-I 

25 + 75 = 100 8 

CHEM-4106 Physical Chemistry 

Special-II  

25 + 75 = 100 8 

CHEM-4107 Environmental 

Science 

50 4 

Project CHEM-4501 Organic Chemistry 150 12 

CHEM-4502 Inorganic Chemistry  150 12 

CHEM-4503 Physical Chemistry  150 12 

Total Marks & Total Credits 400 32 

 
*COURSE CODES SPECIALIZATION 

CHEM-4101, CHEM-4102 & CHEM-4501 FOR ORGANIC CHEMISTRY SPECIALIZATION 

CHEM-4103, CHEM-4104 & CHEM-4502 FOR INORGANIC CHEMISTRY SPECIALIZATION 

CHEM-4105, CHEM-4106 & CHEM-4503 FOR PHYSICAL CHEMISTRY SPECIALIZATION 

CHEM-4107 COMPULSORY PAPER 
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Organic Chemistry 

 

Semester – I 

Paper: Organic Chemistry          60L 

(Core Paper) 

Course ID: CHEM-1101                    (Full Marks: 50/4 Credits) 

 

Unit-I: Structure Activity Relationship 

Molecular Orbital (MO) treatment of acyclic and cyclic conjugated systems, Huckel’s rule and 

concept of aromaticity, annulenes, heteroannulenes, fullerenes (C60), alternant and non-alternant 

hydrocarbons, anti-aromaticity, pseudo-aromaticity, homo-aromaticity, graphical methods-Frost 

diagram, Hückel treatment-applications to ethylene, allyl cyclopropenyl, butadiene, cyclobutadiene, 

Hammett equation and its modifications. 

 

Unit-II: Stereochemistry – I 

Acyclic systems up to 4 chiral centers, compounds with asymmetric carbons in branched chains, 

symmetry, point groups, correlation of axial dissymmetry and  centro-dissymmetry. Nomenclature 

of compounds involving axial and planar chirality, Winstein-Holness equation, Curtin Hammett 

principle, conformational analysis of  cyclohexene, decalins and their derivatives, effects of 

conformation on reactivity in acyclic compounds and cyclohexanes. 

Interconversion of Fisher, Newman and Sawhorse projections, effects of conformation on reactivity 

of acyclic compounds and cyclohexanes, E-Z isomerization. 

Elements of symmetry and chirality, optical purity, enantiotopic and diastereotopic atoms, groups 

and faces, stereospecific and stereoselective synthesis.  

 

Unit-III: Substitution (aliphatic electrophilic & nucleophilic) & Elimination reactions  

SE1, SE2 & SEi mechanisms, electrophilic substitution accompanied by double bond shifts. 

Reactivity-effects of substrate, leaving group and the solvent polarity. Mixed SN1 & SN2 and SET 

mechanisms. Reactivity effects on SN reactions-substrate structure, attacking nucleophilic, leaving 

group and reaction medium, phase transfer catalysis, ultrasound, ambient nucelophile, region-

selectivity. 

The E1, E2 and E1cB mechanisms and their spectrum, mechanism and orientation in pyrolytic syn 

elimination reaction. 

 

Unit-IV:  Pericyclic Reaction 

Classification and stereochemical modes. Thermal and photo-pericyclic reactions, selection rules 

and stereochemistry of electrocyclic reactions, cycloadditions, sigmatropic rearrangements, carbene 

addition, cheleotropic reactions. Rationalization based on Frontier Molecular Orbital (FMO) 

approach, correlation diagram, Dewar-Zimmermann approach, Möbius and Hückel systems, 

Sommelet-Hauser, Cope, Aza Cope and Claisen rearrangements, Ene Reaction. Wittig 

rearrangement, suitable examples of [( and metal-

catalyzed cycloaddition reactions. 



 

4 

 

 

Unit-V:  Spectroscopy – I 

Principle, instrumentation and different  techniques (CW & FT) of NMR spectroscopy, factors  

influencing  chemical shift,  spin-spin interactions, coupling constant (J), spin  decoupling, spin 

tickling, classification of ABX, AMX, ABC, A2B2 in  proton NMR. Elementary principles of ESR, 

EPR and Mass spectral techniques. 

 

Unit-VI:  Natural Products – I 

Isoprene rule, structure elucidation (by chemical and spectroscopic methods), synthesis, biogenesis 

and biosynthesis of representative examples of acyclic, monocyclic and bicyclic monoterpenes. 

Structural types, general introduction of sesqui-, di- and tri-terpenoids. 

 

Unit-VII: Aromatic Electrophilic and Nucleophilic substitution 

Orientation & reactivity, the ortho-para ratio, ipso attack, Vilsmeier reaction, SNAr1, SNAr2. 

Benzyne mechanism, reactivity-effect of substrate, structure, leaving group and attacking 

nucleophile. Von Richter and Smiles rearrangements. 

 

Course ID: CHEM-1201                     (Full Marks: 50/4 Credits) 

Practical 

Identification of single  organic  liquid with one or more functional groups: purification of organic 

sample by distillation/vacuum distillation/fractional vacuum distillation, determination of boiling 

point, solubility analysis and classification, functional group analysis, derivatization and complete 

identification, use of spectroscopic techniques (UV, IR, NMR etc.).  

Organic preparations involving Aldol condensation, aromatic substitution reactions, Sandmeyer 

reaction, Friedel-Crafts reaction etc. 

 

Semester – II 

Paper: Organic Chemistry         60L 

(Core Paper) 

Course ID: CHEM-2101               (Full Marks: 50/4 Credits) 

 

Unit-I: Photochemistry 

Basic principles, Jablonski diagram, photochemistry of olefinic compounds, excited states (S1 and 

T1) of some photo excited organic molecules, mechanism of photo excitation, photo-induced 

reactivity of olefins, ketones, unsaturated ketones and various conjugated systems, photo-induced 

functionalization in organic molecules involving Barton reaction, Cis-trans isomeriation, stereo 

mutation, Paterno-Büchi reaction, Norrish type I and II reactions, photoreduction of ketones, di--

methane rearrangement, photochemistry of arenes, photoreaction in solid state. Method of 

generation and detection (ESR, CIDNP etc.) of radicals, radical initiators, reactivity pattern of 

radicals, substitution and addition reactions involving radicals, cyclization of radicals, allylic 

halogenations and auto-oxidation. 
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Unit-II:  Synthetic Strategy 

Retrosynthetic analysis, disconnection approach, typical examples to illustrate the disconnection 

approach, functional group interconversion, umpolung (1,3-dithiane), convergent synthesis, C-C 

bond formation reactions ylide method, silicon in C-C bond formation, organometallic, acetylides 

and nitriles, logistic and stereochemistry. 

Structure, transformations, synthesis of simple and monoterpenoid derived indole alkaloids: 

Reserpine, Strychaine, Ellipticins, Lysergic acid etc. 

 

Unit-III:  Synthetic Methodology 

Chemistry of organoboron compounds, carboranes, hydroboration reaction, reactions of 

organoboranes, unsaturated hydrocarbon synthesis, allylboranes, boron enolates. 

Mechanism of metal hydride reduction of saturated and unsaturated carbonyl compounds, acids, 

esters and nitriles. Wittig, Stobbe condensation, hydrolysis of esters and amides, ammonolysis of 

esters, addition to C–C & C–N multiple bonds. 

 

Unit-IV:  Spectroscopy – II 

Introduction to 13C NMR spectroscopy, theoretical treatment of rotational, vibrational and electronic 

spectroscopy, principles of photoelectron spectroscopy. Application of electronic, vibrational, 

NMR, ESR, EPR and mass spectral techniques to simple structure and mechanistic problems. 

 

Unit-V:  Stereochemistry – II 

Correlation of axial dissymmetry and centro-dissymmetry, nomenclature of compounds involving 

axial and planar chirality, dynamic stereochemistry. 

 

Unit-VI: Reaction Kinetics & Mechanism 

Labelling and Kinetic isotope effects, (Hammett, Hansch, Taft equation, Sigma-Rho relationship, 

Marcus Theory, Baldwin’s ring closure rule, Hammett scale, Hammond’s postulates, law of 

microscopic reversibility. 

 

Unit-VII: Natural Products – II 

Familiarity with methods of structure elucidation (chemical & spectroscopic methods), 

biosynthesis, synthesis and biological activity of the alkaloids: Nicotine, Atropine, Coniine and 

Papavarine etc.  

 

 
Course ID: CHEM-2201                                (Full Marks: 50/4 Credits) 

Practical 

Organic preparation involving Aldol condensation, aromatic substitution reaction, Sandmeyer 

reaction, Friedel-Crafts reaction. Organic multi-step preparations by the use of organic reagents and 

purification of the products by chromatographic techniques.  
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Quantitative analysis-estimation of phenol, glucose & sucrose, determination of pKa of benzoic 

acid. 

 
         Semester – III 

Paper: Organic Chemistry         60L 

(Core Paper) 

Course ID: CHEM-3101                                     (Full Marks: 50/4 Credits) 

 

Unit-I: Spectroscopy-III   

Applications of electronic, vibrational, ESR/EPR and Mass spectral techniques. 

 

Unit-II:  Heterocyclic Chemistry – I  

Synthesis and reactions of aziridines, azetidines, oxazoles, thiazoles, imidazoles, isoxazoles, 

isothiazoles, pyrazoles and higher azoles and corresponding fused systems, nomenclature of 

bicyclic and tricyclic fused systems, introduction to the chemistry of azerins, oxepines, thiopins and 

their aza analogues, phosphorus and selenium containing heterocycles, cyclazines. 

 

Unit-III:  Oxidative processes and Reactive processes 

Introduction to different oxidative processes: Hydrocarbons-alkenes, aromatic rings, saturated C-H 

groups (activated and uinactivated), alcohols, diols, aldehydes ketones, ketals and carboxylic acids, 

amines, hydrazines, and sulphides. 

Oxidations with ruthenium tetraoxide, iodobenzene diacetate and thallium (III) nitrate. 

Introduction to different reductive processes: Hydrocarbons-alkanes, alkenes, alkynes and aromatic 

rings. 

Carbonyl compounds: aldehydes, ketones, acids and their derivatives. Epoxides, nitro, nitroso, azo 

and oxime groups, hydrogenolysis etc. 

 

Unit-IV:  Rearrangements / selective organic name reactions 

Wagner-Meerwein, Favorskii, Neber, Baeyer-Villiger, Shapiro, Sharpless asymmetric epoxidation, 

Ene reaction, Barton reaction, Hofmann-Loffler-Freytag reaction. 

 

Unit-V:  Organometallic Reagents 

Principle, preparations, properties and application of organometallic compounds of transition 

elements – Cu, Pd, Ni, Fe, Co, Rh, Ru, Cr and Ti in organic synthesis and in homogeneous catalytic 

reactions (hydrogenation, hydroformylation, isomerisation and polymerization), structure and 

mechanistic aspects, Davies rule, catalytic nucleophilic addition and substitution reaction, coupling 

reaction: Mizoroki–Heck, Suzuki–Miyaura, Stille, Hiyama, Negishi, Castro-Stephens, Corriu-

Kumada, Fukuyama, Sonogashia, Buchwald-Hartwig couplings, Ziegler Natta catalysis, Walker 

Process, Alkene metathesis reactions, Tebbe’s reagent, Pauson-Khand reaction, Vollhardt co-

trimerization, C–H activation, Cross dehydrogenative coupling (CDC), Tsuji-Trost reactions, 
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Organosilicon chemistry, functional organometallic compounds, asymmetric hydrogenations, -acid 

metal complexes, activation of small molecules by coordination. 

 

Unit-VI:  Reagents in organic synthesis 

Use of following reagents in organic synthesis and functional group transformations-complex metal 

hydrides, Gilman’s reagent, lithium dimethyl cuprate, LDA, DCC, 1,3-dithiane (reactivity  

umpolung). Merrifield resin, Peterson’s synthesis, Lawesson’s reagent, Wilkinson’s catalyst, Baker 

Yeast, hypervalent organoiodine (introduction) and  reagents of non transition metals – Zn, Cd, Sm 

and In. 

 

 
Course ID: CHEM-3201                         (Full Marks: 50/4 Credits) 

Practical 
 

Extraction of natural products & their purification (thin layer and column chromatography) and 

partial characterization by UV, IR and NMR techniques. 

Separation and identification of the components of a binary mixture of organic solids, 

chromatographic separation, purification and identification of individual components (use of UV, 

IR, NMR), derivatization of individual component and analytical establishment of their identity.  

 
           Semester – IV 

 

Paper: Organic Chemistry Special-I         120L 

(Optional Paper) 

Course ID: CHEM-4101              (Full Marks: 100/8 Credits) 

Group A                 4 Credits 

Unit-I:  Stereochemistry – III 

Chiroptical properties of organic molecules: origin, theory, CD, ORD, VCD-principles and 

applications, haloketone rule, sector rule, helicity rule. 

 

Unit-II: Advanced Heterocyclic Chemistry – II 

Indoles, pyrimidines, pyridazines, pyrazines, purines, pteridines, compounds. Role of heterocyclic 

compounds in biological systems. 

 

Unit-III: Medicinal Chemistry 

Introduction to chemotherapy, sulfonamides, arsenical drugs, antibiotics, penicillins, antimalerials, 

cephalosporin, streptomycin, chloramphenicol, polypeptide antibiotics, polyacetylene antibiotics, 

macrolide group of antibiotics. 
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Group B                     4 Credits 

Unit-IV: Supramolecular Chemistry  

Metallocenes, non-benzenoid aromatics and polycyclic aromatic compounds, bonds weaker than 

covalent-addition compounds, crown ether complexes and cryptands, inclusion compounds, 

cyclodextrins, catenanes and rotaxanes. 

 

Unit-V: Hemoglobin, chlorophyll and phthalocyanines 

Introduction, Haemoglobin, porphyrin, bile pigments, chlorophyll, phthalocyanines. 

 

Unit-VI: Steroids  

Occurrence, nomenclature, basic skeleton and stereochemistry, synthetic principles and chemical 

reactions. 

 

 
             Semester – IV 

Paper: Organic Chemistry Special-II        120L 

(Optional Paper) 

Course ID: CHEM-4102              (Full Marks: 100/8 Credits) 

 

Group A                          4 Credits 

Unit-I:   Spectroscopy – IV 

Application of DEPT, 1H-COSY, HETCOR, TOCSY, NOESY in structure elucidation of organic 

compounds, drug screening, reaction monitoring etc. Quantitative - NMR & DOSY. 

 

Unit-II:  Bio-Organic Chemistry 

Host-guest chemistry, chiral recognition and catalysis, molecular recognition, molecular asymmetry 

and prochirality, biomimetic chemistry, crown ethers, cyclodexstrins, cyclodextrin-based models, 

calixarenes, ionophores, micelles, synthetic enzymes or synzymes. 

Cofactors as derived from vitamins, coenzymes, prosthetic groups, apoenzymes. Structure and 

biological functions of coenzymes A, thiamine pyrophosphate, pyrodoxal phosphate, NAD+, 

NADP+, EMN, FAD, lipoic, Vitamin B12. Mechanisms of reactions catalyzed by the above 

cofactors. 

 

Unit-III: Spectroscopy – V   

Modern techniques of mass spectroscopy FAB, LCMS / MS, ES / MS. 

 

Unit-IV:  Natural Products – III 

Structure and chemistry of quinine alkaloids with special reference to cinchona group, isoquinoline 

alkaloids – morphine group. 
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Group B                  4 Credits 

Unit-V: Plant Pigments 

Synthesis and reactions of coumarin and chromones, occurrence, nomenclature and general methods 

of structure determination, isolation and synthesis of apigenin, auteolin, querecetin, myrcene, 

quercetin-3-glucoside, vitexin, diadzein, butein, aureusin, cyanidine-7-arabinoside, cyanidin, 

hirsutidin etc. Biosynthesis of flavonoids: acetate pathway and shikimic acid pathway. 

 

Unit-VI: Green Chemistry 

Green Chemistry – Introduction and overview, Principles of Green Chemistry, atom economy, 

Catalysis: Homogeneous and heterogeneous catalysts, photocatalysts, biocatalysts, Green synthetic 

methods with examples of industrial applications, organic synthesis in aqueous media, on-water and 

in-water reactions, room temperature reactions, uses of ionic liquids, supercritical fluids and 

applications of microwave, flow reactor, ball milling apparatus. Solvent-free organic reactions, 

Merrifield resins and solid-phase organic synthesis. 

 

Unit-VII:  Nucleoside & Nucleotide  

Chemical synthesis of nucleosides and oligonucleotides, biosynthesis of nucleotides and folic acids, 

replication, transcription, protein biosynthesis, covalent interactions of nucleic acids with small 

molecules, structural features of DNA and RNA. 

 

Unit-VIII:  Compounds of non metals 

Chemistry of organo-sulphur, organo-phospohorus and organo-silicon compounds. 

 
Course – ID: CHEM-4501                  (Full Marks: 150/12 Credits) 

        

Project work/Review work 

 

Project work/review work is to be carried out under the supervision and guidance of a teacher. 

 

********************* 
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Inorganic Chemistry 

 

Semester-I 

Paper: Inorganic Chemistry                60L 

     (Core paper) 

Course ID: CHEM-1102              (Full Marks: 50/4 Credits)                           

 

Unit-I: Organometallic Compounds of Main Group Elements-I                                                     

Synthesis, properties and structures of organometallic compounds of group-I to group-III elements 

of the periodic table. 

 

Unit-II: Clusters 

Higher boranes, carboranes, metalloboranes and metallocarboranes. Metal carbonyls and halide 

clusters, compounds with metal-metal multiple bonds. 

Unit-III:  Reaction Mechanism of Transition Metal Complexes-I                                                     

Classification of reactions of complex compounds, inert and labile complexes, consideration of 

octahedral substitution reactions in the light of VBT and CFT, energy profile diagram of ligand 

substitution reactions-associative (A), dissociative (D), interchange (I) etc., type pathways, relation 

between intimate and stoichiometric mechanisms of ligand substitution, some important rate laws, 

activation parameters ( #S , #H , #V ), substitution in octahedral complexes-the Eigen-Wilkins 

mechanism, the Fuoss-Eigene equation, linear free energy relation (LFER) etc., conjugate base 

formation, anation reaction and base hydrolysis, reactions without metal-ligand cleavage. 

 

Unit-IV:  Magnetic Properties and Spectra-I                                                                        

Magnetic properties, paramagnetism, ferro- and anti-ferro magnetism, diamagnetism, Pascal 

constants, Currie equation, determination of magnetic susceptibility, magnetic properties of first 

transition series metal ions and lanthanides. 

 

Paper: Inorganic Chemistry 

Practical 

Course ID: 1202        (Full Marks: 50/4 Credits) 

 

Less common metals: Be, Mo, W, Ti, Zr, Th, V, U, Ce and all the radicals included in the U.G. 

Chemistry (Honours) syllabus. 

 

 
    Semester-II 

Paper: Inorganic Chemistry         60L                             

   (Core paper) 

Course ID: CHEM-2102               (Full Marks: 50/4 Credits) 

 

Unit-I: Organometallic Compounds of Main Group Elements-II                                                    
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Synthesis, properties and structures of organometallic compounds of group-IV & V elements of the 

periodic table. 

Unit-II:  Reaction Mechanism of Transition Metal Complexes-II 

Substitution reactions in square planar complexes, trans effect, mechanism of the substitution 

process, nucleophilicity parameter, etc.  

Redox reactions-complementary and non-complementary reactions, mechanisms of outer sphere 

and inner sphere electron transfer reactions, theory of outer sphere processes, the Marcus cross 

relation. 

Unit-III: Isopoly and Heteropoly Acids and Their Salts.                                                                

Unit-IV:  Magnetic Properties and Spectra-II                                                                                     

Orgel diagrams and spectra, calculations of Dq, B and β parameters, charge transfer spectra, 

anomalous magnetic moment, magnetic exchange coupling and spin crossover, site preference in 

mixed metal oxides (spinel and inverse spinel structures). 

Unit-V:  Molecular Term Symbol.          

                   

                    
Course ID: CHEM-2202                      (Full Marks: 50/4 Credits)                             

Practical 

                                                                         

Separation and estimation of two metal ions from minerals, alloys or solutions. 

 
Semester-III 

Paper: Inorganic Chemistry         60L 

               (Core paper) 

Course ID: CHEM-3102             (Full Marks: 50/4 Credits) 

Unit-I: Molecular Symmetry and Group Theory  

Applications: SALC & MO’s, formation of hybrid orbitals, irreducible representations of 

vibrational motions, predicting probability of a spectral transition, correlation diagrams for a d2 ion 

in an octahedral and tetrahedral environments.  

 

Unit-II: Application of Spectroscopy in Inorganic Chemistry-I                                                 

Introduction to vibrational & rotational spectroscopy, ESR, Mössbaur & EXAFS. 

 

Unit-III: Chemical Bonding                                                                                                           

Adjusted crystal field theory, nephelauxetic series, experimental evidence for metal-ligand overlap,  

MOT for bonding in complex compounds including  - and  -bonding. Hückel MO treatment for 

simple and conjugated polyenes such as molecule such as ethylene, butadiene, benzene etc. 

 

 Unit-I: Organotransition Metal Chemistry                                                                                                         

a. Alkyls and aryls of transition metals. 

b. Compounds of transition metal-carbon multiple bonds. 



 

12 

 

c. Transition metal- -complexes. 

d. Transition metal compounds with bonds to hydrogen. 

e. Organometallic catalysts. 

f. Fluxional organometallic compounds 

 

 

Course ID: CHEM-3202       (Full Marks: 50/4 Credits) 

           Practical  

                                                                              

Preparation of inorganic compounds and their study by IR, electronic, Mössbaur, ESR spectra and 

magnetic susceptibility measurements, handling of air and moisture sensitive compounds involving 

vacuum lines.  

1. Sodium amide. 

2. Synthesis and thermal analysis of group II metal oxalate hydrate, atomic absorption analysis 

of Mg and Ca. 

3. Trialkoxyboranes: preparation, IR and NMR spectra. 

4. Dichlorophenylborane-synthesis in vacuum line. 

5. Preparation of Tin (IV) iodide, Tin (IV) chloride and Tin (II) iodide. 

6. Relative stability of Tin (IV) and Pb (IV): preparation of ammonium hexachlorostannate, 

ammonium hexachloroplumbate. 

7. Hexa-bis (4-nitropheoxy) cyclotriphosphazene. 

8. Synthesis of trichloro diphenyl antimony (V) hydrate. 

9. Sodium tetrathionate. 

10. Metal complexes of dimethyl sulphoxide-CuCl2.2DMSO, PdCl2.2DMSO, RuCl2.4DMSO. 

11. Synthesis of metal acetylacetonate: Magnetic moment, IR, NMR. 

12. Bromination of Cr(acac)3. 

13. Magnetic moment of Cu(acac)2.H2O. 

14. Cis and Trans [Co(en)2Cl2]
+. 

15. Separation of optical isomer of cis-[Co(en)2Cl2]Cl. 

16. Ion-exchange separation of oxidation state of vanadium. 

17. Preparation of N, N-bis-(salicyldehyde) ethylenediamine, Co(salen), determination of O2 

absorption by Co(salen), reaction of oxygen adduct with CHCl3 (deoxygenation). 

18. Preparation of Fe (II) chloride. 

19. Preparation of Fe (III) chloride. 

20. Reaction of Cr (III) with a multi-dentate ligand: a kinetics experiment (visible spectra Cr-

EDTA complex). 

21. Preparation of [Co(phenonthroline-5,6-quinone)]. 

22. Preparation and use of Ferrocene. 

23. Preparation of copper glycine complex- cis and trans bis-(glycinato) copper (II). 

24. Preparation of phosphine and its transition metal complexes. 

25. Any other experiment such as conversion of p-xylene to terephthalic acid catalyzed by 

CoBr2 (Homogeneous catalysis). 

26. Preparation of tetraphenyltin. 

27. Preparation of lithiated reagents. 
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Semester-IV 

 

Paper: Inorganic Chemistry Special-I       120L 

 

      (Optional paper) 

 

Course ID: CHEM-4103                (Full Marks: 100/8 Credits)  

 

Group: A                                          4 Credit  

  

Unit-I: Bio-inorganic Chemistry                                                                                           
Metal ions in biological systems, essential and trace elements, transport and storage of dioxygen, 

hemoglobin, myoglobin, hemerythrin and hemocyanine. Electron transfer in biology, structure and 

functions of metalloproteins in electron transfer process, iron-sulfur proteins, cytochromes.   

Photosynthesis: PS-I & PS-II, nitrogenase, metal ion storage and transport, metalloenzymes, Na+/K+ 

pumps, metal-nucleic interactions. 

 

Unit-II: Chemistry of non-transitional elements                                                                        
Compounds with B–N, P–N and S–N bonds. 

 

Unit-III: Solid state chemistry                                                                                                      

Electronic properties and band theory. Solid state reactions, general principles, crystal defects and 

non-stoichiometry, colour centre, photographic process, phosphors. 

 

Unit-IV: Crystal morphology                                                                                                       
Important minerals and different types of silicates, structural and physical properties. 

 

Group: B                                  4 Credit                                       

 

Unit-V: Chemistry of Materials                                                                                                      
Glasses, ceramics, composites, liquid crystals, ionic conductors, molecular devices, thin films, semi 

conductor and super conductor. 

 

Unit-VI: Nanomaterials                                                                                                              
General introduction to nanomaterials, nanowires, nanotubes and nanorods, techniques of synthesis, 

characterization of nanomaterials, applications of nanoparticles. 

 

Unit-VII: Analytical Chemistry-I                                                                                                                                                                                                            

Role of analytical chemistry, classification of analytical methods-classical and instrumental, types 

of instrumental analysis, selection of an analytical method, neatness and cleanliness, laboratory 

operations and practices. 

Analytical balance techniques of weighing and errors, volumetric glassware cleaning and 

calibration, sample preparations-dissolution and decompositions, gravimetric techniques, selection 

and handling of reagents, laboratory notebooks, safety in analytical laboratory. 

Selected analytical techniques-I                                                               

i. Solvent extraction. 
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ii. High performance liquid chromatography (brief ideas). 

iii. Ion exchange chromatography 

iv. Polarography & amperometry 

v. Analysis of water. 

vi. Analysis of drugs. 

vii. Analysis of soil 

viii. Management & reutilization of industrial effluents and wastes 

 

Semester-IV 

 

Paper: Inorganic Chemistry Special-II            120L 

       

(Optional paper) 

Course ID: CHEM-4104              (Full Marks: 100/8 Credits)   

              

Group: A                                                        4 Credit                

   

Unit-I: Analytical Chemistry-II                                                                                                  

Selected analytical techniques -II 

a) Spectrophotometry 

b) Thermal methods of analysis 

c) Radioactive methods of analysis 

d) Fluorimetry, phosphorimetry, nephelometry, turbidometry and atomic 

absorption spectroscopy, ICP-atomic emission spectroscopy 

e) Transmission electron microscopy (TEM), scanning electron microscopy 

(SEM), scanning & transmission electron microscopy (STEM), atomic 

force microscopy (AFM) 

f) Photoacoustic spectroscopy. 

 

Unit-II: Application of Spectroscopy in Inorganic Chemistry-II  

Nuclear Magnetic Resonance (NMR) Spectroscopy and its applications to inorganic compounds, 

Optical Rotatory Dispersion and Circular Dichroism (ORD/CD) for inorganic compounds & XPS or 

ESCA (electron spectroscopy for chemical analysis).    

                                                       

Unit-III: X–ray diffraction, Electron diffraction and Neutron diffraction: Application of scattering 

experiments to determine the atomic and/or magnetic structure of a material with interpretations. 

                                                         

Unit-IV: Molecular Spectroscopy                                                                                                   

Electronic absorption spectroscopy-potential energy curves, Franck-Condon principle, oscillator 

strength, selection rules and intensity of electronic transitions, charge transfer spectra. 

 

Group: B                                  4 Credit                  

    

Unit-V: Chemistry of Actinides: Introduction, spectral properties of actinide complexes, f-f 

transitions, f-d transitions and their sensitivity to ligand environment.  
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Unit-VI: Chemistry of missing elements: History, background and chemical properties. 

                                                                                                    
Unit-VII: Supramolecular Chemistry                                                                                          

Basic concepts and principles, host-guest interactions, classification of macrocyclic systems, 

podand, cyrptand etc., crown ethers, molecular recognition, spherical recognition, application of 

macrocyclic crown ethers, calixarenes as receptors, cyclodextrins as receptors, cyclophanes as 

synthetic receptors, catenanes and rotaxanes,  dendrimer, molecular switch. 

 

Unit-VIII: Photoinorganic Chemistry                                                                                     
Basics of photochemistry properties of excited states, excited states of metal complexes, ligand field 

photochemistry, redox reactions by excited metal complexes, metal complex sensitizers. 

 
 

Course ID: CHEM-4502            (Full Marks: 150/12 Credits)                                                                                               

     

  Project/Review work 

 

Project work/review work is to be carried out under the supervision and guidance of a teacher. 

 
. 

************** 
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Physical Chemistry 

 

Semester – I 

Paper: Physical Chemistry         60L 

          (Core Paper) 

Course ID: CHEM-1103                (Full Marks: 50/4 Credits) 

                                                                                                                     

Unit-I: Symmetry and Group Theory-I 

Introduction to symmetry, symmetry elements and symmetry operations, definition of a group, 

point symmetry groups, group multiplication tables, theorems of groups, conjugate elements and 

class, matrix representation of groups. 

Unit- II: Introduction to Classical Mechanics 

Newton’s equation of motion, Lagrange’s equation of motion, Hamilton’s equation of motion, 

Poisson Bracket.  

Unit-III: Introduction to Quantum Mechanics 

 Postulates of quantum mechanics, Schrödinger wave equation and its solution, wave function and 

its probabilistic interpretation, orthogonality and normalization of wave functions, Schwarzs 

inequality, operator and related theorems, linear operators, Hermitian operators, kinetic energy 

operator Eigen value equation, commutation relation, Heisenberg uncertainty relation (derivation of 

general form).  

Unit-IV: Quantum Mechanics of Translational Motion 

Particle-in-a box and energy quantization, selection rules, discussion on Bohr’s correspondence 

principle, checking the validity of Schrödinger wave equation based on correspondence principle 

and Heisenberg’s uncertainty principle, quantum mechanical tunneling. 

Unit-V: Fundamental Electrochemistry 

Ion-Solvent interactions 

Introduction, quantitative treatment of ion solvent interaction, Born model, enthalpy and entropy of 

ion-solvent interactions and its calculation, structural treatment of ion-solvent interactions, ion-

dipole and ion-quadruple model of ion-solvent interactions, dielectric constant of solution. 

Ion-ion interaction 

Ion-ion interaction, ionic atmosphere, Debye-Hückel theory (detail calculation), asymmetry and 

electrophoretic effect, Debye-Hückel-Onsagar conductance equation, activity coefficient of 

electrolytes, extended Debye-Hückel theory, Pitzer equation for activity coefficient, experimental 

determination of mean ionic activity coefficient. 

Energy storage device 

Lithium ion battery, cathode and anode materials, electrolytes, working mechanism of Li-ion 

battery.  
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Unit VI: Chemical Kinetics 

Basic revisionary problems on order, rate constant, collision theory, theories of reaction rates, 

applications to uni-, bi- and termolecular reactions, Lindemann theory.  

 

Course ID: CHEM-1203                           (Full marks: 50/4 Credits) 

     

Practical 

1. Studies on the kinetics of iodination of acetone. 

2. Determination of solubility product of PbI2 by titrimetric method. 

3. Determination of solubility product of potassium hydrogen tartarate in water and in presence 

of different concentrations of a common ion at room temperature. 

4. Determination of ionic product (Kw) of water at room temperature pH metrically 

5. Verification of Beer’s law and studies on the kinetics of alkaline hydrolysis of crystal violet. 

6. Conductometric titration of a mixture of acids/dibasic acids. 

7. Potentiometric titration of Mohr salt solution with standard potassium dichromate solution.  

8. Determination of CST of partially miscible system.     

9. Determination of molecular property of a molecule by semi-empirical method.   

 

 

Semester – II 

Paper: Physical Chemistry         60L 

  (Core Paper) 

Course ID: CHEM-2103                              (Full marks: 50/4 Credits) 

                                                                                                                     
Unit-I: Group Theory 

Symmetry operators and their matrix representation, reducible and irreducible representations, 

equivalent representations, characters of representations. 

Great orthogonality theorem-statement and interpretation, proof of its corollaries, character table 

and its construction, number of times an irreducible representation occurs in a reducible one, the 

reduction of reducible representations, notation of irreducible representations.  

Unit-II: Quantum Mechanical Formalisms 

Operator algebra and operator related theorem, Hermitian operator, angular momentum operators 

and their commutation relations, Heisenberg’s equation of motion, ladder operators, projection 

operator, parity operator, permutation operator, virial theorem, Ehrenfest theorem. 

Unit-III: Harmonic Oscillator 

Solution of Schrodinger equation of a harmonic oscillator using the operator method as well as the 

technique for solution of differential equation, selection rules for harmonic oscillator, checking the 

validity of Schrodinger wave equation based on correspondence principle and Heisenberg’s 

uncertainty principle. 
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Unit-IV: Quantum Mechanics of Rotational Motion 

Solution of Schrodinger equation using the operator method as well as the technique for solution of 

differential equation, quantum mechanics of rigid rotor and its application. 

Unit V: Molecular Spectroscopy 

Principles, transition probability, transition moment, selection rules, intensity of spectral lines, 

width of spectral lines and its various causes. 

Rotational spectra: classification of molecules into spherical, symmetric and asymmetric tops, 

diatomic molecules as rigid rotors-energy levels, selection rules and spectral features, isotope 

effect, intensity distribution, effect of non-rigidity on spectral features. 

Vibrational spectra of diatomics: potential energy of an oscillator, harmonic oscillator 

approximation, energy levels and selection rules, anharmonicity and its effect on energy levels and 

spectral features, overtones and hot bands. Vibration-rotation spectra of diatomics: origin, selection 

rules, P, Q and R branches. 

Raman spectra: origin, selection rules, Raman and Rayleigh scattering, rotational and vibrational 

Raman spectra of diatomics, exclusion principle. 

 

Unit VI: Nuclear Magnetic Resonance (NMR) Spectroscopy 

Basic instrumentation,  principles, nuclear spin,  energy levels, Larmor precession, nuclear 

resonance, shielding of magnetic nuclei, chemical shift, and its measurements, spin-spin 

interactions, high and low resolution spectrum and splitting of energy levels, coupling constant, 

relaxation process, FT-NMR (Fourier Transform NMR) qualitative idea and its advantages. 

Unit VII: Photochemistry  

Fluorescence and phosphorescence emission, mirror image rule, phosphorescence and heavy atom 

effect. 

  

Course ID: CHEM-2203 

                                                                                                               (Full marks: 50/4 Credits) 

Practical 

1. Studies on alkalis hydrolysis of ethyl acetate conductometrically. 

2. Determination of pK1 and pK2 of phosphoric acid pH metrically. 

3. Verification of Debye-Hückel-Onsager equation. 

4. Kinetics study of the reaction between K2S2O8 and KI by spectrophotometric method/any other 

method/studies on the kinetics of reaction between KBrO3 and KBr titrimetrically. 

5. Effect of electrolytes on the critical solution temperature. 

6. Determination of standard reduction potential of Ag/Ag+, Q/QH2 electrode. 

7. Kinetics of oxidation of alcohol by potassium dichromate-spectrophotometry. 

8. Evaluation of HOMO, LUMO and dipole moment of a molecule by quantum chemical (DFT, 

semiempirical) methods using the software Gaussian and GaussView. 



 

19 

 

9. Experiments based on Cyclic Voltammetry instrument: study of electrochemical reversibility, 

effect of concentration and scan rate on potassium ferro-ferri cyanide system/corrosion study of 

steel by polarization study Cyclic and Linear Sweep Voltammetry (CV & LSV) etc. 

 

Semester – III 

Paper: Physical Chemistry         60L 

(Core Paper) 

Course ID: CHEM-3103                           (Full marks: 50/4 Credits) 

                                                                                                                     

Unit-I: Classical Thermodynamics 

Brief review of 1st, 2nd and 3rd laws of thermodynamics, Nernst heat theorem and the third law of 

thermodynamics, calculation of entropy changes in chemical reactions, mathematical and 

thermodynamic probability, entropy and probability, the free energy of a mixture, dependence of 

thermodynamic functions on composition, partial molar quantities. 

 

Unit-II: Connection between Thermodynamics and Statistical Mechanics 

Probability, principal of equal a priory probability, permutation, combination, microstates and 

macrostates, thermodynamic probability, ensemble and average properties, degrees of freedom, 

position space, momentum space, phase space, µ-space and γ-space, fundamental postulates of 

statistical mechanics, statistical ensemble, microcanonical, canonical and grand canonical ensemble, 

Boltzman canonical distribution law, partition function and its relation with thermodynamic 

quantities, Gibbs paradox.   

 

Unit-III: Hydrogen Atom: Energy Levels and Atomic Orbitals 
Separation of translational and internal motion of a two-body problem, determination of radial part 

of the wave function, relation among principal, azimuthal and magnetic quantum number, nodal 

properties of angular part as well as the radial part of the hydrogen atom wave function, shape of 

the orbitals, space quantization, selection rules for hydrogen atom. 

 

Unit- IV: Approximate Methods in Quantum Chemistry 

Basic concept of variation and perturbation methods and application to simple systems, introduction 

to computational chemistry. 

 

Unit-V:  Advance Electrochemistry-1 
Solvation number and methods for determination of solvation number, ion-solvent-non-electrolyte 

interactions: salting-in and salting-out phenomena, ion association, ion-pair formation, Bjerrum and 

Fuoss treatment, the fraction of ion-pair, triple ion formation, determination of ion-association 

constant. 

Unit-VI:  Chemical Kinetics 

Thermodynamic formulation of reaction rate, statistical formulation of chemical kinetics reaction 

dynamics, activation energy, potential energy surface. 

Reactions in solution-single sphere and double sphere model, cage effect, diffusion and activation 

controlled reactions (elementary idea), dielectric effect on ion-ion reaction, electrostriction, volume 

of activation, effect of pressure on reaction rate, classification of reactions on the basis of volume of 

activation,  primary and secondary salt effects, Curtin-Hammett principle, influence of substituents 
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on reaction rates, electronic theory of organic reactivity, linear free energy relationship, Hammett 

and Taft equation. 

Fast Reactions: luminescence and energy transfer processes, study of kinetics by stopped–flow and 

relaxation methods, flash photolysis and magnetic resonance method. 

 

 

Course ID: CHEM-3203                       (Full marks: 50/4 Credits) 

Practical 

1. Determination of CMC and micellization parameters of surfactant. 

2. Determination of the activation energy of the reaction between K2S2O8 and KI. 

3. Determination of the activation energy of the reaction between KBrO3 and KBr of the ester 

hydrolysis reaction. 

4. Determination of the hydrolytic constant of aniline hydrochloride using a pH 

meter/determination of strength of HCl and acetic acid and their mixture pH-metrically. 

5. Conductometric titration of sodium sulphate by barium chloride. 

6. Determination of standard reduction potential of ferricyanide-ferrocyanide ion system/ 

potentiometric titration of Zn(II) solution by potassium ferrocyanide solution and also 

determination of the composition of  the complex/redox titration: ferrous ammonium sulphate 

and ceric sulphate. 

7. Effect of ionic strength on the rate of persulphate iodide reaction. 

8. Determination of activity solubility product of calcium sulphate by complexometric titration. 

9. Evaluation of quantum chemical property of a molecule and spectra by ab initio method using 

software Gaussian and GaussView. 

10. Experiments based on cyclic voltammetry instrument: study of effect of concentration and scan 

rate on potassium ferro-ferri cyanide system. Different kinds of electrode preparation and their 

cyclic voltammetry study in different systems. 

 

Semester IV 

 

Paper: Physical chemistry Special-I        120L 

(Optional paper) 

Course ID: CHEM-4105               (Full marks: 100/8 Credits) 

 

Unit-I: Approximation Methods and Their Applications 

Time independent and dependent perturbation theory, first-order perturbation, second-order 

perturbation, application of perturbation theory to simple systems, atoms in external magnetic field, 

normal Zeeman effect and anomalous Zeeman effect, degenerate perturbation theory: the Stark 

effect, helium atom by perturbation theory. 

The variation theorem: proof of the variation theorem, application of variation theorem to simple 

systems, helium atom by variational method, the Wentzel–Kramers–Brillouin (WKB) 

approximation, application of WKB method to bound states. 
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Unit–II: The Electron Spin Related Phenomena and Many Electron Atoms 

Spin operators and Pauli spin matrices, magnetic moment and the Bohr magneton, spin-orbit 

interaction, relativistic energy and spin-orbit coupling effects, spin orbitals in hydrogen atoms. 

Many electron systems: the Slater determinant, the Hartree-Fock self-consistent-field method, 

orbitals and periodic table, electron correlation.  

Unit-III: Quantum Mechanical Treatment of Diatomic Molecule 

The Hartree-Fock method for molecules, Roothaan’s equation, LCAO approximation, hydrogen 

molecule ion, hydrogen molecule, improved valence bond calculation of hydrogen, the molecular 

orbital theory, molecular orbital calculation of hydrogen molecule, MO (molecular orbital) 

calculations using single configuration wave function, configuration interaction calculation.  

 

Unit-IV: Molecular Orbital Theory 

Hückel’s molecular orbital theory with application to polyatomic carbonaceous molecules, outlines 

of the Hückel molecular orbital theory, the Hückel approximations, the Hückel parameters, the 

secular determinant, linear chain molecule butadiene and closed ring benzene, working formula for 

linear chain and closed molecules.  

 

Unit-V: Ab initio and Density Functional Methods and Semi Empirical Methods  

Ab initio methods and density functional theory, Basis functions, RHF, ROHF and UHF wave 

functions, Slater type orbitals, Gaussian type functions, minimal basis set, self-consistent field 

(SCF) MO treatment of methane, ethane and ethylene, semiempirical MO treatments of planar 

conjugated molecules, the free electron MO method, The Hückel MO method, molecular mechanics 

methods, molecular docking. 

Unit-VI: Computational Chemistry 

The Pariser-Parr-Pople (PPP) method and parameters, the zero differential overlap (ZDO) 

approximation for integrals, CNDO, INDO, NDDO , MINDO, MNDO, AM1, MNDO, PM3, PM7 

methods;  introduction to software like MOPAC, Gamess, Gaussian, Autodock etc. 

 

Unit-VII: Advance electrochemistry-2 

Electrode kinetics 

Electrified interface, polarizable and nonpolarizable interfaces, structure of electrified interfaces, 

Guoy-Chapman, Stern etc. models, electrical double layer theory, over potential, exchange  current 

density, Butler-Volmer equation, Tafel plot, multistep reactions, relation between current density 

and over potential, concept of rate determining step, reaction order, quantum aspect of charge 

transfer at the electrode–solution interfaces, electrocapillarity (EC), nature of EC curves, Lipmann 

equation, electrochemistry at semiconductor interfaces, fundamentals of simple ionic liquids. 

Electrocatalysts 

Electrocatalysis-comparison of electrocatalytic activity, fuel cell: Uses of fuel cell, cell reactions in 

a fuel cell, choice of fuels, cell efficiency, cell performance, different kind of fuel cells-merits and 
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demerits, alcohol fuel cell and different anode materials (emphasis on nanomaterials), oxygen 

reduction reaction and different electrocatalysts. 

Corrosion 

Causes, electrochemical theories of corrosion, kinetics of corrosion (corrosion current and corrosion 

potential) corrosion measurements, passivity, corrosion prevention, photo-electochemistry. 

 

Electrochemical Techniques 

Polarography, Cyclic Voltammetry: Instrumentation, principle, interpretation of cyclic 

voltammograms and parameters obtainable from voltammagram, Principle and applications of 

amperometry, coulometry, electrogavimetry. 

Unit VIII: Chemical Kinetics 

Kinetics and matrix representation, theories of unimolecular reactions: Lindemann, Hinshelwood, 

Rice-Ramsperger-Kassel (RRK) and Rice-Ramsperger-Kassel-Marcus (RRKM) theories, 

homogeneous catalysis, acid-base catalysis, autocatalysis, chain reactions, branched and non-

branched kinetic rate equations, Semenov treatment for branched chain reactions. Explosion: 

population explosion, upper and lower ignition/explosion limits, thermal ignition and ignition 

temperature. Chemical oscillation: some models (Lotka, Oregonater and Brusselator), analysis of 

Lotka and Brusselator models, conditions for oscillation, chemistry of BZ reaction (Brusselator 

model). 

Unit-IX: Macromolecules 

Fundamentals of polymer, electrically conducting polymers, electrochemical synthesis of polymers 

(polyaniline), kinetics of polymerization, mechanism of polymerization, molecular mass, number 

and mass average molecular mass, different molecular mass determination methods, chain 

configuration of macromolecules and calculation of average dimensions of various chain structures, 

electrochemical synthesis of polymers (polyaniline).  

 

Semester-IV 

 

Paper: Physical Chemistry Special-II       120L 

(Optional paper) 
Course ID: CHEM-4106                   (Full marks: 100/8 Credits) 

                                                                                                                   

Unit-I: Equilibrium statistical mechanics 

Partition function and ideal monoatomic gas, diatomic gas, polyatomic gas, quantum statistics, 

failure of classical statistics, Fermi-Dirac and Bose-Einstein statistics, Fermi energy, Planck’s 

formula for blackbody radiation from Bose-Einstein statistics, Bose-Einstein statistics and 

consequences, superfluidity and superconductivity, Bose-Einstein condensation.  
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Unit-II: Non-equilibrium Statistical Mechanics 

Random  processes,  time-correlation  functions, Brownian  motion, Langevin  equation  for  

random motion, random  walk  in  one  dimension,  time dependence  of  fluctuation,  fluctuation-

dissipation theorem, Fokker-Planck equation. 

Unit- III: Group theory and Spectroscopy 

Symmetry adapted linear combination (SALC), projection operator, symmetry aspect of molecular 

orbital theory, symmetry of hybrid orbitals, symmetry aspects of molecular vibrations-infrared and 

Raman activity, normal modes of vibration, G and F matrices, internal and symmetry coordinates, 

Raman spectroscopy, polarizability and selection rules for rotation and vibrational Raman spectra. 

 

Unit-IV: Biophysical Chemistry 

Structure of protein, nucleic acid, carbohydrate, lipid,  domain structure of protein, inter and intra 

molecular forces, non covalent interactions, thermodynamics of protein folding, enzyme kinetics, 

protein DNA interactions, spectra of protein and nucleic acids, protein structure prediction, 

biochemical application of thermodynamics, membranes and transport, equilibrium dialysis, 

Donnan effect and Donnan potential, active and passive transport, biological redox reactions, ion 

channels, voltage gates, binding of small molecule by polymers, identical and independent site 

model, Nearest neighbor interaction, cooperative, anti-cooperative and extended site binding, 

protein ligand interaction.  

Protein structure prediction, Ramachandran plot, binding site of protein, protein drug interaction, 

drug design, molecular mechanics and molecular modeling, molecular dynamics simulation, Monte 

Carlo simulation & molecular docking etc. 

 

Unit-V: Irreversible Thermodynamics 

Thermodynamic criteria for non-equilibrium states, entropy production and entropy balance 

equations, generalized flux and forces, stationary states, phenomenological equations, microscopic 

reversibility and Onsager equation, applications in physico-chemical and biological phenomena, 

coupled reactions. 

 

Unit- VI: Atomic Spectra   

Vector representation of momenta and vector coupling approximation, normal and anomalous 

Zeeman effect, Paschen-Back effect, Stern-Gerlach experiment, angular momenta, magnetic 

moments, coupling of angular momenta, R‐S coupling, term symbol, non‐equivalent electrons, 

equivalent electrons, spectra of alkali metal atoms, helium, alkaline earth metal atoms and other 

poly-electronic atoms. 

Unit-VII: Spectroscopy and Photochemistry 

Interaction of electromagnetic radiation with matter, time dependent perturbation theory, violation 

of Franck-Condon principle, oscillator strength, nature of transitions (e.g., n–π*, π–π*, d–d, charge 

transfer transition), solvent effect on absorption and emission spectra, Stoke’s shift, electronic 

spectra of polyatomic molecules.   
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Electron spin resonance (ESR) spectroscopy, Mossbauer spectroscopy: principle of Mossbauer 

spectroscopy, instrumentation, spectral parameters and spectrum display, chemical shift, quadruple 

effect, effect of magnetic field, application of Mossbauer spectroscopy-elucidation of structure and 

bonding of Fe(III) and Fe(II), photoelectron spectroscopy, auger spectroscopy: principle and 

application. 

Properties of electronically excited molecules-life time, Redox potential, Dipole moment, pK values 

(Forster-Weller thermodynamic scheme), Photophysical kinetics, Delayed fluorescence, Quantum 

yield, Mirror image rule, Flurescence anisotropy, Mechanism and decay kinetics of photo-physical 

processes, Fluorescence quenching, collisional quenching, Stern-Volmer equation, static and 

dynamic quenching, solvent effect, Lippert-Mataga equation.  

General principles of nuclear magnetic resonance epectroscopy, multiplets in NMR spectra spin-

spin interaction treatment by perturbation theory, spin-spin coupling between chemically equivalent 

protons. 

Unit VIII: Light Amplification by Stimulated Emission of Radiation (LASER)  

Spontaneous and stimulated emission, Einstein coefficients, creation of population inversion, two 

and three level system, characteristics of LASER beam, Inside of a LASER, solid state LASERs, 

applications of LASERs. 

Unit-IX: Nanochemistry and Liquid Crystal 

Nanomaterials, effect of nano dimensions on materials behaviour, synthesis routes, bottom-up 

approach, top-down approach, nanomaterials characterization, XRD (X-ray diffraction), SEM 

(Scanning Electron Microscopy), TEM (Transmission Electron Microscopy), AFM (Atomic Force 

Microscopy), STM (Scanning Tunneling Microscopy), EDAX (Energy Dispersive Analysis of X-

ray), application of nanomateials, fundamentals of liquid crystals. 

Unit-X: Surfactant Chemistry 

Different kinds of surfactants, micelles reverse micelles, thermodynamics of micellization, revision 

of adsorption and transport properties. 

Unit-XI: X-ray Diffraction and Solid State 

Bragg-Miller indices, X-ray structural analysis of crystals, Identification of unit cells, structure of 

simple lattices and X-ray intensities, defects in solids, point, line and plane defects, determination of 

equilibrium concentration of Schottky and Frenkel defects, F-centers/color-centers in ionic crystals, 

band theory of solids, semiconductors (extrinsic and intrinsic), hopping semi-conductors, rectifiers, 

transistors, superconductivity, organic conducting solids, solid state reactions. 

 

Course ID: CHEM-4503                  (Full marks: 150/12 Credits)        

Project/Review work 

Project work/review work is to be carried out under the supervision and guidance of a teacher. 

************** 
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Inter Disciplinary Courses (IDC) 

 

In Semester - I 

Paper: Physical Organic Chemistry        120L 

                    

Course ID: CHEM-IDC-I             (Full Marks: 100/8 Credits)

            
Unit-I: Thermodynamics              

Classical thermodynamics and statistical basis of thermodynamics, Probability, Thermodynamic 

probability, Boltzmann distribution law, partition function, thermodynamic functions from partition 

function,  thermodynamics of biological system and biological redox reactions, ion channels, 

voltage gates.  

 

Unit-II: Chemical kinetics              

Order, determination of rate constant, collision theory, Lindemann theory, fast reactions, 

application to bio systems.  

 

Unit-III: Symmetry and Group Theory-I            

Introduction to symmetry, symmetry elements and symmetry operations, definition of a group, 

point symmetry groups, quantum theory and elementary quantum mechanics, operators, particle in 

a box and its application, tunneling, emission of particle, computational chemistry and molecular 

modeling. 

 

Unit-IV: Electrochemistry              

Conductance, hydrogen and hydroxyl ion conductance, ion-solvent interactions, quantitative 

treatment of ion-solvent interaction,  Born model, ion-ion interaction, ionic atmosphere, Debye-

Hückel theory, asymmetry and elctrophoretic effect, applications in biological systems, energy 

storage devices: lithium ion battery, cathode and anode materials, electrolytes. 

 

Unit-V: Spectroscopy                         

Principles, transition probability, transition moment, selection rules, intensity of spectral lines, 

width of spectral lines and its various causes. 

Rotational spectra: diatomic molecules as rigid rotors ⎯ energy levels, selection rules and spectral 

features, isotope effect, intensity distribution. 

Vibrational spectra of diatomics: potential energy of an oscillator, harmonic oscillator 

approximation, energy levels and selection rules, anharmonicity and its effect on energy levels and 

spectral features: overtones and hot bands.  

 

IR Spectroscopy: Modes of molecular vibrations, application of Hooke’s law, characteristic 

stretching frequencies of O–H, N–H, C–H, C–D, C=C, C=N, C=O functions, factors effecting 

stretching frequencies (H-bonding, mass effect, electronic factors, bond multiplicity, ring size). 
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UV Spectroscopy: Electronic transition (σ–σ*, n–σ*, π–π* and n–π*), selection rules for electronic 

transition, Lambert’s Beer’s law, determination of  λmax by Woodward-Fieser rule for conjugative 

dienes, polyenes and α,β–unsaturated compounds, Relative positions of λmax considering 

conjugative effect, steric effect, solvent effect, red shift (bathochromic shift), blue shift 

(hypsochromic shift), hyperchromic effect, hypochromic effect (typical examples), photosensitizers 

and its role in photochemical reactions, charge transfer spectra.  

 
In Semester - II 

 
Paper: Bioinorganic, Supra-molecular and Medicinal Chemistry   120L 

   

Course ID: CHEM-IDC-II              (Full Marks: 100/8 Credits) 

Group A: Bioinorganic and Supra-molecular Chemistry       

Unit-I: Metal Storage Transport and Biomineralization      

Ferritin, transferrin and siderophores 

Unit-II: Calcium in Biology          

Calcium in living cells, transport and regulation, molecular aspects of intramolecular process, 

extracellular binding proteins. 

Unit-III: Metalloenzymes           

Zinc enzymes-carboxypeptidase and carbonic anhydrase. Iron enzymes-catalase, peroxidase and 

cytochrome P-450. Copper enzymes-superoxide dismutase. Molybdenum oxtransferase enzymes-

xanthine oxidase. Coenzyme vitamin B12. 

Unit-IV: Metal-Nucleic Acid Interactions        

Metal ion and metal complex interactions. Metal Complexes-nucleic acid. 

Unit-V: Metals in Medicine          

Metal deficiency and disease, toxic effects of metals, metals used for diagnosis and chemotherapy 

with particular reference to anticancer drugs. 

Unit-VI: Supramolecular Chemistry         

Concepts and language 

(A) Molecular recognition: Molecular receptors for different type of molecules including 

arisonic substrates, design and synthesis of co-receptors molecules and multiple recognition. 

(B) Supramolecular reactivity and catalysis. 

(C) Transport process and carrier design. 

(D) Supramolecular devises. Supramolecular photochemistry, supramolecular electronic, ionic 

and switching devises. 

Some example of self-assembly in supramolecular chemistry. 

 

Group B: Medicinal Chemistry 

Unit-I: Drug Design           
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Development of new drugs, procedures followed in drug design, concepts of lead compounds and 

lead modification, concepts of pro-drugs and soft drugs, structure-activity relationship (SAR), 

factors affecting bioactivity, resonance, inductive effect, isosterism, bio-isosterism, spatial 

considerations. Theories of drug activity: occupancy theory, rate theory, induced fit theory. 

Quantitative structure activity relationship. History and development of QSAR. Concepts of drug 

receptors. Elementary treatment of drug receptor interactions. Physico-chemical parameters: 

lipophilicity, partition coefficient, electronic ionization constant, steric, Shelton and surface activity 

parameters and redox potentials. Free-Wilson analysis, Hansch analysis, relation between Free-

Wilson and Hansch analysis. LD-50, ED-50 (Mathematical derivations of equations excluded). 

Unit-II: Pharmacokinetics           

Introduction to drug absorption, disposition, elimination using pharmacokinetics, important 

pharmacokinetic parameters in defining drug disposition and in therapeutics. Mention of uses  of 

pharmacokinetics in drug development process. 

Unit-III: Pharmacodynamics          

Introduction, elementary treatment of enzymes stimulation, enzyme inhibition, sulphonamides, 

membrane active drugs, drug metabolism, xenobiotics, biotransformation, significance of drug 

metabolism in medicinal chemistry. 

Unit-IV: Antineoplastic Agents          

Introduction, cancer chemotherapy, special problems, role of alkylating agents and antimetabolites 

in treatment of cancer. Mention of carcinolytic antibiotics and mitotic inhibitors. Synthesis of 

mechlorethamine, melphalan, uracil, mustards and 6-mercaptopurine. Recent development in cancer 

chemotherapy. Hormone and natural products. 

 

Unit-V: Cardiovascular Drugs          

Introduction, cardiovascular diseases, drug inhibitors, of peripheral sympathetic function, center 

intervertion of cardiovascular output. Direct acting arteriolar dilators. Synthesis of amyl nitrate, 

sorbitrate, diltiazem, quinidine, verapamil, methyldopa, atenolol, oxyprenolol. 

Unit-VI: Local Antiinfective Drugs         

Introduction and general mode of action, synthesis of sulphonamides, furazolidone, nalidixic acid, 

ciprofloxacin, norfloxacin, dapsone, amino salicylic acid, isoniazid, ethionamide, ethambutal, 

fluconazole, griseofulvin, chloroquin and primaquin. 

Unit-VII: Phychoactive Drugs: The chemotherapy of mind      

Introduction, neurotransmitters, CNS depressants, general anaesthetics, mode of action of 

hypnotics, sedatives, anti-anxiety drugs, benzodiazipines, buspirone, neurochemistry of mental 

disesses. Antipsychotic drugs-the neuroleptics, antidepressants, butyrophenones, serendipity and 

drug development, stereochemical aspects of psychotropic drugs. Synthesis of diazepam, oxazepam, 

chlorazepam, phenytoin, ethosuximde, trimethadione, barbiturates, thiopental sodium, glutethimide. 

Unit-VIII Antibiotics           

Cell wall biosynthesis, inhibitors, β-lactam rings, antibiotics, inhibiting protein synthesis. Synthesis 

of penicillin G, penicillin V, ampicillin, amoxycillin, chloramphenicol, cephalosporin and 

streptomycin. 
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In Semester - IV 

Paper: Environmental Science             60L 
(Compulsory paper) 

Course ID: CHEM-4107             (Full Marks: 50/4 Credits)

  

Unit-I: Environment 

Introduction, composition of atmosphere, vertical temperature, heat budget of the earth atmospheric 

system, vertical stability atmosphere. Biogeochemical cycles of C, N, P, S and O. Biodistribution of 

elements. 

Unit-II: Hydrosphere 

Chemical composition of water bodies-lakes, streams, rivers and wet lands etc. Hydrological cycle. 

Aquatic pollution-inorganic, organic, pesticide, agricultural, industrial and sewage, detergents, oil 

spills and oil pollutants. Water quality parameters-dissolved oxygen, biochemical oxygen demand, 

solids, metals, content of chloride, sulphate, phosphate, nitrate and micro-organisms. Water quality 

standards. Analytical method for measuring BOD, DO, COD, Oils, metals (As, Cd, Cr, Hg, Pb, Se 

etc.), residual chloride and chlorine demand. Purification and treatment of water. 

Unit-III: Soils 

Composition, micro and macro nutrients. Pollution: fertilizers, pesticides, plastics and metals, waste 

treatment. 

Unit-IV: Atmosphere 

Chemical composition of atmosphere-particles, ions and radicals and their formation. Chemical and 

photochemical reaction in atmosphere, smog formation, oxides of N, C, S, O and their effect, 

pollution by chemicals, petroleum, minerals, chlorofluorohydrocarbons. Greenhouse effect, acid 

rain, air pollution controls and their chemistry. Analytical method of measuring air pollutants. 

Continuous monitoring instruments. 

Unit-V: Industrial Pollution 

Cement, sugar, distillery, drug, paper and pulp, thermal power plants, nuclear plants, metallurgy, 

polymers etc. Radionuclide analysis. Disposal of wastes and their managements. 

Unit-VI: Environmental Toxicology 

Chemicals solutions to environmental problems, biodegradability, principles of decomposition, 

better industrial processes. Bhopal gas tragedy, Chernobyl, Three Mile Island, Sewozo and 

Minamata disasters. 

  

VII: Green Chemistry: Introduction to Green Chemistry, Needs, goals and limitations in the 

pursuit of Green Chemistry in reference to environment, the twelve set of principles of Green 

Chemistry, Simple examples of Green Synthesis/ Reactions; catalysis, and future trends in green 

chemistry. 

  
VIII: Pollution Regulation status in West Bengal: List of industries under different (red, orange, 

green) categories. 

 

 

*********************** 
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POSTGRADUATE PROGRAMME (PG)  

Department of Philosophy  

Choice Based Credit System (CBCS)           

 

 

The two years M.A. Course in Philosophy shall be divided into four (IV) 

semesters. Total Marks is 1600 = 128 Credit. (400 marks= 32 credits in each 

Semester) 

 

1st Sem = 300 Marks is Hard Core Courses ( six papers)  + One is IDC = 100 Marks,  

Total - 400 Marks = 32 credit. 

 

 

 

2nd Sem = 300 Marks is Hard Core Courses + One is IDC = 100 Marks, Total- 400 Marks 

= 32 credit. 

 

 

 

3rd  Sem = 300 Marks is Hard Core Courses + Viva (25 marks) + Group Discursion 

(25marks) + Seminar (50 marks) = 100, Total – 400 marks = 32 credit.  

 

 

 

4th Sem = 300 Marks is Hard Core Courses + Project / Field Work / Book Review = 100 

marks, total – 400 marks = 32 credit. 
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Scheme for Choice Based Credit System 

Post Graduate (PG), Philosophy 

 
  Philosophy Core Course 

(PHILCC)  
4 Credit = 50 Marks ( Each paper)  

 Interdisciplinary 
Course (IDC) 
 8 Credit = 100 Marks 
(Each paper) 

Viva + Group 
Discursion + 
Seminar 
(2 Credit + 2 
Credit + 4Credit 
= 8 Credits =  
100 Marks) 

Project / Field 
Work / Book 
Review 
 
(8Credit = 100 
Marks.) 

Semester- I I 

PHILCC 101 Indian Ethics  38+12 

IDC – 1 (75+25)  

( Indian 

Philosophy) 

  

PHILCC 102 Western 

Ethics-I 

38+12   

PHILCC 103 Western 

Ethics-II 

38+12   

PHILCC 104 Philosophy of 

Religion. 

38+12   

PHILCC 105 Indian Logic 38+12   

PHILCC 106 Western 

Logic 

38+12   

Semester-II II 

PHILCC 201  Indian 

Epistemology  

38+12 

IDC – 2 (75+25)  

( Ethics & 

Society )  

  

PHILCC 202 Indian 

Metaphysics  

38+12   

PHILCC 203 Western 

Metaphysics  

38+12   

PHILCC 204 Analytic 

Philosophy 

38+12   

PHILCC 205 Philosophy of 

Kant 

38+12   

PHILCC 206 Western 

Epistemology   

38+12   

Semester- III III 

PHILCC 301 Philosophy of 

Language (Indian) 

38+12  

Viva + 

Group 

Discursion 

+ Seminar 

(25+25+50) 

 

PHILCC 302 The 

Philosophy of Mahatma 

Gandhi 

38+12   

PHILCC 303 Applied 

Ethics 

38+12   

PHILCC 304 Modern 

Indian Thought 

38+12   

PHILCC 305 Studies in 

Human Rights 

38+12   

PHILCC 306 Modal 

(Propositional) Logic 

38+12   

Semester- 

IV 
IV 

PHILCC 401 Nyaya 38+12   

Project / 

Field Work / 

Book 

Review 

 

PHILCC 402 Advaita 

Vedanta 

38+12   

PHILCC 403 Samkhya 38+12   

PHILCC 404 Ethics & 

Society  

38+12   

PHILCC 405 Political 

Philosophy 

38+12   

PHILCC 406 

Environmental Studies  

38+12   
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CBCS – PG 

Dept. of Philosophy    
 

Course in Semester I 

PHILCC 101 Indian Ethics   5 Credits = 50 marks.  

PHILCC 102 Western Ethics-I  5 Credits = 50 marks. 

PHILCC 103 Western Ethics-II  5 Credits = 50 marks.  

PHILCC104 Philosophy of Religion  5 Credits = 50 marks. 

PHILCC 105 Indian Logic   5 Credits = 50 marks.  

PHILCC 106 Western Logic   5 Credits = 50 marks.  

IDC-1  Indian Philosophy  10 Credits = 100 marks.   

 

 

Course in Semester II 

PHILCC 201 Indian Epistemology   5 Credits = 50 marks. 

PHILCC 202 Indian Metaphysics    5 Credits = 50 marks. 

PHILCC 203 Western Metaphysics   5 Credits = 50 marks. 

PHILCC 204 Analytic Philosophy   5 Credits = 50 marks. 

PHILCC 205 Philosophy of Kant   5 Credits = 50 marks. 

PHILCC 206 Gender Studies    5 Credits = 50 marks. 

IDC-2  Ethics & Society   10 Credits = 100 marks.  

Course in Semester III 

PHILCC 301 Philosophy of Language (Indian) 5 Credits = 50 marks. 

PHILCC 302 The Philosophy of Mahatma Gandhi 5 Credits = 50 marks. 

PHILCC 303 Applied Ethics    5 Credits = 50 marks. 

PHILCC 304 Modern Indian Thought   5 Credits = 50 marks. 

PHILCC 305 Studies in Human Rights . 5 Credits = 50 marks. 

PHILCC 306 Modal ( Propositional) Logic  5 Credits = 50 marks. 

Viva + Group Discursion + Seminar   10 Credits = 100 marks.  

 

Course in Semester IV 

PHILCC 401 Nyāya     5 Credits = 50 marks. 

PHILCC 402 Advaita Vedanta   5 Credits = 50 marks. 

PEICHC 403 Samkhya     5 Credits = 50 marks. 

PHILCC 404 Ethics Society     5 Credits = 50 marks. 

PHILCC 405 Political Philosophy   5 Credits = 50 marks. 

PHILCC 406 Environmental Studies   5 Credits = 50 marks. 

Project / Field Work / Book Review   10 Credits = 100 marks.  
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

PART- I 

Course PHILCC 101: Indian Ethics  

The aim of this paper is to highlight the cosmo-centric, community-centred and duty-oriented nature 

of ethical thinking in India. The paper is text-based and issue-oriented. 

1. The first five sutras of Pūrva Mīmāṃsā Sutras of Jāimini with Sabara’s Bhāsya to be read 

with Sāstra Dipikā of Parthasarathi Misra and Prakaranpancikā of Salikanatha. 

2. Arthasangraha of Laugaksi Bhāskara: 

The concepts and doctrines to be taken up for study are as follows: 

a) Sabda (Veda Prāmanya)   b) Apauruseyatva 

c) Purusa     d) Dharma 

e) Apurva     f) Bhāvanā  

g) Sadhya-sādhanā, itikartavyatā  h) Istasādhanatā 

i) Vidhi, nisedha, arthavāda   j) Rules of textual interpretation  

       3. The law of karma: ethical implications 

       4. Sādhārana dharma   

 

PART- II 

Selections from the Upanisads, the Bhagavadgita, Dhammapada, Tattvarttha Sutra, Tirukkural, 

Santiparva of Mahabharata (Selections) and Arthsastra of Kautilya (Selections)The Selections for the 

Upanisads, the Bhagavadgita, Tattvartha Sutra, Tirukkural’ concepts and doctrines to be taken up for 

study are: 

a) Rta and satya 

b) Rna and yajna 

c) Yoga and ksema 

d )Karmayoga, svadharma and lokasangraha of the Bhagavadgita 

e) Upayakausala of Buddhism along with Brahmaviharas 

f) Triratnas of Jainism along with Dharmavidhi and Caitracara 

h) Yama and Niyama of Yoga 
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SUGGESTED READINGS: 

S.K. Maitra  : The Ethics of the Hindus 

R. Prasad  : Karma, Causation and Retributive Morality 

……………….               : Varnadharma, Niskama Karma and and Practical      

Morality 

N.K. Brahma : Philosophy of the Hindu Sadhana 

Sri Aurobindo : Essays on the gita 

B.G. Tilak :  Srimadbhagavadgita Rahasya 

M. Hiriyanna : The Indian Conception of Values 

I.C. Sharma : Ethical Philosophies of India 

Surama Dasgupta : Development of Moral Philosophy in India 

Saral Jhingran : Aspects of Hindu Morality 

S.Radhakrishnan            :            The Bhagavad Gita 

 

 
 

 
  



Page 7 of 36 

 

Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
Course PHILCC 102 Western Ethics-I 

This course is meant to introduce the student to some of the important developments and debates that 

have shaped moral philosophy in the last sixty years or so. The emergence of logical positivism and 

subsequently the increased attention towards language forced the moral philosophers to focus upon 

semantical, epistemological and ontological aspects of moral concepts and categories. Though the 

meta-ethical phase had its sway for more than a decade, the dissatisfaction with this philosophical 

endeavour soon surfaced in various forms. While some philosophers began to debate and refine 

classical theories like Kantianism and Utilitarianism, others brought about a revival of the ethical 

theories of Plato and Aristotle under the name of virtue Ethics. Besides a critical survey of these 

developments, the course also deals with major debates concerning justice and human rights. This 

course, therefore, presupposes an acquaintance with classical and modern Western Ethics. The 

reading material listed in each section may not be treated as prescribed text. The students are expected 

to acquaint themselves with the basic ideas relating to the topics in each section. 

 

SECTION- I: Fact/Value    

1. A.J. Ayer: ‘Emotivism,’ from A.J. Ayer, Language, Truth and Logic, Dover, 1946, [P]. 

2. C.L. Stevenson: ‘The Emotive Meaning of Ethical Terms,’ from Mind, 46, 1937, [P] and 

[CM]. 

3. R.M. Hare: ‘Prescriptivism: The Structure of Ethics and Morals,’ from R.M. Hare, Essays in 

Ethical Theory, Oxford: Oxford University Press, 1989, [P]. 

 

FURTHER READINGS FOR SECTION - I: 

Mary Warnock  : Ethics Since 1900, Oxford: Oxford University Press, 1960  

W.D. Hudson  : Modern Moral Philosophy, Macmillan, 1983 

R.M. Hare : The Language of Morals, Oxford: Oxford University Press, 1952 

……………… : Freedom and Reason, Oxford: Oxford University Press, 1961 

……………… : Moral Thinking, Oxford: Oxford University Press, 1981 

Philippa Foot : Virtues and Vices, Oxford: Blackwell, 1978 

C.L. Stevenson : Ethics and Language, New Haven: Yale University Press, 1944 

Roger Hancock :  Twentieth Century Ethics, New York: Columbia University Press, 1974 

K.E. Goodpaster (Ed) : Perspectives on Morality: Essays by William Frankena, University of Notre 

Dame Press, 1976 
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SECTION- II: Moral Skepticism: For and Against 

1. J.L. Mackie: ‘The Subjectivity of Values,’ Excerpted from J.L. Mackie, Ethics: Inventing 

Right and Wrong, Harmondsworth: Penguins, 1977. [P]. 

2. Gilbert Harman: ‘Moral Nihilism,’ Excerpted from Gilbert Harman, The Nature of Morality, 

Oxford: Oxford University Press, 1977, [P]. 

3. Thomas Nagel: ‘Value: The View from Nowhere,’ from The Tanner Lectures in Human 

Values, University of Utah Press, 1980, [P]. 

4. Bernard Williams: ‘Ethics and the Limits of Philosophy,’ from Bernard Williams, Ethics and 

the Limits of Philosophy, Harvard University Press, 1985, [P]. 

5. James Rachel: ‘The Challenge of Cultural Relativism,’ from James Rachel, Elements of 

Moral Philosophy, New York: McGraw-Hill, 1978, [CM]. 

 

FURTHER READINGS FOR SECTION - II: 

Norman Gillespie (Ed)    : ‘Moral Realism,’ Southern Journal of Philosophy,  24, Supplement, 1986 

David Copp :‘Moral Scepticism,’ Philosophical Studies, 62, 1991 

Peter Railton :‘Moral Realism,’ Philosophical Review, 95, 1986 

Geoffrey Sayre-McCord (Ed) :Essays in Moral Realism, Ithaca: Cornell University Press, 1988 

Walter Sinnott-Armstrong & Mark Timmons (Eds) : Moral Knowledge: New Readings in Moral 

Epistemology, New York: Oxford University Press, 1996 

Gilbert Harman & Judith Jarvis Thompson : Moral Relativism and Moral Objectivity, Oxford: 

Blackwell, 1996 

 

SECTION- III: Kantianism: For and Against 

1. Fred Feldman: ‘Kantian Ethics,’ from Fred Feldman, Introductory Ethics, Englewood Cliffs: 

Prentice-Hall, 1978, [P]. 

2. Thomas Nagel: ‘Moral Luck,’ from Thomas Nagel, Mortal Questions, Cambridge: 

Cambridge University Press, 1979, [P]. 

 

FURTHER READINGS FROM SECTION - III: 

Onara O’Neill : Acting on Principle: An Essay on Kantian Ethics,                                   

                                                    Oxford:    Oxford University Press, 1975 

Alan Donagan : The Theory of Morality, Chicago: University of Chicago Press, 1977 

Fred Feldman : Introductory Ethics, Prentice-Hall, 1978 

C.E. Harris : Applied Moral Theories, Wadsworth, 1986 

A. MacIntyre : After Virtue, Oxford: Blackwell, 1974 

B. Williams : Ethics and the Limits of Philosophy, London: Fontana, 1985 
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
Course PHILCC 103 Western Ethics-II 

SECTION I: Utilitarianism: For and Against 

1. J.J.C. Smart: ‘Extreme and Restricted Utilitarianism,’ Reprinted from The Philosophical 

Quarterly, VI: 25, 1956, [P]. 

2. Bernard Williams: ‘Against Utilitarianism,’ from Bernard Williams & J.J.C. Smart, 

Utilitarianism: For and Against, Cambridge: Cambridge University Press, 1973, [P]. 

3. Robert Nozick: ‘Side Constraints,’ from Robert Nozick, Anarchy, State and Utopia, London: 

Basic Books, 1974, [P]. 

4. Robert Nozick: ‘The Experience Machine,’ from Robert Nozick, Anarchy, State and Utopia, 

London:    Basic Books, 1974, [P]. 

5. Philippa Foot: ‘Utilitarianism and the Virtues,’ Reprinted from Mind, 94, 1985, [P]. 

 

FURTHER READINGS FOR SECTION I: 

Richard Brandt :‘In Search of a Credible Form of Rule Utilitarianism,’ in Morality and 

Language of Conduct (Eds): H.N. Castaneda and George Nakhnikian, Wayne 

State University Press, 1953 

R.M. Hare : Moral Thinking, Oxford: Oxford University Press, 1981 

David Lyons : The Forms and Limits of Utilitarianism, Oxford: Oxford University Press, 

1965 

Harlan B. Miller & B. Williams (Eds):  The Limits of Utilitarianism, University of Minnesota Press, 

1982 

Derek Parfit : Reason and Person, Oxford:  Oxford University Press, 1984 

Samuel Sceffler (Ed) : Consequentialism and its Critics, Oxford: Oxford University Press, 1988 

A. Sen & B. Williams (Eds) : Utilitarianism and Beyond, Cambridge: Cambridge University 

Press, 1982 

J.J.C. Smart & B. Williams : Utilitarianism: For and Against, Cambridge: Cambridge University 

Press, 1973 
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SECTION II: Rights and Justice      

1. Joel Feinberg: ‘The Nature and Value of Rights,’ Reprinted from the Journal of Value 

Inquiry, 4, 1970, [P]. 

2. A. MacIntyre: ‘A Critique of Gewirth and the Notion of Rights,’ from A. MacIntyre, After 

Virtue, Indiana: University of Notre Dame Press, 1981, [P]. 

3. John Rawls: ‘A Liberal Theory of Justice,’ from John Rawls, A Theory of Justice, Cambridge, 

Mass: Harvard University Press, 1971, [P]. 

4. Robert Nozick; ‘Distributive Justice,’ from Robert Nozick, Anarchy, State and Utopia, 

Chapter 7, Basic Books, 1974. 

]. 

 

FURTHER READINGS FOR SECTION II: 

 

Ronald Dworkin : Taking Rights Seriously, Cambridge, Mass: Harvard University Press, 1977 

Alan Gewirth : Human Rights, Chicago: University of Chicago Press, 1982 

J. Waldron(Ed) : Theories of Rights, Oxford: Oxford University Press, 1984 

Loren Lomasky : Persons, Rights and Moral Community, Oxford: Oxford University Press. 

L.W. Sumner : Moral Foundations of Rights, Oxford: Clarendon Press, 1987 

Norman Daniels(Ed) : Reading Rawls, New York: Basic Books, 1975 

James Sterba : Justice: Alternative Political Perspectives, Belmont: Wadsworth, 1980 

Thomas Nagel : Equality and Partiality, Oxford: Oxford University Press, 1991 

 

 

SECTION III: Virtue Ethics  

 

1. Bernard Mayo, ‘Virtue and the Moral Life,’ from Bernard Mayo, Ethics and the Moral 

Life, London: Macmillan, 1958, [P]. 

2. William Frankena, ‘A Critique of Virtue-based Ethical Systems,’ from William Frankena, 

Ethics, Englewood Cliffs: Prentice-Hall, 1973, Second Edition, [P]. 

3. Walter Schaller, ‘Are Virtues No More than Dispositions to Obey Moral Rules?’ Reprinted 

from Philosophia 20, July, 1990, [P]. 

4. Robert Louden, ‘Some Vices of Virtue Ethics,’ Reprinted from American Philosophical 

Quarterly 21, 1984, [P]. 

5. A. MacIntyre, ‘The Nature of Virtues,’ from A. MacIntyre, After Virtue, Indiana: 

University of Notre Dame Press, 1981, [P]. 

6. James Rachel, ‘The Ethics of Virtue,’ from James Rachel, Elements of Moral Philosophy, 

New York: McGraw-Hill, 1978, [CM]. 
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FURTHER READINGS FOR SECTION III: 

 

G.E.M. Anscombe, ‘Modern Moral Philosophy,’ Philosophy 33, 1958 

G. Pence, ‘Recent Works on the Virtues,’ American Philosophical Quarterly 21, 1984 

R. Kruschwitz & R. Roberts (Eds) : The Virtues: Contemporary Essays on Moral 

Character, Belmont: Wadsworth, 1987   

A. MacIntyre : After Virtue, Indiana: University of Notre Dame Press, 1981 

Philippa Foot : Virtues and Vices, Oxford: Blackwell, 1978 

Iris Murdoch : The Sovereignty of Good, Schoken Books, 1971 

Marcia Baron, Philip Petit & Michael Slote : The Three Methods of Ethics, Oxford:  Blackwell, 

1997 

Richard Taylor            :   Ethics, Faith and Reason, Englewood Cliffs: 

Prentice-Hall, 1985 

Lawrence A. Blum      :  Friendship, Altruism and Morality, London: 

Routledge, 1980 

John Casey                  :  Pagan Virtues, Oxford: Clarendon Press, 1990 

Edmund Pincoffs        :  Quanderies and Virtues, Lawrence, Kansas: 

University of Kansas Press, 1986 

James Wallace            : Virtues and Vices, Ithaca: Cornell University Press, 

1978 

Crisp & Slote (Eds)    : Virtue Ethics   

Rosalind Hursthorne  :  Virtue Ethics   

Owen Flanagan & A. Rorty (Eds):  Identity, Character and Morality 
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
Course PHILCC 104 Philosophy of Religion 

(The present course  presupposes  the knowledge of the Under Graduate syllabus of Philosophy of 

Religion.)  

1. Origin and nature of religion 

2. Origin and evolution of the idea of the God 

3. The concept of Avatāra – classical (Bhagavadgitā, Srimad-bhagavatā, Mahābharata etc.) and 

contemporary (Gandhi, Aurobindo, Tagore).  

    The concept of Prayer – classical (Advaita Vedanta, Bhagavadgitaāā etc.) and contemporary 

(Gandhi, Vivekananda, Aurobindo) 

    The concept of Bhakti in Ramanuja, Narada, Vivekananda and Sri Chaitanya; Is bhakti an end or 

means: the controversy 

4. Theological discourse (The “elimination”, “Familiar” functions, “improper” functions, and   

“Unique” functions of theological discourse.)  

 5. Comparative religion: Nature necessity and possibility of comparative religion. 

    Candidates are expected to be familiar with the main tenets and practices of the following religions: 

Hinduism, Buddhism, Jainism, Sikhism, Confucianism, Taoism, Shintoism, Zoroastrianism, Judaism, 

Christianity and Islam and Tribal religions.  

 

 

Suggested Readings 

For 1, 2: N. Smart: The Religious Experience of Mankind, J. Hick: An Interpretation of Religion. 

For 3: Srimadbhagavadgita (Udbodhan); Srimad-bhāgavatam (Gita Press); Adiparva and Shantiparva 

of Mahabhāarata (Gita Press); Radhakrishnan: The Bhagavatgitā; Sri Aurobindo: Essays on the Gitā; 

The Complete Works of Swami Vivekananda , Vol. III; M. K. Gandhi: Hindu Dharma (Navajivan); N. 

K. Bose: Selections from Gandhi (Navajivan); Bhaktisutra of Narada; Mani Ratnam Chetty K.: 

Gandhiji’s Conception of Avatāra; V. S. Naravane: Rabindranath Tagore.   

For 4: Fredrick Ferre: Language Logic and God; J. L. M. Haire and I. Henderson: The Knowledge of 

God and the Service of God (Hodder and Stoughton).  

For 5: Eric J. Sharpe: Comparative Religion (Duckworth); A. C. Bouquet: Comparative Religion 

(Penguin), S. Radhakrishnan: Eastern Religions and Western Thought (OUP); W. C. Smith: Towards 

a World Theology. 

Nesbitt: Sikhism (Oxford) 
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

Course PHILCC 105: Indian Logic  
       
1.Bhāṣaparicchedaḥ with Muktāvalī : Anumānakhanda (Karikā- 66 to 78 ) 

 

2.  Nyāyavindu: Definition, classifiation of anumāna; pramaṅa-phalavyāvasthā; 

three types of liṅga; definition of pakṣa asapaksa; eleven types of 

anupalabdhi and object of anumana; hetvābhāsa 

 

Suggested Readings: 
1. Bhāsaparicchedaḥ(Anumānakhanda) 

2. Nyāyavindu ((Anumānakhanda) 

3. The Concept of Logical Fallacier : N.Bandopadhyay. 

4. Navya Nyāye Anumiti : Sabtia Misra 
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

Course PHILCC 106  Western Logic    

Intuitive Set Theory: 

Topics: 

(1) Basic concepts of Set Theory. 

(2) Set Theoretical operators, such as, Intersection, Union and Difference. 

(3) Translating Everyday Language. 

(4) Venn Diagrams, testing validity. 

(5) Relations, classification of relations, etc. 

 

Test Book: Introduction to Logic by Patrick Suppies. 

 

Predicative Logic: 

 

Topics: 

(1) The Language of Predicate Logic. 

(2) The Rule of Conditional Rule (C. P.). 

(3) The Rule of Indirect Proof (I. P.). 

(4) Reductio Ad Absurdum Method. 

(5) Proposition and classification of proposition. 

(6) Preliminary Quantification Rules. 

(7) Techniques of Symbolization. 

(8) Multiply General Propositions and Quantification Rules. 

(9) Proving validity by symbolizing propositions. 

(10) Relations (Binary). 

 

 

Test Book: Symbolic Logic by Irving M. Copi. 

 

Tree Method: 

 

Topics: 

 

(1) Truth –Functional Inference. 

(2) Truth Trees. 

(3) Truth- Functional Equivalence. 

(4) Conditionals. 

 

Test Book: Formal Logic: It’s Scope and Limits by Richard Jeffrey.  
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
COURSE PHILCC 201 INDIAN EPISTEMOLOGY         

 

1. Svatapramanyavada and Paratapramanyavada (From Gangesha’s Theory of Truth by 

J.N.Mohanty). 

2. Arthapatti and Anuplabdhi (Vedantaparibhasa) 

3. Khyativada 

4. Sabdapramana (Bhasaparicched with SiddhantaMuktabali BY Viswanatha) (Sabdakhanda) 

5. Swapna and Smriti (Prasatapadbhasya with Nyayakandali, Bhasaparicched with 

SiddhantaMuktabali) 

6. Sceptical objections against Sabdapramana 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
COURSE PHILCC 202 INDIAN METAPHYSICS   
    

1. Padartha (Bhasaparicched with SiddhantaMuktabali) 

2. God (Nyayakusumanjali and NyayaBhasya 3
rd

 Volume) 

3. Self (Mimamsa, Nyaya, Advaita Vedanta) From Bhasaparicched with SiddhantaMuktabali 

and Nyayabhasya 3
rd

 Volume. 

4. Metaphysical Scepticism (Nagarjuna, Jayarasi, and Sreeharsha) 

 

 

 

Suggested Readings: 
1. Nagarjuna: Mulamadhyamikakarika 

2. Jayarasi Bhatta: Tattvopaplavsimgha 

3. Sriharsha: Khandanakhandakhadya 

4. P. K. Mukhopadhyaya: Indian Realism, Calcutta: K. P. Bagchi, 1984 

5. Harsha Narain: Evolution of the Nyaya-Vaisesika Categories, Varanasi: Bharati 

Parkashan,1976. 

6. Self and Falsity in Advaita Vedanta by A. K. Roy Chowdhury 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 
 

COURSE 203 WESTERN  METAPHYSICS      
 
(Metaphysical inquiry would lead to an understanding of the ultimate reality which lies behind that 

which we confront in sensory experience. Since Hume, the very possibility and legitimacy of 

metaphysics has been called into question. However, this doubt does not rule out philosophical 

inquiry into the concepts of reality, existence, substance etc. This course aims at familiarising the 

student with the broad outlines of the chief ideas, issues and debates in western metaphysics.) 

 

1. Concerns, scope and possibility 

2. Appearance and Reality/ Becoming and Being 

3. Dialectics: Hegel and Marx 

4. Substance and Properties 

5. Causation 

6. Universals and Particulars 

7. Self and the mind-body problem 

8. Space and Time 

9. God 

 

Suggested readings 

 

Aristotle : Metaphysics (Princeton University Press) 

F.H. Bradley : Appearance and Reality (Oxford) 

Rene Descartes : Meditations (Cambridge) 

John Locke: Essay Concerning Human Understanding (Everyman)  

David Hume: Enquiry Concerning Human Understanding (Oxford) 

Richard Taylor: Metaphysics (prentice-Hall of India) 

A.C. Greyling (Ed): Cambridge Companion to Metaphysics 

Elmer Sprague: Metaphysical Thinking (Oxford) 

Hegel: Phenomenology of Sprit, MLBD 

Marx and Engles: Selected Notes, Vol. I FLPH, Moscow, 1962 

Engles: Anti-Duhring  : Dialectics of Nature, Progress Publishers, MOSCOW, 1974 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

COURSE PHILCC  204 Analytic Philosophy  

Metaphysics has been in trouble ever since Hume came up with an ingenious argument that all 

metaphysical assertions are a priori judgments about the world, but such judgments are in fact not 

possible at all. Kant took up this challenge and tried to prove that synthetic a priori judgments are 

indeed possible, but failed to establish that the classical metaphysical judgments about the world, the 

human self and God could be asserted a priori. Later on, logical positivists revived the Human 

enterprise and came up with an even more radical thesis that all metaphysical statements are 

necessarily meaningless. This gave rise to a basic debate in the West on the very nature and function 

of language used in any philosophical discussion with a view to determining afresh the criteria for 

meaning and truth. The language of the philosopher, rather than the entities he talked about in his 

discourses, became the subject of analysis and very many fresh ideas emerged from it. The course 

aims to introduce the student to these new ideas and style of doing philosophy.  

 

Introduction: the linguistic turn and the conception of philosophy  

 

2 Issues and problems: sense and reference; concepts and objects; identity; negative existentials; 

indirect speech; propositional altitudes; proper names; definite descriptions; demonstrative and other 

indexicals; the relation between meaning and truth: holistic and atomistic approach to meaning  

 

3. Theories of meaning  

 

4 Speech acts  

The above problem-areas require a study of the works of Frege, Russell, Kripke, Wittgenstein, Austin, 

Quine, Strawson, Davidson, DUmmett and Searle.  

 
 

SUGGESTED READINGS:  

Donald Davidson: Inquiries into Meaning and Truth, OUP, 1984  

Michael Davitt & Kim Sterelney:  Longuage and Reality, MIT Press, 1987  

Michael Dummett :The Seas of Language, Oxford: Oxford University Press. 1993  

Saul Kripke:   Naming and Necessiry  

Frege :     “On Sense and Reference" and "On Concepts and Objects"  

A.P. Martinich: The Philosophy of Language, OUP, 1996  

Quine:  Word and Object, and "Two Dogmas of Empiricism"  

Russell: Logic and Knowledge 

J. Searle: Speech Acts 

P. F. Strawson: Logico-Linguistic Papers 

Wittgenstein:  Tractatus Logico Philosophicus and Philosophical Investigations 

Austin: How to Do Things with Words 

P. T. Geach & Max Black (Trs):  Philosophical Writings of Gottlob Frege. 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

        COURSE PHILCC 205  PHILOSOPHY OF KANT     

 

Critique of Pure Reason (Trans.) Norman Kemp Smith (Abridged Edition) 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

   COURSE PHILCC 206  WESTERN EPISTEMOLOGY       

This course aims at providing a birds-eye-view of the general features of the problems of Western 

epistemology. The question of clearly distinguishing what is knowledge from what is not knowledge 

is the central task of Western epistemology very much as in India but this task is pursued in a very 

different way in the west. Unlike in India what is not knowledge is not wrong knowledge but ‘no’ 

knowledge at all or plane absence of knowledge. Familiarity with the following topics is expected to 

generate an awareness of the issues and debates that uniquely characterize western epistemology. 

 

1. Scepticism and possibilities of knowledge 

2. Nature  and definition of knowledge; belief and knowledge 

3. Gettier problem and its response to it 

4. Justification of knowledge-clams and epistemic decision: Foundationalism, Coherentism, 

Causal theory and Reliabilism 

5. Theories of Perception 

6. Problem of Memory: knowledge of the past 

7. Knowledge of other mind 

8. Theories of Truth: Self evidence, Correspondence, Coherence, Pragmatic and Semantic 

9. A-priori knowledge, Analytic and synthetic, necessary and contingent, synthetic a-priori 

10. Limits of knowledge 

 

SUGGESTED READINGS: 

1.  K. Lehrer:  Knowledge 

2. R. M. Chisholm: Theory of Knowledge ( Third Edition) 

3. A. J. Ayer: The Problem of Knowledge 

4. A. C. Danto: Analytical Philosophy of Knowledge 

5. J. Hintikka : Knowledge and Belief 

6. B. Russell :Human Knowledge: its Scope and Limits 

7. N. Rescher: Coherence Theory of Truth 

8. J.  Pollock :Knowledge and Justification 

9. J. Pollock : Contemporary Theory of Knowledge 

10. J. R. Ammerman : Classics in Analytic Philosophy 

11. B. Balnshard :The Nature of Thought, Vol. 1 & II 
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12. Hamlyn: Theory of Knowledge 

13. A. Stroll (Edit) Epistemology: A New essays in the Theory of Knowledge 

14. P. F. Strawason: Scpeticisim and Naturalism: Some Varieties 

15. P. Unger: Ignorance A Case of Scpeticism 

16. G. S. Pappas and M. Swain:  (eds) Essays on Knowledge and Justification 

17. N. Malcolm: Knowledge and Certainty 

18. S. Bhattacharyya: Doubt, Belief and Knowledge 

19. D. P. Chattopadhyaya: Induction, Probability and Scpeticism 

20. R. L. Martin: Recent Essays on Truth and The Liar Paradox 

Wittgenstein : On Certainty 
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Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

COURSE PHILCC 301 PHILOSOPHY OF LANGUAGE (INDIAN)   

 

1. Sabda pramana of Naiyayikas (Selected portions of Bhasapariccheda and Tarkasamgraha ) 

2. Vakyapadiya of Bhatrihari 

3. Patanjali’s Paspasa Adhyaya 

4. Dhanyaloka of Ananda Bardhana (Selections) 

5. Mimasa concept of Bhavana 
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Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

COURSE PHILCC 302 THE PHILOSOPHY OF MAHATMA GANDHI     

The objective of this course is to explore the availability of Gandhian ideas in the central debates in 

philosophy like the conceptions of knowledge, truth and love and their relationship; language, 

understanding and culture, engagement with tradition; self, world and God; woman, sexuality and 

bramacharya, moral foundations of good life; swaraj, satyagraha and ahimsa; community and 

fellowship; the good society; statelessness, trusteeship, sarvodaya and pancayat raj; religion, anasakti 

yoga, tapasya ans service; means-end relationship; Gandhi and the Gandhians: break, continuity and 

innovation. 

 

 

SUGGESTED READINGS: 

Ashis Nandy (Ed.): Science, Hegemony and Violence 

……………………: The Intimate Enemy: Loss and Recovery of Self under Colonialism 

Bhikhu Parekh: Gandhi’s Political Philosophy 

………………..: Colonialism, Tradition and Reform 

D. M. Dutta: The Philosophy of Mahatma Gandhi 

Judith Brown: Gandhi: Prisioner: Prisoner of Conscience 

Glyn Richards: The Philosophy of Gandhi: A Study of his Basic Ideas, Corzon Press, 1982 

Ramashray Roy (Ed.): Gandhi and the Present Global Crisis, Shimla: Indian Institute of Advanced 

Study, 1996  
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Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 
 

COURSE PHILCC  303  APPLIED ETHICS               

1. Nature and scope of applied of ethics: theoretical formulation of applied ethics; limits of 

applied ethics. 

2. Social justice: philosophical perspectives and presuppositions. 

3. Fundamental of medical ethics; euthanasia; abortion, surrogate motherhood, Female feticide. 

4. Advent of bioethics; Major ethical issues arising out of human genetics. 

5. Applied ethics and politics 

6. Applied ethics and ecology 

7. Applied ethics and business; business ethics and practical morality 

8. Professional ethics: profession and business; morals and laws in profession; Ethical codes of 

conduct for various kinds of professionals. 

9. Capital punishment: for and against 

10. Sexual morality: for and against 

 

SUGGESTED READINGS 

Peter Singer (ed.) : Applied Ethics, in the Oxford Readings in PHILOSOPHY Series. 

T. L. Beauchamp & Walters (Eds.): Contemporary Issues in Bioethics. 

David Lamb: Down the Slippery Slope: Arguing in Applied Ethics, 1998 

Winkler E. R. & Combe, J. R. (Eds.): Applied Ethics: A Reader, Blackwell,1993 

Almond, Brenda & Hill, Donald: Applied Philosophy: Morals and metaphysics in Contemporary 

Debates, London: Routledge & Kegan Paul, 1991 

Graber G. C. & Thomasma, D. C.: Theory and Practice in Medical Ethics, New York: The continuum 

Co., 1998. 

 

 

 

 

 

 

 



Page 25 of 36 

 

Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 

  COURSE PHILCC  304 MODERN INDIAN THOUGHT     

 Thought differs in many ways from classical Indian thought. While classical Indian thought 

developed virtually without any outside influences, the stamp of awareness of the West, its culture 

and its philosophy is evident in modern Indian thought. Most of the classical Indian schools of 

thought like Nyaya, Sankhya and Mimamsa cease to be of interest to the modern Indian thinker and 

Advaita Vedanta assumes considerable importance. Also more attention is paid to the individual in the 

society than in the classical past. The vernacular languages now come to be increasingly used in 

philosophical discussions and debates. There is an attempt at re-examining the past and appropriating 

whatever the thinker believes to be still relevant and of universal value. The course aims at 

introducing the students to this rich fare of modern Indian thought in a panoramic way. 

 

1. Swami Vivekananda: Man; universal religion; practical Vedanta 

2. Rabindranath Tagore: Man and God; Religion of Man. 

3. S. Radhkrishnan: God and the Absolute; intellect and intuition; the idealist view of life. 

4. B. R. Ambedkar: critique of social evils; neo-Buddhism 

 

SUGGESTED READINGS: 

1. T. M. P. Mahadevan & C. V. Saroja: Contemporary Indian Philosophy, Madras, 1985 

2. Basant Kumar Lal: Contemporary Indian Philosophy, Delhi, 1999 

3. Benay Gopal Ray: Contemporary Indian Philosophers, Allahabad, 1957 

4. V. S. Narvane: Modern Indian Thought, Bombay, 1964 

5. Swami Vivekananda: Practical Vedanta, Calcutta: Advaita Ashram, 1964. 
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Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 

  COURSE PHILCC  305  STUDIES IN HUMAN RIGHTS 

1 Human rights: definition, nature, content, legitimacy and priority 

2 Theories of human rights; historical development of human rights 

3 International Covenant on Civil and political Rights 

4 International Covenant on Economic, Social and Cultural Rights and optional protocol; UN 

Human Rights Declaration; Human Rights Commission 

5 Human rights principle in the Indian Constitution; fundamental rights and directive principles 

of state policy. 

6 Role on NGOs in protecting Human rights in relation to criminal justice 

7 Amnesty International; PUCL; human Rights Watch; AIDWA 

 

 

SUGGESTED READINGS: 

Allan wingate    : Human Rights – Comment and Interpretation, UNESCO, 1949 

Andrey R. Chapman   ; Health Care Reform: A Human Rights Approach, George town University 

Press, 1994 

Philip Alston (ed)  : The United Nations and Human Rights: A Critical Appraisal, Oxford: Clarendon 

Press, 1992 

--------------- The International Covenant on Economic, Social and Cultural Rights,  

                      Manual of Human Rights, New York: United Nations Centre for human rights, 1991 

Danilo Turk    : The New International Economic Order and the Promotion of Human Rights, 

UNESCO, 1990 

Henry Shore      :  Basic Rights, Subsistence, Affluence and US Foreign policy, Princeton, New Jersy: 

Princeton University Press, 1980 

European Convention on Human Rights (ECHR) 

International Covenant on Civil and political Rights ((ICCPR) 

International Covenant on Economic, Social and Cultural Rights (ICESCR) 

Universal Declaration of Human Rights (UDHR) 
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Semester- III 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 

COURSE PHILCC  306  MODAL (PROPOSITIONAL) LOGIC      

Contents: 

(1) Modal Logic and its relevance. 

(2) Basic Modal Concepts. 

(3) The concept of Entailment. 

(4)  Actual and Possible-World. 

(5) Axiomatization of T. 

(6) The basis of T-System. 

(7) The System –T, S-4, S-5. 

(8) C. N.F and M.C.N.F. 

(9) First Degree Modal Function. 

      (10) Game Theory, T-game, S-4 game and S-5 game. 

 

 

SUGGESTED READINGS: 

• An Introduction to Modal Logic by Hughes and Cresswell. 
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Semester- IV 

Choice Based Credit System 
Department of Philosophy 

PG ( Core Course) 
 

COURSE PHILCC  401  NYĀYA         

 

SPECIAL TEXTS (Any one of the following) 

1. Vatsyayana: Nyayasutrabhasya 

2. Jayanta Bhatta: Nyayamajari 

3. Udyottakara: Nyayavartika 

4. Udayana: Nyayakusumanjali, Atmatattvaviveka or Tatparyaparisuddhi 

5. Annamabhatta: Tarkasamgraha with Dipika 
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Semester- IV 
Choice Based Credit System 
Department of Philosophy 

PG ( Core Course) 

                                                  

 COURSE PHILCC  402  ADVAITA VEDANTA           

 

   Badarayana : Brahmansutra with Samkarbhasya ( selected portion ) 
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Semester- IV 
Choice Based Credit System 
Department of Philosophy 

PG (Core Course) 

  
    COURSE PHILCC 403  SAMKHYA KARIKA  

 

Isvara Krishna : Samkhya Karika (Selected portion ) 
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Semester- IV 
Choice Based Credit System 
Department of Philosophy 

PG ( Core Course) 
 

COURSE PHILCC 404  ETHICS AND SOCIETY                 

This course aims at encouraging the student to engage in critical thinking on such individual and 

social issues which have important moral bearings. The course has two sequential segments. First, the 

theoretical and second, the applied. The theoretical part introduces major nonnative theories, both the 

classical (the Greek and the Indian) and those that are currently prevalent (utilitarianism, Kantianism 

and ethical relativism). The second part deals with a variety of issues which pertain to individual's 

personal and social spheres and hence demand moral reflection.  

 

PART I 

1. Individual and social morality 

2. The classical Indian perspective:  purusarthas, sadharalna dharma, varnasrama dharma 

and the idea of niskama karma  

3. The Greek perspective: Plato: constitution of human soul and society; ethics and the health of 

the soul  

4. Aristotle: moral virtues  

5. Relativism: for and against  

6. Kant: the ethics of duty; respect for persons: for and against  

7. Mill: utilitarianism: for and against  

8. Annette Baier: the feminist ethic  

PART II 

1. Sexual morality: for and against  

2. Abortion: for and against  

3. Euthanasia: for and against  

4. Capital punishment: for and against  

5. Social justice: for and against  

6. Job discrimination: for and against                                        
7. Animal rights: for and against  

8. Environmental ethic: for and against  

 

Suggested Readings: 

• Cahn & Markie (ed.) Ethics: History, Theory and Contemporary Issues, New York: Oxford 

University Press, 1998 

• Louis P. Pojman (ED.): Ethical Theory: Classical and Contemporary Readings, Belmont: 

Wadsworth, 1998. 

• Jeffrey Olen & Vincent Barry (Ed.): Applying Ethics 

• Rajendra Prasad: Karma Causation and Retributive Morality 

• Saral Jhingram: Aspects of Hindu Morality 
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Semester- IV 
Choice Based Credit System 
Department of Philosophy 

PG ( Core Course) 

 

COURSE PHILCC 405  POLITICAL PHILOSOPHY         

Units here are organized around three model themes: (10 concepts, (2) perspectives and ideologies, 

and (3) concerns and issues. Organized on the theory-cum-practice trajectory, they, at the same time, 

naturally infuse and reinforce one another. They are not exhaustive but representative themes of 

political philosophy. 

 

Concepts: Justice, equality; liberty, autonomy, rights; democracy, citizenship, representation; state, 

civil society, nation, community; power authority, legitimacy; political obligation, civil disobedience, 

revolution; Swaraj, satyagraha and ahimsa 

 

Perspectives and ideologies: Liberal, socialist, fascist, Gandhian; Feminism 

 

Issues and Concerns: Identity and recognition: cultural rights, group rights and human dignity: 

nationalism: civic, cultural and ethnic: contemporary debate on secularism: neutrality, toleration and 

equality; political stability and terrorism 

 

 

SUGGESTED READINGS: 

Ackerman, Bruce A  : Social justice in the Liberal State, Yale University Press, 1980 

 

Brian Barry     : The Liberal Theory of Justice, Oxford University Press, 1973 

 

Isaiah Berlin    : Four Essays On Liberty, Oxford University Press, 1973 

 

Rajeev Bhargava     ; Individualism in Social Science: Forms and limits  of Methodology, Clarendon 

Press, 1992 

 

--------------(ed)   :  Secularism and its Critics, Oxford University Press,1998 

 

Partha Chaterjee   : Nations and its fragments, Delhi; Oxford University Press,1994 
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Ernest Gellner   : Political Theory and the modern State: Essays on State, power and Democracy, 
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------------- Political liberalism, Columbia University Press, 1993 
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Semester- IV 
Choice Based Credit System 
Department of Philosophy 

PG ( Core Course) 

 

COURSE PHILCC  406  ENVIROMENTAL STUDIES                  

 

1. Nature and scope of philosophy of environment: concepts of environment, ecology and 

ecosophy. 

2. Man- Nature relationship: Classical Western thought: Plato, Aristotle: Modern Thought: 

Descartes, Rousseau, Hegel, Gandhi 

3. Man- Nature relationship: Indian Philosophical Perspectives; religious perspective: 

Christianity, Islam, Tribal religious, Hinduism, Jainism, Buddhism Sikhism 

4. Contemporary philosophy; the movement towards ecophilosophy; science and human values; 

the deep ecological movement 

5. Ecological problems: population, conservation, preservation, genetic engineering, nuclear 

hazards 

6. Environmental Ethics: Utilitarianism  and  Kantian Moral theory. 
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Semester- I 
Choice Based Credit System 
Department of Philosophy 

PG ( Interdisciplinary  Course) 
 
COURSE IDC - 1  Indian Philosophy 

 

Unit-I Indian Epistemology 

i. Carvaka 

ii. Buddha 

iii. Jaina 

iv. Nyaya 

v. Vaisesika 

vi. Samkhya 

vii. Yoga 

viii. Mimamsa 

ix. Vedanta 

 

Unit-II Metaphysics  

i. Carvaka 

ii. Bauddha 

iii. Jaina 

iv. Nyaya 

v. Vaisesika 

vi. SAmkhya 

vii. Yoga 

viii. Mimansa 

ix. Vedanta 

 

Unit-III Ethics  

i. Carvaka 

ii. Buddha 

iii. Jaina  

iv. Nyaya 

v. Vaisesika 

vi. SAmkhya 

vii. Yoga 

viii. Mimansa 

ix. Vedanta 
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Semester- II 
Choice Based Credit System 
Department of Philosophy 

PG ( Interdisciplinary Course) 
 
COURSE IDC - 2  ETHICS AND SOCIETY    

 

 This course aims at encouraging the student to engage in critical thinking on such individual and 

social issues which have important moral bearings. The course has two sequential segments. First, the 

theoretical and second, the applied. The theoretical part introduces major nonnative theories, both the 

classical (the Greek and the Indian) and those that are currently prevalent (utilitarianism, Kantianism 

and ethical relativism). The second part deals with a variety of issues which pertain to individual's 

personal and social spheres and hence demand moral reflection.  

Unit- I 

9. Individual and social morality 

10. The classical Indian perspective: purusarthas, sadharalna dharma, varnasrama dharma and the 

idea of niskama karma  

11. The Greek perspective: Plato: constitution of human soul and society; ethics and the health of 

the soul  

12. Aristotle: moral virtues  

13. Relativism: for and against  

14. Kant: the ethics of duty; respect for persons: for and against  

15. Mill: utilitarianism: for and against  

16. Annette Baier: the feminist ethic  

 

 

Unit- II 

9. Sexual morality: for and against  

10. Abortion: for and against  

11. Euthanasia: for and against  

12. Capital punishment: for and against  

13. Social justice: for and against  

14. Job discrimination: for and against  

15. Animal rights: for and against  

16. Environmental ethic: for and against  

Suggested Readings: 

• Cahn & Markie (ed.) Ethics: History, Theory and Contemporary Issues, New York: Oxford 

University Press, 1998 

• Louis P. Pojman (ED.): Ethical Theory: Classical and Contemporary Readings, Belmont: 

Wadsworth, 1998. 

• Jeffrey Olen & Vincent Barry (Ed.): Applying Ethics 

• Rajendra Prasad: Karma Causation and Retributive Morality 

• Saral Jhingram: Aspects of Hindu Morality 

 

 



 

 

POST GRADUATE CBCS SYLLABUS 

Department of Physics 

Raiganj University  

(Introduced from the Current Session 2017-18)  
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Semester I 

Course I – Physical Mathematics: 50(40+10) 

Course II – Classical Mechanics & Special Relativity: 

50(40+10)   

Course III – Electronics I: 50(40+10) 

Course IV – Computational Methods and 

Programming: 50(40+10) 

Course V – Laboratory Course I (Electronics): 100 

(65+35) 

IDC-1(Inter disciplinary Course-1) – Computational 

Methods and Programming –I , Liquid Crystals : 100 

(75+25) 

Internal = 10x4+35= 75 

IDC internal: 25 

Total internal Marks=100 

Final Exam. = 40x4 +65+75 = 300 

Grand Total = 400=32 Credits. 

Semester II 

Course VI – Electrodynamics & Plasma Physics: 

50(40+10)  

Course VII – Statistical Mechanics: 50(40+10) 

Course VIII – Quantum Mechanics I: 50(40+10) 

Course IX – Laboratory Course II (Programming): 

50(40+10) 

Course X –Comprehensive viva voce (Internal 

Assessment): 100 (65+35) 

IDC-2(Inter disciplinary Course-2) Computational 

Methods and Programming –II , Fundamental 

Electronics: 100 (75+25) 

Internal = 10x4 + 35 = 75 

IDC internal: 25 

Total internal Marks=100 

Final Exam. = 40x4 +65+75 = 300 

Grand Total = 400=32 Credits. 

 

Semester III 

Course XI– Quantum Mechanics II: 50(40+10) 

Course XII – Condensed Matter Physics I: 50(40+10) 

Course XIII – Nuclear and Particle Physics I: 50(40+10) 

Course XIV – Atomic and Molecular Physics: 

50(40+10) 

Course XV - Laboratory Course III: 100 (65+35) 

Course XVI – Viva, Seminar & Group Discussion 

(Internal Assessment): 100 (25+50+25) 

          Total  Internal Marks = 10x4+35= 75 

Course XVI : Internal = 25 

          Final Exam. = 40x4 + 65 +75= 300 

Grand Total = 400=32 Credits. 

Semester IV 

Course XVII – General Relativity & Astrophysics: 

50 (40+10) 

Course XVIII – Special Paper I: 75 (55+20) 

Course XIX – Special Paper II: 75 (55+20) 

Course XX – Laboratory Course IV: 100 (65+35) 

            Course XXI – Project/ Field Studies/ Book 

Reviews (Internal Assessment): 100 (85+15) 

Internal = 10 + 20x2+35+15 = 100 

Final Exam.= 40+55x2+65+85=300 

Grand Total = 400=32 Credits. 

 



 

 

 

NOTES: 

1. Total marks 1600 (total credit 128) is distributed equally in four semesters. Total marks and credit     

have been mentioned. 

2. Special papers at present: (i) Condensed Matter Physics, (ii) Nuclear and Particle Physics, and (iii) 

Electronics. At present only Nuclear and Particle Physics has been offered due to shortage of faculty 

members. 

3. IDC 1 & IDC 2 has been included in 1st and 2
nd

 semester. 

4. Seminar etc. and Project etc.  have been included in 3
rd

 and 4
th

 Semester. 

5. Only Computational Methods and Programming – I  for IDC 1  will be followed in semester I. 

6. Only Computational Methods and Programming – II  for IDC 2  will be followed in semester II. 
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Semester I 

Course – I: Physical Mathematics  

 Complex analysis - Functions of complex variables, regular and singular points. Cauchy – Riemann 

equations. Cauchy's theorem and consequences, integral formulae. Expansion of functions about 

regular and singular points. Residue theorem - its application in evaluating integrals and series 

summations.  

Partial differential equations and integral transforms - Separation of variables for second order 

partial differential equations. Integral transforms - Fourier and Laplace transforms.  

 Differential equations and special functions - Series solution of linear second order differential 

equations; Legendre, Bessel, Hermite and confluent hypergeometric equations. Dirac's delta 

function; Gamma and Beta functions; Legendre and associated Legendre polynomials - spherical 

harmonics; Hermite and Laguerre polynomials.  

Linear vector space and matrices - Definition of vector space; dimension, basis, subspace; inner 

product, orthogonality and completeness. Linear operators - representation of operators by 

matrices. Matrices - inversion, eigenvalue problem; Normal, orthogonal, Hermitian and unitary 

matrices. Diagonalization of matrices.  

Tensors - Covariant, contravariant and mixed tensors. Tensor algebra, contraction, quotient law.  

Kronecker delta, Levi-civita symbol and metric tensors. Christoffel symbols and covariant derivative 

of tensors.  

Group theory - Introduction, group multiplication table, discrete and continuous groups. Reducible 

and irreducible representation of groups, equivalent representation, representation by unitary 

matrices, Schur's lemma, orthogonality theorem. Rotation groups, unitary groups and Lorentz 

homogeneous groups.  
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 Green's function - Nonhomogeneous boundary value problem and Green's function, eigenfunction 

expansion of Green's function, Fourier transformation method of constructing Green's function, 

application to physical problems.  

Course – II:  Classical Mechanics and Special relativity 

 Lagrange’s and Hamilton’s Principle: Principle of virtual work and D' Alembert's principle; 

constraints, generalized coordinates and Lagrange's equation of motion. Elements of calculus of 

variation, applications; Hamilton's principle; principle of least action; Lagrange's equations for non-

holonomic and dissipative systems; generalized momenta; phase space and configuration space; 

symmetry and conservation theorems. 

Two-body central force problem: Central force; definition and characteristics; effective potential 

technique; graphical analysis. 

Rigid body kinematics: Kinematics of rigid body motion; degrees of freedom; Euler angles; The 

Cayley-Klein parameters and spinors; infinitesimal rotation and pseudo vector; rotating frame and 

pseudo forces; torque free motion of a rigid body; heavy symmetrical top.  

Hamilton's equations: Legendre transformation and derivation of Hamilton's canonical equations; 

derivation of canonical equations from a variational principle; Routhian and Routh's procedure.  

Canonical transformations: Equation of canonical transformation, generating functions, Lagrange 

and Poisson brackets (PB); canonical invariance of Poisson brackets; equation of motion in PB 

notation; infinitesimal canonical transformation and constants of motion, angular momentum PB 

relations; Liouville's theorem.  

Hamilton Jacobi theory: H-J equation, separation of variables; Hamilton's principal and characteristic 

functions; action angle variables.  

Small oscillations: Stable and unstable equilibria; small oscillations; the eigen value equation and the 

principal axis transformation for oscillatory systems; frequencies of free vibration and normal co-

ordinates; vibration of linear tri-atomic molecule.  

 Continuous systems: Transition from a discrete to a continuous system; Lagrangian formulation of 

continuous systems and fields; Hamiltonian formulation; applications,  

Special relativity: 

 Postulates of relativity and Lorentz transformations; kinematical consequences; covariant four 

dimensional formulation; Minkowski space and metric; relativistic momentum; mass energy 
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equivalance; 3-force and Minkowski force; Lagrangian formulation of relativistic mechanics; covariant 

Lagrangian formulation.  

 

Course – III:  Electronics I  

Transistors: JFET, BJT, MOSFET and MESFET- structure, working, derivation of the equations for I-V 

characteristics under different conditions. High-frequency limits. LED, UJT, SCR and other pn-pn 

devices-structure and working principle. 

Basic small signal amplifiers: Classification of amplifiers, BJTIFET amplifier circuits, model and 

generalised amplifier circuits, Bootstrapped and Darlington amplifier circuit. Audio power amplifiers. 

Audio power amplifier requirements, Class A, Class B and Class C power amplifiers, Push pull and 

tuned power amplifiers. Cascade amplifiers, Diffference amplifiers, Multistage R-C coupled 

amplifiers. Noise in electronic circuits.  

Feedback in amplifiers:  General properties offeedback amplifiers, types of feedback and their effect 

on impedance levels. Practical feedback amplifiers using BJT, FET and OP-AMP. 

 Oscillators: Feedback sinusoidal oscillator and condition of oscillation, Phase-shift oscillator, Wien 

bridge oscillator and Multivibrator using BJTIFET; Negative resistance oscillator.  

Power supplies and Electronic regulators:  Electronic voltage regulators, variable voltage supplies 

using SCR, IC etc.  

OP AMP: Differential amplifiers, DC and AC analysis, CMRR, constant current bias level translator.  

Block diagram of a typical OP-AMP circuit: Open-loop configuration. Practical OP AMP: Input offset 

voltage and current, input bias current, total output offset voltage, CMRR and frequency response 

Inverting and non-inverting amplifiers. OP AMP with negative feedback - voltage series feedback. 

Effect of feedback on closed loop gain, input resistance, output resistance, bandwidth, offset voltage 

and current, voltage follower.  

Mathematical Operations: DC and AC amplifier, circuits for summing, scaling, integrator and 

differentiator, log, antilog and other mathematical operations. Solution of second-order differential 

equations.  

Special circuits using OP AMP: Comparators, square wave and triangle wave generators, voltage 

regulators, fixed and adjustable voltage regulators, switching regulators, active filters.  

Digital Electronics: Number system and codes, logic gates, Boolean algebra and Karnaugh maps. 

Standard representation for logical functions, Karnaugh map representation of logical functions, 
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simplification of logical functions using K-map, minimization of logical functions specified in 

Minterms/Maxterms or truth table, Don't care conditions, X-OR and X-NOR simplification of K-maps, 

five and six variable K-maps.  

Arithmetic logic units:  Adder, subtractor, signed binary numbers, 2's complement adder, subtractor.  

 Flip flops: RS latches, level clocking, edge-triggered D flip flops, edge-triggered JK flip flops, JK 

master-slave flip flops.  

Networks and lines: Mesh and node analysis, network impedances, network theorems. Resonant 

cirrcuits, inductively coupled circuits, reflected impedance. Passive filter circuits. Elementary theory 

of transmission lines and wave guides.  

Course – IV: Computational Methods and Programming  

Introduction: Fundamentals of a computer and its working principle; different number systems; 

representation of integer and real numbers; ASCII codes.  

Programming: Instructions to a computer; machine language; high level language; different 

programming languages; Interpreter and compiler; overview of FORTRAN language; input-output 

statements; mathematical assignment statements; control statements; function and subroutine 

subprogrammes; subscripted variables; string variables; files.  

Approximations and errors in computing: Introduction; data errors; round off errors; truncation 

errors; modeling errors; significant digits; absolute and relative errors; general formula of errors; 

error estimation.  

Interpolation: Newton's formulas; Lagrange's interpolation; inverse interpolation.  

Numerical differentiation and integration: Numerical differentiation; numerical integration - 

Simpson's, Weddle's and trapezoidal rules; Gauss' quadrature formula; accuracy of quadrature 

formulas.  

Solutions of algebraic and transcendental equations: Bisection method; method of regula falsi; 

Newton-Raphson method; secant method; method of iteration; simultaneous equations; roots of a 

polynomial; synthetic division method; Bairstow's method for complex roots.  

Solutions of linear simultaneous equations: Gauss elimination method; Gauss-Jordan method; LV 

decomposition method; matrix inversion method; Round off errors and refinement; method of 

iteration.  

Eigenvalues and eigenvectors of matrices: Power and Jacobi method  
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Solution of differential equations: Euler's and Picard's methods; Milne's method; Runge - Kutta 

method; Multistep method; solution of second order differential equations.  

Methods of least squares: Fitting of experimental data; least squares method; fitting of linear, 

polynomial and transcendental equations.  

Random numbers: Properties of random numbers; generation of random numbers; Monte Carlo 

evaluation of integrals.  

Course– V:  Laboratory Course I 

(List of experiments should be regarded as suggestive of the standard and may not be strictly 

adhered to. New experiments of similar standard may be added and old experiments may be deleted 

whenever felt it necessary)  

1. To design and construct a stabilized power supply (Constant Voltage Source) using discrete 

devices and to study the variation of load voltage with load current. Show also the variation 

of load voltage with load current using IC 78XX. 

2. To design and construct constant – K type  (a) low pass (b) high pass (c) band pass filters 

(using π section) and to study the variation of attenuation and phase constants of these 

filters with input frequency. To determine the cut off frequencies and to compare with 

theoretical values. 

3. To study the variation of output voltage with frequency and load resistance for a given class-

B Push Pull amplifier and to obtain the variation of output power with frequency and load 

resistance. 

4. To design and construct clipping and clamping circuits using diodes and to study the variation 

of output amplitude and wave form using CRO. 

5. To design an astable multivibrator using BJT and to study its output waveform and frequency 

for various RC values. To study how the output can be converted to a square wave using 

clipping circuit. 

6. To design a Uni-junction Transistor circuit and draw its characteristic curves  for different 

values of supply voltage. Use it as a saw - tooth wave generator and determine the frequency 

of oscillation. 

7. To design a circuit diagram and study the voltage gain, input impedance, and power gain of 

an emitter follower. 
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8. To study the artificial transmission line (TL) at low frequency (<<1kHz) and to determine the 

line parameters of the given TL. 

9. To construct using OPAMP, (i) Differentiator (ii) Integrator (iii) adder-subtractor circuits. To 

study their performance for different time varying inputs. 

10. To determine CMRR, input offset voltage, output offset voltage, input bias current and slew 

rate of an OP- AMP. 

11. To study OP-AMP as voltage comparator. Plot a curve in input and output voltages and show 

how the output switches from positive to negative value. 

12. To design and construct a Wein-Bridge oscillator using OPAMP and to study its output 

waveform and frequency for various RC values.  

13. To study OP-AMP  as a function generator, i.e. as (a). square wave generator 

(b). triangular wave generator. 

14. To construct Half-Adder and Full-Adder circuits using logic gates and to perform some simple 

2's complement Adder-Subtractor operations (Two decimal digits). 

15. (a) To construct X-OR gate  using NAND gates and to verify truth table.  

      (b) To convert two input NAND gate to two input OR gate. 

(c) To construct NOR gate by using other gates and hence verify the truth                                  

table.  

Semester II 

Course – VI: Electrodynamics and Plasma Physics  

1.  Maxwell's equations, dual field tensor, wave equation for vector ·and scalar potentials and its 

solution, retarded potential and Lienard-Wiechert potential. Radiation fields, radiated energy and 

application to linear antenna, Hertz potential and dipole radiation fields, multipole radiation fields. 

Electric and magnetic fields due to a uniformly moving charge and an accelerated charge, linear and 

circular acceleration and angular distribution of radiated power, Bremsstrahlung, synchrotron 

radiation and Cerenkov radiation, reaction force of radiation.  

2.  Motion' of charged particles in electromagnetic field: Uniform E and B fields, nonuniform fields, 

diffusion across magnetic fields, time-varying E and B fields. Adiabatic invariants: first, second and 

third adiabatic invariants.  

3. Elementary concepts: Derivation of moment equations from Boltzmann equation, plasma 

oscillations, Debye shielding, plasma parameters, magnetoplasma, plasma confinement.  

4. Hydrodynamical description of plasma: Fundamental equations.  Hydromagnetic waves; 

magnetosonic and Alfven waves.  
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5. Wave phenomena in magnetoplasma: Polarisation, phase velocity, group velocity, cutoffs, 

resonance for electromagnetic wave propagating parallel and perpendicular to the magnetic field, 

propagation at a finite angle and CMA diagram. Appleton- Hartree formula and propagation through 

ionosphere and magnetosphere: helicon, Whistler modes and Faraday rotation.  

Course – VII: Statistical Mechanics  

 Introduction: Phase space; density of distribution; Liouville's theorem.  

Statistical equilibrium and thermodynamics: Ensembles; ensemble averages, conditions for statistical 

equilibrium; thermodynamic functions; Ideal classical gas; partition function; relation to 

thermodynamic quantities.  

Fluctuations: Ergodic and quasi-ergodic systems; fluctuations; energy and density fluctuations; critical 

opalescence.  

2. Classical statistics: Maxwell-Boltzmann distribution; principal of equipartition; inadequacy of 

classical theory.  

3. Density matrix and its properties: Ensembles and grand ensembles in quantum statistics; 

equilibrium properties of a system of ideal gases in micro canonical and grand canonical ensembles . 

4. Bose-Einstein statistics: Application to photons; Planck's formula; Bose-Einstein condensation; 

liquid Helium II.  

5. Fermi-Dirac statistics: Degenerate Fermi gas.  

Some applications: Specific heats of diatomic gases and crystalline solids; chemical equilibrium; 

thermal ionization; imperfect gases. Cluster and cluster integrals; The second viral coefficient; van 

der Wall's equation; cluster expansion of the equation of state of real classical gas.  

 Irreversible processes: Onsager's relations; applications.  

 Elements of lattice statistics: Ising model.  

Course – VIII:  Quantum Mechanics I  

1. General formalism - States, observables and operators in quantum mechanics, Dirac's notation, 

measurement, eigenstates and mixed states, expectation values, wave-packets, Ehrenfest's theorem. 

Basic postulates, uncertainty principle, Schrodinger's equation, co-ordinate and momentum 

representation. Schrodinger, Heisenberg and interaction picture, Heisenberg's equation of motion.  

2. Eigenvalue problems - Schrodinger's method: stationary states, solutions for one dimensional 

problems; linear harmonic oscillator, angular momentum, hydrogen like atom. Matrix method: linear 

harmonic oscillator, angular momentum, Pauli's spin-1/2 matrices.  

3. Approximation methods - Time independent perturbation theory - non-degenerate and 

degenerate cases, application to one-electron atom. Time dependent perturbation theory, transition 

probability, Fermi's golden rule, application of time dependent perturbation theory. WKB method, 

quantization rule, connection formula, application to tunneling through a barrier. Variational 

method, application to H and He-atom, Ritz principle for excited states.  
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Course – IX: Laboratory Course II (Programming) 

(List of programming problems should be regarded as suggestive of the standard and may not be 

strictly adhered to. New problems of similar standard may be added and old problems may be 

deleted whenever felt it necessary)  

1. Programming on solution of nonlinear equations by various methods. 

a. Root within an interval using Bisection Method 

b. Root within an interval using False position Method 

c. Root near a given point by Newton-Raphson Method 

d. Finding multiple roots through incremental search 

e. Finding multiple roots through  synthetic division 

f. Finding complex roots through Baristows Method 

2. Programming on solutions of system of linear equations through   

a. Jacobi iteration method 

b. Gauss Seidal method and method of relaxation 

3. Programming on interpolation methods.  

Finding the Interpolation value at a point, given a set of table points, using 

a. Lagrange interpolation representation 

b. Newton interpolation representation 

c. Natural cubic spline interpolation 

4. Curve fitting and regression 

a. Fitting a straight line to a set of data points using method of least squares 

b.  Fitting a polynomial curve to a set of data points using method of least squares 

5. Problems on numerical differentiations. 

a. Writing programs to evaluate a given function at various points of interest and 

estimate its first and second derivatives at any specified point. 

b. Newton’s interpolation and other Methods. 

6. Problems on numerical integrations by different methods. 

a. Integrating a given function using Trapezoidal rule 

b. Integrating a given function using Simpson’s 1/3 rule 

c. Integrating a given function using Weddle’s rule 

d. Integrating a given function using Gaussian quadrature method 
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7. Programming on numerical solution of ordinary differential equations. 

a. using Euler’s method 

b. using Runge-Kutta method 

8. Solution of linear systems of equations through matrix methods 

a. Solution of linear systems by determinants 

b. Solution of linear systems through matrix inversion 

9. Boundary value and Eigenvalue problem 

a. Determination of coefficients of characteristic polynomial by Fadeev-Leverrier 

Method.  

b. Determination of Eigenvectors of a system of linear equations . 

c. Finding eigenvalue and corresponding eigenvector using power method. 

10.   Problems on Monte Carlo Technique  

a. Generation of random numbers and  

b. Monte Carlo evaluation of integrals.  

Course – X:  Group Discussion 

Semester III 

Course – XI: Quantum Mechanics II 

1.  Symmetries - Symmetries and conservation laws in quantum 1!1echanics, continuous symmetries, 

space and time translation, rotation, rotation groups, infinitesimal transformation and Lie groups, 

Wigner-Eckart theorem, discrete symmetries, parity and time reversal.  

2. Angular momentum - Orbital and spin angular momenta, spin matrices and spinors. Addition of 

angular momenta, Clebsch-Gordon coefficients.  

3. Many particle system - Identical particles, exchange degeneracy, symmetrization postulate, 

symmetric wave function and bosons, asymmetric wave function and fermions, Pauli's exclusion 

principle, BE and FD statistics, second quantization formalism, one and two particle operators in 

second quantization formalism.  

4. Scattering theory - Partial wave analysis, phase shift, applications, Coulomb scattering, Green's 

function in scattering theory, Born approximation.  

5. Relativistic quantum mechanics - Lorentz group, Klein-Gordon equation, Dirac equation and its 

plane wave solution, spin and magnetic moment of an electron, negative energy states and its 

interpretations, covariance of Dirac equation, construction of covariant quantities, large and small 
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components, Pauli's theory as non-relativistic approximation, higher order corrections, central 

potential, H -atom.  

6. Field quantization - Quantization of a real scalar field and complex scalar field. Quantization of the 

electromagnetic field, photons, interaction of an atom with radiation field, emission and absorption 

of radiation. Quantization of Dirac field.  

 

Course – XII: Condensed Matter Physics I  

1. Elementary crystallography: Crystal lattice & symmetry; unit cell; Bravais lattices; Miller indices; 

Bragg's law; Laue diffraction; reciprocal lattice; simple crystal structures x-ray diffraction; Bragg's law; 

atomic scattering factor; crystal structure factor, neutron diffraction; electron diffraction.  

2. Crystal binding: Different types of binding; simple theory of ionic crystals; van der Wall's 

interaction.  

3. Dielectric Properties of insulators; Static dielectric constant: complex dielectrilc constant; dielectric 

loss; classical theory of electric polarization; ferroelectricity.  

4. Lattice vibrations: Vibrations monatomic and diatomic chains; acoustical and optical lattice 

vibrations in crystals; dispersion relation; anharmonic vibrations and thermal expansion.  

5. Free electron Fermi gas: Classical free electron theory; its failures; Fermi-Dirac probability 

distribution function; periodic boundary conditions in a solid; density of states; Fermi energy-its 

dependence upon temperature; electronic specific heat of solid; paramagnetism of free electrons.  

6. Band theory: Bloch theorem; motion of electrons in a periodic lattice; Brillouin zones for simple 

latttices; crystal momentum; effective mass; nearly free electron approximation; tight binding 

approximation; application to simple cubic lattices; ideas of Fermi surfaces; band structure of simple 

elements.  

7. Magnetic properties of solids: Diamagnetism; paramagnetic susceptibility; behaviour of the rare 

earths and the iron group of metals; Hund's rules; ferromagnetism; classical theory; Weiss' theory; 

Heisenberg exchange energy; domain structure; elementary ideas of ferri- and anti-ferro magnetism; 

Neel temperature.  

8. Semiconductors and their properties: Intrinsic and extrinsic semiconductors; mechanism of 

conduction in semiconductors; motion of hole-electron pair-carrier transport equation, Hall effect.  

Superconductivity: Properties of super conductors, type I and II super conductors; super conducting 

magnets; Meissner effect; London's equations; electron tunneling; Josephson effect.  



 

14 

 

Course – XIII:  Nuclear and Particle Physics I  

1. Nuclear models and basic properties of nuclei - Shell model- experimental evidences - spin-orbit 

coupling; spin, paity, quadrupole moment, and magnetic moment of nuclear ground states - Schmidt 

lines; inadequacy / limitations of the shell model. 

 

2. Interaction of radiation with matter - Interaction of heavy particles with matter - specific ionization 

- Bethe's theory - straggling. Interaction of electrons with matter - range energy relations - 

Bremsstrahlung: Interaction of gamma radiation with matter - photoelectric effect, Compton 

scattering and pair production.  

3. Nuclear interactions and nuclear reactions - Ground state of deuteron; nucleon-nucleon scattering 

(low energy) - magnetic moment and quadrupole moment - spin dependence and charge 

independence of nuclear force. Compound nuclear reaction - reciprocity theorem - Breit-Wigner one-

level formula resonance scattering - Ghosal' s experiment.  

4. Accelerators and detectors - Cyclotron, synchrocyclotron, synchrotron, betatron - phase stability 

and phase oscillation. Geiger-Muller counter, bubble chamber, scintillation detector, Cerenkov 

detector, and semiconductor detector.  

5. Nuclear decay - Alpha decay - Gamow's theory - alpha spectrum and systematics. Beta decay -

Ferni's theory on beta decay - beta spectrum - selection rules - allowed and forbidden transiitions - 

parity violation - neutrinos. Gamma decay - multipole transition - angular momentum and parity 

selection rules - internal conversion - nuclear isomerism.  

6. Neutron physics and basic theory of nuclear reactors - Passage of neutrons through matter; 

slowing down, absorption, diffusion and leakage - equation of continuity - Fermi age. Nuclear reactor 

- condition of criticality - critical size of infinite homogeneous reactors of different shapes.  

7. Cosmic rays and elementary particles – Origin of primary cosmic rays - composition and energy 

spectrum, pions and muons - properties and production - Stroemer's theory - cosmic rays in 

atmosphere.  

Different types of interaction of elementary particles classification of elementary particles, isospin 

and its conservation - SU(2) and SU(3) multiplets - quark model - Gellman-Okubo mass formula;  

Quantum chromodynamics, quark confinement, asymptotic freedom.  

Course – XIV:  Atomic and Molecular Physics  
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1.  One-electron atom - Quantum states, atomic orbitals; H-atom spectrum, fine structure of H-atom, 

Lamb-Rutherford experiment, Lamb shift, hyperfine structure.  

2.  Two-electron atom - Spectral terms, exchange degeneracy, singlet and triplet structure; LS, JJ and 

mixed coupling schemes.  

 

3. Many-electron atom - Independent particle model, central field approximation, Russel-Saunders 

coupling, alkali spectra, fine and hyperfine structure in alkali spectra.  

4. Interaction with external fields - Time dependent perturbation treatment, electric dipole 

approximation, stimulated and spontaneous emission, absorption coefficients, selection rules, line 

broadening. Normal and anomalous Zeeman effect, Paschen-Back effect, Stark effect.  

5. Laser - Basic requirements, population inversion and stimulated emission, three and four level 

lasers, N2, CO2 and He-Ne lasers. Rate equation in three level system, optical resonators, mode 

locking, pulse lasers. Temporal and spatial coherences, line broadening, collision and Doppler 

broadening. Holography.  

6. Molecular orbitals - Linear combination of atomic orbitaI, H -molecular ion, H-molecule, HeitIer 

London theory.  

7. Molecular spectra - Rotation of a diatomic molecule, rotational transition, selection rules, 

rotational spectra of diatomic molecules as rigid rotor and as non-rigid rotors Stark effect in 

molecular rotation spectra. Diatomic molecules as linear symmetric top and asymmetric top. 

Vibration of diatomic molecules, harmonic oscillator, anharmonicity, selection rules and spectrum, 

symmetry property of molecular vibration, intensity of spectral lines. Rotation-vibration spectra of 

diatomic molecules, PQR branching, Raman spectroscopy - pure rotational spectra and vibrational 

spectra. Electronic spectra' of diatomic molecules, Frank-Condon principle. Born-Oppenheimer 

approximation, vibrational and rotational structure.  

Course– XV: Lab course III  

(List of experiments should be regarded as suggestive of the standard and may not be strictly 

adhered to. New experiments of similar standard may be added and old experiments may be deleted 

whenever felt it necessary)  

1. Determination of ultrasonic velocity in liquids using an ultrasonic interferometer.  

2. Study of absorption lines of a substance using a spectrograph. 

3. To study the spatial and temporal coherence of LASER using Michelson's Interferommeter.  
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4. To study the characteristics curve of G.M. counter, and (a) to study the statistical fluctuation in 

cosmic ray background radiation, (b) to study the decay of activity of an artificially activated source, 

(c) to find out the gamma counting efficiency of G.M. tubes, (d) to study the gamma absorption in 

lead, (e) to study the beta absorption in Aluminum and hence to determine maximum beta energy.  

5. To calibrate the given condenser and to determine the values of unknown resistance and 

capacitance.  

6. To find out the dielectric constant of a liquid using a transmission line.  

7. To determine the excitation potential of a gas using Frank-Hertz tube.  

8. To calibrate a Pirani gauge. 

9. Determination of Curie temperature of a ferromagnetic material.  

10. To study the optical absorption of a semiconductor and determination of its band gap.  

11. Study of Zeeman effect.  

12. Determination of e/m ratio using a magnetron.  

13. Study of x-ray diffraction of a simple salt by the powder method and determination of its 

structure.  

14. Measurement of dielectric constant of a polar liquid as a function of temperature and 

determination of the dipole moment.  

Course – XVI:  Viva , Seminar & Group Discussion 

Semester IV 

Course – XVII:  General Relativity and Astrophysics  

General Relativity:  Riemannian geometry; vectors and tensors; parallel transport, integrability of 

parallel transport;  covariant differentiation, geodesics; Riemann Christoffel curvature tensor, Bianchi 

identity; Ricci tensor; curvature scalar; condition of flatness; Einstein tensor. 

 Energy momentum tensor for dust and perfect fluid; conservation laws; principle of equivalence (PE) 

and general covariance; gravitational red-shift form PE; need for curved space-time to represent 

gravitation; heuristic derivation of Einstein's field equation; linearized equations for weak fields; 

gravitational waves. Schwarzschild exterior solution; integrals of motion; conditions for circular 

orbits; crucial tests of GR; Schwarzschild singularity; Kruskal transformation; event horizon and black 

hole; Kerr metric (without deduction).  

Cosmological principle; open, closed and flat FRW models; Hubble constant and the deceleration 

parameter; Big bang model; relics of Big bang model; microwave background radiation.  
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Astrophysics: The Solar system; Sun - general features; sunspots; thermonuclear reactions; pp chain 

reaction, CNO cycle; solar neutrino problem, planets - general features.  

Hydrostatic equilibrium of a Newtonian star; Lane-Emden equation; steller evolution; white dwarf, 

neutron star, pulsar.  

 

Course – XVIII: Special paper I 

Group – A: Condensed Matter Physics II  

1. Lattice dynamics: Born-Oppenheimer approximation; phonons; photon-phonon, electron-phonon 

and neutron-phonon interactions; N-process and U-process; phonon spectrum; singularities in 

phonon spectrum; Van Hove's theorem (statement only); Debye-Waller factor; anharmonic effects; 

thermal expansion and thermal conductivity for determining phonon dispersion curves.  

2. Ferromagnetism: Exchange interaction and Heisenberg's theory of ferromagnetism; Block's theory 

of free electron ferromagnetism; collective electron theory; magnons; magnon dispersion relation 

(for both ferro and anti-ferromagnetie substances); Block's T 3/2 law; neutron scattering by 

magnons; Ising model; Landau's theory of diamagnetism.  

3. Magnetic resonance: Basic theory; spin-spin and spin -lattice relaxation processes; Bloch 

equations; steady state solutions; Bloch susceptibilities; line width; motional narrowing; nuclear 

magnetic resonance (NMR); Knight shift in metals; electron spin resonance (ESR); crystal field theory; 

ENDOR; Overhauser effect; methods for measuring relaxation times; SWR, RME, AFFMR, Mossbauer 

effect; Mossbauer's experiment, Mossbauer coefficient - classical and quantum theory, red shift, 

isomer shift, quadrupole coupling, magnetic hyperfine structure.  

4. Superconductivity; Heat capacity and infra-red properties of superconductors; London equation; 

penetration depth; coherence length; Cooper theory; Cooper pairs; BCS theory; quasi particles; flux 

quantization; Grover tunneling; Josephson tunneling; AC and DC effects; SQUID.  

Critical Phenomena: Order parameter; Landau theory; first & second order phase transitions; critical 

indices; scale invariance hypothesis; effective Hamiltonian; fluctuations of order parameter, 

examples of systems sharing critical behaviour.  

Group  – B:  Nuclear and Particle Physics II  

1. Two-nucleon system - Deuteron problem - ground state of deuteron with non-central force, 

quadrupole moment and magnetic moment. Scattering length, effective range theory for n-p and p-p 

scattering at low energy - saturation of density and binding energy, exchange force.  
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2. Nuclear models - Evidence of collective model, phenomenological collective model, rotational and 

vibrational states, coupling of single particle with collective motion, single particle in deformed 

potential- Nilsson model.  

3. Nuclear interactions at high energy - Nucleon-nucleon interaction at high energy and hadron 

structure, nucleon-nucleon potentials, meson theory, Yukawa interaction, polarization in nucleon-

nucleon scattering, scattering matrix. Probing charge distribution with electrons, form factors, deep 

inelastic e-p scattering.  

4. Nuclear reactions - Theory of elastic and inelastic scattering, coupled channels - distorted wave 

Born approximation - optical model, limitations of optical model. Statistical theory of compound 

nucleus, resonances; theory of direct reaction.  

5. Accelerators and detectors - Principle of phase stability and phase oscillation in case of 

synchrocyclotron and synchrotron. Betatron oscillations. Linear accelerators, Pelletrons and 

microtrons. Focusing of particle beam, sector focused cyclotron, alternating gradient focusing. 

Detectors Proportional counters, multiwire proportional counters, Drift chamber, Streamer chamber, 

Calorimeters.  

6. Relativistic Heavy-ion Interaction: MIT Bag model of a nucleus; Quark-gluon Plasma (QGP); QGP at 

high-temperature; QGP at high baryon density. Hydrodynamics of QGO; Bjorken’s estimation of 

energy density in high-energy nucleus-nucleus interaction.  Signatures of QGP – qualitative 

discussion. 

Group – C: Electronics II  

1. Vacuum tube ultra high frequency and microwave oscillators : 

Difficulties of using ordinary vacuum tubes in UHF range. Theory of operation of 

magnetron, klystron, travelling-wave tube and backward-wave oscillators. 

2. Semiconductor microwave devices : 

Structure and principle of operation of tunnel diode/ negative resistance oscillator; 

varactert diode, parametric amplifier; IMPATT diode, QWITT diode. Gunn Effect: two-

valley model for bulk microwave generation; MESFET. 

3. Semiconductor optoelectronic devices :  

LED, APD (avalanche photodiode, p-i-n diode, semiconductor lasers, charge-couple-

devices (CCD), optocoupler; Drive circuit for LED and lasers. 
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4. Transmission lines : 

Voltage and current relations; attenuation constant and phase constant; 

characteristic impedance; reflection coefficient; standing-wave ratio; open and short-

circuited lines and lines terminated with finite impedance; behaviour of lines of 

different lengths; Q of a transmission line; Transmission line measurements. Smith 

chart. 

5. Wave guide and cavity resonator: 

Theory of wave propagation between conducting parallel planes and in rectangular 

and cylindrical waveguides; Modes of electromagnetic radiation in a cavity: TE and 

TM modes, cut-off frequency, group and phase velocities; waveguide measurements. 

Rectangular and cylindrical cavity resonators; Q of a resonator; Horn antennas. 

6. Antennas : 

Directive gain; Radiated power and radiation resistance; Dipole antenna; Vertical 

antenna of different lengths; Arrays of  antennas Loop, Yagi and other special 

purpose antennas. 

Radio wave propagation: 

Space wave propagation; atmospheric effects; the ionosphere and its layers; effect of 

magnetic field of the earth; reflection and refraction of sky waves by the ionosphere; 

skip distance and maximum usable frequency; fading; Chapman’s theory of formation 

of ionospheric layers; measurement of ionospheric height and electron 

concentration; Solar activity and its effect on radio wave propagation. 

Course – XIX: Special paper II 

Group – A:  Condensed Matter Physics III  

Structure determination of solids: Crystal symmetry, Bravais lattice; transformation of crystal lattices; 

point groups; space groups; simple application of group theory to symmetry O,f crystals; space group 

determination; rotation and Weissenberg photographs; Fourier transform and its application; theory 

of structure analysis; Patterson synthesis and its application in structure determination; direct 

methods of crystal structure determination; diffraction of X-rays in presence of thermal vibrations; 

electron diffraction and neutron diffraction for structure determination. Advantage of neutron 
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diffraction over X-ray diffraction, general idea of defects in crystals, colour centres; Quasi crystaJs, 

Nanomaterials; liquid crystals; Elementary concepts of surface crystallography, scanning, tunneling & 

atomic force microscopy.  

Band theory of solids: Calculation of energy bands in solids; tight binding and LCAO methods; OPW 

method; cellular and augmented plane wave method; symmetry of energy bands; calculated energy 

bands; experimental study of electronic energy levels in solids; cyclotron resonance; anomalous skin 

effects; de Haas-van Alphen effect. 

Semiconductors: Band structure of common semiconductors; effective mass theory; intrinsic and 

extrinsic semiconductor - statistics of electron-hole carriers and Fermi energy; dynamics of electrons 

ands holes; generation and recombination processes; surface recombination; Shockley-Reed 

mechanism of recombination; life time of carriers; Hall effect and Hall coefficient for two carrier 

types, origin of positive Hall coefficient for metals, modiification of Hall coefficient for velocity 

distribution of carriers.  

Dielectric properties: Dielectric polarization; Debye's theory of dielectric relaxation, Cole-Cole plot, 

Onsager-Kirkwood theory, Ferroelectricity; ferroelectric crystals  Barium Titannate etc. ; polarization 

catastrophe; LST relation in ferroelectrics.  

Optical properties: Drude-Lorenz theory of metals and insulators; complex dielectric constant and its 

relation with optical properties of a solid; dispersion and absorption; reflection and absorption 

coeffiicients; Kramers-Kronig relations; quantum theory of optical transitions in a solid; direct and 

indirect, allowed and forbidden transitions; excitons; Frenkel and Mott-Wannier excitions. 

Group – B: Nuclear and Particle Physics III  

A. Relativistic kinematics - Laboratory system and C.M. system, Lorentz transformation; Mandelstam 

variables, invariant cross-section, phase space density.  

B. Symmetries - Lie groups, Lie algebra, root and weight diagrams, Young's tableau, SU(2) and SU(3) 

groups.  Discrete symmetries, parity, charge conjugation, and time reversal - CPT theorem. Noether’s 

theorem and conserved currents. Gauge theories, abelian and non-abelian gauge invariance, 

spontaneous symmetry breaking and Higg's mechanism. 

C. Quantum electrodynamics – Elements of Dirac’s theory. Free field theory; scalar, spinor and 

vectors fields; covariant commutation relations and Feynman’s propagators. Interacting field theory; 

covariant perturbation theory, S-matrix, Wick’s theorem, cross-section and decay rates; spin sum and 
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averaging; Feynman rules and graphs for QED. Lepton-lepton scattering; Moller scattering, Bhabha 

scattering, Compton scattering; electron – nucleus scattering.  

 

 

Group – C: Electronics III  

A. Communication principles:  

Amplitude, frequency and phase modulation; Methods of modulation and 

demodulation; Double-sideband (DSB) suppressed carrier, single sideband (SSB) 

and vestigial sideband modulation; various techniques of pulse modulation and 

detection, PAM, PCM. 

 Application to T V  and Radar- Basic principles of TV transmission and 

reception; Elements of  radar, azimuth and range measurements. 

B. Microwave communications : 

Advantages and disadvantages of microwave transmission; propagation of 

microwaves, loss in free space; atmospheric effects and propagation; Fresnel 

zone problem, ground reflection, fading sources. 

Microwave communication system - Multiplexing, repeaters, detectors, 

components and antennas. 

C. Satellite communication : 

Kepler’s law and orbital satellites, geostationary satellites, station keeping; orbital 

patterns,  look angles, orbital spacing, various satellite systems, link modules; 

Transmission path; Power budget calculations. 

D. Fiber optic communication : 

 Optical fiber- An optical waveguide, total internal reflection, numerical aperture; 

Advantages; Manufacture of fibers and cables, splices; various kinds of losses; 

Dispersion. 

Optical communication systems- Transmitter, receiver; Point-to-point fiber link; 

wavelength division multiplexing (WDM); Repeater and optical amplifier. 
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E. Advanced Digital Circuits : 

Shift registers; asynchronous and synchronous counters, Cascade counters; 

(ROM), PROM and PLA, EPROM; Random-access memory (RAM) and their 

applications. Digital to analog  and analog-converters. 

F. Digital Communication ; 

Advantages and disadvantages: Sampling theorem, quantization Sample and hold 

(S/H) circuit. Pulse code modulation (PCM), delta modulation, adaptive delta 

modulation; ASK, FSK,PSK, DPSK, coherent and noncoherent ASK,PSK and FSK 

signals; Data communication. 

G. Microprocessor : 

Introduction to microprocessor: Neumann’s architecture, BUS structure. Intel 

8085 CPU –architecture with functional blocks and ALU; Register sections.  

Assembly language programming – Instruction format with simple examples, 

looping and time delay. 

Course – XX:  Lab Course IV  

(List of experiments should be regarded as suggestive of the standard and may not be strictly 

adhered to. New experiments of similar standard may be added and old experiments may ~e deleted 

whenever felt it necessary)  

Group – A: Condensed Matter Physics 

1. Measurement of the Hall coefficient of a given sample and calculation of its carrier concentration.  

2. Measurement of the energy gaps of (i) silicon and (ii) germanium.  

3. Measurement of the coercive field and saturation polarization of a ferroelectric sample.  

4. Measurement of the anisotropy of magnetic susceptibility of crystal by (i) Krishnan's method and 

(ii) Oscillation method.  

5. Determination of spin-spin relaxation time of a given sample and the value of the spectroscopic 

splitting factor (g) by ESR method.  

6. Determination of the concentration of colour centres in an alkali halides crystal.  

7. Study of the characteristics of a photo-diode and calculation of its efficiency of energy conversion.  
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8. Determination of the value of the lattice parameter and Bravais lattice type of a cubic crystal by 

Debye-Scherrer method.  

9. Obtaining the Laue photograph of a single crystal and drawing gnomonic projections and indexing 

the spots.  

10. Determination of the transverse magneto-resistance coefficient of a given sample and finding the 

mobility of the carriers.  

11. Determination of the cell dimensions of a given single crystal from rotation photograph.  

Group – B: Nuclear and Particle Physics 

1. To study the gamma ray spectra using a scintillator detector and a single channel analyzer.  

2. To calibrate the gamma ray spectrometer, and to find out its resolution and efficiency for gamma 

detection.  

3. Measurement of Compton scattering cross-section and photoelectric effect cross-section.  

4. To study gamma absorption in Pb/Hg using gamma ray spectrometer.  

5. To study the beta absorption in AI, using G.M. counter - Feather's method.  

6. To study Rutherford's scattering of alpha particles.  

7. To study the beta spectrum from different beta sources.  

8. To study the Compton effect using scintillator.  

9. To study (i) the hadronic interactions, (ii) heavy-ion interactions, (iii) pi-mu decay, and (iv) to 

measure charge of nuclear fragments in nuclear emulsion.  

Group – C: Electronics  

(List of experiments should be regarded as suggestive of the standard and may not be strictly 

adhered to. New experiments of similar standard may be added and old experiments may be 

deleted whenever felt it necessary). 

 1. Design and construct Butterworth First order, second order and 4
th

 order Low pass, High pass 

filters. Plot the frequency response curves for these low pass filters. Determine the phase angles 

and the cut off frequencies.   

2. Using an IC-555 construct the following circuits and study them: 

 (a) Astable Multivibrator (b) Schmitt Trigger (c) Sawtooth wave generator (d) Voltage Controlled 

Oscillator generator 

3. Design and study the following properties of a positive voltage power supply using an IC 723. 

(i) Variation of output voltage with input voltage. 
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(ii) Effect of load current on stabilized output voltage for two different line voltages. 

(iii) Same as (ii) when a series pass transistor 2N3055 is connected as a current booster. 

(iv) Determine the voltage stabilization ratio Sv, output resistance Ro.  

 

4. (a). Design and study an amplitude modulator circuit using transistor and determine the 

percentage of modulation by (i) envelope method, (ii) trapezium method.  

(b). To construct a detector circuit for AM waves and study its performance.  

5. To detect frequency modulated waves using the IC phase-locked loop 

6.  (a) To construct and study a four bit ripple counter.  

     (b) To construct and study a decade counting unit. 

7. Experiments on Fiber Optics:   

i. Setting up Fiber Optics analog link 

ii. Setting up Fiber Optics digital link 

iii. Intensity modulation system using analog input 

iv. Intensity modulation system using digital input 

v. Frequency modulation system 

vi. Pulse modulation system 

vii. Propagation loss in optical fiber 

viii. Bending loss in optical fiber 

ix. Measurement of optical power using optical power meter(OPM) 

x. Measurement of propagation loss using OPM 

xi. Measurement of Numerical Aperture 

xii. Setting up of FO voice link using Intensity Modulation 

xiii. Setting up of FO voice link using FM 

xiv. Setting up of FO voice link using PWM 

8. Experiments with the 8085 microprocessor:  

9. Microwave Experiments:  

(a) To study the characteristics of wave propagation in a waveguide by studying standing wave 

pattern and hence to plot ω-β diagram. 

      (b) To verify relationship between guide wavelength λ and free space    wavelength using a wave-    

        guide slotted section 
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(c) To study the mode characteristics reflex Klystron and hence to determine mode number, 

transit time, electronic tuning range (ETR) and electronic tuning sensitivity (ETS).  

(d)  To study Gunn oscillator as a source of microwave power and hence to study (a) I-V 

characteristics, (b) Power frequency versus bias characteristics and (c) power-frequency 

characteristics. 

(e) To study the properties of E-and H-plane waveguide tee junctions and to determine 

isolations, coupling coefficients and input VSWRs. 

(f) To study isolation. Coupling coefficients and input VSWRs of an E-H tee or Magic tee. 

(g) To study E-plane and H-plane radiation pattern of a pyramidal horn antenna and compute (a) 

beam width and (b) Directional gain of the antenna.  

(h) To study the characteristics of a directional coupler. 

(i) To study the operation of a ferrite circulator and hence measure (a) insertion loss, (b) 

isolation (c) Cross coupling (d) Input VSWR at a given frequency and study their variation 

with frequency.  

Course – XXI: Project/ Field Studies/ Book Reviews 

 

Semester I 

Inter disciplinary Course: IDC – 1  

 Computational Methods and Programming –I  Programming: Instructions to a computer; 

machine language; high level language; different programming languages; Interpreter and compiler; 

overview of FORTRAN language; input-output statements; mathematical assignment statements; 

control statements; function and subroutine subprogrammes; subscripted variables; string variables; 

files.  

Liquid Crystals:  

Types of liquid crystals; Identification of liquid crystalline phases; molecular theories of nematic 

liquid crystals; Molecular theories of Smectic A liquid crystals, Landau-de Gennes theory of phase 

transition in liquid crystals; X-ray diffraction studies of liquid crystals, Liquid crystal displays. 

 

Semester II 

Inter disciplinary Course: IDC – 2  
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Computational Methods and Programming –II Interpolation: Newton's formulas; Lagrange's 

interpolation; inverse interpolation.  

Numerical differentiation and integration: Numerical differentiation; numerical integration - 

Simpson's, Weddle's and trapezoidal rules; Gauss' quadrature formula; accuracy of quadrature 

formulas.  

Fundamental Electronics: 

Basic small signal amplifiers: Classification of amplifiers, BJTIFET amplifier circuits, model and 

generalised amplifier circuits, Bootstrapped and Darlington amplifier circuit.  Audio power amplifiers. 

Audio power amplifier requirements, Class A, Class B and Class C power amplifiers, Push pull and 

tuned power amplifiers.  Cascade amplifiers, Diffference amplifiers, Multistage R-C coupled 

amplifiers. Noise in electronic circuits 

Block diagram of a typical OP-AMP circuit: Open-loop configuration. Practical OP AMP: Input offset 

voltage and current, input bias current, total output offset voltage, CMRR and frequency response 

Inverting and non-inverting amplifiers. OP AMP with negative feedback - voltage series feedback. 

Effect of feedback on closed loop gain, input resistance, output resistance, bandwidth, offset voltage 

and current, voltage follower.  
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PATTERN OF NEW COURSE  

1. The new syllabus is designed as per the Semester Pattern with Continuous Internal 

Evaluation (CIE) schema.  

2. The entire course is full time of Two Academic years duration consisting of four semesters.   

3. The M.A. programme is designed as Choice Based Credit System (CBCS) within the Credit 

Based Semester System (CBSS).  

4. Each Semester will be 32 Credits, total 128 credits. 

5. The entire course will of 1600 marks. 

 

Question Pattern (For Compulsory Courses) 

1. The term end examinations will of 55 marks (each course) 2 Long Essay Type 

Questions of 20 marks each, 1 short notes of 10 marks and 5 multiple questions of 

one mark each (Total 55) and continuous evaluation of 20 marks (Total 75) 

Sl No. Type of 

questions 

Total No. of 

questions  

Have to 

attempt 

Marks 

1 Long Essay type 4 2 2x20 = 40 

2 Short Note 2 1 1x10 = 10 

3 MCQ 5 5 1x5 = 5 

Continuous Evaluation 20 

Total 75 

 

Question Pattern (IDC POL 1 & 2) 

1. The term end examinations will of 75 marks (each course) 2 Long Essay Type 

Questions of 20 marks each, 1 short notes of 10 marks and 5 multiple questions of 

one mark each (Total 75) and continuous Evaluation of 25 marks (Total 100) 

Sl No. Type of 

questions 

Total No. of 

questions  

Have to attempt Marks 

1 Long Essay type 4 2 2x20 = 40 

2 Short Note 4 2 2x10 = 20 

 Very Short Note 4 2 5x2 = 10 

3 MCQ 5 5 1x5 = 5 

Continuous Evaluation 25 

Total 100 

 

 

 

 

 



 

 

 

 

 

 

 

First Semester 

Course 

No. 

Course Name Evaluation Process Credit 
Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 

Total 

101 Western Political Thought 55 20 75 6 

102 Main Currents of Political Thought in 

India (Emphasis on Modern India) 
55 20 75 6 

103 Indian Politics: Structure and Setting 55 20 75 6 

104 Indian Politics: Process, Issues and 

Dynamics 
55 20 75 6 

Interdisciplinary Course (IDC 1) 

Course 

No. 

Course Name Evaluation Process Credi

t Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 

Tota

l 

105 Government and Politics in India 75  

 

25 100 8 

 

Second Semester 
Cours

e No. 
Course Name Evaluation Process Credi

t Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 

Tota

l 

201 Public Administration: Approaches, 

Principles and Theories 
55 20 75 6 

202 Development Administration (with 

special reference to Indian 

Administration) 

55 20 75 6 

203 International Relations: Theories and 

Problems 
55 20 75 6 

204 Indian Foreign Policy and the 

Contemporary World 
55 20 75 6 

Interdisciplinary Course (IDC 2) 

Course 

No. 

Course Name Evaluation Process Credi

t Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 

Tota

l 

205 Local Government and Politics in India 75 25 100 8 

 

 

Third Semester 

Course 

No. 
Course Name Evaluation Process Credi

t Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 

Tota

l 

301 Comparative Politics: Issues and 

Methods 
55 20 75 6 

302 Research Methodology 55 20 75 6 

303 Advanced Political Theory 55 20 75 6 



304 Political Economy of Development 55 20 75 6 

 

Course 

No. 

Course Name Evaluation Process Credit 
Viva-voce Seminar Total 

305 Viva-voce + Seminar 50 50 100 8 

 

 

 

Fourth Semester 
Special Papers (Any one) 

Group: A: Public Administration 

Course 

No. 
Course Name Evaluation Process Credi

t Written Examinations 

(WE) 
Continuous Evaluation 

(CE) 
Tota

l 
401 (A) Administrative Theory 55 20 75 6 
402 (A) Comparative Public Administration 55 20 75 6 
403 (A) Urban Administration 55 20 75 6 
404 (A) Rural Administration in India (In the 

Context of Development) 
55 20 75 6 

 

Course 

No. 

Course Name Evaluation Process Credit 
Project/ Field Studies Total 

405 

(A) 

Project/ Field Studies 100 100 8 

 

 

 

Group: B: Indian State and Society 

Course 

No. 

Course Name Evaluation Process Credit 
Written Examinations (WE) Continuous Evaluation 

(CE) 
Tota

l 
401 (B) Political Parties in India 55 20 75 6 
402 (B) State and sub-state politics in India 55 20 75 6 
403 (B) Issues and Movements in India 55 20 75 6 
404 (B) Local Governments and Politics in 

India 
55 20 75 6 

 

Course 

No. 

Course Name Evaluation Process Credit 
Project/ Field Studies Total 

405 

(B) 

Project/ Field Studies 100 100 8 

 

 

 

 

 



 

 

 

 

Detailed Course Content for First Semester        

Course No: 101       

Course Title: Western Political Thought 

Unit I 

Greek Political Thought: Plato and Aristotle 

Plato: Republic-The context, The Project, Justice, Ideal State, Education and Communism- Plato’s 

Laws- Karl Popper and Plato-An Assessment 

Aristotle: Politics-The Context, View of Human Nature, Polis, Household, Slavery, Classification of 

Constitutions, Ideal State, Revolutions/Seditions in Constitutions-An Assessment 

Unit II 

Medieval Thought and Origins of Modern Political Thought 

Church-State Controversy-Development of Christian Political Ideas, St. Thomas Aquinas: Theory of 

Law, Theory of Government, Purpose of Government, Forms of Government-Growth of Secular 

Reaction- Dante, Dubois, Marsiglio of Padua, William of Ockham. 

Machiavelli: The Prince-The Context, Contents, Political Realism- Discourses: The Context, Content 

and the Theory of the Republic-An Assessment 

Unit III 

The Social Contractualists: Hobbes, Locke and Rousseau 

Thomas Hobbes: Leviathan-The Context, The State of Nature, Objective Conditions, Natural Rights, 

The Social Contract: The Sovereign, Theory of Absolute Power-An Assessment  

John Locke: Two Treaties of Government-State of Nature, Natural Rights, Property-The Social 

Contract-Civil Society, Theory of Minimal State, Right to Resistance-An Assessment 

J.J. Rousseau: Discourses on the Origins of Inequality-The Natural Man, Origin of Private Property, 

Inequality and the State-Social Contract-The Context, Freedom, The Alternative Political Institutions 

or Arrangement, General Will and Democracy-An Assessment  



Unit IV 

The Utilitarians: Jeremy Bentham and J.S. Mill 

Jeremy Bentham: Utilitarianism-The Principle of Utility, The Application of the Principle, Utilitarian 

Public Policy  

J. S. Mill: Utilitarianism-On Liberty: The Context, The Justification of Liberty; Liberty of Thought and 

Discussion, the Worth of Individuality, Limit’s of Authority- Representative Government: 

Representative System- An Assessment       

Unit V 

The Idealists and the Historical Materialists 

Hegel’s Philosophy of Right-The Context, Spirit and Dialectic, From Property to State, Internal 

Structure of the State; The Constitution, Crown, Executive, and Legislature-An Assessment 

Karl Marx: Influences on Karl Marx, The Method; Dialectics-Young Marx; Alienation, The Critique of 

the Modern State, The Communist Alternative, Critique of Religion-Mature Marx; Historical 

Materialism, Philosophy of History, Economic Analysis, Critique of Capitalism and State-An 

Assessment. 

Select Readings: 

1. Andrew Levine, Engaging Political Philosophy: From Hobbes to Rawls, Blackwell, 

Massachusetts, 2002. 

2. Barker, Earnest, Greek Political Theory: Plato and his Predecessors, Surjeet Publications, 

New Delhi. 

3. David Boucher & Paul Kelly (eds), Political Thinkers: From Socrates to the Present, Oxford 

University Press, Oxford, 2003.    

4. David Ross, Aristotle, Methuen & Co. Ltd., London, 1974.  

5. Iain Hampsher Monk, A History of Modern Political Thought, Blackwell, Oxford, 1997.  

6. J.S. Maclleland, Political Thought, Routledge, London, 1996. 

7. Jean Hampton, Political Philosophy: A Reader, Oxford University Press, Delhi, 1998.  

8. Mukhopadhyay, Amal, Western Political Thought, K P Bagchi, Calcutta.  

9. Niccolo Machiavelli, The Prince (Translated and edited by Robert M. Adams, W W Norton 

and Company, New York, 1992. 

10. Norberto Bobbio, Thomas Hobbes and the Natural Law Tradition, The University of Chicago 

Press, Chicago, 1993. 

11. Peri Roberts & Peter Sutch, An Introduction to Political Thought: A Conceptual Toolkit, 

Edinburg University Press, 2004. 



12. Quentine Skinner, Machiavelli: A Very Short Introduction, Oxford, 2000.  

13. R.F.Staley, An Introduction to Plato’s Laws, Basil Blackwell, Oxford, 1983.  

14. R.G.Mulgan : Aristotle’s Political Theory, Clavendon Press, Oxford, 1977. 

15. S. Ramaswamy & S. Mukherjee, Western Political Thought, Prentice Hall, New Delhi, 1999.  

16. Robert Wokler, Rousseau: A Very Short Introduction, Oxford 

17. Sabine, G.H., A History of Political Theories, Oxford & IBH Publishing House, New Delhi, 

1973. 

18. Stephen Everson, ‘Introduction’ in Aristotle, The Politics, Cambridge University Press, 

Cambridge, 1988.  

19. Tom Bottomore (ed.), Interpretations of Marx, Basil Blackwell, Oxford, 1988. 

20. Wayper, C.L., Political Thought, B.I. Publication, New Delhi, 1994. 

21. Wolf, Jonathan, Why Read Marx Today?, Oxford University Press, Oxford, 2002.    

 

        

Course No: 102 

Course Title: Main Currents of Political Thought in India (Emphasis on Modern India) 

 

Unit I:  

Traditions in Ancient India: (a) Dharmashastra tradition: Manu- (b) The Arthasastra School: 

Kautilya-Ideas on Kingship and Governance (Mahabharata). 

 

Unit II:  

Thoughts of 19th Century Rennaissance: It’s Nature - Rammohun and the Liberal Tradition-Rise of 

Economic Nationalism: Ranade’s analysis of the role of the State. 

Nationalist Awakening in the 19th Century- Bankim’s Nationalist thinking 

 

Unit III:  

Basic Presuppositions of Gandhian Philosophy- Gandhian concept of Satyagraha-Critique of State-

Gandhi’s Economic ideas and Trusteeship 

Gandhism and Anarchism 

J.P.Narayan’s idea of Total Revolution: Synthesis of Gandhism and Socialism. 

UNIT IV:  

Aurobindo and the Construction of Indian Nation: Analysis of Nationalism- Reflections on 

Socialism. 

Nationalism and Socialism: S. C. Bose’s doctrine of Synthesis. 

Jawaharlal Nehru’s ideas on Democratic Socialism. 

 

Unit V: 



Left Thinking: (a) M. N.Roy’s idea of Radical Humanism (b) R. P. Dutt’s Analysis of Indian 

Nationalism (c) Marxist views on Indian National Movement, State and Revolutionary Strategy. 

Growth of lower caste protest (a) Jotirao Phule; (b) Thoughts of B. R. Ambedkar. 

Religious Nationalism: (a) Savarkar’s Hindu Rashtra (b) Jinnah’s Two Nation Theory. 

Select Readings: 

1. Altekar, A.S. : State and Government in Ancient India, Motilal Banarasidas, Delhi. 

2. Bhattacharjee, K.S., The Bengal Renaissance, Classical Publishing Company, New Delhi. 

3. Bose, Sisir K., Netaji: Collected Works (Volume II), Netaji Research Bureau, Netaji Bhawan, 

Calcutta. 

4. Chandra, Bipan, Essays on Colonialism, Orient Longman, New Delhi, 1999. 

5. Chatterjee, Partha,  ‘Nationalist Thought and the Colonial World’, Oxford University Press, 

Delhi, 1986. 

6. Dallmayar, Fred & Devy, G.N. (ed.), Between Tradition and Modernity: India’s Search for 

Identity, Sage, New Delhi, 1998. 

7. Dutt, R.P. : India Today. 

8. Iyer, Raghavan, N., ‘The Moral and Political Thought of Mahatma Gandhi’, Oxford University 

Press, Oxford, 1978. 

9. Kautilya, Arthasastra (ed. by L. N. Rangrajan), Penguin New Delhi, 1999. 

10. Mehta, V. R., Indian Political Thought, Manohar, Delhi, 1996. 

11. Nehru, J. : The Discovery of India, Oxford, New Delhi. 

12. Pantham, Thomas & Deutsch K.L., (ed.), Political Thought in Modern India, Sage, NewDelhi, 

1986. 

13. Parekh Bhikhu, ‘Gandhi’s Political Philosophy’, Ajanta, Delhi, 1995. 

14. Parekh, Bhiku, Colonialism, Tradition and Reform: An Analysis of Gandhi’s Political 

Discourse, Sage, New Delhi, 1999. 

15. Parel, A.J. & Keith, R.C. : Comparative Political Philosophy, Sage, New Delhi. 

16. Roy, M.N., New Humanism: A Manifesto, Renaissance Publishers Private Limited, Calcutta, 

1974. 

17. Selbourne, David (ed.), In Theory and in Practice: Essays on the Politics of Jay Prakash 

Narayan, Oxford, Delhi, 1985. 

18. Varma, V.P. The Political Philosophy of Sri Aurobindo, Motilal Banarasidas, Delhi, 1976. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Course No: 103 

Course Title: Indian Politics: Structure and Setting 

 

Unit I:  
The Constituent Assembly of India and the making of the Indian Constitution–Course of Debates-

Leadership Issues in the Constituent Assembly 

Unit II: 

The Federal System in India: Cultural-Linguistic, Economic and Political Bases-Pattern of Centre-

State Relations in India- Federalism and the Changing Pattern of State-Politics in India-Issues and 

Problems: Greater Autonomy and the Future of Federalism in India. 

Unit III:  

Union Executive: Debate over Presidential Power- Role of the Prime Minister—Role of Bureaucracy 

Working of Parliamentary Democracy in India: Procedural, Functional and Social aspects- Overall 

assessment 

 The Judiciary and the Political Process in India— Judicial Review and Judicial  Activism, Public 

Interest Litigation – impact of Judicial Decisions on Indian Politics. 

Unit IV: 

State Governments in India: Authorities of Chief Ministers and Governors-the role of State 

Governments in National Politics 

Local Government : Institutional and Structural aspects of Local governments in India in relation to 

Central Government, state Government and People-73rd and 74th Constitution Amendments and 

their significance for democratic decentralisation in India. 

Unit V:  

Provisions for Scheduled Castes and Scheduled Tribes and Minorities 

Administration of Special Areas----Administration of Scheduled and Tribal Areas, 5th and 6th 

Schedule 

 

Select Readings: 

1. Alam, Javeed, India: Living With Modernity, Oxford, New Delhi, 1999. 

2. Austin, Granville, The Indian Constitution: Cornerstone of a Nation, Oxford University 

Press,1966,1999. 



3. Austin, Granville, Working a Democratic Constitution, OUP, 2000. 

4. G. Aloysius: Nationalism without a Nation in India, OUP, 1998. 

5. Bose ,Sugata & Ayesha Jalal, Nationalism, Democracy and Development,OUP,  

6. Baxter, Malik, Kennedy, Oberst, Government and Politics in South Asia, Vanguard Books, 

Lahore, 1988. 

7. Barauh, Sanjib, India Against Itself: Assam and the Politics of Nationalism, Oxford University 

Press, Delhi, 1999. 

8. Bhargava, Rajeev, Politics and Ethics  of Indian Constitution, OUP,2008. 

9. Brass, Paul, The Politics of India Since Independence, Houghton Mifflin Company, Boston, 

1996. 

10. Chakraborty, Bidyut, Forging Power: Coalition Politics in India, OUP, 2005. 

11. Chatterjee, Partha (ed.), State and Politics in India, Oxford University Press, Delhi,1998. 

12. D’souza, Peter, Ronald (ed). Contemporary India: Transitions, Sage, New Delhi, 2001 

13. Frankel, Francine, Hasan, Zoya, Bhargava Rajeev & Arora, Balveer (eds) Transforming India, 

Oxford, New Delhi, 2000. 

14. Ghanashyam Shah (ed.) State and Social Movements in India, Sage Publications, New Delhi, 

2001. 

15. Hardgrave, Robert & Kochanek, Stanley, A., India: Government and Politics in a Developing 

Nation, Hartcourt Brace Jovanovich College Publishers, 1993. 

16. Hasan, Zoya (ed.) Politics and the State in India, Sage, New Delhi, 2000. 

17. Hasan, Zoya, Eswaran Sridharan, R. Sudarshan, India’s Living Constitution:Ideas, Practices 

and Controversies, OUP,2005. 

18. Jayal, N.G. (ed.) Democracy in India, Oxford, New Delhi, 2001 

19. Jayal, N.G. Amit Prakash, Pradeep K. Sharma, Local Governance in India, 2007. 

20. Jha, S.N.& Mathur, P.C. (eds) Decentralisation and Local Politics, Sage Publications, New 

Delhi, 1999. 

21. Jones, Morris, W.H., The Government and Politics of India, Universal, New Delhi, 1987. 

22. Kapur, Devesh, Pratap.Bhanu Mehta, Public Institutions in India, OUP,2007. 

23. Kaviraj, Sudipta(ed) , Politics in India, OUP,1997. 

24. Khan, Rasheeduddin (ed.), Rethinking Indian Federalism, Indian Institute of Advanced 

Study, Shimla, 1997. 



25. Kohli, Atul, India’s Democracy, Orient Longman, 

26. Kohli, Atul, Democracy and Discontent: India’s Growing Crisis of Governibility, Cambridge 

University Press, Cambridge, 1995. 

27. Kohli, Atul, The Success of India’s Democracy, Foundation Books, 2001. 

28. Kothari, Rajni, Politics in India, Orient Longman, Delhi, 1970. 

29. Nirjaja Gopal Jayal & Pai, Sudha (eds)  Democratic Governance in India, Sage Publishers, 

New Delhi, 2001. 

30. Rudolph& Rudolph, The Modernity Of Tradition, OUP,1984. 

31. Rudolph& Rudolph, In Pursuit of Laksmi, OUP,1987. 

32. Rudolph& Rudolph, Explaining Indian Democracy, A Fifty Year Perspective,1956-2006, 

OUP,2008. 

33. Saez, Lawrence, Federalism Without a Centre, Sage, 2001. 

34. Sammadar, Ranabir, A Biography of the Indian Nation, 1947-97, Sage Publications, New 

Delhi, 2001. 

35. Thakur, Ramesh, The Government and Politics of India, Macmillan Press, Houndmills, 1995. 

36. Sathyamurthy, T.V. (ed.), State and Nation in the Context of Social Change, Oxford University 

Press, Delhi, 1997. 

37. Satyamurthy,T.V.(ed.),‘Religion, Caste Gender and Culture in Contemporary India’, Oxford, 

Delhi, 1998. 

38. Singh,S & Pradeep.K.Sharma, Decentralization, OUP,2007. 

 

Course No: 104 

Course Title: Indian Politics:  Process, Issues and Dynamics 

 

Unit- I 

 Nature of Indian Political  System. Political Process in India 

Societal factors and Politics  : Caste, Language, Religion, Communalism,  Ethnicity and Minorities. 

Politics of Reservation: Its dimensions and impact. The  Mandal Commission. 

Nature of  Political Development in India : Nation Building and the Issue of National Integration. 

Unit- II 

Party System in India: Classification-Party Structure-Programmes- Regional Parties and Regional 

Politics: Rise,Growth, Role, Causes and Impact, Party Ideologies. Coalition Politics : Coalition 



experiment in India : State level and National level.   Defection  in Indian politics .Anti Defection 

Law.  

Election Commission and Elections in India. Electoral Process in India: - Election Campaign-

Determinants of voting  behaviour, Electoral Malpractices, Electoral Reforms : Issues, Problems and 

Prospects. 

Political Leadership: Typology  of  leadership. Study  of some political leaders 

Crime and Politics: Correlation between crime and politics, causes, dimensions and impact. 

Unit - III 

Regionalism  and Secessionism in Indian Politics - causes, dimensions and impact. Some case 

studies of regional movements in India 

Unit - IV 

The Role of  Pressure Groups and the Democratic Process in India: Typology, Strategy,  and Role. 

Business Groups, Multinational Corporations, Trade Unions, Peasant Organisations, Religious and 

Cultural Organisations -Tribal Organisations. 

Unit - V 

Politics of Decentralised Coordination   Democatic  Decentralisation in India - Nature and Extent of 

Democratic  Decentralisation in India. 

 

Select Readings: 

1. Alam, Javeed, India: Living With Modernity, Oxford, New Delhi, 1999. 

2. Barauh, Sanjib, India Against Itself: Assam and the Politics of Nationalism, Oxford University 

Press, Delhi, 1999. 

3. Bomball, K.R., Regional Parties in Indian Politics : A Preview in S.Bhaatnagar & Pradeep 

Kumar (ed.), Regional Parties in India, 

4. Brass, Paul, The Politics of India Since Independence, Houghton Mifflin Company, Boston, 

1996. 

5. Chatterjee, Partha (ed.), State and Politics in India, Oxford, New Delhi, 1997. 

6. D’souza, Peter, Ronald (ed.), Contemporary India, Transitions, Sage, New Delhi, 2000 

7. Frankel, Francine, Hasan, Zoya & Bhargava, Arora (ed.) Transforming India: Social and 

Political Dynamics of Democracy, Oxford, New Delhi, 2000. 

8. Ghanashyam Shah (ed.) Dalit Identity and Politics, Sage Publishers, New Delhi, 2001. 

9. Ghanashyam Shah (ed.) State and Social Movements in India, Sage Publications, New Delhi, 

2001. 

10. Gupta, Dipankar, Interrogating Caste: Understanding Hierarchy and difference in Indian 

Society, Penguing Books, New Delhi, 2000. 



11. Hansen, T.B., The Saffron Wave, Oxford, New Delhi, 1999. 

12. Hansen, Thomas Blom & Jaffrelot, Christophe (ed.), The BJP and the Compulsions of Politics 

in India, Oxford, New Delhi, 1998. 

13. Hardgrave, Robert & Kochanek, Stanley, A., India: Government and Politics in a Developing 

Nation, Hartcourt Brace Jovanovich College Publishers, 1993. 

14. Hasan, Zoya (ed.) Politics and the State in India, Sage, New Delhi, 2000. 

15. Hasan, Zoya (ed.), Parties and Party Politics in India, Oxford, New Delhi, 2000. 

16. Horst, Hartman, Political Parties in India, Meenakshi, Meerut.(99-01-010). 

17. Iftekhauzzamman, Ethnicity and Constitutional Reform in South Asia, Manohar, New Delhi, 

1999. 

18. Jayal, N.G., (ed.) Democracy in India, Oxford, New Delhi, 2001. 

19. Jha, S.N.& Mathur, P.C. (eds) Decentralisation and Local Politics, Sage Publications, New 

Delhi, 1999. 

20. Kohli, Atul (ed.), India’s Democracy, Orient Longman, New Delhi. 

21. Kohli, Atul, Democracy and Discontent: India’s Growing Crisis of Governibility, Cambridge 

University Press, Cambridge, 1995. 

22. Kothari, Rajni, Communalism in Indian Politics, Rainbow Publishers, Delhi, 1998. 

23. Kothari, Rajni, Politics in India, Orient Longman, Delhi, 1970. 

24. Majeed Akhtar (ed.), Regionalism : Development Tensions in India, Cosmo Publications, 

New Delhi, 1984. 

25. Michael, S.M.(ed.), Dalits in Modern India, Vistaar Publications, New Delhi, 1999. 

26. Mitra, Subrata, Culture and Rationality: The Politics of Social Change in Post Colonial India, 

Sage, New Delhi, 1999. 

27. Nirjaja Gopal Jayal & Pai, Sudha (eds)  Democratic Governance in India, Sage Publishers, 

New Delhi, 2001. 

28. Pai, Sudhai, Regional Parties and the Emerging Patterns of Politics in India, Indian Journal of 

Political Science, July-Sept., 1990. 

29. Rai, A., Hindi Nationalism, Orient Longman, New Delhi, 2000. 

30. Ranabir, Sammadar, A Biography of the Indian Nation, 1947-97 Sage, New Delhi, 2001.. 

31. Sathyamurthy, T.V. (ed.), State and Nation in the Context of Social Change, Oxford University 

Press, Delhi, 1997. 

32. Satyamurthy,T.V.(ed.),‘Religion, Caste Gender and Culture in Contemporary India’, Oxford, 

Delhi, 1998. 

33. Singh, Gopal, Politics of Sikh Homeland 1940-1990, Ajanta, New Delhi, 1994. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Course Code: POLSIDC – 1 

Course Title: Government and Politics in India 

Unit I 

Constitutional Framework: Historical Background, Composition and function of the Constituent 

Assembly, Philosophy of the Constitution, the Preamble, Salient features of the Constitution, 

Fundamental Rights and Duties and Directive Principles; Nature of Indian federation 

Unit II 

Union Executive and Legislature: President – Power, Position and Role; Vice-President – Power, position 

and Role; Prime Minister: Power, Position and Role; Union Legislature: Rajya Sabha and Lok Sabha – 

Composition, Power and Functions; Relation between the two Houses; Committee System, Speaker – 

Power and Position; Central Council of Ministers – Composition and Responsibility 

Unit III 

State Executive: Governor – Position, Functions and Role; Chief Minister: Position, Functions and Role; 

State Legislature: Composition and Functions (Special reference to West Bengal); Council of Ministers – 

Composition and Responsibility 

Unit IV 

The Judiciary: Supreme Court and High Courts – Composition, powers and functions; Amendment 

procedure of the Constitution of India 

Unit V 

Constitutional and Non-Constitutional Bodies: Election Commission – Composition, powers and 

functions; UPSC - Composition, powers and functions; National Commission for SCs and STs - 

Composition, powers and functions; Comptroller and Auditor General of India – Appointment, powers 

and functions;  NITI Ayog - Composition, powers and functions; National Development Council -  

Composition, powers and functions. 

 

 



 

 

 

 

 

 

 

 

Detailed Course Content for Second Semester 

Course No: 201 

Course Title: Public Administration:  Approaches, Principles and Theories 

                       

Unit I:  

Evolution and Status of the discipline; State versus Market Debate, New Public       Administration 

(Minnowbrook I & II), New Public Management, e-governance 

 Unit II:  

Organisation: Approaches; Classical Approach (Gullick  and Urwick), Scientific Management 

(Taylor), Human Relations Approach (Elton Mayo), Systems Approach (Chester Bernard), 

Behavioral Approach (Simon Lindblom), Modern Approach (Relevance of Technology and 

Environment). 

Concepts in Organisation: Coordination, Unity of Command, Span of Control, Heirarchy, 

Centralisation and Decentralisation, Line and Staff, Communication and Control, Leadership. 

Unit III:  

Concepts and theories of Bureaucracy: Marx, Michels, Max Weber, Evolution of Ideal type 

Bureaucracy; Pluralist theory of Bureaucracy (Daniel Bell, M.Cozier, S.P. Huntington) Technocratic 

Theory, Bureaucracy and Democracy. 

Unit IV:  

Public Policy Making Models: Elite/ Mass model/ Systems model/ Instrumentalist models/ Neo 

instrumentalist model/ Organised Anarchy Model/ Rationalist models/ Incrementalist model/ 

Strategic Planning model. 

Public Policy and its Implementation 

Unit V:  



Accountability and Control: The Concepts of Accountability and Control: Legislature, Executive and 

Judicial Control: Citizen and Administration: Role of civil society, Peoples participation, Right to 

Information and Citizens Charter. 

Select Readings: 

1. Albrow, Martin.  Bureaucracy, Macmillan 

2. Anderson, James, E., Public Policy Making, Oxford Universifty Press, New Delhi, 1993. 

3. Bhattacharya, Mohit, Restructuring Public Administration, Jawahar Publishers, Delhi, 1996. 

4. Bhattacharya, Mohit, New Horizons of Public Administration, New Delhi : Jawahar, 2001. 

5. Brewer, Garry, D. & Deleen, Peter, The Foundation of Policy Analysis, Atlantic, New Delhi, 

1993. 

6. Diaz, Victor, M. Perez,  ‘State, Bureaucracy and Civil Society’, Macmillan, London, 1978. 

7. Dubeshi, P.R. , Recent Trends in Public Administration, Kaberi Books, New Delhi. 

8. Henry, Nicholas, Public Administration and Public Affairs, Prentice Hall, New Delhi, 2001. 

9. Lane, Frederick, S., Recent Trends in Public Administration, St. Martin’s Press. 

10. Maheshwari, S.R., A Dictionary of Public Administration, Orient Longman,2002. 

11. Maheshwari, S.R, Administrative Thinkers, New Delhi : Macmillan, 2000. 

12. Ridley, F.F., (ed.) Government and Administration in Western Eurpoe, Martin Robertson, 

Oxford, 1979. 

13. Shafritz, Jay, M.& Hyde, Albert, C.(eds.), Classics of Public Administration, The Dorosey 

Press, Chicago, n.d. 

14. Shaini, Pradip, Dhamej, Alka, et.al.(eds), Public Administraion: Emerging Perspectives, Gyan, 

Delhi, 1999. 

15. Wamsley, Gary, L. et.al. Refounding Public Administraion, Sage, New Delhi, 1990  

 

 

                            

Course No: 202 

Course Title: Development Administration (With Special Reference to Indian 

Administration) 

Unit I 

Development --Changing Dimensions-Environment and Development—Citizens’ Participation in 

Development-- Development Administration as a part of Development Strategy-meaning and 

nature of Development Administration-evolution of the concept –New Public Management—Crisis 

and Continuities of Development Administration 

Nature and Character of Administration in Developing Countries- Contribution of Fred Riggs- 

Bureaucracy and Development- Impact of Liberalization--Role of Voluntary and non Governmental 

Agencies in development 

Unit II 



Organisation of the Union Government-Central Secretariat--Ministries and Departments- Cabinet 

secretariat--PMO- Minister-Secretary relationship 

Personnel Administration- Nature of Personnel Administration in India—Structure of Civil 

Service—Specialists in the Civil Service---Central Personnel Agency—Recruitment---Training—

Promotion--Employer-Employee relationship—Reform in Civil Service—the management 

approach. 

 

 

Unit III 

Financial Administration-Budget-meaning, the making of Budget-Classification of Budget--

Performance Budget –PPBS--Management Accounting and Accounting System in India--Audit. 

Planning in India- Need for Planning—Development Planning in India—Planning Process, National 

Planning, State Planning - District Planning –Planning Machinery in India 

Unit IV 

Concept of Social Welfare and Social Justice—Social Security in India 

Growth of Public Sector in India- Management of Public Enterprises- Problems of Management 

Economic Reforms and Public Sector Undertakings—Public Enterprises and the concept of New 

Public Management 

UNIT V 

Citizen and Administration- Corruption in Administration--Redressal of Citizens grievances, Lokpal 

and Lokayuktas, Human Rights Concerns in Public Administration. 

Administrative Reforms in India—Good Governance and E-Governance—Initiatives and Issues 

Select Readings: 

1. Arora, Ramesh K. & Mathur, P.C. (eds) Development Policy and Administration in India, 

Associated Publishing House, New Delhi, 1986 

2. Arora, Ramesh, Indian Administration, Alekh 

3. Avasthi, A. K. &  Arora, R. K. (eds) Bureaucracy and Development: Indian Perspectives, 

Associated Publishing House, New Delhi, 1984. 

4. Bhattacharya, Mohit, Bureaucracy and Development Administration, Uppal Publishing 

House, New Delhi, 1991. 

5. Chakravarty, A.N., Systematic Training for Civil Services, Gyan Pub,New Delhi. 

6. Chapman, A. R. & P. K. Saxena, Public Sector Management: India and Britain, Printwell 

Publishers, Jaipur, 1990. 



7. Chaturvedi T.N., (ed), Fifty Years of Indian Administration IIPA, Delhi. 

8. Chaturvedi, T.N (ed.), Contemporary Administrative Culture in India, IIPA, Delhi. 

9. Delhi, 

10. Glen Stahl, Public Personnel Administration, Harper and Row  (Latest Edition) 

11. Goyal, S.K., Bureaucratic Administration in India, Chugh Publications, Allahabad, 1985. 

12. Haque, M. Shamsul, Restructuring Development Theories and Policies: A Critical Study, New 

York Univ. Press. 

13. Jain, L.C., et.al., Grass Without Roots: Rural Development Under Government Auspice, Sage, 

New Delhi, 1985. 

14. Jha, S.N. & Mathur, P.C. (eds.) ‘Decentralization and Local Politics’, Sage, New Delhi, 1999. 

15. Maheswari, S.K., Local Government in India, Orient Longman, New Delhi, 1971. 

16. Mohit Bhattacharya, Indian Administration World Press, Calcutta. 

17. Mukhopadhyay, Ashok, Muncipal Personnel Administration, IIPA New Delhi, 1985. 

18. N. Venketeswara Rao, Administration and Finance in Public Services, Kanishka Publication, 

New Delhi. 

19. P.D.Kulkarni  and N.C. Narravatty, Social Issues in Development, Uppal, New 

20. Pai, Panandiker, V.A., (ed.) Development Administration in India, Macmillan Press, Delhi. 

21. Purshottam, P.W & Karmatullah, M., Development Administration: A Rural Perspective, 

Kanishka Publication, Delhi, 1992. 

22. Rudrabasabraj, M.N.,  Dynamics of Personnel Administration, Bombay. 

23. S.Maheswari, Indian Administration, Orient Longman, New Delhi. 

24. Sapru, R.K., Development Administration, Sterling Publications, New Delhi. 

25. Sapru, R.K., Indian Administration, Kalyani Pub., New Delhi. 

26. Sharma, Shailedra D., Development and Democracy in India, Lynne Reiner, Boulder, 

Colorodo. 

27. Singh, Hoshiar, Administration of Rural Development in India, Sterling, Delhi. 

28. Singh, Hoshiar, Indian Administration, Alaekh, Jaipur. 

29. Thavaraj, M.J. K, Financial Administration of India, Sultan Chand, New Delhi 1994. 

30. Wadwani, M &.Tiwari, R.K., (ed.), Indian Administration: The Changing Scenerio IIPA, Delhi 

  

 Course No: 203 

Course Title:  International Relations: Theories and Problems                           
 

UNIT I: 

International Relations theories and Disciplines—Inter-paradigmatic Debates in International 

Relations—Globalization and International Relations—Cosmopolitanism and Communitarianism—

Classical and Scientific Approaches 

UNIT II: 

Positivist Theories - Systems Analysis—Communication Approach—Conflict Theories, Game 

Theories. 



Unit III: 

Post Positivism—Critical Theory, Feminist Theory and Post-modernist Approaches—Future 

Directions. 

Unit IV: 

Theories of Global Political Economy—Liberal and Marxist Approaches—Dependency and World 

System Analysis—MNCs and World Economy. 

Unit V: 

Contemporary issues/problems: 

1. Terrorism—Nature and Types—Globalization and International Terrorism. 

2. Global environmental Change- Economic Governance and Sustainable Development. 

3. Ethnic Nationalism and International Conflict--Futures. 

 

Select Readings: 

1. Abla, Amawi, The Theoritical Evolution of International Political Economy: A Reader, 

Oxford, New York, 1997. 

2. Allan, Pierre & Kjell Goldman (eds) The End of the Cold War: Evaluating Theories of 

International Relations, Martinus Publishers, London, 1992. 

3. Bakshi, Om, ‘Values in the Study of International Politics’ International Studies, 37, 2, 2000. 

4. Baylis & Smith : The Globalization of World politics, Oxford, 2006. 

5. Baldwin, D.A. (ed.) Neo Realism and Neo Liberalism, Columbia University Press, New York, 

1993. 

6. Bandyopadhyay, J., A General Theory of International Relations, Allied, New Delhi. 

7. Behaviour of States, Oxford, London, 1973. 

8. Blomstorm, Magnus & Hettne, Bijorn, Development Theory in Transition, Zed Books, 

London, 1984. 

9. Brewer, Anthony, Marxist Theories of Imperialism: A Critical Survey. Routledge & Kegan 

Paul, London, 1980 (select Chapter: the ‘Mode of Production’ Debates). 

10. Browett, John, ‘Out of the Dependency Perspective’, Journal of Contemporary Asia, 

11. Brown, Chris, Understanding International Relations, Macmillan, Houndmills, 1997 . 

12. Bull, Headley, ‘The State’s Positive Role In World Affairs’ in Andrew, Linklater (ed.) 

International Relations: Critical Concepts in Political Science (VOL V) , Routeldge, London, 

New York, 2000. 

13. Bull, Hedley,  ‘International Theory: The Case for a Classical Approach’in Klaus, Knorr & 

James, N. Rosenau (eds.), Contending Approaches to International Politics, Princeton, New 

Jersey, Princeton University Press . 

14. Chilcote Ronald, H. & Johnson , Dale, L. (ed.), Theories of Development : Modes of 

Production or Dependency, Sage Publications, Beverly Hills, 1983. 

15. Chilcote, Ronald. H., Theories of Comparative Politics; The Search for a                                            

Paradigm, Westview Press, Colorodo, 1981. 



16. Dasgupta, Biplab, Structural Adjustment, Global Trade and the New Political Economy of 

Development, Vistaar Publications, New Delhi, 

17. Dougherty, James, E. & Pfaltzgraff Jr. Contending Theories of International Relations: A 

Comprehensive Survey, Harper and Row, New York, 1981. 

18. Griffiths, Martin, Realism, Idealism and International Politics, Routledge, London, 1992. 

19. Guzzini, Stefano, Realism in International Relations and International Political Economy, 

Routledge, London, 1998. 

20. Halliday, Fred, ‘The Pertinence of International Relations’ Political Studies, September, 

1990. 

21. Held, David, ‘Democracy and Globalisation’ in Andrew, Linklater (ed.) International 

Relations: Critical Concepts in Political Science (VOL V) , Routeldge, London, New York, 

2000. 

22. Hoffman, Stanley,  ‘Contemporary Theories of International Relations’ in S. Hoffman (ed.) 

Contemporary Theory in International Relations, Prentice Hall of India, New Delhi, 1964. 

23. Hollis Martin & Smith, Steve, Explaining and Understanding International Relations, 

Clarendon Press, Oxford, 1990. 

24. Hutchins, Kimberley, International Political Theory, Sage, New Delhi, 1999. 

25. Kaplan, Morton, ‘System and Process in International Politics’in S. Hoffman (ed.), 

Contemporary Theory in International Relations, Prentice Hall of India, New Delhi, 1964. 

26. Kaplan, Morton, A.,  ‘The New Great Debate: Traditionalism Vs. Science in International 

Relations’in Klaus, Knorr & James, N. Rosenau (eds.), Contending approaches to 

International Politics, Princeton, New Jersey, Princeton University Press. 

27. Kaplan, Morton, A., ‘Systems Theory’ in James, C. Charlesworth (ed.), Contemporary Political 

Analysis, The Free Press, New York, Collier Macmillan Limited, London, 1967. 

28. Kegley, Charles, U & Wittkopf, Eugene, R., World Politics: Trends & Transformation, St. 

Martin Press, New York, 1977 (Select Chapters). 

29. Keohane, R.S., Neo Realism and its Critics, Columbia University Press, New York, 1986. 

30. Knorr, Klaus & Rousenau, N. James, Contending Approaches to International Politics, 

Princeton, New Jersey, Princeton University Press. 

31. Krieger, Joel, The Oxford Companion to the Politics of the World, Oxford UniversityLarrain, 

Jorge,  Theories of Development, Polity Press, Cambridge, 1989. 

33. Linklater, Andrew (ed.) International Relations: Critical Concepts in Political Science (VOL 

1-5), Routeldge, London, New York, 2000. 

34. Linklater, Andrew, ‘General Introduction’ Andrew Linklater (ed.) International Relations: 

Critical Concepts in Political Science (VOL 1), Routeldge, London, New York, 2000. 

35. Mahendra, Kumar, Violence and Non Violence in International Relations, 

36. Malhotra, V.K.& Sergounin, Alexander A., Theories and Appraches to International Relations, 

Anmol Publications, New Delhi, 1998. 

37. Mommsen, Wolfang J., Theories of Imperialism, The University of Chicago Press Chicago, 

1977. 

38. Morgenthau, Hans, J., ‘Politics Among Nations’ in S. Hoffman (ed.) Contemporary Theory in 

International Relations, Prentice Hall of India, New Delhi, 1964. 



39. Patterson, V.S.(ed.) Feminist Revisions of International Relations Theory, Lynne Reiner, 

1992. 

40. Pieterese, Jan Nederreen, Development Theory, Vistaar, New Delhi, 

41. Press, Oxford, 2001. 

42. Rasmussen, E., Gain and Information, Basil Blackwell, Oxford, 1989. 

43. Renneger, N.G., International  Relations, Political Theory and the Problem of Order, 

Routledge, 

44. Runyan, AnneSisson & Peterson, Spike, V., The Radical Future of Realism: Feminist 

subversions of IR theory’ Andrew, Linklater (ed.) International Relations: Critical Concepts 

in Political Science (VOL IV),  Routeldge, London, New York, 2000. 

45. Shubik, Martin, ‘The Uses of Game Theory’ in James, C. Charlesworth (ed.), Contemporary 

Political Analysis, The Free Press, New York, Collier Macmillan Limited, London, 1967. 

46. Spiro, Herbert J., ‘An Evaluation of Systems Theory’ in James, C. Charlesworth (ed.), 

Contemporary Political Analysis, The Free Press, New York, Collier Macmillan Limited, 

London, 1967. 

47. Sullivan Michael, P., Transnationalism, Power Politics, and the Realities of the Present 

System,Systemic Theories of Politics and International Relations,(Chapter) 

49. the End of the Cold War, International Security,Winter  1992-93 

50. Thompson, Kenneth, W.,  ‘Toward a Theory of International Politics’ in S. Hoffman (ed.), 

Contemporary Theory in International Relations, Prentice Hall of India, New Delhi, 1964. 

51. Waltz, Kenneth, N., ‘Realist Thought And Neo Realist Theory’ Andrew, Linklater (ed.) 

International Relations: Critical Concepts in Political Science (VOL IV),  Routeldge, London, 

New York, 2000. 

 

 

Course No: 204 

Course Title: Indian Foreign Policy and the Contemporary World     

Unit I 

Contemporary World—Major Trends and Developments, Foreign Policy—Meaning—Major 

Approaches and theories 

Unit-II 

Indian Foreign Policy—Principles and objectives, Domestic Determinants---Geography, History, 

Culture, Society, Political System, External Determinants—Global, Regional, Bilateral. 

Unit-III 

Structure of Foreign Policy Decision-Making—Formal, Informal 

Unit IV 



India and the United Nations, India’s Approach to Regionalism - SAARC, ASEAN, India and the 

Bilateral Relations—United States, Japan, China, Pakistan, Bangladesh 

Unit V 

India and Major Global Issues - Globalization, Terrorism, Human Rights, Gender-Nuclear Issues 

Select Readings: 

1. Joseph Frankel: The Making of Foreign Policy: A Decision Making Analysis, Oxford, 1984. 

2. James Rosenau : The Scientific Study of Foreign Policy. 

3. J. Bandopadhyaya : The Making of India’s Foreign Policy, Allied, 2002. 

4. A. Appadorai : Domestic Roots of India’s Foreign Policy, New Delhi : Oxford, 1981. 

A. Appadorai: National Interest and Non-Alignment, New delhi : Kalinga Publications, 1999. 

5. R. B. Babu : Globalization and South Asian States, South Asian Publishers, 1998. 

6. S. J. R. Bilgrami : India and the U.N., Jamia, 1969. 

7. R.Bradrock : India’s Foreign Policy since 1971, RIIA, 1990. 

8. H. W. Brands : India and the United States : The Cold Peace, Twayne Publishers, 1990. 

9. M. Brecher : India and World Affairs : Krishna Menon’s View of the World, The free  Press, 

1968. 

10. R. Chakrabarty : The Political Economy of India’s Foreign Policy, Allied, 1983. 

11. S. Chopra (ed.) : Studies in India’s Foreign Policy, GNDU, 1980. 

12. G. W. Chowdhury : India, Pakistan, Bangladesh and Major Powers, The free Press, 1975. 

13. S. P. Cohen and R. L. Park : India : Emergent Power?, Russak & Co., 1978. 

B. Dasgupta : War and Diplomacy in Kashmir : 1947-48, Sage, 2002. 

14. V. P. Dutt : India’s Foreign Policy in a Changing World, Vikas, 1999. 

15. S.Ganguly : US Policy towards South Asia, Westview B. Prasad Press, 1990. 

C. Hill : Changing Politics of Foreign Policy, Macmillan, 2001. 

16. N. Jetley : India’s Foreign policy : Challenges and Prospects, Janaki, 1985. 

17. N. K. Jha : Internal Crisis and Indira Gandhi’s Foreign Policy, Janaki, 1985. 

18. N. K. Jha : Domestic Imperatives in India’s Foreign Policy, South Asian, 2001. 

19. N. K. Jha (Ed.): India’s Foreign Policy in a Changing World, South Asian, 2000. 

20. V. N. Khanna : Foreign Policy of India, Vikas, 2000.  

21. H.Kapur : India’s Foreign Policy : 1947-1993, Sage, 1994. 

22. H.Kapur : India’s Foreign Policy : Shadow and Substance, Vikas, 1976. 

23. S. Mansingh : India’s Search for Power, Sage, 1985. 

24. S. Mansingh (ed.) : India’s Foreign Policy in the 21st Century, FPI, 1999. 

25. B. R. Nanda : India’s Foreign Policy : The Nehru Years, Radiant, 1990. 

26. B. Prasad (ed.) : India’s Foreign Policy : A Study in Continuity and Change, Vikas, 1983. 

27. B. Prasad : The Origins of India’s Foreign policy, Orient Longman, 1962. 

28. B. Prasad : The Background of India’s Foreign Policy, AICC, 1953. 

29. A.P.Rana : Imperatives of Non-Alignment, Vikas, 1976. 

30. L.E.Rose and R. Sisson : War and Secession : Pakistan, India and Creation of Bangla, 

University of California, 1990. 

31. P. Sehadavan : Conflict an Peace Keeping in South Asia, Lancers Books, 2001. 



32. B. Sengupta : South Asian Perspectives : Seven Nations in Conflict and Cooperation, 

B.R.Publications, 1988. 

33. R.Thakur : Politics and Economics of India’s Foreign Policy, Oxford, 1993. 

34. S. Tharoor : Political development and Foreign Policy, Vikas, 1982. 

35. T.K. Venkataraman : India and Her Neighbours, Vora, 1996. 

36. Mohammad Ayoob : India, Pakistan and Bangladesh, Vikas, 1981. 

37. Mohammad Ayoob : India and South East Asia, Routhledge, 1989. 

38. Kanti Bajpai and Amitabh Mattoo(ed.) : The Peacock and the Dragon : Indo-China Relations 

in the 21st Century, Har-Anand, 2000. 

39. Praful Bidwai and Achin Binayak : South Asia on a Short Fuse : Nuclear Policy and Future of 

Global Disarmament, Oxford, 1999. 

40. Maya Chadda : Ethnicity, Security and Separatism in India, Oxford, 1997. 

41. Peter Calvert : The Foreign Policy of New States, Wheatsheaf, 1993. 

42. Gary K. Bertsch, Seema Gahlaut and Anupam Srivastava(eds.) : Engaging India : US  Strategic 

Relations with the Largest Democracy, Routhledge, 1999.  

43. Biplab Dasgupta : Structural Adjustment, Global Trade and the New Political Economy of 

Development, Vistaar, 1998.  

44. P.Chopra : India, Pakistan and the Kargil War, Harper-Collins, 2001. 

45. S.S.Bindra : India and Her Neighbours, Deep & Deep, 1991. 

46. P.N.Haksar ; India’s foreign policy and its problems, Atlantic, 1993. 

47. J.N.Dixit : India and Her Neighbours, Vikas, 2007. 

48. V. Grover(ed.) : India’s foreign policy, Deep & deep, 1992. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Course Code: POLSIDC – 2 

Course Title: Local Government and Politics in India 

 

Unit- I 

Local Government – the concept- Origin and Evolution of local Government in India 

Unit-II 

Local Government and the Political Process in India since independence 

Panchayati Raj and Municipal Governance in India 

Unit-III 

73RD  and 74th Amendment Acts. 

Rural Governments: Composition, power and functions; Urban Local Governments: composition, 

power and functions. 

Women and Political Participation, women and electoral politics in India - Focus on Panchayati Raj 

Institutions 

Unit-IV 

Local Government and Bureaucracy in India 

Unit-V 

Leadership at the local level-Women in Local Governments in India 

Autonomy of Local Government in India: Local Self Government- Local Democracy. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Detail course work for the Third Semester 

 Course No: 301 

Course Title: Comparative Politics: Issues and Methods 

 

Unit- I 

Comparative Politics – The subject and scope – Importance  of Comparison – The Logic of 

Comparison -Problem areas in Comparative Politics – Theory building in Comparative Politics -  

Recent Debates. 

Unit – II  

Comparative Politics –Theories and Methods-Levels of Analysis-How to compare?-Problems of 

Selection-Elements of Bias in the Selection Process. 

Unit-III 

Approaches to the study of Comparative Politics – Structural –Functional Approach-Systems 

Analytic Approach-Institutional Approach-Political Development Approach-Viability of a Synthetic 

Approach-Critical Evaluation 

Unit-IV 

Constitution and Constitutionalism-Constitution-making and Constitutional Dynamics-Relationship 

between the Individual and the State – The Problem of Freedom vs the Authority 

Unit – V 

Political Dynamics and the Political Process-Distribution powers – Control of power – Horizontal 

and Vertical controls-Federalism vs Unitary System-Actors in Political Process-Political Parties, 

Interest Groups Pressure Groups of democracy-Basic issues-Limitations  in theory and practice. 



Course No: 302 

Course Title: Research Methodology 

 

Unit-I 

Nature Scientific Enquiry-Assumptions of and Steps in scientific research. Deductive-Inductive 

controversy – Critical Rationalism 

Unit-II 

Nature of Social Research-objective in Social Research-Limitation of Social Research. Building 

Blocks of Social Research-Variables, Concepts, Hypothesis Theory and Law – Research Design-

Sampling Design 

Unit-III 

Method of Data collection – observation, Survey, Case Studies, Content Analysis, Comparative 

Method. Measurement-Measurement of Attitudes 

Unit-IV  

Data Analysis – Univariate - Frequency Distribution, Histogram, Polygone, Mean, Median, Mode and 

Standard  Deviation. Bivariate  Analysis-Correlation and Regression. Multivariable Analysis-

Correlation and Regression 

Unit-V 

Hypothesis Testing- t - test, z - test, f - test, Chi Square test social research and theory building 

Course No: 303 

Course Title: Advanced Political Theory 

 

Unit-I 

Different conceptions of Political Theory-the Classical Tradition Political Theory: Importance and 

Limitations of the Classical Tradition. 

Unit-II 

Moves towards a Science of Politics: The Idea of Scientific Political Theory- The Behavioral 

Tradition, Influence of General System Theory; Input – Output Analysis (David Easton), Structural-

Functionalism (Almond and Powel): A brief outline. Alternative Concepts of Scientific Political 

Theory: The Marxist Approach- Critical Theory; Frankfrut School. 

Unit-III 

Decline of Political Theory and the Moves against the Science of Politics: Values, Historicism, 

Hermaneutics. Resurgence of Political Theory: Recent Trends. Liberalism, Old and New 

(Individualist, Revisionist, Liberatarian, Political, Agnostic)- Communitarianism  (Sandel, Maclntyre, 

Walzer). 



Unit-IV 

Republicanism: Classical and Modern (Skinner, Tayloar and Pettit).  

Feminism: Different Schools. 

Green Political Theory and Political Ecology 

Unit-V 

Individual Freedom/ Liberty: Two concepts of Freedom (K. Marx, 

 J. S .Mill, Issiah Berlin, E. Barker, Herold Laski, C. B. Macpherson) 

Political Obligation: Liberal Theory (Hobbes, Green, Barker) Recent Theory of Political and Civil 

Obligation 

Justice: Justice as Fairness, Political Liberalism (Rawls), Justice as Entitlement (Nozick), Justice as 

Rights (Dowrkin), Justice as Desert (Sarduski), Justice as Empowerment (I M Young) 

Ideology: The Marxist Tradition (Marx, Engels, Lenin, Luckacs, Gramsci and Althusser) The Non 

Marxist Tradition (Mannheim), End of Ideology, End of History, Role of Ideology. 

Democracy: Models of Liberal Democracy: Marxist and Radical Theories of Democracy. 

 

Course No: 304 

Course Title: Political Economy of Development 

 

Unit-I 

Political Economy as a Discipline: Classical Political Economy; Adam Smith, David Ricardo, Karl 

Marx, Decline and fall of Classical Political Economy, Growth of Neo-Classical Economics-Keynes-

Revival of Political Economy 

Unit-II 

The Concept of Development: The Concept after Second World War – The ECLA, Modernization 

Theory, The Dependency Perspective, Basic Needs Approach, Chenery Group/Growth with 

Redistribution, The Concept of Sustainable/Green Development, Globalization, Neo Liberalism and 

Development Theory. 

Unit-III 

Origins and Development of Capitalism: Feudalism in Western Europe, The Development of 

Capitalism in Western Europe: Major debates with reference to Dobb-Sweezy and Brenner Debates, 

Development of Capitalism Japan, Expansion of Capitalism Imperialism and Theories of Imperialism 

(Non Marxist and Marxist Theories), New Imperialism/Neo Colonialism. 

Unit-IV 

Political Economy of Developing Areas: Asiatic Mode of Production/Feudalism in Developing Areas, 

Colonialism and Underdevelopment of Asia, Africa and Latin America, Origins of Capitalism, State-



led Development after Independence, Capitalist Development in Newly Industrializing  Countries-

East Asian Development Experience. 

Unit-V 

The State: Theories of the State-Pluralist or Empirical Democratic Theory, Corporatist Theory, Elite 

Theory, Marxist Theories of the States. 

State and Economy: The State and Institutions in Economic Development 

State-Markets Controversy 

 

 

 

Detailed Course Content for the Fourth Semester 
 

Group A 

Course No: 401 (A)   

Course Title: Administrative Theory 

 

Unit-I 

Public/Politics and Administration Organization, categories, rationality in administration behavior 

and decision making 

 

Unit-II 

Organization and social environment Bureaucracy, Organization of Concept features of Weberian 

construction 

Unit-III 

Accountability and representative bureaucracy and responsibility of committed bureaucracy -

Administrative management 

Unit-IV 

O&M programme evolution, management information system, and public management 

Unit-V 

Public Policy Analysis 

 

 Course No: 402 (A) 

Course Title: Comparative Public Administration 

 

Unit-I 



Rational for Comparative analysis of Public Administration - Meaning of Comparative Public 

Administration- Evolution of the study of Comparative Public Administration 

Unit-II 

Analytical framework for Comparative Public Administration: Models and Approaches. 

Bureaucratic System Approach –General Systems Approach- Development Administration – 

Decision-making and the study of Comparative Public Administration 

Unit-III 

Administration in the Developed Countries: Classical Administration- France – Deferential – Great 

Britain – Participant- USA. 

Administration in the developing Countries – Political Regime Variations – Common Administrative 

Patterns- Party Prominent Political Regime- India 

Unit-IV 

Administrative Structure – A comparative perspective 

Unit-V 

Civil Services – A Comparative Approach 

Personnel Administration A Comparison 

 

Course No - 403 (A) 

Course Title: Urban Administration 

 

Unit-I 

Evolution and Status of Municipal Administration in India - Problems and Issues in Municipal 

Administration, 74th Constitutional Act 

Unit-II 

Structure and Functions of Municipal Administration (India, UK, USA, French) 

Municipal Administration in Developing Countries-Agent of Development and Democracy 

Unit-III 

Municipal Executive: Problems and Issues in India. Municipal Personnel Systems: An Unsettled 

issue in India. 

Unit-IV 



Municipal Finance: A Survey of recommendations of various Committees and Commissions - 

Existing position of Municipal Finance in India. State – Municipal Relations: Approaches- autonomy 

and control – Emerging pattern in India. 

Unit-V 

Urbanization: Features and Problems in Developing Countries including India. 

Urban Planning: Nature and Types- Integrated Urban Planning. Urban Planning and Urban 

Development Authorities in India 

 

 

Course No: 404 (A) 

Course Title: Rural Administration in India (In the Context of Development) 

 

Unit-I 

Development And Its Changing Perspective- Rural Development vis-à-vis New Development 

Paradigm- Concept of Integrated Rural Development- Liberalization  and Rural Development- 

Paradigm of Rural Development. 

Unit-II 

Rural Development in India- Policies and Strategies- Community Development Programme in India 

Unit-III 

Administration for Rural Development – District Administration- The Role of District Collector 

Democratic Decentralization and Panchayati Raj- Evolution of Panchayati Raj – Structure, Functions 

and Sources of Finance – Role of Panchayats in Rural Development- Role of Cooperative and 

Voluntary/ Non Government Organizations in Rural Development. 

Unit-IV 

Planning for Rural Development – Idea of Grassroots Planning- Decentralization of Planning   

Machinery- District-Level Planning 

Financial Rural Development- Sources of funds for Rural Development- Institutional and Non-

Institutional. 

Unit-V 

Rural Poverty - Causes and Indicators for measuring Poverty- Poverty Alleviation Programmes in 

India 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group B 

Special Group B: Indian State and Society 

  

 Course No: 401 (B) 

 Course Title: Political Parties in India 

Unit-I 

Political Parties in Modern Democracies: Representation and Forms of Electoral Systems in 

Democracies- Evolution and Role of Political Parties, Classification of Political Parties - Approaches 

to the Study of Party Systems. 

The Party System in India 

 The Congress System, One Party Dominated System, Multi Party System and Bipolarity. 

Unit-II 

The Indian National Congress: Origin, Congress and National Movement, Congress since 1947- 

Dominance, Split (1969) ,  The Congress since 1980s, Decline from Dominance, Organizational 

Structure and Changing Social Base of Support. 

The Bharatiya Janata Party (BJP) 

The Bharatiya Jana Sangh in Indian Politics, Origin of the BJP, Ideology, Organizational Structure, 

The growth and expansion in recent times, Limitations, Support base. 

The Bahujan Samaj Party (BSP) 

Kanshi Ram and the Origin of the BSP, Ideology and Social Bases of Support, Shift in BSP Strategy, 

BSP in Uttar Pradesh. 

Unit-III 

The Indian Left: The CPI And CPI(M) : Origin and Growth of the CPI till 1947, Development since 

1947-split in the CPI and the Origin growth of CPI(M), Original structure, Ideology, Support Base, 

Strategy and Tactics of the CPI and the CPI(M). 

The Minor Left: 

Minor Left Parties: Revolutionary Socialist Party (RSP), Socialist Unity Centre of India (SUCI), 

Forward Bloc (FB), Indian People’s Front (IPF); Social Base of Support, Electoral Performance 

Extreme Left: The Naxalites/ Maoists 



Unit-IV 

Regional Parties and Indian Politics: Regional Parties: Definition, Origin, Expansion in 

Contemporary India. 

The Akali Dal: Origin, growth, the demand for Punjab Suba (1947-66), Akali Dal after formation of 

Punjabi Sabha, Electoral performance and Social Support. 

The Shiv Sena: origin, ideology, organizational structure and initial growth, Rebirth of the Shiv Sena, 

Mobilization strategies since 1980s. 

The Telugu Desam Party: origin, electoral performance and social support. 

Unit-V 

Regional Parties in Indian Politics: Asom Gana Parishad: The Assam Movement and the birth of 

AGP, AGP in power (1985-1990), the AGP in Opposition, Electoral Performance, and social base. 

The DMK/AIDMK in Tamil Nadu: birth of the DMK, growth, split and birth of AIDMK, Cultural 

Mobilization, Electoral performance, political power. 

The Trinamul Congress in West Bengal: Leadership, Social Support, Strategy as an Opposition party.  

 Course No: 402 (B) 

Course Title: State and Sub-State Politics in India 

        (Any Two State other then West Bengal) 

 

Unit-I 

State Politics in India: Significance of the study of state politics- Theoretical frame work and its 

problems. Features of state politics in India-determinants of state politics- Role of caste in state 

politics of India 

Unit-II 

Sub-State Politics in India – problems of regionalism–some case studies. 

Unit-III 

Local Democracy in India-features and working of local democracy in different states-PRI 

leadership in state politics in India-emerging patterns of rural leadership 

Unit-IV 

Political parties and pressure group in state politics in India-their impact and role 

Electoral politics in Indian states-electoral behavior-state political parties and election 

Unit- V 

Tribes in state politics in India-problems of Tribal education- aspects of tribal development in India 

Comparative state politics in India 

Course No – 403 (B) 

Course Title: Issues and Movements in India 

 



Unit-I 

Dimensions of Plural/Multicultural Society in India: Social Identities – Caste, Language, Religion 

and Ethnicity. 

Unit-II 

Religion and Indian Politics: Debates on the nature of Indian Communalism and Secularism – 

Communal forces, the raise of Hindutva and Communal Riots, the Issue of Uniform Civil 

Code/Reform in Personal Law. 

Language and Indian Politics – Linguistic Organization of States, Development of Official  Language 

– Issue of Hindi Nationalism, Linguistic Regional Movements-Regionalism and Uneven 

Development- sub Regionalism and the demand for Reconstitution of States, Sub national identities 

and the demand for Autonomy.  

Unit-III 

Peasant Movement in India: The Nature of Indian Peasantry, Agrarian Policies and change in 

Agrarian Class Structure; Political Mobilization of the Peasant in the pre and post independent 

period; Growth of the Rich Peasant Unions in India and movement. 

Unit-IV 

Working Class Movement in India: The origin, growth and nature of the Indian Working Class, Early 

mobilization and Unionization, Multiplicity of Trade Unions after independence movements of the 

Indian Labour and the State, Globalization and the Indian Working Class Movement, Problems of 

Trade Unions.  

Unit-V 

New Social Movements I : Dalit Movement-Debate on Dalit, Conditions of Dalits in this country, Dalit 

vision of Just Society in India, The anti caste movement, The Dalit Movement after Ambedkar, Dalit  

Assertion through Electoral Politics. 

New Social Movements II: Gender Inequality and Status of Women in India-Women’s Movement in 

Contemporary India and State Response. 

New Social Movements III: Environmental Movements in India, Chipko Movement, the Narmada 

Bachao Andolan.  

                 

Course No – 404 (B) 

Course Title: Local Government and Politics in India. 

 

Unit- I 

Local Government – the concept- theories of local government 

Origin and Evolution of local Government in India 



Unit-II 

Local Government and the Political Process in India since independence 

Panchayati Raj and Municipal Governance in India 

Unit-III 

73RD  and 74th Amendment Acts. 

Rural Governments: Composition, power and functions-Urban Local Governments: composition, 

power and functions 

Unit-IV 

Finance of Local Government in India 

Local Government Bureaucracy in India 

Unit-V 

Leadership at the local level-Women in Local Governments in India 

Autonomy of Local Government in India: Local Self Government- Local Democracy 

 

NB: This syllabus is not final. Preparation work is going on. 

 

 



Page 1 of 7 

 

                                                     Raiganj University 

                                                      Dept. of Sanskrit 

                                                             Syllabus 

                                                      M.A. in Sanskrit  

 

[The Syllabus consists of 16 papers each carrying 100 marks, making 

the aggregate of 1600 marks. Papers 1-12 are General papers and papers 

13-16(4 groups) are special papers. 25% of the total marks in each paper 

are reserved for continuous evaluation. Internal examination in each 

paper will be held with 19 and final written examination in each paper 

will be held with 56 marks]. 

The detailed break up of different semester examinations shall be as 

follows- 

1
st
 Semester 

Paper-I Vedic Language and Literature         75Marks 

Unit-I   Rig-Veda Hymns :                                             25 Marks 

I.Nasadiya(10.129)Indra,(II.12),3.Viswamitra-Nadi-

Samvada(III.33)4.Brihaspati(IV.50),5.Ushasa(V.80)6.Pushana(VI.53),7.Varuna 

(VII.88)8.Viswadeva(VIII.30)9.Purusasukta (10.90), Vaaksukta (10.125) 

Unit-II                                                      10 Marks 

(a)Atharvaveda Hymns -1.Prithivi Sukta (12.1), 2.Kaala (XIX.53) 

(b)Yajurveda-Sivasamkalpopanisad                                     10 Marks 

Unit-III  Brahmana and Upanisads                                                                                  30 Marks  

1. Satapatha Brahmana 1.6.3.1-21 Story of Viswarupa 

2. Kathopanisad  
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Paper- II      Grammar                                                              75 Marks 

Unit-I  Siddhantakaumudi                                                25 Marks 

(a)  Samjna & Paribhasa Prakarana 

(b) Bhu & Edh                        30 Marks 

Unit-II Paniniya Siksha           20 Marks 

Paper-III    Indian Philosophy                                                75Marks   

Unit-I Tarkabhasa                                                              25 Marks 

Unit –II Arthasamgraha                          25 Marks 

Unit-III Samkhyakarika            25 Marks 

Paper-IV    Mahakavya                                                            75Marks 

Unit-I   Kumarasambhava (Canto-V)                                               30 Marks 

Unit-II     Raghuvamsam   (Canto-I)                                                           20 Marks  

Unit –III   Naisadhiyacaritam (Canto-I)                       25 Marks 

IDC-I 75 Marks  

Unit-I    Nitisatakam       15 Marks 

Unit-II   General idea of Sanskrit Grammar       30 Marks 

Unit-III  Basic Concept of Indian Philosophy       30 Marks 

*Internal Examination for IDC-I 25 Marks 

                                                            

2
nd

  Semester 

Paper-V Linguistics & Grammar             75Marks 

Unit-I   Nirukta (1.1)                                       20 Marks 

Unit-II  Mahabhasyam (Paspasahnikam)           15 Marks 

Unit-III Linguistics (Selected Portion)            40 Marks 

Paper-VI    Indian Philosophy                75Marks 
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Unit-I  Vedantasara                                                                                                      25 Marks 

Unit-II  Bauddha (From Sarvadarsanasamgraha)                                                                      25 Marks 

Unit-III   Carvaka darsana (From Sarvadarsansamgraha)                                               25 Marks 

Paper-VII       Poetics            75Marks 

Unit-I   Natyasastra   (1, 2)                                                                                         25 Marks                 

Unit-II   Kavyamimamsa  (Selected portion)                                                                    25 Marks                               

Unit-III   Dasarupaka   ( 1 & 3 prakasa)                                                                             25 Marks 

Paper-VIII       Dramas       75 Marks 

Unit-I Mudrarakshasa                                                                                                          40 Marks 

Unit-II- Pratima  of Bhasa                                                                                                    35 Marks 

IDC-II                75 Marks 

Unit-I Basic concept of Vedic Literature      30 Marks 

Unit-II Court Epics in Sanskrit Literature      30 Marks 

Unit-III Tales & Fables of Sanskrit Literature      15 Marks 

*Internal Examination for IDC-II    25Marks 

                                                                                                                           

                                                                         3
rd

 Semester 

Paper-IX   Khandakavya                            75Marks 

Unit-I Meghaduta (Purvamegha)                                                                                  25 Marks 

Unit-II Meghaduta (Uttarmegha)                                                                                  25 Marks 

Unit-III Nitisatakam                                                                                                       25 Marks 

 

Paper-X   Stotra Kavya                                   75Marks 

Unit-I   Mohamudgara                                                                                                  20 Marks 

Unit-II Saundaryalahari   (Selected portion)                                                               25 Marks 
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Unit-III   Aryasaptasati- (Selected portion)                                                                 30 Marks 

Paper-XI     Poetics & Aesthetics         75Marks 

Unit-I Harsacarita   (5
th
 ucchvasa)                                                      25 Marks 

Unit-II   Kavyaprakasa     (I & II) (8 classes)                                                           25 Marks 

Unit-III Sahityadarpana      (I & II Pariccheda) (8 classes)                                      25 Marks 

 Paper-XII    Smriti                     75Marks 

Unit-I   Arthasastra ( II & III Adhikarana)                                                                         40 Marks 

Unit-II   Manusamhita  (VII)                                                                                              35 Marks 

*Internal Evalution (8 Credits)              100 Marks 

Seminar (4Credits)                     50 Marks 

Viva(02 Credits)                  25 Marks 

Group Discussion (02 Credits)                 25 Marks 

                                           

                                                  4
th

  Semester 

Optional (Kavya Group)) 

Paper-XIII   (Lyric & Poetics)                                                 75 Marks 

Unit-I.   Gitagovinda                                                                                                              25 marks 

Unit-II.  Rasagangadhara   (1 Anana)                                                                                    30 marks 

Unit-III. Vakroktijivitam-  (1 Unmesa )                                                                                20 marks 

Paper-XIV  (Poetics)                                                                                  75Marks 

Unit-I.    Kavyaprakasa  (9  & 10Ullasa)                                                                              25 marks 

Unit-II .  Dhvanyaloka( 1 Udyota)                                                                                        25 marks 

Unit-III.  Sahityadarpana ( 3 & 4 Pariccheda)                                                                      25 marks 

Paper-XV (Dramas)                     75 Marks 
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Unit-I.    Uttararamacaritam                                                                                                     35 marks 

Unit-II.   Mricchakatikam                                                                                               40 Marks 

Paper-XVI   (Court Epics)                               75 Marks 

Unit-I.  Sisupalavadham     (Canto –I)                                                                                      25 marks 

Unit-II.  Raghuvamsam     (Canto-XIII)|                                                                                   25 marks 

Unit-III. Naisadhiyacaritam   (Canto-IX )                                                                                 25 marks 

*Internal Evaluation of Project/Field study /Book review (8 credits)    100 Marks 

       

 

Optional (Indian Philosophy Group) 

Paper-XIII   (Samkhya & Yoga)                                                    75 Marks 

Unit-I.   Samkhyatattvakaumudi                                                                                             40 marks 

Unit-II.   Yogasutra                                                                                                                 35 marks 

Paper-XIV  (History & Text of Indian Philosophy)                       75 Marks 

Unit-I     History of Indian Philosophy                                                                                     30 marks 

Unit-II     Jaina (Sarvadarsanasamgraha)                                                                                20 marks 

Unit-III     Manameyodaya                                                                                                      25 marks 

Paper-XV  (Nyaya & Vaisheshika)                                                 75 Marks 

Unit-I      Bhasapariccheda (Upto Anumana khanda)                                                         40 marks 

Unit-II    Bhasapariccheda (From Sabdakhanda to end of the book)                                   35 marks 

Paper-XVI (Vedanta)                                                          75 Marks 

Unit-I    Vedantaparibhasa                                                                                                      35 marks 

Unit-II   Adhyasabhasyam & Catusutri with Sarirakabhasyam                                             20 marks 

Unit-III  Brahmasutra  1.1.1 (with Sribhasyam)                                                                    20 marks 
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*Internal Evaluation of Project/Field study /Book review (8 credits)    100 Marks 

Optional (Vyakarana Group) 

Paper-XIII (Samasa & Kridanta)          75Marks 

Unit-I.    Mahabhasyam (Sasthahnikam)                                                                              40 marks 

Unit-II.  Siddhantakaumudi (Kridanta)                                                                                35 marks 

Paper-XIV (History of Grammar & Karaka)         75 Marks 

Unit-I .  Vyakaransastretihasa(Panini-Katyayana-Patanjali-Prakriyakara-Brittikara)        40 marks 

Unit-I I.  Laghusabdendusekhara (karaka)                                                                           35  marks 

Paper-XV (Philosophy of Grammar & Linguistics)  75 Marks 

Unit-I .  Vaiyakarana Bhusanasara(Dhatvarthaprakarana only)                                        40 marks 

Unit-I I.  Bhasavijnana(Selected Topics)                                                                          35 marks 

Paper-XVI (Philosophy of Grammar)    75 Marks 

Unit-I .   Vakyapadiya (Brahmakanda 1-50 karika)                                                           40 marks 

Unit-I I.Parama Laghumanjusa (Shakti-lakshana-vyanjana)                                              35 marks 

*Internal Evaluation of Project/Field study /Book review (8 credits)    100 Marks 

Optional (Veda Group) 

Paper – XIII (Vedic hymns & Upanishad)                                  75  Marks      

Unit- I : Agni Sukta (Rig Veda 1.1 , with Sayana bhashya & Viniyoga) ; Indra Sukta (Rig Veda 1.6) ; 

Manduksukta (R.V. 7.103) ; Pururava Urvashi Sukta  (Rig Veda 10.95) ; Rudradhya (Yajur Veda, 16 

chapt. 1-14) ; Briștisukta (AV  4.15) ;                               40 Marks                   

Unit – II: Taittiriya Upanishad  (selected)         35 Marks 

Paper- XIV  (Vedanga & Mimamsa)                                 75 Marks  

Unit- I : Nirukta-VII       25 Marks 

Unit-II: Rig Veda Prati Shakhya-1,2&3      30 Marks 
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Unit-III: Rig Veda Bhashyaupakramanika      20 Marks 

Paper- XV (Vedanga)                  75 Marks 

Unit-  I: Pingala Chhandasutra – 2
nd

 & 3
rd

 chapt.                25Marks 

Unit- II: Vedic Grammar                     25 Marks 

Unit- III: Vedic Accent                                25 Marks 

Paper – XVI Vedic Brahmaṇa &   Rituals)                       75 Marks 

Unit – I: Ashwalayana Shrautasutra , Chapter – I (1-5)                   30 Marks 

Unit- II: Aitareya Brahmana (Shunasepaupakhyana)  33/3                               25 Marks 

Unit – III: Shatapatha Brahmana – Panchamahayajna                                20 Marks 

*Internal Evaluation of Project/Field study /Book review (8 credits)    100 Marks 
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N.B. Approved by the West Bengal State Council for Higher Education, Govt. of West Bengal 

PREAMBLE 

Sericulture being a farm-based enterprise is highly suited for both large and small land 

holdings, with low capital investment. The very nature of this industry with its rural based 

on-farm (cultivation and propagation of mulberry, silkworm seed production, rearing of 

silkworm etc) and off-farm (post cocoon events such as reeling and weaving of silk 

etc)activities and enormous employment generation potential has attracted the attention of 

many planners and policy makers to recognize the industry as one of the most appropriate 

avenues for socio-economic development of a largely agrarian economy like ours. 

 

India is the second largest producer of silk next only to China; however, its contribution to 

the world raw silk production is only 15% which is far below than that of Chinese 

contribution of 80%. Indian silk is mostly multivoltine oriented. Though, good progress has 

been achieved in cross breed (multivoltine × bivoltine) silk production, the quality still 

remains incomparable to that of Chinese breeds which are bivoltine.  

 

In spite of abundant natural resources, socio-economic benefit of the sector like generation of 

employment for the large sections of tribals and marginalized rural men and women, growing 

export market as well as large domestic demand, a variety of problems have kept Indian 

sericulture away from achieving its true potential. Indian silk industry is suffering from 

mediocre quality of silkworm breeds, low technology adoption, sub-optimal processing 

technology and scarcity of skilled manpower. Lack of adequate R&D efforts and poor 

integration of sericultural science into the main stream of national educational system are 

some of the critical factors which need immediate attention to revive the industry.  

 

Keeping these in view, the curriculum has been revised adopting a three pronged holistic 

approach. Firstly, the course structure has been designed considering need and demand of the 

industry fine-tuning various technological aspects of sericulture. Secondly, different aspects 

of basic and modern biological sciences have been incorporated in the core and discipline 

specific elective courses to increase competitiveness and employability of the students. 
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Finally, the skill enhancement courses have been crafted in such a fashion which can promote 

rural serientrepreneurs in the country. 

SYLLABUS FOR M.Sc. SERICULTURE  

 

 

M.Sc. Sericulture: 1
st
 Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

PGSERC101 
Mulberry Biology 

& Physiology 
Core 4:0:4 8 10 40 50 100 

PGSERC102 

Silkworm Biology 

&Rearing 

Technology 

Core 4:0:4 8 10 40 50 100 

PGSERC103 Microbiology Core 4:0:4 8 10 40 50 100 

IDC-1  GE 8:0:0 8 25 75 - 100 

Total  in Semester - I   32 55 195 150 400 

 

 

 

M.Sc. Sericulture: 2
nd

 Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

PGSERC104 
Cell Biology & 

Genetics 
Core 4:0:4 8 10 40 50 100 

PGSERC105 

Mulberry 

Cytogenetics & 

Breeding 

Core 4:0:4 8 10 40 50 100 

PGSERC106 

Silkworm 

Physiology & 

Biochemistry 

Core 4:0:4 8 10 40 50 100 

IDC-II  GE 8:0:0 8 25 75 - 100 

Total  in Semester - II   32 55 195 150 400 
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M.Sc. Sericulture: 3
rd

 Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory  Practical Total 

IA ESE ESE 

PGSERC107 
Molecular Biology & 

Immunology 
Core 4:0:4 8 10 40 50 100 

PGSERC108 
Mulberry & Silkworm 

Crop Protection 
Core 4:0:4 8 10 40 50 100 

PGSERC109 
Ecology, Conservation 

& Biodiversity 
Core 4:0:4 8 10 40 50 100 

AECC101 Viva-voce SEC-2 0:0:2 2 - - 25 25 

AECC 102 Seminar SEC-2 0:0:4 4 - - 50 50 

AECC 103 Group Discussion SEC-2 0:0:2 2 - - 25 25 

Total  in Semester - III   32 30 120 250 400 

 

 

 

M.Sc. Sericulture: 4
th

 Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

PGSERC110 

Silkworm Genetics, 

Breeding & Seed 

Production 

Core 4:0:4 8 10 40 50 100 

PGSERC111 
Advanced Concept in 

Seribiotechnology 
Core 4:0:4 8 10 40 50 100 

PGSERC112 
Sericulture Extension 

&Rural Economics 
Core 4:0:4 8 10 40 50 100 

SEC101 
Project Work/Field 

Studies/Book Review  
SEC 0:0:8 8 - - 100 100 

Total  in Semester - IV   32 30 120 250 400 

 

 

 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 6 of 54 

 

 

 

COURSES IN M.Sc. SERICULTUREAT A GLANCE 

Core Courses (C) 

C-1 Mulberry Biology and Physiology 

C-2 Silkworm Biology and Rearing Technology 

C-3 Microbiology 

C-4 Cell Biology and Genetics 

C-5 Mulberry Cytogenetics and Breeding 

C-6 Silkworm Physiology and Biochemistry 

C-7 Molecular Biology and Immunology 

C-8 Mulberry and Silkworm Crop Protection 

C-9 Ecology, Conservation and Biodiversity 

C-10 Silkworm Genetics, Breeding and Seed Production 

C-11 Advanced Concept in Seribiotechnology 

C-12 Sericulture Extension and Rural Economics 

 

 

 

Ability Enhancement Compulsory Courses (AECC) 

AECC-1 Viva-voce 

AECC-2 Seminar 

AECC-3 Group Discussion 

 

 

 

Skill Enhancement Courses (SEC) 

SEC-1 Project Work/Field Studies/Book Review 

 

 

 

General Elective Courses [GE] offered by Dept. of Sericulture for other Departments  

IDC-1 Mulberry Biology and Physiology 

IDC-2 Silkworm Biology and Rearing Technology 

IDC-3 Advanced Concept in Seribiotechnology 

IDC-4 Sericulture Extension and Rural Economics 

 

 

 

 

 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 7 of 54 

 

 

 

M.Sc. SERICULTURE 

SEMESTER-I 

CORE COURSE I 

TITLE: MULBERRY BIOLOGY AND PHYSIOLOGY 

Course Code: PGSERC101 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives:  

After completion of the course the learners will be able to understand:  

1. Biological, morphological and taxonomical features of mulberry. 

2. Propagation and agronomical practices in mulberry.  

3. Various aspects of plant physiology.  

 

Course Contents: 

Unit-I: Mulberry-Taxonomy, morphology, floral biology& anatomy 
 

1. Salient features, economic importance and affinity of the family Moraceae. 

Phytogeography and systematics of the genus Morus L. and its species. Botanical 

nomenclature; taxonomy and their characteristics; botanical description of mulberry. 

Centers of origin of crop plants. 

2. Reproductive biology of mulberry: Sexual polymorphism, development of anther, 

pollen and male gametophyte, development of ovary, megaspore and female 

gametophyte, pollination, fertilization, embryo and seed development; polyembryony, 

parthenocarpy and apomixis. 

3. Anatomy of mulberry leaf, stem and root; secondary growth: structure and 

organization of shoot and root meristems. 

 

Unit-II: Propagation and agro-climatic factors 
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1. Propagation of mulberry: Sexual and asexual methods – significance. Raising of 

nursery for production of seedlings and saplings. 

2. Grafting and layering in mulberry - types and techniques. 

3. Weather elements; influence of climatic factors on growth and productivity of 

mulberry, agro-climatic zones, agricultural applications of remote sensing. 

4. Popular mulberry cultivars of tropical and temperate regions, rainfed and irrigated 

conditions. Assessment of mulberry leaf yield and quality. 

 

Unit-III: Farming systems and nutrient management 

 

1. Basic principles of crop production; classification of crops; methods of crop 

production; farming systems; planting seasons. 

2. Soils for mulberry cultivation: Soil profile and classification; physical, chemical and 

biological properties. 

3. Concept of soil fertility and productivity: Soil organic matter and humus. Soil 

sampling and testing; problematic soils and their reclamation. 

4. Irrigation management: Sources, methods and schedules; quality of irrigation water; 

conservation of soil moisture in dry land farming. 

5. Plant nutrient management: Essential plant nutrients, organic manures, inorganic 

fertilizers and biofertilizers – importance, classification and application; integrated 

nutrient management. 

 

Unit-IV: Mulberry agronomy and farm management 

 

1. Establishment and maintenance of mulberry gardens; package of practices for 

mulberry gardens under rainfed and irrigated conditions, gardens for rearing of 

young-age silkworms and silkworm seed crop. 

2. Pruning of mulberry: Objectives and methods. Harvesting, transportation and 

preservation of mulberry. 

3. Weed management in mulberry: Principles, methods and integrated management. 

4. Farm management: Scope and concept, basic farm management decisions, cost 

computation procedures and maintenance of farm records. 

5. By-products of mulberry and their utilization. 

 

Unit-V: Respiration and Transpiration 

1. Whole plant respiration, Glycolysis in plants and its regulation. 

2. Regulation of Pentose Phosphate Pathway and TCA Cycle.  

3. Regulation of electron transport chain and role of alternate oxidase. 

4. Significance of transpiration, types; mechanism of stomatal opening and closing. 

5. Anti transpirants; guttation, factors affecting rate of transpiration. 
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Unit VI: Photosynthesis 

1. History, significance and outline of the process. 

2. Biosynthesis of chlorophyll, Photosynthetic pigments and their characteristics.  

3. Mechanism of electron transport: Calvin cycle; Kranz anatomy: C4 cycle; CAM 

pathway; RUBISCO and PEP Case. 

4. Factors affecting photosynthesis. 

 

Unit VII: Role of Mineral nutrition in Mulberry and Biological nitrogen fixation 

1. Introduction to mineral nutrition and its physiological role in mulberry. 

2. Macro and micronutrients, Mechanism of nutritional uptake in mulberry 

3. Deficiency symptoms in mulberry, mineral toxicity. 

4. Types, mechanism & genetics of biological nitrogen fixation in mulberry- role of nif, 

huf genes & leghemoglobin. 

 

Unit VIII: Plant and water relationship and Stress physiology  

1. Concept of water potential.  

2. Absorption of water – active and passive absorption; absorption of minerals.  

3. Translocation of solutes; Munch hypothesis, source and sink relationship. 

4. Biotic and abiotic stresses in crops and its effects in mulberry. 

5. Mechanism of resistance to drought, salinity, mineral toxicity.  

 

Unit IX: Plant growth, development and physiology of flowering 

1. Growth and Morphogenesis-Meristems in plant development. A brief idea about 

development of plant organs: root, stem, leaf and flower.  

2. Photomorphogenesis- History and discovery of phytochromes and cryptochromes and 

their photochemical and biochemical properties. A brief idea about phytochrome 

biosynthesis, cellular localization, roles, mechanism of action of photomorphogenetic 

receptors. 

3. Plant movements- Phototropism, geotropism and nastic movements. 
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4. Plant hormones- Biosynthesis, storage, breakdown and transport; physiological effects 

and mechanisms of action and PGRs in mulberry. 

5. Physiology of flowering- Photoperiodism and vernalization; Senescence; dormancy 

and seed germination. 

 

Suggested Readings 

1. Bongale, U.D (1995) Fertilizers in mulberry cultivation. Pushpa Sree Publications, Thalaghattapura, 

Bangalore. 

2. Boraiah, G. (1986) Mulberry Cultivation. Lectures on Sericulture. 

3. Darwin, F., Acton, E.H., (2011) - Practical Physiology of Plants, Cambridge University Press. 

4. Dilip Kumr Das (2015). Introductory Soil Science. Kalyani Publisher; 4 edition 

5. Experimental plant physiology – J. Arditti and Dunn, Publ. Academic Press (1970). 

6. FAO Manuals- I Mulberry cultivation. FAO Rome. 

7. Foth, H.D. (1984) Fundamentals of Soil Science. 7th Edn., John Wiley & Sons, New York. 

8. Guptta, R.K & Mittal, R.K (1983) Bibliography of Indian Weeds. Associated Pub. Co. New Dehli. 

9. Hopkins, WC (1995): Introduction to Plant Physiology. 

10. Hortmann and Kesler (1993) Plant Propagation, principles and practices. Prentice Hall, Hemel 

Nemstead. 

11. Kichisaburo M. (1997) Moriculture – Science of Mulberry Cultivation. Oxford & IBH 

12. Kolay, A.K. (1996) Basic Concepts of Soil Science. New Age International Pvt. Ltd., New Delhi. 

13. Krishnamurthy, N. (1981) Plant growth substances including application in Agriculture. Tata McGraw 

Hill Pub. Co. Ltd. New Delhi. 

14. Marschner, H. W. (1986): Mineral nutrition of Higher Plants. 

15. Mukharjee, S.P. and Ghosh A.N. (1996): Plant Physiology. 

16. Noggle, G.R. and Fritz, G. J. (1976): Introductory Plant Physiology. 

17. Pandey, S.N and Sinha, B.K. (1995) Plant Physiology. Vikas Pub. House Pvt. Ltd., NewDelhi. 

18. Pessarkli, M. (2004): Handbook of Plant and Crop Physiology, Marcel Dekkar Inc. NY. 

19. Rajanna, L., Das, P.K., Ravindran, S., Bhogesha, K., Mishra, R.K., Singhvi, N.R., Katiyar, R.S. and 

Jayaram, H. (2005) Mulberry Cultivation and Physiology. Central Silk Board, Bangalore. 

20. Rangaswami, G.; Narasimhanna, M.N.; Kasiviswanathan, K., Sastry, C.R. and Jolly, M.S. (1976) 

Sericulture Manual-1- Mulberry cultivation. Agriculture Services Bulletin, FAO, Rome. 

21. Ranjan Kumar Basak (2014). Soil testing and Recommendation (A Text book). Kalyani Publishers; 

2edition. 

22. Rathinasamy A (2014). Fundamentals Of Soil Science. Scientific Publisher; First edition 

23. Shankar, M.A (1998) Handbook on mulberry Nutrition, Multiplex, Bangalore. 

24. Steward, FC (1976): Growth and Organization in plant. 

25. Subba Rao, N.S (1998) Biofertilisers in Agriculture. Oxford & IBH Pub. Co, Pvt. Ltd, New Delhi. 

26. Taiz, L. and Ziegler, F. (1998): The Plant Physiology. 

27. Taiz, L., Zeiger, E., Møller, I.M., Murphy, A. (2014) Plant Physiology and Development, Sinauer 

Associates, Incorporated, 6th edition.  

28. Text books of Soil Sciences, T. D. Biswas and S. K. Mukherjee (1990). Tata-McGraw HillPub. Co. Ltd., 

New Delhi. 

29. V.N. Sahai (2011). Fundamentals of Soil. Kalyani Publishers; Kalyani Publishers, 3 edition. 
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TITLE: MULBERRY BIOLOGY AND PHYSIOLOGY 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours      

 

Course Contents: 

Practical 

1. Morphology of mulberry. 

2. Anatomy of leaf, stem and root of mulberry. 

3. Raising of saplings - cutting preparation, planting and maintenance of nursery. 

4. Grafting (bud, stem and root) and layering in mulberry. 

5. Planting methods – row and pit systems and tree planting. 

6. Characteristic features of important weeds of mulberry garden. 

7. Estimation of moisture retention capacity of different mulberry varieties. 

8. Application of organic manures and chemical fertilizers for mulberry. 

9. Estimation of leaf yield, leaf-shoot ratio and leaf area in mulberry. 

10. Study of effect of light on chlorophyll biosynthesis. 

11. Study of Oxalic acid accumulation in life tissue. 

12. Estimation of Ascorbic acid. 

13. Estimation of Polyphenols. 

14. Estimation of Cellulose. 
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M.Sc. SERICULTURE 

SEMESTER-I 

CORE COURSE II 

TITLE: SILKWORM BIOLOGY & REARING TECHNOLOGY 

Course Code: PGSERC102 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives:  

After completion of the course the learners will be able to understand:  

1. Morphology of silkworm and its anatomical features.  

2. Scientific way of silkworm rearing.  

3. Rearing technology of young and late age silkworm for raising assured cocoon crops.  

 

Course Contents: 

Unit-I: Classification of insects and metamorphosis 

1. General characteristic features of insects. 

2. Classification of sericigenous insects. 

3. Characteristic features of order Lepidoptera and families- Bombycidae and 

Saturniidae. 

4. Importance of metamorphosis in insects, types and hormonal influence. 

5. Geographical distribution of silkworm-moultinism, voltinism, cocoon colour and 

shape. 

Unit-II: Insect and silkworm egg 
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1. A general overview on morphology and structureof insect/silkworm egg. 

2. Embryonic development in Bombyx mori. 

3. Spermatogenesis and oogenesis in Bombyx mori. 

4. Oviparity, ovoviviparity and viviparity, polyembryony and pedogenesis. 

 

 

Unit-III: Morphology of silkworm and its classification 

1. Morphology of various stages (egg, larva, pupa and moth) of mulberry silkworms. 

2. Morphology of various stages (egg, larva, pupa and moth) of non-mulberry 

silkworms. 

3. Morphological structure of silk gland of mulberry and non-mulberry silkworm. 

4. Histological structure and development of silk gland in silkworm. 

 

Unit-IV: Anatomical features of silkworm, Bombyx mori 

1 Digestive 2 Nervous 

3 Circulatory 4 Respiratory systems 

5 Excretory 6 Silk gland 

7 Reproductive system and sex separation in larva and adult 

 

Unit-V: Silk Synthesis 

1. Biosynthesis of Silk. 

2. Types of silk protein and constituents of silk. 

3. Effect of exogenous and endogenous factors on silk synthesis. 

4. Role of environmental conditions on silk gland development 

Unit-VI: Planning for silkworm rearing 

1. Estimation of leaf quality and yield- appropriate time for estimation of leaf yield, 

method and calculation of brushing capacity based on yield, selection of silkworm 

races / breeds and hybrids. 

2. Rearing houses, types, location, orientation; Model rearing house: advantages and 

disadvantages; Rearing houses for chawki and late age silkworms; Rearing 

appliances- design and cost- requirements of rearing appliances for 100 dfls 

3. Disinfection- types, mode of application and importance; preparation of spray 

solution, quantum of spray solution required, disinfection method, mode of action of 

disinfectants and hygiene practices in silkworm rearing. 

Unit-VII: Incubation of silkworm eggs and brushing techniques 
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1. Incubation- definition- environmental requirement for incubation and their influence 

on egg development- methods of incubation- conventional method, low cost 

incubation devices- earthen pot, double brick wall chamber- black boxing. 

2. Brushing- definition- different brushing methods, loose eggs and sheet eggs- tapping 

and net method- advantages and disadvantages of different types of brushing- cellular 

and mass brushing. 

3. Qualitative and quantitative requirements of mulberry leaf for young and late-age 

silkworms; Harvesting, transportation and preservation of mulberry leaves. 

4. Artificial diet for silkworm rearing- composition, merits and demerits. 

 

Unit-VIII: Young and late age silkworm rearing technology 

1. Environmental requirements for silkworm egg incubation, young and late-age 

silkworm rearing; Qualitative and quantitative requirements of mulberry for young 

and late-age silkworms. 

2. Chawki silkworm rearing: Rearing methods and operations; chawki rearing centres – 

importance and functions. 

3. Late age silkworm rearing: Rearing methods and operations. 

4. Moulting: Characteristic features - before, at and after moult; care during moulting. 

 

Unit-IX: Cocoon harvesting methods and practices 

1. Mounting - types of mountages, methods of mounting matured silkworms, 

environmental requirements during spinning and density of mounting. 

2. Cocoon harvesting, sorting, packing, transportation and marketing, preparation of 

crop harvest report. 

Unit-X: Byproducts of sericulture 

1. By-products of silkworm rearing and their utilization. 

2. By-products of grainage operations and their utilization. 

3. By-products of silk and its bio-medical importance. 

 

Suggested Readings 

1. Charsley, S.R. (1982). Culture and Sericulture. Academic Press Inc., New York, U.S.A 

2. Dokuhon, Z.S. (1998). Illustrated Textbook on Sericulture. Oxford & IBH publishing Co., Pvt. Ltd. 

Calcutta. 

3. Ganga, G., and J. Sulochana Chetty. (1991) An introduction to sericulture. Oxford & IBH Publishing 

Company. 

4. Hasao Aruga (1994). Principles of Sericulture (Translated from Japanese ) Oxford & IBH publishing 

Co., Pvt. Ltd. New Delhi. 

5. Krishnaswami, S.; Narasimhanna, M.N.; Suryanarayan, S.K and Kumararaj, S. (1973) Sericulture 

Manual-2 - Silkworm Rearing. Agriculture Service Bulletin, FAO, Rome. 

6. Madan Mohan Rao, M. (1999) Comprehensive Sericulture Manual. PS Publications,Hyderabad. 
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7. Omura, S. (1973) Silkworm Rearing Techniques in Tropics. Overseas Technical Cooperation Agency, 

Tokyo, Japan. 

8. Rajan, R.K. and Himantharaj, H.T. (2005) Silkworm Rearing Technology. Central SilkBoard, 

Bangalore. 

9. Tazima, Y. (1972) Handbook of Silkworm Rearing. Fuji Pub.Co. Ltd., Tokyo, Japan. 

10. Techniques of Silkworm rearing in the tropics. Economic and Social commission of Asia and the 

Pacific. United Nations, New York. 1993. 

 

 

 

TITLE: SILKWORM BIOLOGY & REARING TECHNOLOGY 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        

       

 

Course Contents: 

1. Life cycle of Bombyx mori- Morphology of egg, larva, pupa and adult (moth) 

 

2. Dissection and display of silkworm’s- 

• Digestive system 

• Silk glands 

• Reproductive system of male and female moths. 

• Mounting of larval mouth parts and spiracle. 

• Nervous system 

 

3. Embryological studies of silkworm eggs. 

 

4. Sex separation in larva and pupa of the silkworm. 

 

5. Preparation of model silkworm rearing houses, identification of rearing appliances and 

their usage. 

 

6. Disinfection: Methods of disinfection, disinfection of rearing houses and appliances. 

 

7. Incubation of silkworm eggs- Methods; black boxing; maintenance of temperature and 

humidity. 

 

8. Brushing of silkworm eggs- Methods; use of paraffin paper and bluepolythene sheet. 

 

9. Young and late age silkworm rearing methods and operations. 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 16 of 54 

 

 

10. Moulting – identification of moulting larvae and care. 

 

11. Mounting – Mountages, identification and mounting of spinning larvae. 

 

12. Preparation of brushing report (calculation of hatching % and fecundity) 

 

13. Preparation of rearing report (Maintenance of records of silkworm rearing) 

 

M.Sc. SERICULTURE 

SEMESTER-I 

CORE COURSE III 

TITLE: MICROBIOLOGY 

Course Code: PGSERC103 

(Credits: Theory-4; Practicals-4) 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives:  

After completion of the course the learners will be able to understand:  

1. Comparative characteristics of microbial organisms, general bacteriology and 

microbial techniques.  

2. Physical and chemical microbial control and collection and handling of 

laboratoryspecimens 

Course Contents: 

Unit-I: History and methods of microbiology 

1. Theory of spontaneous generation, experiments of Pasteur and Tyndall, Koch’s 

Postulates. 

2. Isolation of bacteria form natural sample column, methods for isolating pure cultures, 

types of culture, enrichment culture techniques, maintenance and preservation of pure 

cultures. 

3. Control of Microbial growth methods (various sterilization techniques). 

Unit-II: The Microbial cell 
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1. General organization of cell, Prokaryotes Eukaryotes and Archaea, Cell wall 

organization on Prokaryotes, Eukaryotes and Archaea, Cell surface appendages pilli, 

locomotion by flagella chemotactic Movement. 

2. Peptidoglycan synthesis inhibitors in different steps. 

Unit-III: Growth and nutrition 

1. Growth kinetics, batch vs continuous cultures. 

2. Nutritional classification of microorganisms. 

3. Nutritional uptake by microorganisms (C.N.P). 

Unit-IV: Microbial Metabolism:  

1. Outlines of biosynthesis of peptidoglycan, major amino acids and proteins. 

2. Regulatory mechanisms in bacteria induction, repression, feedback inhibition, 

catabolite repression and attenuation, nitrification, denitrification and nitrogen 

fixation. 

3. Concept of Chemo-autotrophs, Hydrogen bacteria, Phototrophic 

bacteria/Cyanobacteria. 

Unit-V: Bacterial Genetics 

1. Organisation and replication of genetic material in bacteria. 

2. Concept of chromosome and plasmid. 

3. Gene transfer mechanisms (conjugation, transformation, transduction, recombination 

in bacteria). 

Unit-VI: Medical Microbiology 

1. Pathogenic properties of bacteria, toxins and extracellular enzymes. 

2. Brief account of major human disease and their bacterial pathogens. 

3. Principles of chemotherapy, general account of chemotherapeutic agents, sulfa drugs 

and antibiotics. 

Unit-VII: Microbes in Extreme Environment 

1. The basis of extremophiles and their applications. 

2. Life of a thermophile (Thermus, Pyrococcus). 

Unit-VIII: Mycology 

1. Introduction to Mycology, Major Groups of Fungi, Fungal life cycles. 

2. Fungal physiology, nutrition, and growth. 

3. Fungal cytology, Cell cycle in Yeast, Molecular mechanism of asexual and sexual 

reproduction. 

Unit-IX: Viruses and acellular microbes 
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1. Distinctive properties of virus, morphology and ultrastructure, capsid and their 

arrangements, types of envelopes and their composition, viral genome, their types and 

structure, virus related agents (viriods and prions).  

2. Viral replication: lytic and lysogenic. 

Suggested reading: 

1. Microbiology, J.G. Cappuccino, N. Sherman, Pearson Education Publications 

2. Essential Microbiology, Stuart Hogg, John Wiley and Sons Limited 

3. Roberts, N.N. Pearsall, M. T. Nester McGraw Hill Higher Education 

4. Microbiology, L.M. Prescott, J. P. Harley, D.A., Klein, McGraw Hill  International Edition 

5. General Microbiology. H.G. Schlegel, Cambridge University Press 

TITLE: MICROBIOLOGY 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours      

          

Course Contents: 

1. Preparation of media and cultivation of bacteria, and fungi  

2. Qualitative and quantitative enumeration of microorganisms [algae, bacteria (aerobes 

and anaerobes) and fungi] from soil, water and air.  

3. Characterization of bacteria: (i) morphological: shape, Gram stain, endo‐spore stain, 

capsule stain, flagella stain; (ii) cultural: growth in different carbon source (media); 

(iii) biochemical test: catalase, peroxidase, IMViC, nitrate reduction, fermentation of 

sugar. 

4. Study of bacterial growth, kinetics, effect of inhibitors and stimulators on growth.  

5. Assay of antibiotic, MIC & MBC. 

 

 

 

 

 

 

 

 

 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 19 of 54 

 

 

 

 

 

 

 

M.Sc. SERICULTURE 

SEMESTER-II 

CORE COURSE IV 

TITLE: CELL BIOLOGY & GENETICS 

Course Code: PGSERC104 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Structure and functions of cells and intracellular organelles, cell communications etc. 

2. Principles of genetics, structure of genes, genetic recombination etc. 

 

Course Contents: 

Unit I: Cell membrane 

1. Structure (model cell membrane structure, lipid bilayer, proteins and principles of 

membrane assembly) and biosynthesis of cellular membranes (incl. specialized areas 

of plasma membrane and cell junctions); 

2. Roles of adhesion and other cell surface molecules like integrins and other receptors 

(some important GPCRs) and signaling (clinical correlation); 
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3. Membrane transport: Protein diffusion osmosis, ion channels, active transport, ion 

pumps, mechanisms of sorting and regulation of intrac ellular transport, electrical 

properties of membranes. 

 

Unit II: Structural organization and function of intracellular organelles 

1. Golgi complex, Nucleus and nuclear envelope, Mitochondria, Chloroplast, 

Lysosomes, Ribosomes, Structure and diversity of cytoskeletons, Intracellular 

transport via microtubules 

 

Unit III: Cell to cell communication 

1. Extracellular matrix, and cell and matrix interactions during development 

2. Cell growth and oncogenic transformation. 

3. Receptor classes- (i) Nuclear receptors, (ii) Membrane receptors (Enzyme 

linkedreceptors, Ion channel receptors), (iii) Miscellaneous receptors (Toll like 

receptors- TLR). 

4. Signal transduction 

 

Unit IV: Cell cycle& Cell death  

1. Cell division: mitotic and meiotic 

2. Cell cycle regulation  

3. Molecular basis of cellular check points 

4. Necrosis and apoptosis. 

5. Death signals, factors that oppose apoptosis.  

Unit V: Classical genetics (Mendelism) and Allelism 

1. Life and work of Mendel 

2. Mendel’s laws- Law of segregation and Law of independent assortment. 

3. Multiple alleles 

4. Isoalleles and pseudoalleles 

5. Blood groups and Rh factor in man 

 

Unit VI: Organization of genes and chromosomes 

1. Organization of chromatin - Nucleosome, molecular anatomy of eukaryotic       

chromosomes 

2. Structure and organization of telomere, centromere and kinetochore, polytene 

chromosome 

3. Unique and repetitive DNA, Euchromatin and Heterochromatin, Constitutive and 

facultative heterochromatin 

4. Sex-determination and dosage compensation in Drosophila and Human 

5. Transposable elements in Prokaryote and eukaryotes 

Unit VII: Fine structure of gene 

1. Classical concept - Benzer's work on rII-locus in T4 phage 

Split genes and mobile genes.Chemical and physical properties of DNA and RNA. 

2. Helical structure of DNA and RNA, types of RNA. 
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Unit-VIII: DNA Replication, Transcription and Translation 

1. Semi - conservative synthesis of DNA. 

2. Enzymes in DNA replication.  

3. Concept of genetic code 

4. Biosynthesis of RNA from DNA, RNA polymerase, initiation, elongation and 

termination of transcription 

5. RNA processing in prokaryotes and eukaryotes.  

6. Factors and enzymes involved in protein synthesis; initiation, elongation and 

termination of translation in prokaryotes and eukaryotes.  

7. Deciphering of genetic code, Wobble hypothesis, aminoacylation of t-RNA and 

inhibitors of protein synthesis.  

Unit-IX: Gene regulation 

1. Lac operon, repressor protein, promoters, structural genes, fine structure of gene. 

2. Repetitive sequence, satellite DNA, jumping genes and transposons.  

3. Retrovirus and cellular oncogenes.  

Unit X: Recombination and repair 

1. Recombination : Homologous and non-homologous recombination, site-   specific and 

transposition recombination 

2. DNA repair mechanism : types in prokaryotes and eukaryotes 

 

Unit XI:  Population Genetics 

1. Definition of populations, Gene frequency in a population 

2. Genetic equilibrium, Hardy- Weinberg principle 

3. Barriers to gene flow and mechanism of speciation 

4. Using highly polymorphic DNA sequences in DNA typing  

 

Suggested Reading 

 
1. Russel PJ (2013) iGenetics- A Molecular Approach; Pearson Publishers 

2. Krebs, Goldstein and Kilpatrick (2014) Lewin’s Genes XI; Jones and Bartlett Learning Publishers. 

3. Lodish, Berk, Kaiser, Krieger, Bretscher, ploegh, Amon et al, Molecular Cell Biology 7th edition; 

WHFreeman Publishers. 

4. Gerald Karp. Cell Biology, 6
th

 edition. 

5. Pua E-C and Davey M-J (2014) Plant Developmental Biology-Biotechnological Perspectives Vol-2; 

Springer Publishers 

6. Hendrick PW (2011) Genetics of Populations; Jones and Bartlett Learning Publishers 

7. Fedoroff (2013) Plant transposons and Genome Dynamics in Evolution; Wiley-Blackwell Publishers 

8. Brooker, Genetic Analysis and Principles 3rd edition; Mc Graw Hill Publishers 

9. Rapley and Harbron (2012) Molecular Analysis and genome discovery 2nd Edition; Wiley-Blackwell 

Publishers 

10. Weaver R, Molecular Biology, 3rd edition; Mc Graw Hill Publisher. 

11. Bruce Alberts, Alexander Johnson, Julian Lewis, David Morgan, Martin Raff, Keith Roberts, Peter Walter, 

Molecular Biology of the Cell. 
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TITLE: CELL BIOLOGY & GENETICS 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        

       

 

Course Contents: 

1. Karyotyping of human chromosome from given diagram. 

2. Study of mitosis in onion/mulberry root/leaf tip. 

3. Study of meiosis in the testes of grasshopper/silkworm. 

4. Study of salivary gland chromosome in grasshopper/silkworm. 

5. Study of Bar body. 
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M.Sc. SERICULTURE 

SEMESTER-II 

CORE COURSE V 

TITLE: MULBERRY CYTOGENETICS & BREEDING 

Course Code: PGSERC105 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Basic concept of cytology and cytogenetics in mulberry. 

2. Classical and modern methods of breeding techniques for crop improvement.  

 

Course Contents: 

Unit I: Cytology 

1. Chromatin organization, Chromosome structure and packaging of DNA. 

2. Molecular organization of centromere and telomere, Nucleolus and ribosomal RNA. 

3. Euchromatin and heterochromatin, Karyotype analysis, Banding patterns, 

Karyotypeevolution. 

Unit II: Cytogenetics 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 24 of 54 

 

1. Introduction to cytogenetics, mitotic and meiotic cell division. 

2. Meiosis: modes of meiosis, chromosome disjunction. Genetic control of meiosis, 

mechanism and theories of crossing over, Recombination models, Synaptonymal 

complex. 

3. Structural variations in chromosomes, their cytological consequences, Gene 

mappingand other uses, Structural hybrids, B-chromosome its origin and 

consequences. 

4. Numerical variation in chromosomes, sources and consequences, euploidy 

andaneuploidy, classification, natural and induced polyploids. 

5. Cytogenetic techniques for gene location and gene transfer, Construction and use of 

molecular marker based chromosome maps. Comparative mapping and genome 

analysis. 

 

Unit III: Genetics of Prokaryotes and Eukaryotes 

1. Mapping of prokaryotic and eukaryotic genome. 

2.  Mobile genetic elements and their significance, Gene families, 

3.  Genetics of chloroplasts and mitochondria,Cytoplasmic male sterility. 

Unit IV: Quantitative and Biometrical Genetics 

1. Objectives of Plant Breeding. 

2. Domestication, Selection under domestication; Introduction, Quarantine 

andacclimatization of plants. 

3. Mechanism of pollination control: self-incompatibility and male sterility. 

4. Inheritance of qualitative and quantitative characters. 

5. Biometrical techniques in plant breeding: Introduction, Assessment of variability, 

Components of variance, Genetic diversity 

6. Estimation of gene effects and combing ability.  

7. Effects of linkage and epistasis on estimation of genetic parameters. Maternal effects.  

8. Genotype environment interactions and stability of performance.  

9. Mating system and mating design- diallel, line × tester, NC-1, NC-II and NC-III 

designs, approaches to estimate and exploit component of self and cross pollinated 

crops.  

Unit V: Classical and modern methods of crop breeding and improvement 

1. Genetic variability in crop plants, Heterosis, Methods of breeding in self and cross 

pollinated crops, Molecular plant breeding, Molecular marker systems, Importance of 

molecular marker assisted breeding, Applications of computer in plant breeding 

 

Unit VI: Plant Breeding for Stress Resistance and Nutitional Quality 

1. Genetic basis and breeding for resistance to diseases and insect-pests.  

2. Breeding for vertical and horizontal resistance to diseases.  

3. Genetic and physiological basis of abiotic stress tolerance.  

4. Breeding for resistance to heat, frost, flood, drought and soil stresses.  
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5. Important quality parameters in various crops, their genetic basis and breeding for 

these traits. 

6. Role of molecular markers in stress resistance breeding: MAS, MARS and MABB. 

Suggested Readings 

1. J. R., Sharma (1994) Principles and practice of plant breeding, Tata McGrow Hill Publ. Co. Ltd., New Delhi. 

2. B.D. Singh (2015).  Plant Breeding principles & Methods. 

3. N. Nadarajan & Lt. M. Gunasekaran (2012). Quantitative Genetics and Biometrical Techniques in Plant Breeding. 

4. Phundan Singh (2015) Essentials of Plant Breeding. Kalyani Publishers; 5th edition  

5. R. K.Singh and B. D. Singh (1997) Biometrical Methods in Quantitative genetic Analysis. Kalyani Publishers, New 

Delhi. 

6. Robert W. Allard (2010). Principles of Plant Breeding. 

7. S. Roy Chowdhuri, B.B. Bindroo S.P. Chakraborti (2013). A Textbook on Mulberry Breeding & Genetics. Kalyani 

publishers 

8. Swanson, C. P. (1968) Cytology and Cytogenetics. Macmillan Co., Bombay. 

9. Sybenga, J. (1992) Cytogenetics in Plant Breeding. Springer – Verlog, New York. 

10. T. A. Brown (1998) Genomes. John Wiley and sons Singapore. 

 

TITLE: MULBERRY CYTOGENETICS & BREEDING 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        

       

 

Course Contents: 

Practical:  

1. Visit to National Research Institute (CSGRC), Hosur/NBPGR centers and submission 

of field diary.  

2. Germplasm collection, cataloging, data storage and retrieval. 

3. Determination of mitotic index. 

4. Karyotype analysis in mulberry plant  

5. Isolation of DNA and quantification by spectrophotometer. 

6. Study of pollen germination and demonstration of incompatibility.  

7. Designing field experiments. 

8. D
2
 analysis. 

9. Screening of germplasm for biotic and abiotic stresses. 
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M.Sc. SERICULTURE 

SEMESTER-II 

CORE COURSE VI 

TITLE: SILKWORM PHYSIOLOGY & BIOCHEMISTRY 

Course Code: PGSERC106 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Concept of physiology in insect and silkworms.  

2. Biochemical events in insects and silkworms.  

 

Course Contents: 

Unit-I: Physiology of Insectsand Silkworms 

1. A general overview on structure and physiology of insect body systems- 

integumentary, digestive, excretory, circulatory, respiratory, endocrine, reproductive, 

and nervous system, sensory receptors. 

2. Growth and metamorphosis-types of insect metamorphosis, theories of 

metamorphosis. 
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Unit-II: Muscle Physiology, Neurophysiology and Receptor Physiology 

1. Histology of insect muscles, flight muscles in insects, ultrastructure of skeletal muscle 

and mechanism of muscle contraction. 

2. Insect nervous system, structure of the neuron, nerve impulse, conduction, synaptic 

and neurotransmitters. 

3. Photoreceptors – compound eyes, mechanism of image formation, chemoreceptors 

and mechanoreceptors and their functions. 

Unit-III: Endocrinology 

1. Organisation of neuroendocrine system in insects and structure of endocrine glands. 

2. Neurosecretion -chemistry and function of insect hormones. 

 

Unit-IV: Nutritional and Respiratory physiology 

1. Structure and function of digestive system; digestive enzyme; process of digestion. 

2. Artificial diets, feeding apparatus, feeding behavior- phago-stimulants - feeding 

deterrents - nutritive requirements of the silkwormmid-gut structure and function - 

midgut pH- potassium secretion. 

3. Insect respiratory system- tracheal system - spiracles - tracheal ventilation - tracheal 

diffusion. 

Unit-V: Excretory physiology 

1. Malpighian tubules – structure and function; modification of primary urine; problems 

of urination. 

2. Role of hind gut in water regulation - water balance in silkworm. 

Unit-VI: Carbohydrates and its metabolism 

1. Structure and classification; properties of different classes of sugars and aminosugars. 

Isomerism - optical and stereoisomerism in sugars. 

2. Glycolysis, glycogenolysis, gluconeogenesis - pathways and regulation. 

Unit-VII: Bioenergetics 

1. First and second laws of thermodynamics.  

2. Concepts of entropy and free energy change in cellular reaction.  

3. Biological oxidation: Respiratory chain, redox potential and mechanisms of oxidative 

phosphorylation.  

4. Alternate pathways of carbohydrate metabolism - HMP / PPP. 

Unit-VIII: Proteins and Amino acids 

1. Classification and structure - primary, secondary, tertiary and quaternary. 

2. Chemical structure and function; essential and non essential amino acids; ketogenic 

and glucogenic amino acids. 

3. Inborn errors of amino acid metabolism – phenylketoneuria, alkaptoneuria; oxidative 

deamination and transaminations; biosynthesis of urea and uric acid in silkworm. 
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Unit-IX: Biosynthesis of silk protein 

1. Mechanism and regulation of silk protein synthesis. 

2. X- ray diffraction studies, alpha keratin, collagen and fibroin. 

Suggested Readings 

1. Chapman, R. F. (1998). The Insects: Structure and Function. 4th ed. Cambridge University Press. 

2. Nation, J. L. (2008). Insect Physiology and Biochemistry. 2nd ed. CRC Press. Taylor & Francis Group. 

3. Morohoshi, S. (2000) Development Physiology of Silkworms. Oxford & IBH Publishing Co. Pvt. Ltd., 

New Delhi and Calcutta. 

4. Stryer, L. (1999) Biochemistry. IV edition. W.H. Freeman and company, New York. 

5. Wigglesworth, V.B. (1956) Insect Physiology. 5th Edn., Rev. Methuen, London. 
6. Goldsmith, M. and Wilkins, A.S. (1996) Molecular model systems in the Lepidopterans. Cambridge 

Press, London. 

7. Plummer, D.T. (2001). An introduction to Practical Biochemistry. III edition, Tata Mc Graw Hill. 

 

TITLE: SILKWORM PHYSIOLOGY & BIOCHEMISTRY 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        

       

 

Course Contents: 

Practical:  

1. Rearing on artificial diet. 

2. Calculation on acceptance percentage for diet. 

3. Estimation of feed conversion efficiency of different breeds/hybrids on artificial diet. 

4. Estimation of nutritive value of mulberry varieties through feed conversion efficiency. 

5. Demonstration and identification of different developmental states of embryo. 

6. Estimation of amylase activity in silkworm. 

7. Leaf moisture estimation. 

8. Estimation of trehalose in the blood of different silkworm larvae. 

9. Protein analysis of tender, medium and coarse leaves by Lowry Method. 

10. Identification of moulting behavior of young age larvae. 

11. Carbohydrate analysis of tender, medium and coarse mulberry leaf. 

12. Juvenile hormone analogue and observation of its effect. 

13. Moulting hormone for uniform maturation. 

14. Antijuvenoid and observation of its effect. 
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M.Sc. SERICULTURE 

SEMESTER-III 

CORE COURSE VII 

TITLE: MOLECULAR BIOLOGY AND IMMUNOLOGY 

Course Code: PGSERC107 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Modern concept of molecular biology. 

2. Cells and organs associated with immune system. 

3. Criteria of graft-rejection. 

Course contents: 

Unit-I: Tools of Molecular Biology 

1. Scope and history of Molecular Biology, Tools in Molecular Biology. 

2. DNA modifying enzymes, restriction endonucleases, reverse transcriptase, RNaseA, 

RNase H, alkaline phosphatatase, Polynucleotide kinase, SI Nuclease, exonucleses; 

DNA polymerases, Klenow enzyme, T4 DNA polymerases. 
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Unit- II: DNA ligase. 

1. Cohesive and blunt end ligation, Linkers, Adaptors, Homopolymeric tailing; labeling 

of DNA; Nick translation. 

2. Radioactive and non- radioactive probes. 

3. Hybridization techniques; Northern, Southern and colony hybridization, Fluorescence 

in-situ hybridization; Chemical Synthesis of DNA. 

 

Unit-III: Vectors used in Gene Cloning. 

1. Plasmids- pBR322; Bacteriophages, lambda; M13 mp vectors; pUC19 and Bluescript 

vectors, phagemids. 

2. Insertion and Replacement vectors; Cosmids. 

3. Artificial chromosome vectors (YACs’ BACs) Yeast vectors, Shuttle vectors. 

 

Unit-IV: PCR and its Applications 

1. Primer design; Fidelity of thermostable enzymes; DNA polymerases. 

2. Types of PCR- multiplex, nested, reverse transcriptase, real time PCR, touchdown 

PCR, hot start PCR, colony PCR. 

Unit-V: Immunity 

1. Types – innate, acquired, active and passive. 

2. Organs associated with immunity. 

Unit-VI: Antigen and Antibody 

1. Antigens and their features, Haptens. 

2. immunoglobulins (antibodies) - structure, types, biological properties and functions; 

monoclonal antibodies.  

3. Salient features, immune complex, specificity, binding sites, binding forces, 

intermolecular forces; cross reaction. 

4. Types and detection of antigen – antibody reaction - ELISA; immunoblotting, radio-

immuno assay.  

Unit-VII: Complement system 

1. Salient features, sources of origin. 

2. Complement activation - classical and alternate pathways and complement fixations; 

biological functions.  

Unit-VIII: Cells associated with immune system 

1. Origin of cells, types of cells- lymphocytes, null cells, monocytes, polymorphonuclear 

leucocytes, mast cells, platelets.  

2. Antigen presenting cells. 

Unit-IX: Hypersensitivity and Autoimmune diseases 

1. Hypersensitivity, tolerance, types of hypersensivity, Immune deficiencies. 
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2. Pathogenesis, classification, common autoimmune diseases – autoimmune haemolytic 

anaemia, rheumatoid arthritis, thyrotoxicosis, Addison’s disease, Hashimoto’s 

disease; diagnosis and treatment of autoimmune disease.  

Unit-X: Major Histocompatibility Complex (MHC) 

1. MHC molecules – H2 complex and human leucocyte antigen and their functions. 

2. Transplantation – graft retention and rejection.  

3. Immune system in insects with special reference to Bombyx mori. 

Suggested reading: 

1. Lewin (2008)Genes IX.  

2. Watson et. al. (2009)Molecular Biology of the Gene. 6th edn. 

3. Lodish et. al. (2008) Molecular Cell Biology, 6th edn. 

4. Molecular Biology of the Cell. Alberts et. al. (5th edn.,2007) 

5. Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 6 th edition 

Saunders Publication, Philadelphia.  

6. Goldsby RA, Kindt TJ, Osborne BA. (2007). Kuby’s Immunology. 6th edition W.H. Freeman and 

Company, New York. 

TITLE: MOLECULAR BIOLOGY AND IMMUNOLOGY 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        

       

 

Course Contents: 

1. Extraction, Quantification and Colorimetric estimation of DNA & RNA. 

2. Separation of amino acids by TLC. 

3. Purification of DNA-RAPD techniques. 

4. Identification of Blood groups. 

5. Identification and counting of blood cells.  

6. Identification of different types of haemocytes in Bombyx mori.   

7. DNA gel electrophoresis. 

8. Polymerase chain reaction. 
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M.Sc. SERICULTURE 

SEMESTER-III 

CORE COURSE VIII 

TITLE: MULBERRY & SILKWORM CROP PROTECTION 

Course Code: PGSERC108 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives:  

After completion the course the learners will be able to understand:  

1. Different types of mulberry and silkworm diseases and pests and 

2. Their effective management for enhancement of productivity and quality etc.  

Course Contents: 

Unit-I: General overview of mulberry diseases 

1. Introduction to plant diseases and importance of plant protection, Parasitism; host-

parasitic interaction; disease cycle and development, Classification and status of 

important diseases of mulberry, Influence of biotic and abiotic factors on the 

incidence of mulberry diseases. 
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2. Major diseases of mulberry: Causal organism, symptomatology, seasonal incidence, 

disease cycle, yield and quality loss and management of- 

• Powdery mildew 

• Leaf spot 

• Leaf rust 

• Root rot / stem canker 

3. Minor diseases of mulberry: Causal organism, symptomatology, seasonal incidence, 

disease cycle, yield and quality loss and management of- 

• Black spot 

• Leaf blight and stem blight 

• Viral, bacterial and dwarf diseases  

4. Soil-borne disease of Mulberry: Root-knot disease- Causal organism, 

symptomatology, seasonal incidence, disease cycle, yield and quality loss and 

management. 

5. Integrated disease management - Concepts, principles and essential components, 

Disease forecasting and outbreak. 

Unit-II: General overview of mulberry pests 

1. Pests of mulberry. Classification of important pests of mulberry based on their groups, 

feeding habits and status. 

2. Major pests of mulberry: Life cycle, symptoms of attack, seasonal occurrence, nature 

of damage and management of Bihar hairy caterpillar, cutworm, leaf roller, wingless 

grasshopper and mealy bug (pink and papaya). 

3. Minor pests of mulberry: Life cycle, symptoms of attack, seasonal occurrence, nature 

of damage and management of stem girdler beetle, stem borer, scale insect, jassid, 

thrips, root grub, termites, snails and mites. 

4. Integrated Pest Management- concepts, principles and essential components. Pest 

forecasting and outbreak. 

5. Pesticides: Forms, formulations, application and pesticide calculation. 

Unit-III: General overview of silkworm diseases  

1. Diseases of insects: types, pathogenesis and predisposing factors. 

2. Diseases of silkworm, Bombyx mori: introduction; classification of silkworm diseases 

3. Protozoan disease of the silkworm – symptomatology, structure of pebrine spore, life 

cycle of Nosema bombycis, source, mode of infection and transmission, cross  

infectivity, prevention and control.  

4. Bacterial diseases of the silkworm - causative agents, symptoms, factors influencing 

flacherie, source, mode of infection and transmission prevention and control. 

5. Viral diseases of the silkworm (grasserie, infectious flacherie, cytoplasmic 

polyhedrosis, densonucleosis and gattine) - causative agents- symptoms – sources, 

mode of infection and transmission- prevention and control.  
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6. Fungal diseases of the silkworm (white & green muscardine and aspergillosis) - 

causative agents, symptoms, structure and life cycle of fungal pathogen- mode of 

infection and transmission- prevention and control. 

7. Bioassay of pathogens: Determination of median lethal concentration (LC-50) 

8. Integrated management of silkworm diseases- Concepts, principles and essential 

components, Disease forecasting and outbreak. 

Unit-IV: General overview of silkworm pests  

1. Insect and non-insect pests of mulberry silkworm and their status, Introduction; 

classification of silkworm pests. 

2. Life cycle of Indian uzifly- seasonal occurrence; oviposition and host-age preference; 

nature and extent of damage; prevention and control; integrated management of 

Indian uzifly.  

3. Cocoon pests of silkworm - dermestid beetle- life cycle; nature and extent of damage; 

prevention and control measures.  

4. Predators of silkworm - cockroaches, ants, lizards and rodents; prevention and control 

measures. 

5. Integrated Pest Management –concept, brief account of methods of pest control: 

Cultural, mechanical, physical, legislative (Quarantine), chemical, genetical / 

autocidal, biological and IPM. 

Suggested Readings 

1. A Text Book of Morden Plant Pathology – K.S Bilgrami and H.C Dube. (1980). 

2. Agriculture Insect Pests of the tropics and their control. Dennis. S. Hill. Cambridge University Press. 

3. Diseases and Pests of mulberry and their control. Sen Gupta, Govindaiah and Pradeep Kumar CSR & 

TI Mysore (1991). 

4. Entomology and Pest management. Pedigo (Lorry, P) Macmillon Publishing. 

5. Govindan, R. and Devaiah, M.C: Bacterial flacherie of silkworm. CBS publication Bangalore. 

6. Govindan, R. and T.K. Narayanaswamy, Devaiah (1998). Principles and silkworm pathology-text 

book. 

7. Hand book of pests and disease control of mulberry and silkworm; United Nation Publication, 

Bangkok, Thailand (1990). 

8. Hand Book of Practical Sericulture –Ullal and M.N. Narasimhanna, CBS Publicationa, Bangalore 

(1978). 

9. Hand Book on Pest and diseases of mulberry and silkworm Sen Gupta, Pradeep Kumar, Nuathuza 

Baug & Govindaiah. United Nations 

10. Lu Yup Lian (1995). Silkworm diseases: oxford and IBH Publication. Co. Pvt. Ltd. 

11. Microbial control of insect and mites. Ed. H.D. Burges and N.W. Hussey; Academic press 

London.(1971). 

12. Mulberry cultivation – FAO manual I- G. Rangaswmi, M.N. Narasimhanna, K. Kasiviswanathan, C.R. 

Sastry and Manjeet .S. Jolly. Oxford and IBH Publishing Co. Ltd. Rome (1976). 

13. Narasiomhanna, M.N., Suryanarayana, S.K. and Kumararaj, S.(1988) Manuals on Sericulture Vol. II 

14. Plant pathology –George N Agrios, Harcout Asia Pvt,. Ltd. And Harcout Publishers International Co. 

Singapore. (2000). 

15. Plant pathology-R.S. Mehrotra, Tata, M.C. Graw-Hill Publishing Co. Ltd. New Delhi. (1980). 

16. Plant Pests and their control. Fenemone, P.G. Butterworths, London. 

17. Publication (ESCAP). Bangkok, Thailand. 
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18. Samson, M.V., Sridharan, T.O and Singh, R.N; Pebrin-monitoring and disease management strategies; 

CSB Publication. 

 

 

 

 

 

 

 

 

 

 

 

 

TITLE: MULBERRY & SILKWORM CROP PROTECTION 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours     

 

Group-A 

1. Collection of diseased samples and their preservation. 

2. Identification of different diseased mulberry leaf/plant parts based on external 

symptoms (fungal, bacterial, viral, root knot etc.) 

3. Collection and preservation of the insects from mulberry garden and silkworm rearing 

house, grainage, reeling units. 

4. Identification of pests of mulberry. 

5. Visit to different mulberry garden for field study. 

Group-B 

1. Observation on morphological and anatomical symptoms of Pebrine in silkworm. 

2. Observation of the spores of Pebrine (Nosema bombycis)infecting silkworm and 

preparation of temporary mounts of pebrine spores of Nosema bombycis. 

3. Isolation and purification of Pebrine spore. 
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4. Preparation of inoculums of Pebrine spores. 

5. Mother moth examination in silkworm. 

6. Observation on morphological, behavioural and anatomical symptoms of BmNPV 

infected silkworm larvae and preparation of temporary mounts of polyhedra of 

BmNPV.  

7. Isolation and purification of BmNPV from infected silkworm larvae. 

8. Study of BmIFV infection. 

9. Isolation and purification of BmIFV from infected diseased silkworm larvae. 

10. Study of BmDNV infection. 

11. Immunodiagnosis of viral diseases of silkworm. 

12. Observation on symtoms of bacterial flacherie of silkworm. 

13. Isolation and culture of bacteria. 

14. Observation on symptoms of white and green muscardine and Aspergillosis infecting 

silkworm. 

15. Isolation and culture of fungi infecting silkworm. 

16. Identification of silkworm major and minor pests. 

17. Methods of application of insecticide/bed disinfectant/fungicide/formalin solution and 

management of silkworm diseases. 

18. Visit to different sericulture farms for field study. 

 

M.Sc. SERICULTURE 

SEMESTER-III 

CORE COURSE IX 

TITLE: ECOLOGY, CONSERVATION & BIODIVERSITY 

Course Code: PGSERC109 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Concept of ecology, conservation & biodiversity. 

2. Approach of conservation to protect ecosystem and biodiversity.  

 

Course Contents: 

Unit I: Factors of the environment  
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1. Biotic factors: effects of predators, parasites and symbionts 

2. Abiotic factors: effects of temperature, moisture, light and fire 

 

Unit II: Population dynamics  

1. Population attributes, growth forms, life tables, Density-dependent and density-

independent factors in the population regulation, interspecific competition and 

coexistence  

 

Unit III: Community and behavioral ecology 

1. Community organization and structure, relative abundance, species diversity, 

diversity indices and ecosystem development 

2. Niche concept 

3. Interaction between organisms, competition, predation, parasitism, mutualism, 

cooperation, altruism, dominance, territory, home range, aggression, mimicry and 

mating behavior. 

 

Unit IV: Ecoenergetics and biogeochemical cycles  

1. Concepts of primary productivity and secondary production, food–chains and food 

webs 

2.  Energy flow through trophic levels, ecological pyramids 

3. Global cycling of water, carbon, oxygen and nitrogen 

 

Unit V: A brief survey of major Indian biomes  

1. Tropical Rain Forests  

2. Mangrove ecosystem 

 

Unit VI: Biodiversity 

1. Basic concept, degree and biodiversity loss. 

2. Megadiversity countries and hotspot 

 

Unit VII: Wildlife in India 

1. Wildlife wealth of India & threatened wildlife 

2. Reasons for wildlife depletion in India 

3. Wildlife conservation approaches and limitations 

4. Project Tiger, Project Elephant and Project Crocodile  

5. Wild life laws and ethics 

 

Unit VIII:  National and International efforts for conservation 

1. Concept, aim and principles of conservation 

2. Information on CITES, IUCN, MAB, World environment day,Wild life preservation 

act (1972), Red data book- Threatened categories of plant and animals. In situ and Ex-

situ conservation. Biosphere reserves, Wild life sanctuaries and National parks in 

India with special reference to West Bengal. 

3. Convention on wetlands of International Importance (Ramsar convention) 
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Suggested Readings 

 
1. Odum, E. P. 1971. Fundamentals of Ecology. W.B Sounders Co., Philadelphia. 

2. Odum, E. P. 1997. Ecology: A Bridge Between Science and Society. Sinauer Associates. 

3. Chapman, J. L. & Reiss, M. J. 1999. Ecology Principles and Applications. Cambridge University 

Press, U. K. 

4. Sharma, P. D. 2009. Ecology and Environment. Rastogi publicatios, Meerut. 

5. Ambasht, R. S. 1990. A Text Book of Plant Ecology. Students’ Friends & Co. Varanasi. 

6. Dhaliwal, G. S., Sngha, G. S. and Ralhan, P. K. 1998. Fundamentals of Environmental Science. 

Kalyani Publishers. 

7. Kaushik, A. and Kaushik, C. P. 2014. Perspective in environmental studies. New Age International (8) 

Ltd. Publishers,New Delhi. 

8. Dasman R.F. 1976. Environmental Conservation,John Wiely and Sons, New York. 

9. Andrew S. Pullin. 22002. Coservation Biology, Cambridge University Press. 

 

 

 

 

 

TITLE: ECOLOGY, CONSERVATION & BIODIVERSITY 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours     
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M.Sc. SERICULTURE 

SEMESTER-IV 

CORE COURSE X 

TITLE: SILKWORM GENETICS, BREEDING & SEED PRODUCTION 

Course Code: PGSERC110 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

 

Course Objectives:  

After completion the course the learners will be able to understand:  

1. Principles and concept of genetic approaches applied to silkworm. 

2. Genetic basis of inheritance in silkworm. 
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3. Basic and modern concept of breeding approaches in silkworm. 

 

Course Contents: 

Unit-I: Structure and chromosome numbers in silkworm  

1. Structure and chromosome numbers in mulberry silkworm, Bombyx moriand 

evolutionary significance of chromosomes. 

2. Linkage groups in Drosophila and B mori, classical linkage map of B. mori. 

Unit-II: Sex determination mechanism and Genetic basis of inheritance in silkworm 

1. Importance of ZZ and ZW chromosomes- sex-limited races. 

2. Hereditary traits of silkworm egg and larva. 

3. Radiation and chemical mutagenesis in silkworm, measurement of mutation through 

specific locus test; dominant and autosomal recessive lethal; strain and stage 

sensitivity. 

4. Genetic basis of voltinism and moultinism in the silkworm, Bombyx mori. 

5. Genetics of cocoon colours- inheritance pattern of cocoon colours in silkworm. 

6. Quantitative genetics (QTL) – Mendelian population; Maternal inheritance. 

 

Unit-III: Different modes of reproduction in silkworm 

1. Mosaicism - types and theories; induction of mosaics in silkworm. 

2. Parthenogenesis – types, induction and significance. 

3. Androgenesis - types, induction and significance. 

Unit-IV: Concepts of silkworm breeding  

1. Scope and objectives of silkworm breeding, different types of breeding methods- line 

breeding, cross breeding and mutation breeding. 

2. Inbreeding and out breeding concepts – inbreeding depression - merits and demerits. 

3. Selection in silkworm breeding, criteria, index and parameters, methods of selection 

for qualitative and quantitative traits - individual and mass selection - fixation of 

characters.  

4. Evolution of new breeds, evaluation index - race authorization. 

Unit-V: Heterosis and hybrid vigour 

1. Genotype - environmental interactions. Heritability studies in Bombyx mori – broad 

and narrow range of heritability for various economic traits in silkworm. 

2. Hybridization: concept of single, double and polyhybrids.  

3. Heterosis and hybrid vigour; theories of heterosis; combining ability - general and 

specific; line × tester and di-allele analysis. 

4. Exploitation of heterosis in silkworm and Indian sericulture. 
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5. Sex limited breeds - role of translocation in silkworm breeding, methods of evolving 

sex-limited breeds 

Unit-VI: New concepts of silkworm breeding 

1. Prospects of biotechnology in silkworm breeding. 

2. Inheritance of genes for amylases, esterases and phosphotases. 

3. Application of new breeding approaches- parthenogenetic engineering in silkworm 

breeding. 

4. Breeding for thermo-tolerance, disease resistance and higher productivity etc. 

Unit-VII: General account of silkworm seed production  

1. A general account of silkworm seed, grainages, production and demand trends. 

2. Environmental requirements for silkworm egg production; studies on silkworm seed 

(egg), and identification of critical stage of development; Planning for hybrid 

silkworm egg production. 

3. Seed cocoon markets, norms for purchase of bivoltine and multivoltine seed cocoons, 

procurement, transportation and preservation of seed cocoons.  

Unit-VIII: Silkworm seed organization system in India 

1. Significance of seed organization-Maintenance of pure parental stock and 

multiplication. 

2. Four-/three-tier system of silkworm seed multiplication, Importance of quality seed 

cocoon production – norms and procedure followed in P3, P2 and P1 levels; seed 

areas and selected seed rearers; seed legislation act. 

3. Monitoring of seed crop - disinfection and maintenance of hygiene during rearing. 

4. Planning for seed cocoon production- programme of brushing- synchronized brushing 

of races in villages. 

5. Seed cocoon markets - certification of seed cocoon lots—price fixation for seed 

cocoons. 

Unit-IX: Preparation of quality silkworm seed: Grainage activities 

1. Sex separation, synchronization of emergence, influence of light on emergence, 

pairing of moths and mother moth examination. 

2. Preparation of loose eggs- advantage and disadvantages of loose eggs over sheet eggs. 

3. Handling of multivoltine and bivoltine silkworm eggs, breaking of diapauses of 

bivoltine eggs - physical and chemical methods- hot and cold acid treatment- 

advantages and disadvantages. 

4. Cold storage of Dfls: Short and long term chilling, hibernation schedules for 

preservation of silkworm eggs. Artificial hatching of hibernating eggs – hot and cold 

acid treatment. 

5. Seed Production Centers (SPC) / License seed producers (LSPs)– functions - plan of a 

model grainage inclusive of cold storage facility, infrastructure for a SPC —

requirements of each room—equipments and their utilization. 
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Unit-X: Management of silkworm grainage operation 

1. Grainage management- 15 lakh production capacity / year - Staff component for 

grainage. 

2. Grainage equipments- Arrangement for seed cocoon procurement-Deployment of 

working force. 

3. Maintenance of good cocoon-Rapport with seed cocoon growers- Maintenance of 

grainage and cold storage equipments. 

4. Byproducts of grainage and their utilization. 

Suggested Readings 

1. Brown, T. A. (2016). Gene cloning and DNA analysis: an introduction. John Wiley & Sons. 

2. Christopher Howe. (1995). Gene Cloning and Manipulation Cambridge Univ. Press. 

3. Darlington, C.D. and Wylie, A.P (1970). Handling of chrosomes. George Allen and Unwin Ltd, 

London. 

4. Goldsmith, M and Wilkinson, A.S. (1996) Molecular model system in Lepidopterons. Cambridge Press, 

London. 

5. Gupta, P.K (1995). Cytogenesis. Rastogi Publication, Meerut. 

6. Hiratsuka. (1999) Silkworm Breeding Oxford & IBH publishing Co, Pvt. Ltd. New Delhi. Calcutta. 

Narasimhanna and Ullal (1978). Handbook of silkworm egg production, CSB Publications. 

7. Narasimhanna. M.N. (1998). Manual on Silkworm egg Production. CSB., Govt. of India, Bangalore. 

8. Sreeramreddy (ed), G. (1998). Silkworm Breeding. IBM Publishers, New Delhi. 

9. Strickberger, M.W.(1996). GENETICS. Prentice-Hall of India, New Delhi. 

 

TITLE: SILKWORM GENETICS, BREEDING & SEED PRODUCTION 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours      

 

Course Contents: 

1. Racial characters of the silkworm, Bombyx moriandstudies on sex-limited traits. 

 

2. Chromosome preparation and study of mitosis and meiosis in silkworm.  

 

3. Observation of various quantitative traits of silkworm (fecundity, ERR by no. and wt., 

larval duration, cocoon wt, cocoon shell wt, cocoon shell ratio, raw silk percentage etc) 

 

4. Estimation of fecundity and hatching percentage in bivoltine and multivoltine 

races/breeds. 

 

5. Calculation of inbreeding depression in silkworm. 

 

6. Analysis of quantitative traits – (cocoon wt, cocoon shell wt, cocoon shell ratio), 

measurement of heterosis through MPV, BPV and chi-square test. 
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7. Heterosis – single, three way and double cross and calculations. 

 

8. Design of breeding plan for evolution of robust and productive silkworm breeds. 

 

9. Processing of seed cocoons- deflossing – sorting - selection of good cocoons - assessment 

of seed cocoons.  

 

10. Cutting of seed cocoons - sex separation by pupal method. 

 

11. Moth emergence, coupling, decoupling and oviposition in silkworm. 

 

12. Mother moth examination—individual and mass—whole and sampling method —Surface 

sterilization of silkworm eggs. 

 

13. Sheet eggs and loose egg preparation— Preparation of starch coated paper- Washing of 

loose eggs - Drying- Treatment of eggs with acid weighing and packing. 

 

14. Acid treatment of bivoltine eggs—hot acid and cold acid treatment. 

 

15. A general overview of grainage equipments. 

 

16. Conducting silkworm rearing and preparation of grainage records. 

 

17. Economics of egg production. 

M.Sc. SERICULTURE 

SEMESTER-IV 

CORE COURSE XI 

TITLE: ADVANCED CONCEPT IN SERIBIOTECHNOLOGY 

Course Code: PGSERC111 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Contents: 

Unit- I: Genomics  

1. The structure, function and evolution of the insect and human genome. 

2. Strategies for large-scale sequencing projects.  

3. Whole genome sequencing project in silkworm. 
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4. Baculovirus as piggyBac model - Baculoviruses, retroviruses, DNA transposons 

(piggyBac), and insect cells. 

Unit-II: Genome mapping in mulberry 

1. Molecular markers and their application in genome analysis.  

2. Molecular linkage and genetic map – construction based on RFLP, RAPD, AFLP, 

SSR and ISSR.  

3. Physical map – construction based on clone (BAC-FISH), ESTs, STSs. Long range 

restriction mapping (with special reference to silkworm). 

Unit-III: Comparative and functional genomics 

1. A brief account on Bombyx, C. elegans, Drosophila, human and rice genome projects 

and their relationship.  

2. Gene variation and SNPs, SNPs and disease associations, repetitive and coding 

sequences, transcriptome. 

3. DNA chip and micro array in functional genomics. 

Unit-IV: Protein structure 

1. Secondary structure and super-secondary structure.  

2. Mechanisms of protein folding, tertiary folds. Formation of oligomers.  

3. Relationship between protein structure and function. Prions. 

Unit-V:  Proteomics 

1. Structure prediction and human proteomics. Mutant proteins.  

2. Use of computer simulations and knowledge-based methods in the design process. 

3. De-novo design; making use of databases of sequence and structure.  

4. Protein structure and drug discovery, Proteins in disease 

Unit-VI: Silk Biomaterials  

1. Fundamental, types and processing of silk biomaterials. 

2. Application of silk biomaterials in tissue engineering and regenerative medicine. 

3. Processing of B. mori silk for biomedical application 

4. Electrospun silk sericin nanofibers for biomedical applications. 

5. Silk powder for regenerative medicine. 

6. Properties and behavior of silk biomaterials. 

Unit-VII: Bioinformatics 

1. Bioinformatics for the analysis of sequence data. 

2. Approaches for determining gene expression patterns and functions. 

Suggested reading: 

1. Asakura, T., Mille, T., (2013) Biotechnology of Silk, Springer Science & Business Media. 

2. Brown, T. A. (2016). Gene cloning and DNA analysis: an introduction. John Wiley & Sons. 
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3. Gautham, N., (2006) Bioinformatics: Databases and Algorithms, Alpha Science. 

4. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of 

recombinant DNA. ASM Press, Washington.  

5. Harisha, S., Harisha, S., (2010) Fundamentals of Bioinformatics. I. K. International Pvt Ltd.   

6. Kundu, S. (Ed.). (2014). Silk biomaterials for tissue engineering and regenerative medicine. 

Elsevier. 

7. Mount, D.W., (2004) Bioinformatics: Sequence and Genome Analysis, CSHL Press. 

8. Murray, D.R. (1991) Advanced Methods in Plant Breeding Biotechnology. CAB,International, 

Wallingford, Oxon, United Kingdom. 

9. Mussig, J., (2010) Industrial Applications of Natural Fibres: Structure, Properties and Technical 

Applications, John Wiley & Sons. 

10. Pevsner, J. (2009). Bioinformatics and Functional Genomics. II Edition. John Wiley & Sons. 

11. Rajkhowa, Rangam, Wang, Xungai (2014) Silk Biomaterials for Tissue Engineering and 

Regenerative Medicine, Elsevier, Amsterdam, The Netherlands. 

12. Ramalingam, M., Vallittu, P., Ripamonti, U., Li, W.J., (2012) Tissue Engineering and Regenerative 

Medicine: A Nano Approach. CRC Press.  

13. Russell, P. J. (2009). iGenetics- A Molecular Approach. III Edition. Benjamin Cummings.  

14. Xiong, J., (2006) Essential Bioinformatics, Cambridge University Press. 

 

 

 

 

 

TITLE: ADVANCED CONCEPT IN SERIBIOTECHNOLOGY 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours      
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M.Sc. SERICULTURE 

SEMESTER-IV 

CORE COURSE XII 

TITLE: SERICULTURE EXTENSION &RURAL ECONOMICS 

Course Code: PGSERC112 

(Credits: Theory-4; Practicals-4) 

 

THEORY 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 2 hours     Internal  : 10 

         ESE   : 40 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Fundamentals of agri-/sericultural extension system, communication and rural 

sociology. 

2. Principles of rural economics and role of sericulture in economic development. 
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Course Contents: 

Unit-I: Fundamentals of Agri-/Sericultural Extension and Communication 

1. Meaning,   certain   concepts   of   agricultural   extension   and   communication; 

History   of agricultural extension in India and other countries; relevance and scope of 

extension education in Agricultural Rural Development. 

2. Philosophy  of  extension;  Objectives  of  extension,  Functions  of  extension,  

Principles  of extension; Human  behavioral  dimensions  related  to  extension. 

3. Extension Education process; Teaching-Learning  process, Principles  of  

participation and learning  as  applicable  to  extension- concept, role and significance 

of Participatory Learning and Action (PLA)and Participatory Rural Approach (PRA) 

in sustainable rural development. 

4. Technology Dissemination and Sericulture Extension- technology transfer- concept, 

components; appropriate and affordable technology for sustainable rural development; 

scope and role of sericulture extension in rural development. 

Unit-II: Basics of Rural Sociology 

1. Basics of rural sociology- basic concepts, relationship with extension; characteristics 

of Indian rural society, differences and relationships between rural and urban society. 

2. Understanding of basic rural institutions, social structure, culture and norms; social 

values and social control; social stratification- meaning, form, class and caste system. 

3. Social and technological change processes; Group- social group and their   

classification, group dynamics, groups in extension; Concept, theories, typology and 

functions of rural leadership, opinion leader; identification and development of rural 

leadership.  

Unit-III: Communication and its application in Extension 

1. Basic Concept of Communication- Definition, concept and purpose of 

communication; Types and models of communication; Function and Effectiveness of 

Communication; Problems in communication; Communication  for technology 

transfer.  

2. Extension Communication/Teaching Methods: Modes, Channels and Tools of 

extension communication, newspaper, radio and television channels, audio-visual 

aids- role and importance; Sericultural journalism-bulletins, popular and scientific 

articles in magazines and journals, annual report etc. 

3. Adoption and Diffusion of Innovations- Concept and elements of diffusion and 

adoption; Stages of Innovation, its attributes and measurement, factors of adoption. 

Unit-IV: Sericultural Extension System and Programmes 

1. Sericultural Extension Systems: Ministry of Textiles, Role of Central Silk Board 

CSB), Technology Mission of CSB and networking of State Development 
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Departments (DoS), State  Agricultural  Universities, ICAR, NGOs, Cooperatives and 

private organizations. 

2. Sericultural Extension Organizations at various level-development, research, training 

and policy at state and national levels, Role of Regional Sericultural Research 

Stations (RSRS) and Regional Extension Centres (RECs).  

3. Sericultural marketing organizations- traditional and regulated markets, merits and 

limitations, Government intervention- legislation, implications.  

Unit-V: Rural economics of India and Role of Sericulture in Economic Development 

1. Sphere of rural economics of India, Paradigms of rural development from economic 

point of view, theories of development modernization. 

2. Ruseustein- Roden's Theory of Big Push; Lewis model, Lenbestentis model and 

Gandhian model of development. 

3. Product, factor and market contribution, GDP-share, foreign exchange contribution. 

4. Sericultural growth in pre- and post-independence period in India, Sericulture and 

income generation, Recent trends in sericultural development from economic point of 

view, Economics of sericulture, value addition, profitability vis-à-vis other cash crops. 

Unit-VI: Poverty and Economic Planning 

1. Meaning and concepts, measurement of poverty and poverty-line criteria. 

2. Rural unemployment- types, causes, disguised unemployment; Rural employment 

generation schemes; Govt. poverty alleviation and employment generation scheme. 

3. Concept of Indian economic planning, Rural development in annual budget, Price 

index, WTO: Rules, regulation, impact in Indian and rural economy. 

Unit-VII: Cooperation  

1. Introduction to Managing Cooperatives- Role of Cooperative,  

2. Technology: Production and Marketing, Agri- and Seri-business Cooperatives. 

3. Coordination Strategy; Emergence, Endurance and Growth of Cooperatives. 

4. Evolution of Cooperative Enterprise, Issues in establishing agri-/sericultural 

cooperatives. 

5. Cooperatives Principles- Impact of Democratic Governance in Cooperatives and 

Economic Rationality; Understanding Performance of Cooperatives- Problem of 

Multiple Objectives & Equitable sharing. 

Unit-VIII: Credit System and Microfinance 

1. SHG- opportunity of SHG in Entrepreneurship development; Village industry: types, 

problems and scope; Govt. agencies, trends; Banking system, NABARD etc.  

2. Micro-finance, Role and importance of public distribution system. 

 

Suggested Readings 
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1. Adavi Reddy (1978): Extension education, Sree Lakshmi Press Bapatla. 

2. Carver, T. N. (1911). Principles of rural economics. Ginn. 

3. Desai, V. (1990). A study of rural economics. A study of rural economics. 

4. Dhama, O.P. and Bhatnagar (1984): Education and communication for development 

5. FAO Agricultural Extension Manual (Second edition). 

6. Fulmer, R.M (1976): Supervision-principles of professional management, Gleucoe Press Lodon. 

7. Govindan, R.; Chinnaswamy, K.P.; R.; Krishnaprasad, N.K. and Reddy, D.N.R. (2000) Non-Mulberry 

Sericulture, Silk Technology and Sericulture Economics and Extension. Vol. 3 – Proceedings of NSTS – 

1999, UAS, Bangalore. 

8. Kumaresan, P. and Srinivasa, G. (2005) Sericulture Extension Management and Economics. Central 

Silk Board, Bangalore. 

9. Mc Grath, E.H (1986): Basic managerial skill for all. Prentice Hal of India Pvt, Ltd.,New Delhi 

10. Supe, S.V (1999): An introduction to extension education. O &IBH, New Delhi (Second edition) 

11. Taylor (1961) Agricultural extension –world wise institutional and force of change. Amsterden. 

 

 

 

 

 

 

TITLE: SERICULTURE EXTENSION &RURAL ECONOMICS 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours 
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M.Sc. SERICULTURE 

SEMESTER-III 

ABILITY ENHANCEMENT COMPULSORY COURSE-I 

TITLE: COMPREHENSIVE VIVA/GROUP DISCUSSION 

Course Code: AECC101 

(Credits: Practical-2) 

 

PRACTICAL 

Contact Hours per week : 2     Maximum Marks : 25 

Examination Duration : 3 hours      

 

      

Evaluation will be conducted under the presence of external and internal examiners through 

grant/comprehensive viva and participation in departmental project activities. The viva will 

be conducted in such a fashion that will cover the entire course curriculum. The main aim of 

conducting this grant/comprehensive viva is to assess knowledge aptitude of the students. 
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Student may get an opportunity to enhance their communication skill, mode of presentation 

techniques and personality development. 

 

 

 

 

 

 

 

 

 

 

 

 

M.Sc. SERICULTURE 

SEMESTER-III 

ABILITY ENHANCEMENT COMPULSORY COURSE-II 

TITLE: SEMINAR PRESENTATION 

Course Code: AECC102 

(Credits: Practical-2) 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours      

 

 

Evaluation will be conducted in the presence of external and internal examiners through 

seminar and power point presentation. The students are required to present a topic of their 

choice either from the syllabus or from any other topic in the field of seribiotechnology and 



M.Sc., Sericulture                             CBCS, w.e.f., 2017-18                  Raiganj University  
 

Page 52 of 54 

 

applied biological sciences as approved by the faculty members. Based on the seminar 

presentation (power point), individual/group discussion may be conducted among the 

students. 

 

 

 

 

 

 

 

 

 

 

 

 

M.Sc. SERICULTURE 

SEMESTER-III 

ABILITY ENHANCEMENT COMPULSORY COURSE-III 

TITLE: GROUP DISCUSSION 

Course Code: AECC103 

(Credits: Practical-2) 

 

PRACTICAL 

Contact Hours per week : 2     Maximum Marks : 25 

Examination Duration : 3 hours      
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Students are required to initiate the discussion on any science related topic within the group. 

The group will be formed by the faculty members. The main objective of conducting this 

group discussion is to groom the students with skill of personality development and exchange 

of knowledge. The evaluation will be carried out by the faculty members.  

 

 

 

 

 

 

 

 

 

 

 

 

 

M.Sc. SERICULTURE 

SEMESTER-IV 

SKILL ENHANCEMENT COURSE XIII 

TITLE: PROJECT WORK (DISSERTATION) 

Course Code: SEC101 

(Credits: Practical-4) 

 

PRACTICAL 

Contact Hours per week : 4     Maximum Marks : 50 

Examination Duration : 4 hours        
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A topic for the major project will be assigned to each student and it shall be either from the 

syllabus or from any other topic in the field of sericulture and seribiotechnology as approved 

by the faculty members of the department. The main aim of conducting this project work is to 

familiarize the students with the basic concepts of research methodologies. The students are 

required to prepare a dissertation notebook clearly highlighting the objective of the project 

reviewing relevant literatures with work plan and methodology adopted to achieve the project 

objective. Each student will work under the supervision of a research guide allotted to 

him/her by the Department. The students may be sent to other Universities/Institutions for 

accomplishing their project work for about 1 to 2 months.  

The students are required to submit the dissertation notebook to the Department at the time of 

practical exam. Evaluation will be conducted through seminar (power point presentation), 

personal discussion and viva-voce etc. in the presence of external and internal examiners. 
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                                                                    COURSE STRUCTURE 

  Distribution of Credits 

 

Semester Written Examination Internal Assessment Semester Total 

c((Credits(Credits) I            55              20 32 (400 marks) 

II            55              20 32 (400 marks) 

III            55              20 32 (400 marks) 

IV            55              20 32 (400 marks) 

Total  128 (1600 marks) 

 

Note: The total marks of 75 for each paper will be divided like this: written test – 55 marks; 

continuing evaluation -20 marks 

 

                                                               1st Semester 

 

All Courses are Compulsory 

Course No. Course Name Credits 

101 Classical Sociological Thought    6 Credits (75 marks) 

102 Indian Sociological Tradition 6 Credits (75 marks) 

103 Religion and Society 6 Credits (75 marks) 

104 Urban Sociology 6 Credits (75 marks) 

105 General Sociology (IDC 1)* 8 Credits 75+25 (100 marks) 

 Total 32 (400 marks) 

 

                                                    

2nd Semester 

 All Courses are Compulsory 

Course No. Course Name Credits 

201 Sociological Theory 6 Credits (75 marks) 

202 Political Sociology 6 Credits (75 marks) 

203 Rural Society in India 6 Credits (75 marks) 

204 Sociology of Family, Kinship and Marriage 6 Credits (75 marks) 

205  Indian Social System (IDC 2)* 8 credits 75+25 (100 marks) 

Total 32 (400 marks) 

 

 



*IDC 1 & IDC 2 will be taught to the students of other departments only. 

 

 

 

3rd Semester 

 All Courses are Compulsory 

Course No. Course Name Credits 

301 Sociological Theory II 6 Credits (75 marks) 

302 Research Methodology  6 Credits (75 marks) 

303 Environmental  Sociology 6 Credits (75marks) 

304 Ethnicity, Pluralism and Nation 6 Credits (75 marks) 

305 Viva-voce 4 Credits (50 marks) 

 Internal assessment 4 credits (50 marks) 

Total 32 (400 marks) 

 

 

 

4th Semester 

 All Courses are Compulsory 

Course No. Course Name Credits 

401 Gender and Society 6 Credits (75 marks) 

402 Globalization and Society 6 Credits (75 marks) 

403 Sociology of Change and Development 6 Credits (75 marks) 

404 Sociology of Health and Medicine 6 Credits (75marks) 

405 Dissertation * 4 Credits (50 marks) 

 Viva-voce 4 credits (50 marks) 

Total 32 (400 marks) 

 

 

** All students will write dissertations based on short fieldwork 

 

 

 

 

 



 

Course 101                                                                                                                                                                 

Classical Sociological Thought 

 

Unit I: Emergence of Sociology as a discipline   

Enlightenment and its impact on thinking and reasoning, bearings of French Revolution and 

industrial revolution on the emergence of sociology as a discipline  

 

Unit II: Karl Marx 

Dialectical and Historical materialism  

Class and class struggle 

Surplus value  

Alienation 

 

Unit III: Emile Durkheim  

Division of labour in society 

Rules of sociological method 

Suicide 

Elementary forms of religious life 

 

Unit IV: Max Weber  

Social action  

Protestant ethic and emergence of capitalism 

Bureaucracy 

Interpretative Sociology - Verstehen, ideal types, historical-comparative method 

Unit V:  Vilfredo Pareto 

The logical and non-logical action 

Logico-Experimental Method 

Theory of residues and derivations 

Elite Theory  

 

Readings 

Ritzer, G. (2013). Sociological Theory. Jaipur: Rawat Publication 

Morrison, Ken. (2009). Marx, Durkheim, Weber: Formation of Modern Social Thought. New Delhi: 

Sage India Publication 

Turner, J., Power, C.H, Beeghley, L. (2006). The Emergence of Sociological Theory. New Delhi: Sage 

India Publication 

Bendix, R. (1960). Max Weber: An Intellectual Portrait. Jiapur: Rawat Publication   

Raymond. Aron. (1967). Main Currents in Sociological Thought. (Vol. I and II.) Penguin Publication 

Visvanathan, Susan. (2011). Reading Marx, Weber and Durkheim Today. New Delhi: Sage India 

Publication 

Kieran, Allen. (2004). Max Weber: A Critical Introduction. Pluto Press 



Kundu, Abhijit. (2012). Sociological Theory. Pearson Publication 

Althusser, Louis. (1969). For Marx. London: Penguin Publication 

Bottomore, Tom. (1983). A Dictionary of Marxist Thought. London: Blackwell 

 

 

                                                                        Course 102  

                                                          Indian sociological Thought 

 

Unit I: Indological / Textual perspectives 

G S Ghurye 

Louis Dumont 

Unit II: Structural Functionalism 

M N Srinivas 

S C Dube 

Unit III:  Marxism 

D P Mukherji 

A R Desai 

Unit IV:  Civilizational View 

N K Bose 

Unit V:  Subaltern View 

B R Ambedkar 

 

Readings 

Momin, A. R. (1996). The Legacy of G S Ghurye: A Centennial Festschrift. Bombay: Popular 

Pramanik, S.K. (1994). Sociology of G.S.Ghurye. Jaipur: Rawat Publication 

 

Upadhya, Carol. (2002).The Hindu Nationalist Sociology of G. S.Ghurye.  

Sociological Bulletin, vol.51, No.1: 28-57, March.   

 

Dumont, Louis. (1996). Homo Hirarchicus: The caste system and Its Implication. New Delhi: Vikas 

Publicastion 

 

Gupta, Dipankar. (2001). Social Stratification. New Delhi: Oxford University Press 

Singh, Yogendra. (1986). Indian Sociology. New Delhi: Vistaar Publication 



Srinivas, M.N. (2006). M.N.Srinivas Omnibas. New Delhi: Oxford India Publication 

Misra,P.K.,K.K.Basa and H.K.Bhat. (2007). M.N.Srinivas: The Man and His Work. Jaipur: Rawat 

Publication 

Sharma, S. (1985). Sociology in India. Jaipur: Rawat Publication 

Oommen, T.K and P.N.Mukherjee. (1986).Indian Sociology: Reflections and Introspections.Mumbai: 

Popular Prokashan 

Cohn,Barnad S. (2000). India: the Social Anthropology of a Civilization. New Delhi: Oxford University 

Press 

Nagla, B.K. (2008). Indian Sociological Thought. Jaipur: Rawat Publication 

Yogesh,Atal. (1976). Social Sciences: The Indian Scene. New Delhi: Abhinav 

 Yogesh, A. ( 2003 ).Indian Sociology: From Where to Where. Rawat Publication 

 

Dhanagere, D. N. ( 1998). Themes and Perspectives in Indian Sociology. Rawat Publication 

 

Jatava, D R. (2004). Glimpses of Indian Social Thought. Jaipur: ABP Publication 

Madan, T. N. (1994). Pathways: Approaches to the Study of Society in India. Delhi: OUP 

Mukherjee Parthanath. (ed) (2000). Methodology in Social Research: Dilemmas and Perspectives. 

New Delhi: Sage. 

Sen Tulika (ed). (2003). Nirmal Kr. Bose: Life, Works and Vision. Kolkata: Asiatic Society. 

Gore M S (1993). The Social context of the Ideology: Ambedkar’s Political and Social Thought. 

Omvedt Gail.(1994). Dalits and the Democratic revolution: Dr. Ambedkar and the Dalit Movement in 

Colonial India. New Delhi: Sage. 

Singh, Yogendra. (2004). Ideology and Theory in Indian Sociology. Jaipur: Rawat 

Unnithan, T. K . (1967). Sociology for India. New Delhi: Prentice Hall 

Singh, Yogendra. (1986). Indian Sociology: Social Conditioning and Emerging Concerns. Delhi: Vistaa 

 

 

                                                                    COURSE 103 

 

                                                                    Religion and Society 

Unit I: Meaning and scope                                     

  Sociology of religion: Meaning, scope & significance    

  Beliefs, magic and religion, element of religious experience, typology of religion  

Unit II: Approaches and Theories of Sociology of Religion  



   Durkheim- sociological functionalism, Weber- phenomenology, Marx- dialectical   

   Materialism, Levi-Strauss- structuralism  

Unit III: Religions of India    

   Buddhism, Christianity, Hinduism, Islam, Jainism, and Sikhism-social-   historical   

   Perspective, demographic profile, contemporary trends 

Unit IV: Religion in India   

  Sacred knowledge, sacred space, sacred time, sacred persona                                                                                

  Contestation over religion in India—fundamentalism, communalism, secularism,   

  proselytism 

Unit V: Religion and Social Change 

  Socio-religious movements, popular religion and emerging cults 

 

Readings 

Baird, Robert. D (ed). (1995). Religion in Modern India. Delhi: Manohar 

Davie, Grace. (2008). The Sociology of Religion. New Delhi: Sage 

Durkheim, E. (1968). The Elementary Forms of Religious Life. London: George Allen & Unwin 

Fisher, Mary Pat. (2002). Religions Today: An Introduction. London: Routledge 

 

Madan, T. N. (ed). (2004). India’s Religious Perspectives from Sociology & History. OUP 

Madan, T. N. (ed). (1992). Religion in India. New Delhi: OUP 

Madan T N (ed). 2004. India’s Religions. OUP 

 

Mazumder, H T. (1986). India’s Religious Heritage. New Delhi: Allied 

 

Robertson, R. (1970). The Sociological Interpretation of Religion. Oxford 

 

Robinson, Rowena. (2004). Sociology of Religion in India. New Delhi: Sage 

 

Shakir, Moin (ed). (1989). Religion, State and politics in India. Delhi: Ajanta 

 

Turner, Bryan S. (1991). Religion and social theory. London: Sage 

 

Vidyarthi, L P (ed). (1961). Aspects of religion in Indian Society. Meerut: Kedarnath Ramnath 

 

 

 

 



                                 Course 104 

 

                                                                    Urban Sociology 

 

Unit I:   Concept and meaning of urban sociology: Classical sociological traditions as urban and city 

dimension: Durkheim, Marx, Weber and Tonnies 

 

Unit II:  Approaches to the study of urban society : George Simmel : Metropolies; Louis Wirth: 

Urbanism; Redfield: Rural- Urban Continuum 

 

Unit III: Urbanization and Urban Social Systems in India: Emerging trends in urbanization, factors of 

urbanization, Sociological dimensions of urbanization, Social consequences of urbanization 

 

Unit IV: Problems of Urban Society: Migration, Problems of housing and slum, urban environmental 

problems, urban poverty 

 

 

Readings 

Quinn, J. A. (1955). Urban Sociology. S Chand & Co., New Delhi 

Pickwance, C. G. (ed). (1976). Urban Sociology: Critical Essays. Methuen 

Saunders, Peter. (1981). Social Theory and Urban Question. Hutchionson 

Bose, Ashish.(1978). Studies in India Urbanisation 1901-1971. Tata Mc Graw Hill 

Ronnan, Paddison.(2001).Handbook of Urban Studies. Sage: India 

Bharadwaj, R.K. (1974). Urban Development in India. National Publishing House 

Gold, Harry. (1982). Sociology of Urban Life.Prentice Hall, Englewood Cliff 

Alfred de Souza. (1979). The Indian City: Poverty, ecology and urban development. Manohar, Delhi 

Desai, A. R. and Pillai, S. D. (ed). (1970).Slums and Urbanisation. Popular Prakashan, Bombay 

Castells, M. (1977).The Urban Question. Edward Arnold, London 

Ramachandran, R. (1991). Urbanisation and Urban Systems in India. OUP, Delhi 

Sandhu, R.S. (2003).Urbanisation in India: Sociological contribution in Shivramkrishjan. K.C 

Amitav Kundu and B.N Singh (ed) (2005). Oxford Handbook of Urbanisation in India.OUP, New Delhi    

 

 

                                                      Interdisciplinary course (IDC-1) 

                                                                       General Sociology 

Unit I: Emergence of Sociology in the West as an academic discipline: Early Sociology: Historical 

circumstances, content and methodological issues, Sociology and Social Sciences: Approaches and 

Perspectives.  



Unit II: Concepts and Subject matter of Sociology: Society, Community, Institution, Association, 

Status and Role, Role Conflict, Social Control, Norms and Values, Social Groups, Religion, Culture: 

mass culture, popular culture; Individual and Society Interrelationship -Socialization, Self and 

Agency; Stratification and Social change. 

 Unit III: Major Perspectives: Functionalism, Marxism, Interpretive Approach, Structuralism, 

Feminism, Postmodernism. 

 Unit IV: Reflexivity: The Sociological Imagination; Social-humanistic Perspective; Sociology as an art 

form; Reflexive Sociology 

 

 Readings  

 Bauman, Z. (2010).Towards a Critical Sociology: An Essay on Common-sense and Imagination. 

London: Routledge 

 Berger, P. (1963).Invitation to Sociology. New York: Doubleday  

 Beteille, A. (2005). Sociology: Essays on Approach and Method. New Delhi: Oxford University Press 

 Durkheim, E. (1964). The Rules of Sociological Method. New York: The Free Press 

 Giddens, A. (1971). Capitalism and Modern Social Theory: An Analysis of the Writings of Marx, 

Durkheim and Max Weber. Cambridge: Cambridge University Press 

Inkeles, A.(1987). What is Sociology? New Delhi: Prentice-Hall 

 Marx, K. 1969. The Communist Manifesto. Moscow: Progress Publishers 

  Merton, R. K. (1949). Social Theory and Social Structure. New York: The Free Press 

  Mills, C. W. 1959. The Sociological Imagination. New York: Oxford University Press 

 Nisbet, R. (1976). Sociology as an Art form. London: Transaction Publishers  

 Parsons, T. 1951. The Social System. London: Routledge 

                                                                

                                                                           Course 201 

                         Sociological Theory I 

  

Unit I: Fuctional Theory 

 

Talcott Parsons, 

   

 Robert King Merton                                                                                                                                                                                                   

   

  

Unit II: Conflict Theory     

 

Simmel                                                                                                                                                                                                                                       



   

Dahrendorf 

Cosar 

 

Unit III: Social Exchange Perspective   

 

 George C Homans  

                                 

 Peter M. Blau 

 

Unit IV:  Interactionist Perspective                                                                                                       

  George Herbert Mead  

  Herbert Blumer                         

  Erving Goffm 

 

Readings 

Turner,J.H.(2012). Theoretical Sociology: 1830 to the present. Sage Publication 

Blau, Peter M. (1964). Exchange and Power in Social Life.New York: John Willey & Sons 

 

Blumer, Herbert. (1987). Symbolic Interactions: Perspective and Method. California: University of 

California, Press 

 

Coser, Lewis A. (1956). The Functions of Social Conflict. London: Free Press of Glencoe 

 

Collins, Randall. 1997. Sociological Theory. Jaipur/New Delhi: Rawat 

 

Dahrendorf, Ralf. (1954). Class and Class Conflict in Industrial Society.Stanford: Stanford University 

Press 

 

Giddens, Anthony. (1983). Central Problems in Social Theory: Action, Structure and Contradiction in 

Social Analysis. London: Macmillan 

 

Goffman, E. (1959). Presentation of Self in Everyday Life. New York: Doubleday Anchor 

 

Mead, G.H. (1934). Mind, Self and Society. Chicago: University of Chicago Press. 

 

Merton, Robert K. (1968). Social Theory and Social Structure. (Second Edition) New Delhi: Amerind 

Publishers Pvt. Ltd 

 

Parsons, Talcott. (1968). The Structure of Social Action. New York. Free Press 

 

Ritzer, George. (1992) (3rd edition). Sociological Theory. New York: McGraw-Hill 

 

Turner, Jonathan H. (1995). (4th edition). The Structure of Sociological Theory. Jaipur and New Delhi: 

Rawat 

 



Zeitlin, Irving M. (1998). (Indian edition). Rethinking Sociology: A Critique of Contemporary 

Theory.Jaipur and New Delhi: Rawat 

 

Wallace, Ruth and Alison, Wolf. (1963). Contemporary Sociological Theory. Englewood Cliffs: Prentice 

Hall Inc. 

 

 

 

 

 

                                                                         Course 202 

                                                                  Politics and Society 

 

Unit I: Approaches to the Study of Politics: Liberalism, Democracy, Pluralism, Marxism  

 

Unit II: State, Politics and Domination: Weber, Pareto, C.W.Mills, Gramsci, Althuser, Foucault 

 

Unit III: Indian Democracy: Rights, Social Justice, Citizenship in Indian Constitution 

 

Unit IV: Contemporary Challenges in Indian Politics: Role of caste, religion, regionalism and 

language in Indian politics, Post-colonial experience of Indian Democracy, politicization of social life, 

Limited Citizenship 

 

 

 

Readings 

Ali, Ashraf and Sharma, L.S. (2001). Political Sociology: A New Grammar of Politics. Hyderabad, 

University Press 

Gupta Dipankar. (1995). Political Sociology in India: Contemporary Trends. Bombay: Orient Longman 

Nagla, B. K. (ed). (1999). Political Sociology. Jaipur: Rawat 

Bottomore, T. B. (1978). Elites and Society. UK: Penguin Books 

 Mills. C. W. (1963). Power Elite. New York: OUP. 

Eccleshall Robert et.al. (eds). (1984). Political Ideologies. London: Hutchinson 

Barker, Philip. (1998). Mitchel Foucault: An Introduction 

Kate, Nash. (2000). Contemporary Political Sociology. New Delhi: Black Well Publishers 

 

Kothari, Rajani (Ed.). (1973). Caste and Indian Politics. Delhi: Oxford Longman  

 

Kohli, Atul. (1988). India’s Democracy. Princeton University press, Surrey 

Gopal Jayal Neeraja.( 1999). Democracy and the state. OUP, Delhi 



Benedict, Anderson. (1991).Imagined Communities. Verso 

Gershon, Shafir. (ed) (1998).The Citizenship Debates. University of Minnesota Press 

Chatterjee, Partha. (2004). The Politics of the Governed. New Delhi: Permanent Black 

 

CSDS. (2007). State of Democracy in South Asia. New Delhi: OUP. 

 

Frankel Francine R et.al. (eds). (2000). Transforming India. New York: Oxford 

 

Jana, A K et.al. (eds). (2002). Class, Ideology and Political Parties in India. New Delhi: South Asian 

Publishers 

 

Kothari, R. (1979). Politics in India. Delhi: Orient Longman 

 

Lipset, S. M. (1959). Political Man. H.E.B 

 

 

                                                                 Course 203 

                                                                 Rural Society in India 

 

Unit I: Basic Concepts and Characteristics: 

Basic characteristics of agrarian society 

Agriculture and Social Structure: family, caste, religion, habitat and settlement 

Unit II: Debates on mode of production and agrarian relations 

Land Tenure system and production relation, agrarian legislation and rural social Change, rural 

poverty, Depeasantization, emigration, landless labour 

Unit III: Planned change of rural society  

Panchayatraj, local self government, Decentralization and devolution of power, rural development 

strategies and programmes 

Unit VI: Agrarian Mobilization and Movements: Peasant mobilization and movements in colonial 

and post colonial India: Nature and Forms 

Unit V: Globalisation and its impact on agriculture in India  

New agricultural Technology and adaption of new agricultural practices, 

Globalization and its impact on Indian agriculture 

 

Readings 



Desai, A. R. (1977). Rural Sociology in India. Bombay: Popular Prokashoni 

 Beteille, Andre. (1974).Six Essays in Comparative Sociology. New Delhi (Relevant chapters): OUP 

Dhanagare, D. N. (1988). Peasant Movements in India. New Delhi: OUP 

Shanin, T. (1991). Peasantry: Delineation of a Sociological Concept. Journal of Peasant Studies, 

pp. 180-200. 

Desai, A. R. (ed.) (1979). Peasant Struggles in India. Bombay: OUP  

 

Mohanty, B B. (ed.) (2012). Agrarian Change and Mobilisation, New Delhi: Sage Publication  

 

‘Special issue on New Farmers’ Movements in India’ The Journal of Peasant Studies,, Vol. 21 (3&4), 

April & July 1994. T. J. Byres, Tom Brass, D. N. Dhanagare, Staffan Lindberg, Gail Omvedt, Joya Hasan, 

Sucha Singh Gill, Muzaffar Assadi, Jairus Banaji have contributed papers to this issue.)  

 

Stokes, Eric. 1978. The Peasant and the Raj: Studies in Agrarian Society and Peasant Rebellion in 

Colonial India. Cambridge: Cambridge University Press  

 

 

 

 

 

                                                                            Course 204  

                                                                                                                                             

                                                           Family, Marriage and Kinship 

 

 

Unit I: Nature and significance of study of Family Marriage and Kinship 

Unit II: Family 

  

Family as an institution 

 

Structure and function of family 

Dimensions of the family 

Unit III: Marriage  

 Marriage as an institution 

 Marriage and affinity: principles of legitimacy, rules of Marriage 

 Marital instability and Marriage Acts 

Unit IV: Kinship 

Approaches to the kinship studies: structural-functional, structural,  

Cultural and gender perspective 

Kinship bonds: lineage, clan, phratry, moiety, kin-groups,  



Emerging kinship relations  

Kinship relations: Continuity and Changes  

Unit V: Kinship, Marriage and Family in India 

Indian Kinship System: Features and Forms 

Contemporary marriage practices in India 

Indian Family: Structure and Change 

 

Readings 

Ahuja,Ram. (1993). Indian Social System. Jaipur: Rawat 

Fox, Robin. (1967). Kinship and Marriage: An Anthropological Perspective, Harmondsworth: Penguin. 

Books Ltd 

Sharma, K.L. (2003). Indian Social Structure and Change. Jaipur: Rawat Publication 

Goody, Jack (ed). (1971). Kinship. Harmondsworth: Penguin 

Levi-Strauss, Claude. (1949). The Elementary Structure of Kinship. London: Eyre and Spottiswood 

Radcliffe-Brown, A. R. (1952). Structure and Function in Primitive Society. London: Cohen and West 

Shah, A.M. (1974). The Household Dimension of the Family in India. Berkeley: University of California 

Press 

Uberoi, Patricia (ed.). (1993). Family, Kinship and Marriage in India. New Delhi: Oxford University 

Press 

Carsten, Janet. (2000). Cultures of Relatedness: New Approaches to the Study of Kinship. Cambridge: 

Cambridge University Press 

Dube, Leela. (1974). Sociology of Kinship: An Analytical Survey of Literature. Bombay: Popular 

Prakashan 

Engels, F. (1948). The Origin of the Family, Private Property and the State, Moscow: Progress 

Publishers 

Goody, Jack (ed.). (1958). The Developmental Cycle in Domestic Groups. Cambridge: Cambridge 

University Press 

 

                                                           Interdisciplinary course (IDC) 

        Indian Social System 

 

Unit I: Indian social organization  



Basic elements, Historical moorings, Continuity and change, Unity in diversity, Textual and field view, 

Approaches to the study of Indian society  

Unit II: Social institutions and their changing dimensions  

Family, caste (and Varna), Jajmani system, tribe, religion                                                                                                     

Marriage among Hindus, Muslims and Christians, Caste among non–Hindus                                                            

Unit III: Dynamics of Social Exclusion and Inclusion     

 Rural-urban interactions and the emerging society                                                                                                                                            

scheduled Tribes, Scheduled Castes, Other Backward Castes, Women, Minorities                                                                           

Unit IV: Cultural traditions and social change 

Great and Little Traditions–Universalisation and Parochialisation, Sanskritisation and   

Westernisation, Globalization 

Unit V: Social structure and social change     

Secularisation, urbanisation, industrialisation, modernisation, nation-building 

 

Readings 

Ahuja, Ram. (1993). Indian Social System. Jaipur: Rawat Publication 

Sharma,K.L.(2008).Indian Social Structure and Change. Jaipur: Rawat Publication 

Ahuja, Ram. (1992). Society in India. Jiapur: Rawat Publication 

Ahmed, Imtiaz (ed). (1978). Caste and Social Stratification among the Muslims. Delhi: Manhor  

Bose, N.K. (1967). Culture and Society in India. Bombay: Asia Publishing House 

Dube, S.C. (1990). Society in India. New Delhi: National Book Trust 

Mandelbaum, David, G, (1970). Society in India. Bombay: Popular Prakashan  

Nagla, B K. (2014). Indian Sociological Thought. Jaipur/Delhi: Rawat Publications. 

Singh, Yogendra. (1986). Modernisation of Indian Tradition. Jaipur: Rawat Publications  

Srinivas, M.N, (1962).  Caste in Modern India and Other Essays. Bombay: Asia publishing House  

Srinivas, M.N. (1969).  Social Change in Modern India. Berkeley: University of California Press 

Srinivas, M. N. (1980). India’s Social Structure. New Delhi Hindustan Publishing Corporation  

Uberoi, Patricia. (1993). Family, Kinship and Marriage in India. New Delhi: Oxford University Press 

 

 



                                                                        Course   301            

                                                                 Sociological Theory II 

        

 Unit I: Neo-functionalism                                                                                                                            

  Jeffery C. Alexander 

  Paul Colomy 

Unit II: structuralism and post-structuralism,  

  Levi-Strauss 

  M. Foucault 

  Derrida 

Unit III: Post Marxism and Neo Marxism                                                                                                                                                                       

  T.Adorno 

  Jurgen Habermas 

Unit IV: Phenomenology and Ethnomethodology 

    Edmund Husserl 

   Alfred Schutz 

   Peter L.  Berger and Thomas Luckmann  

   Herald Garfinkel  

Unit V:  Recent Trends in Sociological Theory                                                                                   

    Anthony Giddens                                                                                                         

    Bourdieu                                                                                                          

    Modernism and Postmodernism  

Readings 

 

Doshi,S.L.(2008). Modernity, Post-modernity and Neo-sociological Theory. Jaipur: Rawat Publication 

Turner, J.H. (2012). Theoretical Sociology: 1830 to the Present. Sage Publication 

George, Ritzer and Douglas, G.J. (2010). Sociological Theory. New York: McGraw-Hill 

Alexander, Jeffrey C. (1987). Twenty Lectures: Sociological Theory since World War II. 

New York: Columbia University Press 

Alexander, Jeffrey C. (1985). Neo-functionalism. New Delhi: Sage 



Bottomore, T. B. (1984). Frankfurt School. London: Tavistock Publications 

Berger, P. L.  … The Social Construction of Reality. Penguin Press 

 

Blumer, Herbert. (1987). Symbolic Interactions: Perspective and Method. California: University of 

California, Press 

 

Garfinkel, H. 1967. Studies in Ethnomethodolgy, New Jersey: Prentice Hall 

 

Goffman, E. 1959. Presentation of Self in Everyday Life, New York: Doubleday Anchor 

 

Habermas, J. (1981). Theory of Communicative Action Boston: Beacon 

Lash, Scott. (1990). Sociology of Post –modernism. London: Rutledge 

Levi Strauss, Claude. (1969). The Elementary Structure of Kinship. Boston: Beacon Press  

Levi-Strauss, Claude. (1973). Structural Anthropology. Glencoe: William Collins 

 

 

 

                                                                          Course 302                                                                                                                                                                           

                                                                Research Methodology  

        

Unit I: Meaning and Nature of Sociological Research 

Philosophy of social research 

Theory and Research: Grounded theory of research 

Positivism and its Critique 

 Idealistic tradition and its Critique 

Ethical aspect of social research 

Unit II  : Types of Research 

 Exploratory, descriptive and explanatory 

 Experimental, Diagonistic, Evaluative, Comparative 

 Historical and dialectical  

Unit III: Scientific Aspects of social research  

Inductive and deductive reasoning 

Research design, Conceptualization, Construction of hypothesis, paradigm, model, Theory Building 

Unit IV: Sources of Data and Processing 



Documents and Field Study: Sampling, Survey method, Questionnaire, Schedule, Observation, 

Interview, Case study, Genealogy, Group Discussion, Content analysis 

  

Data processing and analysis: Graphical Presentation of Data, Application of Computer 

 

Unit V: Basic Statistics in Social Research 

 

Measures of central tendency 

Measures of dispersion 

Correlation and regression 

 

 

 

Readings 

Ahuja, Ram. (2003). Research Method. Jaipur:Rawat 

Kargen. (2012). Doing Social Research. Jaipur: Rawat Publication 

Barnes, John A. (1979). Who Should Know What? Social Science, Privacy and Ethics. Harmondsworth: 

Penguin 

Bleicher M. (1988). The Hermeneutic Imagination. London: Routeldege and Kegan Paul (Introduction 

only) 

Bose, Pradip Kumar, (1995). Research Methodology. New Delhi: ICSSR 

Hughes, John. (1987). The Philosophy of Social Research. London: Longman 

Madge, John. (1970). The Origins of Scientific Sociology. London: Tavistock.  

Hawthorne. Geoffrey. (1976). Enlightenment and Despair: A History of Sociology. Cambridge: 

Cambridge University 

Mukherjee, P.N. (eds.) (2000). Methodology in Social Research: Dilemmas and Perspectives. New 

Delhi: Sage (Introduction) 

Goode,W.J. and P.F. Hatt.(1952). Methods in Social Research. New York: McGraw Hill Book Co 

Young, P.V. (1988). Scientific Social Surveys and Research. New Delhi: Prentice Hall of India  

Weber, Max. (1949). The Methodology of Social Sciences. Glencoe: Free Press 

Naiwa. (1996). The A B C of Research. New Age: International (P) Ltd 

                                              

                                                                 Course 303 

                                                         Environmental Sociology 

 

Unit I: Classical Sociological tradition: Karl Marx, Emile Durkheim and Max Weber on environmental 

concerns. 



Unit II: Environmental Sociology: The rise, decline, and resurgence of environmental sociology, 21st 

century paradigm 

Unit III: Emerging theoretical parameters in environmental sociology: Contributions of Zavestoskis, 

Dunlap and Catton, Ramchandra Guha, Patric Geddes and Radhakamal Mukherjee 

Unit IV: Social impact assessment of environmental issues: Development, displacement, Relocation 

and environmental problems. 

Unit V: Initiatives and Policies for Environmental Sustainability 

 

 

Readings 

 

Bell, M.M. (2009). An Invitation to Environmental Sociology. New Delhi: Pine Forge Press 

 

Gould, K.A. and T.L. Lewis. (2009). Twenty Lessons in Environmental Sociology. New York: Oxford 

University P  

 

Gadgil, Madhav and Guha,R. (1996). Ecology and Equity: The Use and Abuse of Nature in 

contemporary India. New Delhi: OUP  

 

Munshi, Indra. (2000). Environment’ in Sociological Theory. Sociological Bulletin. Vol.49, No.2 

 

Dunlap R.E. & W. Michelson. (2008). Handbook of Environmental Sociology. Jaipur: Rawat 

Publications  

Hannigan, J. (2008). Environmental Sociology. Oxon: Rutledge  

 

Dunlap, R.E. et al. (2000).Sociological Theory and Environment: Classical Foundations and 

Contemporary Insights. Maryland- USA: Rowman & Littlefield Publishers  

 

Schnaiberg, A. (1998).The Environment. New York: Oxford University P 

 

Giddens, Anthony.(1996). Global Problems and Ecological Crisis in Introduction 

To  Sociology. 2nd Edition. New York: W.W. Norton and co 

 

Singh, K.S. (2000). Ecology, Identity and Culture in ICSSR Quarterly. Spring 

 

Guha, Ramchandra. (1994). Sociology and its Dilemmas of Development. New Delhi: ICSSR 

 

 

 

 

                                                                           Course 304 

                                                        Ethnicity, Pluralism and Nation 

 

 

Unit I: Nature and Characteristics of Ethnicity              



Ethnicity and identity 

Theories of ethnicity 

 

 

Unit II: Cultural Diversity in Comparative Perspective         

Pluralism 

Multiculturalism 

Globalization 

 

Unit III: Emergence of Nations 

Ethnicity, nation and nationalism 

Colonization and emergence of nation states in South Asia 

 

Unit IV: Ethnicity in India 

Nation Building and National Identity 

Ethnic conflict and movements 

Globalization and its impact on ethnic culture and politics 

 

Unit V: Ethnic Composition and Ethnicity in North Bengal 

 

 

Readings 

 

Benedict, Anderson. (1983). Imagined Community. London: Verso 

 

Basu, Amitava & Atul, Kohli. (ed). (1998). Community Conflicts and The State in India. Delhi: OUP. 

 

Desai, A R. (1966). Social background of Indian Nationalism. Bombay: Popular 

 

Glazer, N.  et.al. (eds). (1975). Ethnicity: Theory and Experience. Cambridge: Harvard University Press 

 

Gore, M.S. (2002). Unity in Diversity: The Indian Experience in Nation Building. Jaipur: Rawat 

 

Hutchinson, J and Smith, A D. (ed). (1996). Ethnicity. New York: OUP. 

 

Jenkins, R. (1998). Rethinking Ethnicity. London: Sage 

 

Karna, M. N (ed). (2006). Democracy, Pluralism and Conflict. Jaipur: Rawat 

 

Oommen, T. K . (ed) (1997). Citizenship and National Identity. Delhi: Sage 

 

Oommen, T. K. (2002). Pluralism, Equality and Identity: Comparative Studies. Delhi: OUP 

 

Sharma, S. L and Oommen. T.K. (2000). Nation and National Identity in South Asia. Delhi: Orient 

Longman. 

 

Phandis, U. (1990). Ethnicity and Nation Building in South Asia. Delhi: Sage 

 



Singh, Y. (2000). Culture Change in India: Identity and Globalisation. Jaipur: Rawat 

 

Singh, Y. (2000). Social change in India. New Delhi: Haranand. 

 

Walker, C. (1994). Ethno-nationalism: The quest for understanding. Princeton: Princeton University 

Press 

 

 

 

                                                                             Course 401 

                                                                     Gender and Society 

 

Unit: I  Social Construction of Gender    

 Gender versus biology, equality versus difference, women in family-socialisation,   

nature versus gender, gender role, private–public dichotomy, sexual division of  labour,  

patriarchy as ideology and practice 

 

Unit II: Emergence of Feminist Thought 

Feminist Theories, emergence of women’s studies 

 

Unit III : Gender based Division of Labour/Work    

 Production versus reproduction, household work, invisible work, women’s work and  

technology, impact of  liberalisation and globalisation on women, development and  

women empowerment 

 

Unit IV: Gender related issues in India 

Post-Independence demographic profile –gender gap (Census, NSS), Caste and class  

intersectionality of gender, role of state and NGOs in empowerment of women 

 

Unit V : Women and Society in India  

Marginalisation of women and sexual division of labour, reservation for women, religious 

 conception of women, women as repositories of cultural practices and tradition, customary  

law and tribal women, issues affecting quality of life of women- health, education, land right,  

ecology, communalism, violence 



Readings 

Altekar, A.S. (1983). Position of Women in Hindu Civilisation. Delhi: Motilal Banarasidas 

Chaudhuri, Maitrayee. (2011). The Indian Women’s Movement: Reform and Revival. New Delhi: Palm 

Leaf Publications 

Ritzer, G. (2011). Sociological theory. Jiapur: Rawat Publication 

Desai, Neera and M. Krishna raj. (1987). Women and Society in India. Delhi: Ajanta 

Dube, Leela et.al. (eds.) (1986). Visibility and Power: Essays on Women in Society and Development. 

New Delhi: OUP 

Forbes, G. (1998). Women in Modern India. New Delhi: Cambridge University Press 

India, Government of. (1974). Towards Equality: Report of the Committee on the Status of Women 

McCormack, C. and M. Strathern (ed.) (1980). Nature, Culture and Gender. Cambridge: Cambridge 

University Press 

Myers, Kristen. Anderson et.al. (eds.) (1998). Feminist Foundations: Towards Transforming 

Sociology.New Delhi: Sage 

Oakley, Ann. (1972). Sex, Gender and Society. New York: Harper and Row 

Vaid, S. & K. Sangari. (1989). Recasting Women: Essays in Colonial History. New Delhi: Kali For 

Women 

Agarwal, B. (1994). A Field of One’s Own: Gender and Land Rights in South Asia. Cambridge: 

Cambridge University Press 

Chanana, Karuna. (1988). Socialisation, Women and Education: Explorations in Gender Identity. New 

Delhi: Orient Longman 

Ghadially, Rehana (ed.) (1988). Women in Indian Society. New Delhi: Sage 

Kramer, Laura. (2004). The Sociology of Gender. Jaipur/ New Delhi: Rawat Publications 

Tong, Rosemarie. (1989). Feminist Thought: A Comprehensive Introduction. Colarodo: West view 

Press 

Wharton, Amy S. (2006). The Sociology of Gender. Victoria: Blackwell Publishing.                                     

Whelham, Imelda. (1997). Modern Feminist Thought. Edinburgh: Edinburgh University Press 

Kramer, Laura. (2011). The Sociology of Gender. Jaipur: Rawat Publication 

Roy, Srila (2012). New South Asian Feminism. London & New Yorks: Zed Books 

Mazumdar, Rinita. (2004). Understanding Gender. Kolkata: Towards Freedom 

Mazumdar, Rinita. (2010). A short introduction to feminist theory: Kolkata, Anupset 

 

                                                                     



                                                                        Course 402 

                                                              Globalisation and Society 

 

Unit I: Nature and Dynamics of Globalization  

The historical and social context of globalization 

Perspectives on globalization 

Distinctive characteristics of globalization 

 

Positive and negative implications of globalization  

 

 

Unit II: Agencies of Globalization  

National and International Agencies, Multinational Corporations (MNCs), Nation State, Non- 

 

Governmental Organizations (NGOs), International Agencies (IMF, World Bank, WTO). 

 

Unit III: Economic Globalization  

Global capitalism 

Structural adjustment 

 

Impact on the poor, labouring classes, and the environment 

 

 Unit IV: Political Implications of Globalization  

Sovereignty vs. imperialism 

 

Global integration vs. localism 

 

Clash of civilizations 

 

Anti-globalization movements 

 

Unit V: Globalization and Culture  

Cultural imperialism, Orientalism, Westernization 

Consumerism and the role of media 

McDonaldization and Corporate culture 

Cultural homogenization vs. cultural hybridization 

Global tourism 

 

 



Readings 

Appadurai, Arjun. (1997). Modernity at large: cultural dimensions of globalization. New Delhi: OUP 

 

Dasgupta, Samir (ed). (2004). The Changing Face of Globalization. New Delhi: Sage. 

 

Dasgupta, Samir et.al. (eds). (2006). Globalization and After. New Delhi: Sage 

Dreze, J and Amartya Sen. (1996). Indian economic Development and Social Opportunity. Delhi: OUP 

 

Escobar, Arturo. (1995). Encountering development. London: Macmillan 

 

Hoogvelt, Ankie. (1998). The sociology of development. London: Macmillan. 

 

Kiely, Ray and Phil, Mafleet (eds). (1998). Globalisation and the third world. London: Routledge. 

 

Kofmann, Eleonore et.al. (2003). Globalisation: Theory and Practice. London: Continiuum 

 

Nathan, Dev. et.al. (eds) (2004). Globalization and Indigenous People in Asia: Changing the Local 

Global Interface. New Delhi: Sage. 

 

Pathak, Abhijit. (2006). Modernity, Globalization and Identity. Delhi: Aakar Books. 

 

Preston, P W. (1996). Development theory- An introduction. Oxford: Blackwell. 

 

Schruuman, Frans J. (ed) (2004). Globalization and Development Studies: Challenges for the 21
st

 

Century. New Delhi: Vistaar. 

 

Waters, Malcolm. (1996). Globalisation. London: Routledge 

 

Went,  Robert. (2000). Globalisation: Neo-Liberal Challenge, Radical Responses. London: Pluto Press 

 

 

                                                                          COURSE 403 

                                                   Sociology of Change and Development 

 

 

Unit I: Meanings and Forms of Social Change and Development  

 

Evolution, progress, transformation, reform and revolution, change-in-structure and 

Change-of-structure, modernization 

Development and economic growth, Basic Needs Approach, PQLI, Human Development 

Sustainable Development, Ethno-development, Eco-development. 

 

 

 

Unit II: Theoretical Perspectives on Social Change and Development  

 

Linear, cyclical, conflict theories of social change 

Marxian perspective 

Liberal Perspective 



Dependency perspective  

 

 

Unit III: Cultural Critique of Development  

 

Culture / tradition / social structure in relation to development 

Development vis-à-vis displacement, regional disparity, cultural revivalism and ethnicity 

Gender and development, NGOs and development, Gandhi on development. 

 

Unit IV: Indian Experience of Social Change and Development  

 

Issues, processes and trends of social change in India 

Socio-cultural repercussions of liberalisation, globalisation, new communication 

technology and bio-technology 

Sociological appraisal of five year plans; issues in development debate for India. 

 

Readings 

  

Appadurai, Arjun. (1997). Modernity At Large: Cultural Dimensions of Globalisation. New Delhi: OUP 

Dereze, Jean and Amartya Sen. (1996). India: Economic Development and Social Opportunity. New 

Delhi: OUP 

Desai, A.R. (1985). India’s Path of Development: A Marxist Approach. Bombay: Popular Prakashan 

(Chapter II) 

Giddens, Anthony. (1996). Global Problems and Ecological Crisis’ in Introduction to Sociology. 2nd 

Edition: New York: W.W. Norton & Co 

Harrison, D. (1989). The Sociology of Modernisation and Development. New Delhi: Sage 

Haq, Mahbub Ul. 1991. Reflection on Human Development. New Delhi, OUP 

Dube, S.C. 1983 Modernisation and Development: An Alternative Paradigm, New Delhi, Vikas 

Dube, S.C. 1990 Tradition and Development, New Delhi, Vikas 

Frank, A.G. 1974 Capitalism and Underdevelopment in Latin America, New York, Monthly Review 

1986 Gilbert, E. 1985 Rural Development in Asia: Meeting with Peasants, New Delhi, Sage 

Harris, Graham 1989 Sociology of Development, London: Longman 

Kartar Singh Rural Development: Principles, Policies and Management, New Delhi, Sage  

Larrain, Jorge 1989 Theories of Development: Capitalism, Colonialism and Dependency, London, 

Polity Press 

Sharma, S L 1980. ‘Criteria of Social Development’ in Journal of Social Action, Jan-Mar 



Sharma, S L 1986. Development: Socio-Cultural Dimensions. Jaipur: Rawat. (Chapter 1) 

Sharma, S.L. 1994. ‘Salience of Ethnicity in Modernisation: Evidence from India’ in Sociological 

Bulletin, Vol.39, Nos. 1&2. Pp.33-51 

Srinivas, M.N. 1966. Social Change in Modern India, Berkley: University of Berkley 

Symposium on Implication of Globalisation. 1995. Sociological Bulletin, Vol. 44 (Articles of Mathew, 

Panini & Pathy) 

World Bank. 1995. World Development Report. New York 

Amin, Samir. 1979. Unequal Development. New Delhi: OUP 

Giddens, Anthony. 1990. The Consequences of Modernity. Cambridge: Polity Press 

Kiely, Ray and Phil Marfleet (eds). 1998. Globalisation and the Third World, London: Routledge 

Sharma, S L 1992. ‘Social Action Groups as Harbingers of Silent Revolution’ in Economic and Political 

Weekly, Vol.27, No.47 

Sharma, S.L. 1994. ‘Perspectives on sustainable Development in South Asia: The Case of India’ in 

Samad (Ed.) Perspectives on Sustainable Development in Asia, Kuala Lumpur: ADIPA 

Sharma, S.L. 2000. ‘Empowerment without Antagonism: A Case for Reformulation of Women’s 

Empowerment Approach’ Sociological Bulletin, Vol.49. No.1 

UNDP. 1997. Human Development Report, New York: Oxford University Press 

Wallerstein, Immanuel. 1974. Modern World System, New York: OUP 

Waters, Malcolm. 1995. Globalisation, New York: Routledge and Kegan Paul 

 

 

 

                                                                     Course 404 

                                                   Sociology of Health and Medicine 

 

Unit I: Health and Society: The emerging relationship between medicine and sociology, social 

perspectives of health and health care 

Unit II: Social Epistemology:  

a. Cultural factors bearing on health in India  

b. Common occupational diseases and Prevention of occupational diseases 

Unit III: Medicine as an institution of social control; Health and Social 

Structure 

Unit IV:  The sociology of health in India: Disparities in health indices: Historical Development of 

health services system in India; the sociology of medical knowledge and medical systems in India 



Unit V: Role of State in Health Care Initiative; Financing Health Care 

And Insurance sector 

 

Readings 

Annandale, Ellen. (2014). The Sociology of Health and Medicine: A Critical Introduction. John Wiley & 

Sons 

Bradby, Hannah. (2009).Medical sociology: an introduction. London: SAGE Publications 

Nettleton, Sarah. (2013). The sociology of health and illness. Cambridge: Polity 

Turner, Bryan S. (2004). The new medical sociology: social forms of health and illness. New York: 

W.W. Norton 

Dak.T.M. (1991). Sociology of Health in India. New Delhi: Kaveri Printers Pvt 

Banerji,D .(1985). Health and Family Planning Services in India: An Epidemiological Socio Cultural and 

Political Analysis and a Perspective, New Delhi: Lok Paksh 

Imrana Qadeer 198, Health Services System: An Expression of Socio Economic Inequalities, Social 

Action, Vol.35, 197\85. 

Veeranarayana, Kethineni. (1991). Political Economy of State Intervention in Health Care, EPW, 

October 19, 19 

 

                                                                    Course 405 

                                                       Dissertation and Viva-voce 

Students are required to conduct a field study involving data collection on a selected topic, analyze 

the data and write a Research report. Students are also required to appear for a Viva-Voce on the 

prepared dissertation 

 

 

                                                

                                                                 ********************** 
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Choice Based Credit System 
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RAIGANJ UNIVERSITY 

PG Syllabus in Zoology 

CBCS-2017-18 

 

Semester-I 

Core 

Course 

Theory 

Course Name 

Marks 

Credit 
Hrs/W

eek 

End 

Term 

Exam 

Total 

 

 

ZGT-101 

Unit I 

Functional Biology of Non Chordates:  55 

 
 4 4 

Unit II 

Functional Biology of Chordates:  

   55 4.0 4 

 

 

ZGT-102 

Unit I 

Biochemistry 
55  4 4 

Unit II 

Endocrinology 

   55 4.0 4 

 

ZGT-103 

Unit I 

Cell Biology 
55  4 4 

Unit II 

Genetics 

  55 4.0 4 

 

Core Course Practical 

ZGP-101 Non Chordate and Chordate 25 25 2.0 6 

ZGP-102 Genetics and Cell  Biology  50 50 4.0 6 

 

Continuing Evaluation (Class Test)     

ZGC-101, 102, 103 20x3  60 2.0x3=6.0  

 

Interdisciplinary Course (IDC-1)     

ZGIDC-1  75+25 100 8.0 5 

 

Total marks and credit in Semester-I  400 32  
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Semester-II 

Core Course 

Theory 
Course Name 

Marks 

Credit Hrs/Week 
End 

Term 

Exam 

Total 

 

ZGT-201 

Unit I 

Immunology 
55  4 4 

Unit II 

Biotechnology 

   55 4.0 4 

 

ZGT-202 

Unit I 

Ecology  
55  4 

4 

 Unit II 

Animal Behavior 

   55 4.0 4 

 

ZGT-203 

Unit I 

Insect Biology 
55  4 4 

Unit II 

Freswater Aquaculture 

   55 4.0 4 

 

Core Course Practical     

ZCP-201 Biochemistry & Ecology  25 25 2.0 6 

ZCP-202 Immunology & Biotechnology 50 50 4.0 6 

 

Continuing Evaluation (Class Test)     

ZGC-201,202, 203  
20x3  60 

2.0x3= 

6.0 
 

 

Interdisciplinary Course (IDC-2)     

ZGIDC-2  75+25 100 8.0 5 

 

Total marks and credit in Semester-II  400 32  
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Semester-III 

Core Course 

Theory 
Course Name 

Marks 

Credit 
Hrs/Wee

k 

End 

Term 

Exam 

Total 

 

 

ZGT-301 

Unit I 

Taxonomy and Biosystematics 
38 38 3 

3 

 Unit II 

Biodiversity & Wildlife 

    3.0 3 

 

ZGT-302 

Developmental Biology and Gamete 

Biology 
38  3 3 

   38 3.0 3 

 

ZGT-303 

 

 

Biophysics and Biostatistics 

 
55  

4 
4 

   55 4.0 4 

 

Elective Course 

(Students to opt for any one course) 
    

 

ZET-301 

 

 

Cellular Immunology & 

Molecular Immunology  
75  6 6 

   75 6.0 6 

 

ZET-302 

 

Ecology  
75  6 6 

   75 6.0 6 

ZET-303 
Insect Physiology & Biochemistry 

and Industrial Entomology     
75  6 6 

   75 6.0 6 

 

 

ZET-304 

Applied Ichthyology and Aquaculture 75  6 6 

   75 6.0 6 

 

 

ZET-305 

 

Molecular Cell Biology 75  6 6 

   75 6.0 6 

 

Core Course Practical     

ZGP-301 Developmental Biology and Gamete 

Biology 
25  2 3 

   25 2.0  

 

Continuing Evaluation (Class Test)     

ZGC-301,302, 303 

 

12x2=24 

20x1=20 
 

1.0x2=2.0 

2.0x1=2.0 
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ZEC-301/302/303/304/305 (Based on Elective 

Course) 

25x1=25 2.0x1= 2.0 

 
 

24+20

+25 
6.0  

 

Ability Enhancement Course     

ZGE-301 Seminar 50 50 4.0  

ZGV-301 Comprehensive Viva Voce 25 25 2.0  

ZGE-302 Group Discussions (G.D.) 25 25 2.0  

 

Total marks and credit in Semester-III  400 32  

     
N.B. Students opting for ZET-301 should opt ZET-401; similarly, ZET-302 should opt ZET-402, ZET-

303 should opt ZET-403, ZET-304 should opt ZET-404; and  ZET-305 should opt ZET-405 

 

 

Semester-IV 

Core Course 

Theory 
Course Name 

Marks 

Credit Hrs/Week 
End 

Term 
Exam 

Total 

 

ZGT-401 

Animal  physiology and 

neurobiology 38  3 3 

   38 3.0 3 

 

 

ZGT-402 

 

Evolution & Population Genetics 

 
38  3 3 

   38 3.0 3 

Elective Course 

(Students to opt for corresponding  course) 
    

 

 

ZET-401 

 

Clinical & Applied Immunology   75  6 6 

   75 6.0 6 

 

ZET-402 

Ecology 
75  6 6 

   75 6.0 6 

 

ZET-403 

Insect Pests and Management       
75  6 6 

   75 6.0 6 

 

ZET-404 

 

Fish Technology and Management 

 
75  6 6 

   75 6.0 6 

 

ZET-405 

Molecular Cell Biology 
75  6 6 

   75 6.0 6 
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Core Course Practical     

ZGP-401 Animal Physiology & 

Endocrinology 
50 50 4.0 6 

      

Elective  Course Practical     

ZEP-401-405 Elective  Course Practical  50 50 4.0 6 

ZGV-401 Study tour / Institution visit  25 25 2.0  

      

Continuing Evaluation     

ZGC-401,402 (Class Test) 12X2=24 24 1x2=2.0  

ZEC-401 Dissertation/Review 100 100 8.0 6.0 

      

Total marks and credit in Semester-IV  400 32  

     
N.B. Students opting for ZET-301 should opt ZET-401; similarly, ZET-302 should opt ZET-402, ZET-

303 should opt ZET-403, ZET-304 should opt ZET-404; and  ZET-305 should opt ZET-405 
 

Legend: 

ZGT: Zoology Core Course Theory 

ZGC: Zoology Core Course Continuing Evaluation 

ZGP: Zoology Core Course Practical 

ZET: Zoology Elective Course Theory 

ZEP: Zoology Elective Course Practical 

ZEC: Zoology Elective Continuing Evaluation 

ZGE: Zoology Ability Enhancement Course 

ZGV: Zoology Comprehensive Viva 
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M.Sc. Syllabus in Zoology 

FIRST SEMESTER 

CORE COURSE THEORY                                                      

 

       ZGT-101                                                Marks 55+20=75 

                     

Unit-I: Functional Biology of Non Chordates  

 

1. Nutrition and Digestion: 

a) Source of nutrition, types and structure of feeding organs  

b) Feeding patterns in non-chordates 

2. Respiration: 

a) Physical factors, respiratory pigments in non-chordates 

b) Mechanism of respiration by gills, book lungs and tracheae 

3. Excretion: 

a) Excretory products, structures and mechanisms of excretion in non-chordates 

b) Osmoregulation in non-chordates 
 

 Functional Biology of Support, Control and Development System            

 

1. Locomotion: 

a) Locomotory structures; Amoeboid, Flagellar and Ciliary movements; hydrostatic 

movement in Cnidaria, Annelida and Echinodermata 

b)  Significance of segmentation with reference to locomotion 

2. Nervous system: 

a) Primitive and advanced type of Sensory and Nervous system 

b) Trend of neural evolution in Non-chordates 

3. Non-chordate larva: 

a) Types, structure and organization of non-chordate larval forms 

b) Evolutionary significance of larval forms 

 

Unit-II: Functional Biology of Chordates:                        

Basic vertebrate body plan and characteristics 

1. Mechanics of body support and movement 

2. Ectothermic and Endothermic mode of life 

3. Aerodynamics and energetics of flying and gliding 

4. Auditory system : Evolutionary changes and adaptive advantage 

5. Organs of olfaction and taste 
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Functional Biology of Chordates:     

1. Functional and evolutionary significance, cranial kinesis, intracranial mobility in feeding 

mechanisms; digestion in chordates 

2. Respiratory system and its functional requirements; ventilator mechanisms in chordates 

3. Heart and circulation in mammals; structure and evolution of portal system  

4. Structure and function of kidney in mammals 

5. Evolution of cerebrum, functional association of CNS and information processing, role of 

encephalization in higher brain function 

 

 

ZGT-102                                            Marks 55+20=75 

Unit-I: Biochemistry                                          

Structure and Function                            

1. Amino Acids, Protein structure  and function 

2. Enzymes : Kinetics, function, inhibition and regulation; Ribozymes and Deoxyribozymes 

3. Coenzymes and vitamins 

4. Carbohydrates : Structure and functions 

5. Lipids : Storage lipids, Structural lipids in membranes, Lipids as signals, cofactors and 

pigments 

Bioenergetics and Metabolism        

1. Bioenergetics : Principle of bioenergetics , Glycolysis and its regulation, Citric acid cycle 

and its regulation,  

2. Oxidative Phosphorylation, Electron-transfer reactions in mitochondria. 

3. Biosynthesis:   Biosynthesis of Carbohydrates, Lipids, Amino Acids and Nucleotides. 

4. Amino Acid and Fatty acid catabolism. 

5. Bio-transformations: Principle of detoxifications, Detoxifying enzymes, Phase I and 

Phase II reactions. 

 

Unit II:  Endocrinology                                                                                               

1. Mechanism of  hormone action 

2. Pituitary gland : Hormones and regulations 

3. Thyroid gland :  Hormones and functions 

4. Parathyroid gland : Parathyroid hormone and other regulators of calcium and 

                                        Phosphorus metabolism 

5. Adrenal gland : Cortical and medullary hormones and their functions 

6. Endocrine pancreas: regulation of blood sugar. 

7. Pineal gland and its bioregulators 
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8. Hormones and reproduction : Male and female hormones and their functions 

 

 

ZGT-103: Cell Biology and Genetics                          Marks 55+20=75 

Unit I: Cell Biology                                                                                                       

1. Genome Organization: i) Prokaryotes, ii) Chromosomes, Centromere, Telomere, iii) 

Sequence organization of Non-coding DNA in Eukaryotes, iv) Reassociation kinetics and 

genome complexity, C-value paradox 

2.   Cell Cycle: i) Phases and Cell Cycle Control, ii) Check points and DNA Damage Response 

(Sensor, mediator, Effector, Regilator) and regulation,  (iii) Regulations of Meiosis (iv) 

Cell cycle and Cancer  

3. Protein Synthesis: 

 i) Transcription in Eukaryotes: General transcript factor, RNA Polymerases, Mechanism,    

Spilicing, Exon and Intron Definition, Transcription Coupled Repaired & XP ii) 

Translation in Eukaryotes:  tRNA, rRNA and mRNA, tRNA synthetase,        Mechanism 

of Translation  

4. Protein folding: Chaperon & Mechanism, Post translational modifications   

5. Cell Surface Molecules: i) Ca
2+

 dependent cell-adhesion molecule ii) Ca
2+

 independent cell-

adhesion molecules, iii) ECM,  Integrins, iv) Connexins v) Cell Signaling 

6.  Apoptosis : 

 i) Definition and features of apoptic cells 

 ii) Mechanism and apoptotic pathways: Receptor mediated and Mitochondria mediated 

pathways, Apoptosis and Disease 

7. Extra Cellular organelle: Mitochondrial DNA  

 

 Unit II: Genetics                                                                                                              

1. Gene Concept: i) Overview of Mendelism ii) One gene one polypeptide hypothesis 

iii)Concept of Cistron: Benzer’s experiment iv) Modern view 

2. Recombination: i) Concept of homologous recombination, Gene Conversion  ii) Site 

Specific Recombination: Ser/Tyr recombinases  & mechanism of action iii) FLP-FRT and 

Cre-lox systems and application  

3. Microbial genetics:  Transformation, Conjugation, Sexduction and Transduction,           

4. Gene Regulation: i) Operon and regulon, ii) Trp operon, iii) Lytic and lysogeny in 

Bacteriophage  

5. Mobile genetic elements: i) IS elements, transposons (Prokaryotes and eukaryotes),        ii) 

Retero elements, LINES and SINES, iii) Mechanism of Transposition, iv) Exon – Shuffling 

Lateral Gene transfer, v) Germ line transformation by P-element, Transposon tagging 
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6. Gene mapping: i)Three point test cross, ii) Southern hybridization, Northern hybridization, 

In situ hybridization, FISH, iii) Somatic Cell hybridization and gene mapping, iv) 

Molecular Marker: RFLP, RAPD, AFLP,SNP 

7. Molecular Diagnosis and Genetic Screening: Disorders of hemoglobin synthesis, Sickle-

cell anemia, Cystic fibrosis. 

 

 

 

 

 

CORE COURSE PRACTICAL 

ZGP-101: Non-Chordate and Chordate                                                              Marks 25       

Non-Chordate: 

1. Mounting of : 

a) Protozoans: i) Gregarine, ii) Paramoecium, iii) Nectotherus, iv) Amoeba,   iv) Opalina 

b) Helminthes:i) Soil nematode, ii) Gut nematode of fish / Toad. 

c) Annelids: i) Tubifex, ii) Setae, septal nephridia, Spermatheca of  Earthworm. 

d) Arthropods: i) Cyclops, ii) Daphnia, iii) Mosquito mouth parts. 

 

2. Key preparation to different categories (up to order) for following examples: 

 

1. Protista: i) Plasmodium, ii) Haemoproteus, iii) Amoeba, iv) Entmoeba, v) Euglena, 

vi)Tryconympha, vii) Giardia viii) Paramoecium, ix) Nectotherus, x) Trypanosoma, xi) 

Leishmania, xii) Eimeria, xiii) Monocystis 

2. Porifera: i) Ascon ii) Sycon  iii) Leucon (Whole animal & TS/LS of these sponge types.) 

3. Cnidaria: i) Hydra, ii)Obelia, iii)Porpita iv)Siphonophora, v) Aurelia, vi) Metridium, 

vii)Fungia, viii) Madrepora, ix) Pennatula x) Corallium 

4. Platyhelminthes: i) Dugesia/ Planaria, ii) Schistosoma, iii)Taenia, iv) Fasciola,  

5. Nematoda : i)Ascaris ii) Anchylostoma, iii) Wuchereria 

6. Annelida: i) Pheretima/ Metaphire / Eutyphoeus, ii) Tubifex, iii) Hirudo (Cattle Leech), -

iv) Terebella,  

7. Arthropoda: i) Palaemon/ Macrobrachium/Penaeus, ii) Hippa, iii) Balanus, iv) Lepus, v) 

Eupagurus, Lacnosterna (dungbeelte), Periplaneta, Odontotermis vi)  Lethocerus, vii) 

Flea    viii) Pediculas, ix) Carcinoscorpius/Tachypleus, x) Scorpion, xi) Spider, xii) Tick, 

xiii) Mite, xiv) Cimex, xv) Leptocorisa, xvi)Aphis, xvii) Culex, Anopheles, Aedes male and 

female. 

8. Mollusca: i) Chiton, ii) Pila, iii) Aplysia/Doris, iv) Achatina, v) Dentalium, 

vi)Lamellidens, vii) Loligo, viii) Sepia, ix) Octopus, x) Nautilus (or Shell) 



11 
 

9. Echinodermata: i) Antedon, ii) Asterias, iii) Ophiocoma / brittle star, iv) Holothuria/ Sea 

cucumber,  v) Echinus 

10. Minor phyla: i) Echiurus, ii) Lingula, iii) Rotifera, iv) Bryozoa. 

 

Chordate [Study of internal Morphology/Demonstration] 

1. Location and extraction of pituitary gland of a carp 

2. Accessory air-breathing organs of Anabas/Clarias/Heteropneustes (market specimen) 

3. Gallus Head (market specimen) : 5
th

 and 7
th

 cranial nerves 

4. Rattus/Mice (Laboratory bred): Arterial system and Nerves of the neck region 

5. Preparation of key to different categories of Chordate specimens up to orders 

 (preferably considering one typical specimen of each order) 

 

 ZGP-102: Genetics and Cell Biology                                                     Marks 50    

1. Study of mitosis from root tip of Allium cepa. 

2. Study of meiosis from grasshopper testes. 

3. Study of mitosis and meiosis  of Rat/mouse by Flame dry method 

4. Karyotype preparation (Human) 

5. Study of Barr body preparation 

6. Study of polytene chromosome from the salivary glands of Drosophila  

7. Study of common mutants in Drosophila, Drosophila food preparation. 

8. Detection of ABO Blood groups and determination of gene frequencies in human 

population 

9. Genomic DNA extraction. Quantitation of DNA by UV-spectrophotometer 

10. Electrophoretic separation of Protien and DNA (Demonstration) 

 

CONTINUING EVALUATION 

ZGC-101 – 104 Class Test         Marks 20 x 3=60   

INTERDISCIPLINARY COURSE (IDC) 

ZGIDC-1:                                                             Marks 75+25=100     
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M.Sc. Syllabus in Zoology 
SECOND SEMESTER 

CORE COURSE THEORY                                                                                

ZGT-201                                              Marks 55+20=75    

 Unit I: Immunology     

Organization of Immune System                   

1.Properties and overview of Immune Responses 

2.Cells and Tissues of the Immune System 

3. Immunogen characteristics. 

4. Antibody: Structural Features of Antibody molecule, Synthesis, assembly and expression of 

Ig molecules, Antibody diversity. 

5.Complement. 

6.Concept of Major Histocompatibility Complex of mouse and human, Antigen processing and 

presentation. 

 

Function of Immune System                                          

1. Lymphocyte activation. 

2. Cytotoxicity. 

3. Cytokines, Interferons 

5. Concept of tolerance and autoimmunity 

6. Hypersensitivity. 

 

Unit II: Biotechnology                         

1. Recombinant DNA technology : Restriction Endonucleases, Vectors, Cloning 

 strategies, selection of recombinant DNA, DNA sequencing, PCR (basic 

knowledge), Genomic and cDNA libraries : constructions and screening 

2. Expression Vectors and expression of fusion proteins 

3. Site directed mutagenesis : strategies and prospects                          

4. Transgenic Animals : production, prospects, advantages and disadvantages 

5. Applications of recombinant DNA technology in human gene therapy, vaccine 

development, environmental bioremediation and protein engineering 

6. Microbial synthesis of commercial products : restriction endonucleases, antibiotics, 

vitamins, amino acids and industrial dyes 
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ZGT-202                                             Marks 55+20=75 

  

Unit I: Ecology                                                                        

  

1. Community Ecology:Biotic community concept, ecological dominance, Community analysis, 

species diversity, ecotone and edge effects 

2. Population Ecology:Growth patterns, dynamics, life table, survivorship curve  Doubling time, 

natality, mortality, age distribution, intrinsic rate of natural increase, 

oscillation, regulation, dispersal, concept of metapopulations                                               

3. Freshwater Ecology:  Characteristics, limiting factors, nutrient status, classifications of fresh 

water  organisms, fresh water biota, lentic communities, lotic 

communities, zonation of rivers/ streams and wet lands. 

4. Terrestrial Ecology:  Terrestrial environment, terrestrial biota, bio-geographic regions, 

structure of communities, soil subsystem and vegetation subsystem. 

5. Wildlife Ecology:  Wildlife biology – an overview, food, nutrition and water requirements 

and cover. 

 

Unit II: Animal Behaviour                                                                    

 

1. Ethology: Definition, Scope, Importance, Classification, Basic concepts and models of 

Classical Ethology. 

2. Classification of Behavior: Individual and social, social organization 

3. Innate and learned behavior: Definition, classical conditioning, instrumental learning, 

habituation and imprinting. 

4. Antipredator behavior: Making prey location and prey capture more difficult, fighting back, 

cooperative defence and monarch butterfly 

5. Wildlife behavior: Aggression, agonistic behavior, competition, territory, dominance, 

movements and conflict. 

 

ZGT-203                                                 Marks 55+20=75 

Unit I: Insect Biology        

1. Insect Classification – Major order with characters and examples 

2. Trophic adaptations in insects 

3. Reproductive strategies in insects 

4. Insect Development and Metamorphosis 

5. Insect Predation, Parasitism and Defence 

6. Concept of pest status and classification of Pesticides 

7. Introduction to major pests and vectors of medical, veterinary and agricultural importance 

from India and their Control 

8. Influence of climate and environment change on insect & mite pests  

9. Pest Forecasting, Assessing of Crop damage and Protection 

10. Methods of insect pest control: Conventional and Non-Conventional  
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11. Concept of Integrated Pest Management (IPM).                                

 

Unit II: Aquaculture                                                                                    

1. Aquaculture: Definition, scope and importance; Aquaplosion; Aquaranching 

2. Concepts of different systems of aquaculture with their prospects: Monoculture; 

Polyculture/ Composite fish farming; Integrated fish farming; Cage culture; Pen culture; 

Raceway culture; Water Recirculating System; Extensive, Intensive, Semi-intensive and 

Traditional systems of fish farming, Ornamental fishes; Air-breathing fishes; Freshwater 

and Marine  prawns  

3. Design, criteria (soil & water) and construction of aqua farms.  

4. Management aspects of cultivable fish ponds (Nursery, rearing and stocking) 

5. Hypophysation technique; Concept of Bundh breeding and Synthetic Hormones 

(Ovaprim, WOVA-FH, etc.) 

6. Basic Concepts of Fish Genetics and Biotechnology: Hybridization , selective breeding, 

androgenesis, gynogenesis, polyploidy, Cryopreservation, Trangenesis and Sex reversal 

7. Common diseases: Viral, bacterial, fungal, protozoan, helminths and crustaceans – their 

symptoms and control remedies, Ideas on Air-embolism, Sunburn. 

8. Limnology – Water quality parameters of significance to fish/prawn health 

9. Coldwater/Hill stream fishery , Definition, Characteristics of coldwater/ Hill stream 

bodies, Adaptations of coldwater/ Hill stream fishes, Major genera of coldwater/ Hill 

stream fishes.  

10.  Mariculture – Definition, scope and fisheries (Pearls and Edible Oysters) 

 

                        

                      

CORE COURSE PRACTICAL                                                          

ZGP-201: Biochemistry, Ecology and Aquaculture                                                     Marks 25          

1. Estimation of sugars by Somogyi Nelson method. 

2. Estimation of proteins by Folin Lowry method. 

3. Estimation of saponification Values of Oils and Fats. 

4. Electrophoretic study of proteins by SDS – PAGE 

5. Water Analysis – Estimation of dissolved oxygen; free carbon dioxide; total alkalinity; total 

hardness and chloride  

6. Soil analysis – Estimation of percentage of calcium carbonate by rapid titration method; 

7. Estimation of Organic-carbon by wet oxidation method 

8. Estimation of primary productivity of aquatic ecosystems using light and dark bottle 

method. 

9. Qualitative and quantitative estimation of phyto and zooplanktons of fish ponds/streams. 

10. Determination of requisite size of quadrat by species area curve.  
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11. Comments on Ecological specimens and Limnological apparatus.   

 

ZGP-202: Immunology and Biotechnology                                             Marks 50 

1. Collection of plasma and serum 

2. Determination of antibody titre by Haemagglutination test 

3. Study of lymphoid organs in situ 

4. Preparation of lymphocytes suspension from solid lymphoid tissues 

5. Separation of immune-reactive cell types and viability test, fixation, staining and 

identification 

6. Bacterial Culture: Agar plate, slant, liquid media. 

7. Transformation of E.coli with plasmid 

8. Plasmid isolation: Boiling miniprep only 

9. Electrophoretic analyses of uncut and linearized plasmids. 

10. Electrophoresis for separation of plasma proteins, Ig classes. 

 

CONTINUING EVALUATION 

ZGC-201 – 203 Class Test           Marks 20 x 3=60    

 

INTERDISCIPLINARY COURSE (IDC) 

ZGIDC-2:                                                             Marks 75+25=100     
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M.Sc. Syllabus in Zoology 

 THIRD SEMESTER  

CORE COURSE THEORY                                                                                                    

ZGT-301                                       Marks 38+12=50 

Unit I: Taxonomy and Biosystematics                                                                                              

1. Species and supra- and infra- specific categories, 

2. Zoological nomenclature; application of important rules 

3. Phenetics and cladistics 

4. Determination of genetic distance 

5. Molecular Systematics and Phylogeny 

6. Application of biosystematics (In war, pest & disease management and resource generation 

etc) 

 

Unit II: Biodiversity and Wildlife                                                                           

1. Definition and indices of biodiversity 

2. Levels of biodiversity: genetic, species and ecosystem 

3. Values and uses of Biodiversity 

4. Megadiversity and hotspots of  Biodiversity 

5. Threats to biodiversity 

6. Definition of wildlife & Rationale for wildlife conservation 

7. Classification of wildlife according to severity of threats, CITES, WWF, BLI, IUCN, 

BNHS, IOBP,WLII 

8. Models of wildlife management and conservation with special emphasis on Eastern 

Himalayan & Terai Wildlife 

9. In situ and ex situ conservation: prospects and limitations 

10. Socio-economic perspective of wildlife conservation        

 

ZGT-302                                        Marks 38+12=50 

Development Biology and Gamete Biology                                     

Development Biology                              

1. The genetic core of development: Differential gene expression: Differential gene 

transcription, Methylation pattern and the control of transcription, Transcriptional 

regulation of an entire chromosome: dosage compensation, Differential RNA processing. 

2. Cell-cell communication in development: Induction and competence, Paracrine factors, 

Cell surface receptors and their signal transduction pathways, Juxtacrine signaling, Cross-

talk between pathways. 
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3. The genetics of axis specification in Drosophila: Early Drosophila development, the 

origins of Anterior-Posterior Polarity, the generation of Dorsal-Ventral Polarity. 

4. Metamorphosis, regeneration, and aging 

 

 Gamete Biology                                     

1. Biochemistry of semen: semen composition and formation, assessment of serum function. 

2.   Biology of sex determination and sex differentiation –a comparative account. 

3. Multiple ovulation and embryo transfer technology: in vitro oocyte maturation, super 

ovulation. 

4. Hormonal regulation of ovulation, pregnancy and parturition. 

5. Cryopreservation of gametes and embryo. 

6. Teratological effects of xenobiotics on gametes. 

7. Development of gonads. 

8. Embryonic stem cells, renewal by stem cells, epidermis.   

                                                    

 

ZCT-303                                             Marks 55+20=75      

  Biophysics and Biostatistics                                                             

 Biophysics                                          

1. Principles and uses of analytical instruments: Spectrophotometer, Spectrofluorometer, 

Mass Spectrometry 

2. Microscopy: Fluorescence and  Confocal Microscopy, GFP, FISH, GISH, FRET 

3. Chromatography: Principles, Column chromatography, GLC, HPLC, Ion-exchange 

chromatography, Gel exclusion chromatography, Affinity chromatography 

4. Electrophoresis: Basic principles, PAGE, Agarose gel electrophoresis, 2-D gel 

electrophoresis 

5. Centrifugation: Basic principles of Sedimentation, Differential and Density gradient 

centrifugation 

6. Crystallography and X-ray diffraction, Basic idea of NMR 

7. Radioisotope techniques: Radioactivity and half life, radioisotopes, units of radioactivity, 

G-M counter, solid and liquid scintillation counter, Metabolic labeling, Applications of 

radioisotopes in Biology. 

Biostatistics                                 

1. Biostatistics/Biometry: Definition and utilization in biological studies 

2. Basic concepts of:  
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a. Terminologies used in biostatistics: Variable, Population, Data, Sample, Estimate. 

b. Measures of Central Tendency 

c. Measures of Variation 

d. Graphical representation of data 

3. Hypothesis Testing and Students’ “t” distribution 

4. Probability Distribution – Concept of Probability, Binomial Distribution and Poisson 

Distribution 

5. Simple Linear Regression and Correlation 

6. Chi-Square Test 

7. Analysis of Variance 

8. Models: Definition, Classification, Usefulness. 

 
 

ELECTIVE COURSES     

 

ZET-301: Cellular and Molecular Immunology                                            Marks 75+25=100    

 

Unit I: Cellular Immunology          Marks 37.5 

1. Innate Immunity: Cell – associated pattern recognition receptors including TLRs of innate 

immunity, Recognition of microbes of and damaged self by the innate immune system. 

2.  Differentiation and maturation of B and T cell, positive and negative selection, Generation of 

receptor diversity. 

3. Tolerance & Autoimmunity.  

4. Neuro-Immunology: Glial cells, Hypothalamic-Pituitary-Adreno cortical Axis (HPA) immune 

system interaction. 

 

Unit II: Molecular Immunology                                                                                Marks 37.5    

1.  Antigen: Physical and chemical nature, structure, antigenic determinants. 

2. Antibody: Three dimensional structure, subclasses, binding forces of antigen and antibody. 

3. Complement 

4. Cytokines. 

5. Organization of MHC in mouse and human, Polymorphism, Antigen presentation and MHC 

restriction, 

 

 

ZET-302:   Ecology            Marks 75+25=100    

 

Unit I:   Organism and Environment                                    Marks 37.5 
 

1. Principles pertaining to limiting factors: 

     Liebig’s law of the minimum, Shelford’s Law of tolerance, Law of limiting factors, 



19 
 

    Factor compensation and ecotypes, Combined concept of limiting factors.             

2. Concept of habitat and Niche: 

    Habitat and microhabitat, Development of Niche concept, Niche width,   

     Niche overlap, Diffuse competition, Niche dynamics, Niche – a property of the species or the 

community, Ecological equivalents, Character displacement 

     Sympatry, Allopatry. 

3. Soil : Composition, Soil profile, Soil formation, Soil classification and distribution. 

4. Radiation ecology: Types of ionizing radiations, Radionuclides of ecological importance, 

Comparative radio sensitivity, Fate of radionuclides in the environment, Fallout problems, 

Waste disposal 

5. El-nino, La-nina, Southern oscillation and their ecological impact 

 

 

Unit II: Organism and Environment                                             Marks 37.5 

6. Biological rhythms : Periodicity in the environment and in the organisms, Circadian rhythm – 

Selective advantage, Free-running activity, Temperature compensation, Ontogeny and ageing 

effect, Genetic control. 

7. Ecosystem development: The strategy of ecosystem development, Concept of climax, 

Theories, Coevolution 

8. Human Ecology:   Ecological back ground of human origin, Disruptive and directional  

selection,Brain evolution, Social innovation, Population ecology of man. 

9. Wildlife Ecology 

10. Community Ecology: Relation between and within species. 

 

ZET-303: Insect Physiology & Biochemistry and Industrial Entomology             Marks 75+25=100    

Unit I: Insect Physiology & Biochemistry                                Marks 37.5 

1. Insect hormones: Sources, biosynthesis, transport, mode of action and regulation of their 

titers 

2. Haemolymph, Haemocytes and Insect immunity,  

3. Intra-specific and inter-specific chemical and mechanical communications in insects 

4. Insect flight and migration  

5. Mechanism of changes in Insecticide Susceptibility/ Resistance 

 

Unit II: Industrial Entomology                                  Marks 37.5 

1. Influence of  abiotic factors (environment) on insects development: The Degree–Day 

Method 
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2. Genetics of mulberry silk moth in reference to voltinism and moultinism. Breeding 

strategies in Mulberry silkworms & its diseases 

3. Honey bee: Role in Pollination and production of honey, propolis and bee-wax; 

extraction and preservation of honey 

4. Insect based drugs, dyes, food  for man, fish, poultry and aesthetics 
 

 

ZET-304:  Applied Ichthyology and Aquaculture                       Marks 75+25=100    

Unit I: Applied Ichthyology           Marks 37.5 

1. Fish Growth: Measurement of growth, patterns of growth (allometric, isometric, relative, 

absolute); Length – weight relationship; Condition factor or K-factor or Ponderal Index. 

2. Fish Age: Methods of age determination; Length – Frequency method (Peterson Method). 

3. Knowledge of Maturity, Fecundity and Gonado Somatic Index. 

4. Fish Migration and effects of dam on migration. 

5. Food and feeding 

 

Unit II: Aquaculture             Marks 37.5 

1. Basic concepts of different systems of aquaculture (Monoculture, Polyculture, Integrated fish 

farming, Prawn farming, etc.). 

2. Fish toxicants 

3. Organic farming; Organic manures and Inorganic fertilizers in pond fertilization 

4. Composite fish farming – Principles, Management practices, Supplementary feeding, 

Intermediate harvesting. 

5. Fish nutrition – Supplementary feeding; Different kinds of processed feeds; Feed ingredients 

& Feed formulation; Micro-encapsulated diet; FCR and FCE; Dry & Moist feed; Medicated 

feed; Food energy. 

6. Sewage fed fisheries 

7. Soil and water quality criteria for pond fish culture 

 

ZET-305: Molecular Cell Biology                          Marks 75+25=100    

Unit I:  Molecular Cell Biology          Marks: 37.5 

1. Cell/Tissue culture techniques: i) Culture media, Properties, and preparation, ii) Primary cell 

culture, cell lines, Lymphocyte culture, Fibroblast culture, iii) Isolation of clones & Genetic 

variants, iv) Transformation of cell, v) Cell separation by FACS, Application of Cell culture, 

Spectral Karyotyping, FISH & its application 

2. Replication: Telomere shortening and its replication 



21 
 

3. Transcription: i) Regulatory elements, DNA binding motifs of transcription factors, 

ii)Activators and Repressors of transcription, RRM  iii) degradation of mRNAs, iv) Catalytic 

RNAs and Regulatory RNAs. 

4. Translation: i) Regulation of translation, Post translational modifications ii) Protein 

degradation iii) Regulation of Translation  

5. i) Mitochondrial DNA: Organization, replication and diseases, ii) Prion: replication, TSE, 

PrPc 

 

Unit II: Molecular Cell Biology                     Marks: 37.5 

1. Gene regulation in Eukaryotes: i) Alternative splicing, (ii) Post transcriptional gene silencing, 

(iii) Chromatin remodeling in gene regulation 

2. Cell-cell signaling: i) Cell surface receptors, ii) G-protein coupled receptors, Signal 

amplification, iii) Signaling pathways - Cytokine receptor and JAK-STAT pathway, MAP 

kinase pathway, RTK and RAS Pathway 

3. Stem Cell: i) Biology,  Genetic regulation of stem cell  and its application, 

4. Biology of aging: cellular and molecular basis of aging  and its genetic control 

5. Molecular Virology: i) Biology, entry and replication strategy of DNA & RNA human 

viruses, ii) Gene expression and Regulation: SV40, HBV, Polyomaviruses, Influenza & HIV, 

iii) Antiviral strategies   

 

CORE COURSE PRACTICAL                                                          Marks 25 

ZGP-301:  Developmental Biology and Gamete Biology 

1. After incubation the eggs for different days, take out the embryo and dissect out different 

organs, dissociate them and observe their characteristics and behavior, fix the cells. 

2. Dissecting out of salivary gland and thymus from mouse embryo, making them ready for in 

vitro culture, trypsinization to separate ectoderm and mesoderm. 

3. Stages of development up to three layer formation in different vertebrate classes (Desirable: 

Study in class with fresh fish/frog embryo). 

4. Developing organs of chick in histological sections. 

5. Identification of regeneration stages in histological preparation (hydra/limb of amphibian). 

6. Surgical techniques such as adrenalectomy, thyroidectomy, castration, etc. to be done on rats 

or mice. 

7. Histology of gonads. 

8. Biochemical analysis of semen. 
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CONTINUING EVALUATION 

ZGC-301 – 303 Class Test                                  Marks 12 x 2=24 

                                                                                                        20x1=20  

 

ZEC-301/302/303/304/305 Class Test                                            Marks 25 

 

ABILITY ENHANCEMENT COURSE 

ZGE-301: Seminar                                                                          Marks 50 

ZGE-302: Group Discussions                                                                     Marks 25 

ZGV-301: Comprehensive Viva Voce                                                                     Marks 25 

 

 

 

N.B. Students opting for ZET-301 should opt ZET-401; similarly, ZET-302 should opt 

ZET-402, ZET-303 should opt ZET-403, ZET-304 should opt ZET-404; and  ZET-305 

should opt ZET-405 
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M.Sc. Syllabus in Zoology 

FOURTH SEMESTER 

CORE COURSE THEORY 

ZCT 401: Animal Physiology                                      Marks 38+12=50      

1. Adaptation: i) The nature and levels of adaptation, ii) Fundamental mechanisms of 

adaptation 

2. Respiration: Respiratory pigments; Oxygen dissociation curves; Transport of oxygen and 

carbondioxide; Bohr effect, Root effect & Haldane effect; Physiology of diving birds and 

 mammals. 

3.  Circulation of body fluids – Patterns of circulatory systems in animals; Kinds of blood 

vessels;  Conductive tissue systems of heart in mammals; Cardiac cycle; Concepts of 

Electro Cardio Gram  (ECG); Blood pressure; Concepts of haemodynamics. 

4. Excretion and Osmoregulation:  

 i) Excretion – Concept of excretory organs in animals; Gross  anatomy of kidney in 

mammals;  Glomerular Filtration Rate; Tubular reabsorption and secretion. 

 ii) Osmoregulation – Control of osmoregulation via ADH; Osmorgulation in aquatic and 

 terrestrial animals. 

5. Thermoregulation: Concepts of terminologies used (Endotherm, Ectotherm, Homeotherm, 

 Poikilotherm, Heterotherm, etc); Concept of Temperature Coefficient (Q10); Adaptations to 

 cold and heat by aquatic & terrestrial animals; Adaptive  Hypothermia and Adaptive 

 Hyperthermia; Thermal Neutral Zone; Thermogenesis,  Evaporative  cooling. 

 6. Molecular basis of nerve impulse generation and propagation 

 7. Neurotransmitters: Classification, synthesis, release and functions ; Synaptic transmission 

and Neuromodulation 

 

 

ZCT-402:   Evolution & Population Genetics                                                  Marks 38+12=50 

1. Speciation: Biological and Phylogenetic species concept, Patterns and Mechanisms of 

reproductive isolation; Genetic basis of Reproductive isolation Models of Speciation: 

Allopatric, Parapatric, Sympatric  

2. Molecular Evolution: i) Protein & Gene evolution, Evolution of Multigene Family, ii) 

Acquisition of new genes: Mechanisms and Exon Theory, Concerted Evolution and 

Molecular Drive, Emergence of Non-Darwinism: Neutral Hypothesis, Molecular clock, 

Concept of Evolutionary Developmental Biology, Evolution of Novel Character, 

Heterochrony,  RNA World 

3. Origin and Evolution of man, Origin of speech and language  
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4. Population Genetics: Origin of Genetic variation in the natural population, Hardy-Weinberg 

law – Assumption, Derivation & application in population genetics, Equilibrium at two or 

more loci and X-linked loci,  Measures of Genetic variation 

5. Destabilizing forces influencing allele frequencies: Mutation, Natural Selection: Selection 

against recessive and recessive lethal, Selection against dominant, Heterozyote advantage, 

Mutation-Selection Balance, ) Migration and Genetic drift, Mutation – drift balance, Genetic 

load  and Genetic  death, Mutational load 

6. Inbreeding: Measure of inbreeding, inbreeding depression, Heterosis 

7. Quantitative traits: Polygenic concept, Genotype- environment interaction, phenotypic 

variance, Heritability & its estimation, Quantitative trait loci 

 

ELECTIVE COURSE THEORY                                                                     Marks 75 

ZET-401:  Clinical & Applied Immunology                         Marks 75 

Unit I: Clinical Immunology             Marks 37.5 

1. Immunity to infectious diseases. 

2. Tumor immunology. 

3. HLA and disease association, 

4. Immunodeficiency diseases including AIDS 

5. Reproductive Immunology, HLA-G, KIR gene 

6. Gene therapy 

 

Unit II: Applied Immunology       Marks 37.5 

1. Monoclonal antibody, and usage  

2. vaccines 

3. HLA typing. 

4. Techniques and technologies for quantitation of immunologically relevant molecules, 

substances and the cells and their uses for diagnostic purposes. Agglutination reaction, 

Precipitation reaction, immunodiffusion, immunoelectrophoresis, Radioimmunoassay, 

ELISA, FACS,MACS, PCR 

5. Hybridoma technology 
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ZET-402: Ecology             Marks 75 

Unit I: Environmental Biology                                            Marks 37.5 

1. Introduction to Environment: 

Segments of Environment (Atmosphere, Lithosphere, Hydrosphere, Biosphere) 

General view of climate change and global warming, evolution of atmosphere, temperature 

inversion, ozone depletion.  

Earth System Processes, Major land formations, Geological Hazards (Earthquake, Volcano, 

Tsunami) 

Municipal Solid Waste Management and Properties of leachate. 

A general introduction to Environmental Impact Assessment (EIA) & Environmental audit. 

2. Concepts of Elementary Environmental Chemistry and Ecotoxicology: 

 Green Chemistry, Biotransformation and degradation, Effect of pH,Ec, TDS, Salinity on biota, 

Dissolved oxygen, BOD (CBOD, NBOD, UBOD), COD, Oxygen sag curve.  

 Heavy metals, Pesticides, Bioconcentration, Bioaccumulation, Biomagnification, 

Eutrophication, Biomonitoring, Dose response relationship, LC50, LD50, Bioassay techniques. 

 

3. Endocrine Disruptors:  

 Endocrine disruption hypothesis, Environmental disruptors, Mechanism of endocrine 

disruption, Environmental consequences.  

 

Unit II: Environmental Biology                                           Marks 37.5 
 

1. Evolution and Conservation Biology: Major biomes of India and World, Biogeography, 

Adaptations (High altitude, Desert, Deep Sea), Arms Race, Population growth models, Age 

pyramid, Restoration, Reclamation, Rehabilitation, Biomanipulation, Acceleration of 

Succession, Importance of forest and wetlands, Biodiversity, Types and levels of 

biodiversity, Conservation techniques (in-situ and ex-situ) Concept of Native, Indigenous, 

Keystone, Endemic, Exotic and Invasive species, Red Data Book, Theory of Reserve design, 

IUCN Categories, Biodiversity Hotspots with reference to Eastern Himalaya and North 

Bengal. 

2. Applied Environmental Biology and Environmental Biotechnology: Soil biology (including 

Microbiology and Biochemistry of soil),Genetic Modified Organisms, Quorum Sensing and 

Quenching, Environmental Biotechnology for management of resources (Reclamation, 

Bioprospecting, Biomining, Biodiversity Conservation, DNA Barcoding and Alternative 

fuel) Use of microbes in solid waste management, Vermitechnology. 

3. Tools and techniques in Environmental Biology: Techniques for sampling, Water and Soil 

Health analysis, Introduction to Software, Biodiversity PRO, SPSS. 
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ZET-403:  Insect Pests and Management                                     Marks 75 

Unit I: Insect Pests                     Marks 37.5 

1. Introduction to the important pests of Tea, Timber and stored grains: Symptoms of their 

attack and crop damage and management 

2. Medical, veterinary and Forensic Entomology: 

a) Vector biology: Mode of transmission of pathogens by vectors to major crop, man 

and livestock & their Control strategies 

b) Insects associated with cadavers 

c) Poisonous insects 

d) Role of insect as decomposer 

e) Insect and arthropods causing harm to livestock 

3. Aquatic and Ground-dwelling Insects;  Insects  and Plants: Coevolution and Herbivory 

 

  

Unit II: Insect Pests Management                              Marks 37.5 

1. Concept of Economic levels: 

a. Pest surveillance, sampling methods and forecasting 

b. Economic threshold and injury level 

c. Determination of EIL & Calculation of economic decision level 

d. Insecticide Resistance Management (IRM) in Pest and Vectors 

2. Techniques of Biological control of pests: Challenges and success 

3. Host plant resistance to insects and Molecular biology of insect Biotypes 

4. Case histories of successfully implemented IPM 

5. Quarantine and legislative measures for preventing spread of pests 

 

ZET-404: Fish Technology and Management                        Marks 75 

 

Unit I: Fish Technology                                             Marks 37.5 
 

1. Crafts – Principal types of fishing crafts operated in Inland and Marine Waters of India 

2. Gears – Classification of fishing gears; Selection of fishing gears; Types of fishing gears 

used in Inland and Marine Waters of India; Electro fishing 

3. Fish detection methods – Basic principles of acoustic fish detection; Echosounder and 

Sonar. 

4. Fish Preservation – Fundamentals of biochemistry of fish; Principles & methods of 

processing and preserving fish by Refrigeration, Freezing, Drying, Salt curing, Smoking, 
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Pickling. Use of Refrigerated Sea Water (RSW). Common defects of cured products. 

Modern techniques employed in fish preservation. 

5. Canning Technology – Principles underlying canning process; Can manufacture; 

Sterilization; Canning process of fish and prawns in India; Common defects of canned 

fish products. 

6. Fish by-products and their economic importance 

 

Unit I:  Management and Marine Capture Fishery                                         Marks 37.5 
 

1. Finance – Institutional and Non-institutional loan; Basic aspects of National Fisheries 

Policy; Funding organizations and their role; Problems of institutional credit. 

2. Fisheries Cooperative Society – Definition of Cooperative; Origin, Structure, Aims, 

Role and  Problems of the fishermen’s cooperative (Inland & Marine). 

3. Biology and Commercial importance of the following marine fishes – Oil sardines; 

Mackerels; Tunas; Pomfrets; Bombay Duck; Ribbon fishes; Hilsa fisheries, 

Elasmobranchs; Chanks; Penaeid prawns; Pearls and Edible oysters. 

4. Marine Capture Fishery Resources of India and their conservation (Estuarine fishery, 

Brackish water, Backwaters, Exclusive Economic Zone) 

ZET-405: Molecular Genetics                                 Marks: 75 

Unit I: Molecular Genetics        Marks: 37.5  

1. Patterns of Inheritance: Mendelian inheritance, Family studies, Multiple alleles and 

Complex traits, Anticipation, Uniparental disomy, Genomic impriting, Methylation and 

Eukaryotic gene regulation Multifactorial inheritance – Polygenic theory. 

2. Cancer genetics: i) Cancer as a genetic disease, cell cycle and cancer, ii) Mutation – a 

predisposition to cancer, iii) Oncogenes, tumour suppressor genes, Oncogenic mutations,   

iv) Two- Hit theory of cancer,  Multistep theory of Cancer v) Chromosome instability 

and environmental factors in cancer,  vi) Colorectal and Breast Cancer, vii) Cancer 

Therapy. 

3. Molecular Pathology: Concept, Pathogenic mutation, Loss of function mutations, Gain of 

function mutation, Gene to disease approach, Disease to gene approach, Chromosomal 

approach 

4. Molecular genetics of Diseases: i) Trinucleotide expansion – HD, Fragile-X Syndrome,              

ii) Neurodegenerative diseases- Alzheimer, Parkinson, iii) Multifactorial – 

Schizophrenia: Molecullar basis  

5. Elementary Idea of Pharmacogenetics and Pharmacogenomics, Ecogenetics, Personalized 

Medicine. 

 

Unit II: Molecular Genetics                     Marks: 37.5   
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1. Genomics and Proteomics: i) Concept of transcriptome and proteome, ii) Global study of 

Genome activity (Functional Genomics): Analysis of transcriptome by SAGE and DNA 

Microarray technique, Analysis of proteomes by 2D Gel Electrophoresis, Mass 

Spectrometry, Yeast two hybrid system, Phage Display, Expression Profiling, Protein-

Protein Interaction. 

2. Recombinant DNA Techniques and Gene function analysis:  i) Recombinant DNA 

Techniques: PCR, Real Time/ Quantitative PCR, Droplet PCR,  DNA sequencing, New 

generation DNA sequencing (NGS), Shotgun sequencing of whole genome, Foot 

printing, DNA mobility shift assay,  Western and southwestern blotting, ii) Gene 

function analysis: Random mutagenesis, site specific mutagenesis, targeted mutagenesis: 

gene knockout and knock-in method, RNAi and specific gene silencing 

3. Application of Genetic techniques: i) Mapping genome: Linkage analysis in pedigrees in 

human using DNA markers- RFLP, Microsatellites, SNPs and STS; ii) Detection & 

Estimation of genetic linkage, iii) Mapping of disease gene: Positional candidate cloning 

& Functional candidate gene cloning strategy, iv) Mutation detection assays: SSCP, 

DGGE, HA, CMC, PTT, v) Non-candidate driven approach (GWAS). 

 

CORE COURSE PRACTICAL       Marks 50    

ZGP-401: Animal Physiology and Endocrinology                   

1. Comparison of Total RBC and WBC counts in different groups of vertebrates; Estimation 

of Haemoglobin and Differential count of blood in vertebrates. 

2. Determination of oxygen consumption, carbon dioxide liberation and respiratory 

 quotient of a cockroach 

3. Study of the changes of blood glucose level in a vertebrate species 

4. Estimation of ascorbic acid in an unknown solution 

5. Estimation of Amino-N by Sorenson’s Formol Titration method   

6. In situ studies of endocrine organs in mammals  

7. Histological and histochemical studies of endocrine glands in mammals 

8. Histochemical localization of brain neurosecretory cells of insect     

 

 ZEP-401-405:  Elective Courses Practical                                                                  Marks 50    

ZEP-401: Immunology 

 

1.  Collection of complement and anti-serum 

2. Differentiate the primary and secondary antibody response in haemagglutination test by 

using mercaptoethanol 
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3. Precipitation and quantitation of immunoglobulins from the immunized rabbit/mouse 

serum by ammonium sulphate preparation 

4. Characterization of purified immunoglobulin preparation by SDS-PAGE 

5. a) Preparation of cell suspension from lymphoid organs and solid tumours, staining and 

identification of cell types 

 b) Collection and purification of ascetic tumour cells 

6.  Separation of cells in Hypaque Ficoll gradient and count of percentage of blasts 

7. Raising of antiserum (ALS) and test of specificity of the serum in lysis of target; 

Ouchterlony Plate Test, Immuno-diffusion and Immunoelectrophoresis 

8. Plaque forming cell (PFC) Assay and Rosette forming cell (RFC) assay 

9. Test for cell mediated immune response: Measurement of Arthur’s rx/CML/GVH/MI 

response 

10. PCR 

 

 

 

ZEP-402: Environmental Biology: 

 

1. Frequency, Density, Abundance in terrestrial and aquatic systems. 

 2. Important value index 

 3. Species identification with special reference to North Bengal. 

 4. Functional responses in planktons. 

5. Water quality analysis:Dissolved oxygen, BOD, Chloride, Total hardness, Ec, TDS, 

Salinity, etc. 

6. Soil quality analysis: Organic Carbon, Calcium carbonate, pH, Ec. 

7. Microbiology: Bacteria culture techniques, E. coli (EMB media), Coliform test, Gram 

staining of bacteria. 

 

ZEP-403: Entomology  

1. Studies in internal morphology of : 

 Apis: Digestive and nervous systems 

 Musca: Male and female reproductive systems 

 Cockroach/Grass hopper: Nervous and reproductive systems 

2. Mounting: 

 Wings, mouth parts, antennae, tracheal trunk, spiracle, genitalia of insects; medically 

important insects 

3. Preparation of keys 

a) Order level 

b) Family level for major orders 
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c) Collection and preparation of key of pests of major crops of North Bengal (Rice,  

Jute, Tea, Vegetables) 

d) Family level key for timber pests 

e) Identification of stored-grain pests 

4. a)  Quantification of water soluble protein in insect egg 

 b)  Quantitative and qualitative analysis of salivary and gut enzymes 

 c)  Electrophoretic study of haemolymph, ovarian and egg protein 

5. a) Host plant/seed preference study 

 b) Quantitative assay of damage of host leaf/seed caused by pests 

 c) Estimation of biochemical changes in host plant/seed due to pest attack 

6. a) Study of insect population density (any one species) 

b)  Comparison of variance of populations of a pest species from different  

     locations and or at different time  

 c)  Determination of LD50/LC50 values of pesticides using a pest species 

d) Study in species RTU/family level diversity of insect community from                

crop/forest/grassland/soil  habitats 

7. a) Study of life cycle of a pest/vector 

 b) Submission of insects from representative orders (at least from different 10 insect 

orders) preferably pests. 

 

ZEP-404: Fisheries  

1. Collection, identification of benthic organisms (fish ponds/streams)  

2.  Collection of water samples from different waters to analyse the following;  

 a) Physico-chemical parameters of water & soil. 

 b) Primary productivity  

 c) Qualitative and quantitative estimation of phyto-and zooplanktons 

 d) Microbial load (Plate count and MPN technique) 

3. Determination of LC50 at different hours of polluted river/stream waters 

4. Determination of Age in fish using scale. 

5. Collection and identification of commercially important fishes – Inland (including Hill 

streams) and Marine waters.  

6. Study of bucco-pharyngeal region, gill-rakers, and the alimentary canal of local fishes to 

determine their food and feeding habits. 

7. Survey of aquatic plants; their collection and identification.  

8. Pituitary gland extraction from head of carps and catfishes and its preservation. 

9. Determination of Calorific Value of fish muscle by wet – oxidation method. 

10. Aquarium management; Setting of aquaria; Fabrication; Maintenance; Breeding and 

rearing of ornamental fishes; Disease control. 
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ZEP-405: Molecular Cell Biology and Genetics  

1. Preparation of mitotic chromosomes from the bone marrow of  Mice/ Rat  by Air 

dry/Flame dry method 

2. Preparation of meiotic chromosome from the testes of  Mice by Air/Flame dry method 

3. Preparation of Synaptonemal Complex by surface spread method from the testes of 

mice/rat  

4. Chromosome Banding: C, G banding, NOR 

5. Micronuclei test 

6. Drosophila food preparation, Handling of flies and Setting of crosses 

7. Setting crosses to study sex-linked inheritance, linkage and crossing over in Drosophila 

8. Three point test cross for gene mapping in Drosophila 

9. Preparation of polytene chromosomes and Heat shock puffs  

10. Lymphocyte culture and preparation of mitotic chromosome (Human). 

11. Construction of Karyotype of Human/Rat 

12. Genomic DNA isolation from Blood (Human), tissues (Mice) and quantitation 

13. Transformation of host bacteria with given plasmid DNA, cloning of DNA 

14. Isolation of Plasmid DNA 

15. Restriction Digestion of Lambda-DNA/Plasmid/Genomic/Mitochondrial DNA and 

Electrophoresis, Restriction mapping in plasmid by double digestion 

16. Study of Serum protein, Hb, LDH,  by PAGE 

17. PCR Amplification of known DNA/RAPD 

18. Demonstration: Southern blotting and hybridization 

19. Pattern of expression of genes in Drosophila by X-gal staining 

 

ZGV-401: Study tour/ Institution Visit                                                                         Marks 25 

CONTINUING EVALUATION             Marks 12 x 2=24     

ZGC-401, 402: Class Test 

ZEC-401: Dissertation / Review                         Marks 50                                                   

Legend: 

ZCT: Zoology Core Course Theory 

ZCC: Zoology Core Course Continuing Evaluation 

ZCP: Zoology Core Course Practical 

ZET: Zoology Elective Course Theory 

ZEP: Zoology Elective Course Practical 

ZEC: Zoology Elective Continuing Evaluation 

ZCE: Zoology Ability Enhancement Course 

ZCV: Zoology Comprehensive Viva 
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SUGGESTED READINGS 

Nonchordates & Chordates: 

1. Barnes, R.D. 1993 Invertebrate Zoology, W.B. Saunders Co. 

2. Brusca, C.R. & Brusca G.J. Invertebrates, Sinauer Associates, Inc. Publishers. 

3. Cheng, T.C. Biology of animal parasites, W.B. Saunders Co. 

4. Dales, R.P. 1963 Annelids Hutchinson University Library. 

5. Hyman, L.H. 1940-67 The Invertebrates vol. I-VI McGraw-Hill. 

6. Meglitsch, P.A. 1967 Invertebrate Zoology, Oxford University Press. 

7. Marshall, A.J. and Williams, W.D. Text Book of Zoology, Invertebrates, Macmillan 

Press. 

8. Sleigh, M. 1973 The Biology of Protozoa, Edward Arnold. 

9. Wigglesworth, V.B. 1966 Insect physiology, John Wiley & Sons. 

10. A Test Book of Zoology, Parker & Has well (revised by A.J. Marshall), Vol - II, 7
th

 End. 

Macmillan, London (1972). 

11. The Life of Vertebrates, J. Z. Young, 3
rd

 End. Oxford Univ. Press, Oxford (1982). 

12. Analysis of Vertebrates Structure, M. Hildebrand. John Wiley & Sons., New York 

(1974). 

13. Biology of Vertebrates, Walter & Sayles. Macmillan, New York (1965). 

14. Anatomy of the Chordates, C.K. Weather. McGraw-Hill, New York (1951). 

15. Vertebrate life, Pugh, Heifer & McFarland, 4
th

 End. Prentice-Hall of India, New Delhi 

(1999). 

16. Human Physiology, R.F. Schmidt & Thaws (Eds.), 2
nd

 End. Springer-Vela, Berlin (1989). 

17. Vertebrates: Comparative Anatomy, Functions, Evolution (3
rd

 Edn.), K.V. Kardong. Tata 

McGraw-Hill Pub. Co. Ltd., New Delhi (2002). 

 

Biochemistry: 

1. Elliot, W.H. and D.C. Elliot, Biochemistry and molecular Biology, 2
nd

 Ed., Oxford 

University Press. 

2. Devlin, T.M., Text Book of Biochemistry with clinical correlation, Wiley – Liss, New 

York. 

3. Nelson, D.L. and M.M Cox, Lehninger‘s Principle of Biochemistry, 6
th

  Ed., Worth 

Publishers, New York. 

4. Stryer, L., Biochemistry, 7
th

 Ed., W.H. Freeman and Company, New York. 
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Cell Biology & Genetics: 

1. Gardner et. al., Principle of Genetics, John Wiley & Sons, Inc. 

2. Watson et al., Molecular Biology of gene, Benjamin, New York. 

3. Griffiths et. al., An Introduction to genetic analysis. Freeman 

4. Smith-Keary, Molecular Genetics, Macmillan 

5. Strickberger, Genetics, Prentice Hall 

6. iGenetics-A Molecular approach. Peter J. Russell. Indian Edition (2016). Pearson India 

Education Services Pvt. Ltd. 

7. Lodish  et.al., Molecular Cell Biology, Scientific American Book, Inc., USA 

8. Alberts et.al., Molecular Biology of the cell,  4
th

 Ed.,  Garland publishing Inc., New York 

9. Snustad & Simmons, Principles of Genetics, 3
rd

  Ed. ,John Wiley & Sons 

10.  Klug & Cummings, 7
th

  Ed., Concepts of Genetics, Pearson Education 

11. W.M. Becker   et al., The World of The Cell, 5
th

  Ed., Pearson Education 

12. Gerald Karp, Cell & Molecular Biology,5
th

 Ed., John Wiley & Sons 

 

Biotechnology 

1.  Biology and Biotechnology : Science, Applications and Issues. Helen Kreuzer & 
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