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Department of Botany 
 

Raiganj University 
 

 
 

Post Graduate CBCS based syllabus for 

two years (04 semesters) 

M. Sc. Degree Course in Botany 
 

(w. e. f. academic session 2019-2020) 

 

Total Credits: 80 



Paper 

No.
Title of the Course Paper Detail Type of the Course Marks Credit

1 Biochemistry and Molecular Biology of Plants CP- 1 Core BOTPG 1201 100 4

2 Mycology and Plant Pathology CP- 2 Core BOTPG 1202 100 4

3 Cytology and Genetics CP- 3 Core BOTPG 1203 100 4

4
Laboratory course corresponding to core 

courses
CP- 4 Core BOTPG 1204 100 4

5
Environment, Biodiversity Conservation and 

Sustainable Development
GE- 1 GE- 1 BOTPG 1305 100 4

6 Environmental Studies/ English
AEC (Ability Enhancement 

Course)
Non- Credit Course (AEC) 50 2

1 Plant Physiology and Metabolism CP- 5 Core BOTPG 2201 100 4

2
Taxonomy of Angiosperms and Plant 

Developmental Biology
CP- 6 Core BOTPG 2202 100 4

3 Microbiology CP- 7 Core BOTPG 2203 100 4

4
Laboratory course corresponding to core 

courses
CP- 8 Core BOTPG 2204 100 4

5 Fundamentals of Modern Biology GE- 2 GE- 2 BOTPG 2305 100 4

6 Entrepreneurship/ IPR
SEC (Skill Enhancement 

Course)
Non- Credit Course (SEC) 50 2

1

Biology and Diversity of Algae, Bryophyte, 

Pteridophyte, Gymnosperms Palaeobotany and 

Palynology

CP- 9 Core BOTPG 3201 100 4

2
Ecology, Evolution and Plant Resource 

Utilization
CP- 10 Core BOTPG 3202 100 4

3
Laboratory courses corresponding to core 

courses
CP- 11 Core BOTPG 3203 75 3

Biochemistry and Molecular Biology (Paper- I) 34A4 100 4

Cytogenetics (Paper- I) 34C4 100 4

Microbiology (Paper- I) 34E4 100 4

Mycology and Plant Pathology (Paper- I) 34G4 100 4

Plant Physiology and Metabolism (Paper- I) 34I4 100 4

Taxonomy of Angiosperms and Biosystematics 

(Paper- I)
34K4 100 4

Biochemistry and Molecular Biology (Paper- II) 34B5 75 3

Cytogenetics (Paper- II) 34D5 75 3

Microbiology (Paper- II) 34F5 75 3

Mycology and Plant Pathology (Paper- II) 34H5 75 3

Plant Physiology and Metabolism (Paper- II) 34J5 75 3

Taxonomy of Angiosperms and Biosystematics 

(Paper- II)
34L5 75 3

6 Laboratory Internship BOTPG 3407 50 3

7 NSS/ NCC
CCECC (Co- Curricullar/ 

Extra- Curricular Courses)
Non- Credit Course (CECC) 50 2

Bioinformatics, Biostatistics and Plant 

Biotechnology
BOTPG 4201 100 4

Laboratory course corresponding to core 

course
BOTPG 4402 50 2

Biochemistry and Molecular Biology (Paper- III) 44A3 100 4

Department of Botany

MARKS & CREDIT STRUCTURE UNDER THE CBCS SYSTEM

Code

Semester- 1

PG15U6/ 

PG15V6

Semester- 2

PG26W6/ 

PG26X6

Semester- 3

4 BOTPGSP- 1
Discipline Specific Elective- 1 

Theory 

5 SP- 2
Discipline Specific Elective- 2  

Practical
BOTPG

Review of Literature/Project Proposal

PG37Y6/ 

PG37Z6

Semester- 4

1 CP- 12

SP- 3
Discipline Specific Elective- 3 

Theory
BOTPG2

Core



Cytology and Genetics (Paper- III) 44C3 100 4

Microbiology (Paper- III) 44E3 100 4

Mycology and Plant Pathology (Paper- III) 44G3 100 4

Plant Physiology and Metabolism (Paper- III) 44I3 100 4

Taxonomy of Angiosperms and Biosystematics 

(Paper- III)
44K3 100 4

Biochemistry and Molecular Biology (Paper- IV) 44B4 75 3

Cytology and Genetics (Paper- IV) 44D4 75 3

Microbiology (Paper- IV) 44F4 75 3

Mycology and Plant Pathology (Paper- IV) 44H4 75 3

Plant Physiology and Metabolism (Paper- IV) 44J4 75 3

Taxonomy of Angiosperms and Biosystematics 

(Paper- IV)
44L4 75 3

4 Laboratory Internship
Seminar and 

Comprehensive Viva
BOTPG 4804 50+25 3

5 Dissertation Dissertation Dissertation BOTPG 4905 100 4

BOTPG

SP- 3
Discipline Specific Elective- 3 

Theory
BOTPG2

3 SP- 4
Discipline Specific Elective- 4   

(Practical)
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Department of Botany 
Raiganj University 

PG CBCS based syllabus for two years (04 semesters) M. Sc. in Botany 
(w. e. f. academic session 2019-2020) 

Total Credits: 80 

Semester 
Course 

code 
Type of 
Course 

Name of the Course 

Full Marks 
(Semester 

Examination 
+ Internal 

Assessment) 

Credits 
(Semester 

Examination 
+ Internal 

Assessment) 

1st 
Semester 

BOTPG1201 

Core Course 

Biochemistry and Molecular 
Biology of Plants 

75+25 3+1=4 

BOTPG1202 Mycology and Plant Pathology 75+25 3+1=4 
BOTPG1203 Cytology and Genetics 75+25 3+1=4 

BOTPG1204 
Laboratory course corresponding 
to  core courses 

100 4 

 
Generic 
Elective (GE) 

†Generic Elective-1 100 4 

 
Non Credit 
Course 

†Non Credit Course-1 

50 2 
†Ability Enhancement Course(AEC) 
Environmental 
Studies/Communicative English 

TOTAL   500 20 
      

2nd 
Semester 

BOTPG2201 

Core Course 

Plant Physiology and Metabolism 75+25 3+1=4 

BOTPG2202 
Taxonomy of Angiosperms and 
Plant Developmental Biology 

75+25 3+1=4 

BOTPG2203 Microbiology 75+25 3+1=4 

BOTPG2204 
Laboratory course corresponding 
to  core courses 

100 4 

 
Generic 
Elective (GE) 

†Generic Elective-2 100 4 

 
Non Credit 
Course 

†Non Credit course-2 
50 2 †Skill Enhancement Course 

(SEC)/Communicative English 
TOTAL   500 20 

      

3rd 
Semester 

BOTPG3201 

Core Course 

Biology and Diversity of Algae, 
Bryophyte, Pteridophyte, 
Gymnosperms, Palaeobotany and 
Palynology 

75+25 3+1=4 

BOTPG3202 
Ecology, Evolution and Plant 
Resource Utilization 

75+25 3+1=4 

BOTPG3203 
Laboratory course corresponding 
to  core courses 

75 3 

BOTPG34a Discipline 
Specific 
Elective 
(DSE) 

DSE - 1* 100 3+1=4 

BOTPG34b 
DSE - 2* 
(Laboratory course corresponding 
to DSE) 

75 3 
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*List of disciplines for Discipline Specific Elective Courses (any one to be selected out of the six 
mentioned below): 

Sl. 
No. 

Discipline 
Semester - III Semester - IV 

Theory Lab Theory Lab 
aDSE-1 bDSE-2 cDSE-3 dDSE-4 

1 
Biochemistry and Molecular 
Biology 

BOTPG34A4 BOTPG34B5 BOTPG44A3 BOTPG44B4 

2 Cytology and Genetics BOTPG34C4 BOTPG34D5 BOTPG44C3 BOTPG44D4 
3 Microbiology BOTPG34E4 BOTPG34F5 BOTPG44E4 BOTPG44F4 

4 
Mycology and Plant 
Pathology 

BOTPG34G4 BOTPG34H5 BOTPG44G3 BOTPG44H4 

5 
Plant Physiology and 
Metabolism 

BOTPG34I4 BOTPG34J5 BOTPG44I3 BOTPG44J4 

6 
Taxonomy of Angiosperms 
and Biosystematics 

BOTPG34K4 BOTPG34L5 BOTPG44K3 BOTPG44L4 

 

Allotment of DSE will be made strictly as per the criteria set by the Department. Each student will be 
allowed to choose any one out of the available disciplines following the criteria set by the Department 
at the beginning of the 3rd Semester. Each discipline will have four courses of which DSE-1 and DSE-2 
will be pursued by the student in the 3rd Semester, and DSE-3 and DSE-4 will be studied in the 4th 
Semester. Laboratory internship will also correspond to the allotted DSE.  

**Dissertation/Project Work/Review will initiate from the 3rd Semester as part of Laboratory 
Internship but the final report has to be submitted before the end of the 4th Semester and the same will 
be evaluated by the end of the 4th Semester. 

Course 
BOTPG3801 

Laboratory 
Internship** 

Review of Literature/Project 
Proposal 

50 2 
BOTPG3802 

 
Dissertation (to be continued and 
evaluated in the 4th Semester) 

  

 
Non Credit 
Course 

†Non-Credit Course-3 
50 2 †Co/Extra-Curricular Course 

(CECC)-NSS etc. 
TOTAL   500 20 

      

4th 
Semester 

BOTPG4201 
Core Course 

Bioinformatics, Biostatistics and 
Plant Biotechnology 

75+25 3+1=4 

BOTPG4202 
Laboratory course corresponding 
to  core courses 

50 2 

BOTPG44c Discipline 
Specific 
Elective 
(DSE) 
Course 

DSE - 3* 100 3+1=4 

BOTPG44d 
DSE - 4* 
(Laboratory course corresponding 
to  DSE) 

75 3 

BOTPG4801 
Laboratory 
Internship** 

Seminar Presentation 50 2 
BOTPG4802 Comprehensive Viva 25 1 

BOTPG4901 
Dissertation (continued from the 
3rd Semester) 

100 4 

TOTAL   500 20 

 Grand Total  (All Semesters) 2000 80 
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† A student pursuing M. Sc. in Botany will have to take up the courses indicated with † sign in 
Departments other than the Department of Botany. Students pursuing PG courses (M. Sc./M. Com./M. 
A.) outside the Department of Botany may opt for the General Electives offered by the Department of 
Botany in the 1st and 2nd Semester.  

 

Generic Electives offered by the Department of Botany: 

Semester Course code 
Type of 
Course 

Name of the Course 

Full Marks 
(Semester 

Examination 
+ Internal 

Assessment) 

Credits 
(Semester 

Examination 
+ Internal 

Assessment) 

1st 
Semester 

BOTPG1305 
Generic 
Elective 

(GE) 

Generic Elective-1 
(Environment, Biodiversity 
Conservation and 
Sustainable Development) 

75+25=100 3+1=4 

      

2nd 
Semester 

BOTPG2305 
Generic 
Elective 

(GE) 

Generic Elective-2 
(Fundamentals of Modern 
Biology) 

75+25=100 3+1=4 
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Semester-I 
 

BOTPG1201- 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.          

BOTPG1202 - 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 
1. Principles of Plant Pathology.  
2. Host pathogen interactions: Mechanism of penetration and the process of disease development. 
3. Mode of infection and role of enzymes and toxins in plant disease.  
4. Plant defense mechanism: Preexisting structural and induced structural and chemical defense  
5. Structural and chemical decay of wood by wood decaying microorganisms 
6. Major Fungal, Bacterial, Viral and Nematode diseases of Crop Plants. 
7. Molecular methods for detection of plant pathogens  
8. Methods of plant disease control 
9. Epidemiology of plant diseases 
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BOTPG1203 - Cytology and Genetics (Theory) 
 

1. Chromosome study: 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. Genetic code and Translation: The genetic code and its evolution; Translation in 
prokaryotes and eukaryotes.                                         

7. Population Genetics: in 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. Molecular Markers: 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. 

 

BOTPG1204 - Laboratory Course 

Biochemistry and Molecular Biology of plants:                                             
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. 
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. 

Mycology and Plant Pathology: 

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. 
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11. Fungal tissue- culture; Preparation of spawn and cultivation of Pleurotus. 

12. Identification of specimens from field trip. 
Cytology and Genetics: 

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 
 

BOTPG2201- 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    

2. 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 

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

4. Sensory Photobiology: Structure, function and mechanisms of action of phytochromes, 
cryptochromes and phototropins; Photophysiology of light induced responses; Stomatal 
movement; photoperiodism and biological clocks 

5. 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.                  

6. 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.                                                                                                                                       

7. 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                                                         

8. 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. 
 

 

BOTPG2202- 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                                      
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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 
14. Numerical Taxonomy: Aims and objectives, characters and attributes, OTUs. Coding cluster 

analyses, merits and demerits. 
15. DNA bar-coding for identification of plants.                           

 

BOTPG2203- Microbiology (Theory) 
  
1. Diversity and Taxonomy: Introduction to different eubacterial phyla, Phototrophic bacteria; 

Chemolithotrophic bacteria; Spirochetes; Rickettsias; Chlamydias; Mycoplasmas; Myxobacteria and 
Archaea. Classification and survey of microorganisms; Microbial phylogeny as revealed by rRNA 
sequencing, nomenclature; species concept; criteria for classification; Bergey’s Manual     

2. 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.                                                                                                           

3. 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.   

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

5. 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. 

6. Industrial and Food Microbiology: Screening for new metabolites; strain development; different 
products obtained from microbial fermentation like organic acids, amino acids, antibiotics, 
vitamins and microbial enzymes; biopesticides; biofertilizers. Microbial contamination of food, 
food poisoning- microbial agents, food borne illness and poisoning. Food preservation- Heat 
processing, low temperature processing, irradiation, high pressure processing, canning, chemical 
preservation, modification of atmosphere merits and demerits. Biological preservation of Food, 
Bacteriocin (colicin, radiobacterin, lantibiotics- nisin). 

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; antibiotics (origin, classification, chemistry and mode of 
action); semisynthetic antibiotics; Pharmacogenomics: General concept, implication. 

8. Viruses and acellular microbes: Nomenclature and classification, distinctive properties of virus, 
morphology and ultrastructure, capsid and their arrangements, types of envelopes and their 



9 

 

composition, viral genome, their types and structure, virus related agents (viriods and prions). 
Viral replication: lytic and lysogenic.              

 

BOTPG2204- Laboratory Course (Practical) 

Plant Physiology and Metabolism: 
1. Determination of amylase activity of monocot seeds in different stages of germination. 
2. Assay of catalase of seedlings growing in different environment.  
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.  

 
Taxonomy of Angiosperms:      

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. 

 
Microbiology:   

1. Negative staining; 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 and water by serial dilution-agar 

plate method.  
5. Isolation and study of rhizobia from root nodules; isolation of curd bacteria. 
6. Study of bacterial growth using turbidimetric method. 
7. Measurement of wet weight and dry weight of bacterial cells during growth. 
8. Determination of quality of milk using methylene blue reduction test. 
9. Antibiotics sensitivity test using paper disc method. 

10. Determination of the influence of temperature, pH, osmotic pressure and aeration on microbial 
growth. 

 

Semester—III 
 

BOTPG3201- Phycology, Bryology, Pteridology, Gymnology, Paleobotany 
and Palynology (Theory) 

 
Phycology 

1. Modern criteria of algal classification with emphasis on chloroplast ultrastucture, flagella and 
pigments. 
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2. Evolution and Biodiversity of algae: Evolution of algae at morphological and ultrastructural 
level. Algal diversity in different habitat and their conservation. 

3. Phylogeny and evolution of algae. 
4. Diversity of algal forms and habitats; Brief account of Glaucophyta, Dinophyta and 

Heterokontophyta. 
5. Phytoplankton ecology: Importance of size, scale, types of phytoplankton, climate change 

impact. 
6. Pigmentation, storage metabolites and toxins of algae. 
7. Algal genome: structure and complexity.  

                                                
Bryology 

1. Broad outline of classification, Few important classification schemes (Proskauer, 1957; Davis et. 
al., 2006; Crandall-Strotler, 2009; Qiu et al., 2016); traditional and modern systems with 
reference to liverworts, hornworts and mosses, and evolutionary trends among Bryophytes. 

2. Bryophyte origin and evolution. 
3. Bryophyte ecology: substrate colonized by bryophytes, growth forms and life forms. 
4. Bryophyte as site indicators-responses of bryophyte to environmental pollution, initial 

colonization and succession. 
5. Bryophyte chemistry and cytology and their taxonomic implications. 
6. Characteristics, affinities and systematic position of Sphaerocarpales, Takakiales, and 

Monocleales. 
7. Brief idea on: fossil bryophytes, photoperiodism, apogamy and apospory, vegetative modes of 

reproduction, Peristome characters and their importance, Bryophyte conservation. 
 
Pteridology 

1. Outline of systematic treatment of Pteridophytes, current concepts on classification. 
2. Early land plants; Protracheophytes and Rhyniophytoids; Lycophytina and Euphyllophytina; 

General characteristics and evolutionary significance of Zosterophyllopsida, 
Trimerophytopsida, Equisetopsida. 

3. General characteristics of Polypodiopsida with evolutionary significance of existing orders: 
Zygopteridales and Coenopteridales; General characters of existing order of ferns. 

4. Stomatal types and their development; evolution of stele; telome theory; types of spore, 
induction of spore germination; biochemical aspects of gametophyte differentiation; 
determination of femaleness in free sporing heterosporous plants. 

5. Diversity of ferns in an ecological perspective; phytochemistry of pteridophytes; endangered 
and endemic pteridophytes and their conservation. 

6. Polyploidy, apospory, apogamy, apomixis and hybridization. 
 
Gymnology 

1. Current concepts on classification of Gymnosperms. 
2. Concept of progymnosperms and its evolutionary significance. 
3. Brief account of extinct Cycadales and Coniferales with emphasis on evolutionary aspects. 
4. Vegetative morphology and reproductive biology (pollination mechanism, embryogeny) of 

extant Cycadales, Coniferales, Ginkgoales, Taxales and Gnetales. 
5. Economic importance and phytochemistry of important taxa, endangered and endemic taxa and 

their conservation. 
 
Palaeobotany 

1. Basic geological information related to palaeobotany: Sedimentary rocks; Taphonomy; dating of 
rocks: relative dating by fossils, absolute dating (radiometry); nomenclature and reconstruction 
of fossil plants; Stratigraphy; Basic concepts of continental drift and plate tectonics. 

2. Appearance of Angiosperms: Evidence for the first angiosperms: leaves, flowers and pollen 
grains; place of origin and radiation. 

3. Fossil: types and mode of preservation, conditions of preservations. 
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4. Applied palaeobotany: In academic and applied aspects: Fundamentals of palaeofloristics, 
palaeogeography, palaeo-ecology and palaeo-climatology.  

 
Palynology 

1. Palynology and its branches. 
2. Spore and pollen morphology: polarity, symmetry, shape, forms of apertures and their 

functions; structure and sculpture of sporoderm, pollen wall evolution, NPC system. 
3. Developmental changes of spore / pollen wall morphology. 
4. Applied palynology: Application of neopalynology and palaeopalynology; melissopalynology; 

medical palynology; forensic palynology. 
5. Microscopic techniques: Visualization of cells and subcellular components by light microscopy, 

phase contrast and confocal microscopy, resolving powers of different microscopes, microscopy 
of living cells,fluorescence microscopy, Electron microscopy, different fixation and staining 
techniques for EM. Image capturing and analysis – in brief. 

 

BOTPG3202- Ecology, Evolution and Plant resource utilization (Theory) 
 
Evolution: 

1. Introduction: Evolutionary Biology before Darwin, Darwin, after Darwin. Evolutionary 
synthesis. Fact and theory. 

2. 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. 

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

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

5. Adaptive radiation; isolating mechanisms; Speciation; Allopatricity and Sympatricity; 
Convergent evolution; Sexual selection; Co-evolution. Inferring phylogenies. Gene trees, species 
trees. 
 

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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BOTPG3202 – Laboratory Course 

Phycology, Bryology, Pteridology, Gymnology, Palaeobotany and Palynology: 
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 
6. Study of important fossil Gymnosperms from prepared slides and specimens 

 
Ecology, Evolution and Plant resource utilization: 

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 

6. Nursery techniques of propagation 

7. Study of economically important plants 

 

Discipline Specific Elective Courses 

BOTPG34A4 – Biochemistry and Molecular Biology 

1. Nitrogen metabolism: Nitrate and ammonia assimilation and their control; Nitrogenase– inhibition 
and metal protein interaction. 

2. Amino acids biosynthesis; Proteins synthesis, assembly and degradation; Protein sorting and 
vesicular trafficking. 

3. Pigments: General overview; chlorophyll biosynthesis; Metabolic engineering of carotenoid 
pathway and phenyl propanoid pathway. 

4. Signaling in plants: Receptors and signaling mechanism in plants. 
5. Purification, structure determination and sequencing of Proteins; detection of post translation 

modification of proteins. 
6. Manipulating structural genes and its expression for pathway enzymes: transposon mediated 

mutation and functional analysis of genes; Site-directed mutagenesis and its implications on 
structure-function relationship of protein conformation, gene knock out in bacterial and eukaryotic 
organisms.   

7. Applications of tools of Biochemistry in: 
i. Radioisotopes in aid of structure and pathway design. 
ii. Detecting and analyzing Protein-protein interactions. 
iii. Detecting and analyzing DNA-protein interactions. 

 

BOTPG34B5 - Laboratory Course (Biochemistry and Molecular Biology) 

1. Determination of chlorophyll and protein contents in leaves of different physiological stages 
2. Isolation of chloroplast and determination of Hill activity 
3. Extraction and estimation of carotenoid pigments 
4. Estimation of proline content in plants under different stress conditions 
5. Chromatographic separation and identification of amino acids 
6. Thin layer chromatography of fatty acids  
7. Chromatographic separation and identification of plant pigments 
8. Chromatographic separation and identification of carbohydrates by paper chromatography  
9. Chromatographic separation and identification of important plant metabolites  
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10. Extraction of carbohydrates from plant materials and estimation of total and reducing sugars. 
11. Determination of soluble and insoluble carbohydrates in the cotyledons of germinating seeds 
12. Assay of catalase and peroxidase enzymes in plants of different physiological stages 
13. Qualitative and quantitative analysis of α-amylase of germinating seeds 
14. Isolation of protein and SDS-PAGE of proteins  
15. Separation of a mixture of proteins and salt using Sephadex column 
16. Detection of antibodies or antigen by ELISA (Indirect and Sandwitch ELISA)  
17. Detection of antigens by immunoblotting technique 
18. In silico prediction of post-translational protein modification 
19. In silico prediction of different domains of protein 
20. In silico prediction of protein- protein interactions 

BOTPG34C4 - Cytology and Genetics 

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 

 

BOTPG34D5 - Laboratory Course (Cytology and Genetics) 

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. 
 

BOTPG34E4 – Microbiology 

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, 
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DNA-DNA hybridization); bacterial phylogenetic analysis; concept of housekeeping genes in 
bacterial phylogeny; Multi-locus sequence analysis/typing (MLSA/MLST). 

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; Quorum 
sensing in prokaryotes- molecular mechanism; Biogeochemical cycles (nitrogen, sulfur, 
phosphorus and iron); Biodegradation of petroleum and xenobiotics; Bacterial plastics; 
Metagenomics; Methods in microbial ecology. Tools of studying microbial ecology-traditional 
techniques, molecular tools, biosensor technology.                                                                                                                                                                 

4. Food Microbiology: Food produced by microbes: Fermented foods (fermented dairy products, 
alcoholic beverages, vinegar, fermented vegetables), microbial cells as food. Methods for 
Microbiological examination of Foods and controlling their quality (HACCP). Probiotics- 
microorganisms used, application. 

5. Microbes in Agriculture: Biological nitrogen fixation, nitrogenase and alternative nitrogenase 
system, nif genes; degradation of cellulose, hemicellulose and lignin; Microbial biofertilizer, 
types and microbes used, production of biofertilizers. Microbial control of insects. PGPR (plant 
growth promoting bacteria of rhizosphere); Use of viruses in agriculture. 

6. Bioinformatics & Computational Biology: 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. 

 
 

BOTPG34F5 - Laboratory Course (Microbiology) 

1. Enrichment and isolation of anoxygenic prototrophic, endospore-forming and diazotrophic 
bacteria. 

2. Study of bacterial growth and determination of generation time. 
3. Study of physiological and biochemical activities of bacteria (oxidase test; catalase test, 

hydrolysis of starch, lipid, protein and urea; degradation of cellulose and pectin; catalase; β-
galactosidase; nitrate reduction; liquefaction of gelatin; citrate utilization; DNAse activity). 

4. Induction of mutation, and selection of mutants using replica plating technique. 
5. Estimation of sugar by DNS method. 
6. Genomic DNA isolation from bacteria, purity testing, and quantification of total isolated DNA. 
7. DNA isolation from environment (soil/water/faecal matter, etc.) 
8. Restriction enzyme digestion of DNA. 
9. Polymerase Chain Reaction and Gel Electrophoresis. 
10. Artificial transformation of E. coli. 
11. Detection & enumeration of non-pathogenic / pathogenic microorganisms in different food 

samples (cereal based, meat based, dairy based, vegetable based, etc.). 
12. Assay of soil dehydrogensase, phosphatase activity. 
13. Screening and isolation of heavy metal resistant bacteria from soil. 
14. Nucleotide and protein sequence analysis. 
 

BOTPG34G4 – Mycology and Plant Pathology 

1.  Fungal diversity in different ecosystems: The structure and composition of fungal cell, effect 
of environment on fungal growth and behaviour. 

2.  Fermentation technology: Feedstock for fermentation process, fermentor design and 
operation, solid fermentation, Batch fermentation, Continuous cycle fermentation, fungal cell 
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immobilization, Factor affecting fermentation, Ethanol production, Brewing. Production of 
Bread, soybean products, cheese and fermented milk, other fermented foods 

3.  Enzyme technology: Fungal enzymes of commercial importance, production of fungal enzymes, 
free and immobilized cells and enzymes. 

4.  Fungi as food and beverage: Alcoholic beverage, mushrooms and other macro fungi, edible 
biomass from yeast and moulds, single cell proteins (SCP). 

5.  Fungal metabolites: Primary metabolites of economic importance, secondary metabolites- 
Antibiotics, Cyclosporin A, Statins, Alkaloids, Gibberellins, 

6.  Recombinant DNA technology: Manipulation of industrially important fungi, edible mushroom 
and bio-control agents, Production of mammalian proteins by fungi, other applications of gene 
cloning in fungi and their importance 

7.  Biology of Mycorrhizae: Diversity of Mycorrhizae and its development, Ectophytic and 
endophytic mycorrhiza (VAM), Application of VAM in agriculture, mycorrhiza in plant disease 
control, Diversity of Plant Growth Promoting Fungi (PGPF), PGPF in plant growth promotion, 
PGPF interactions with soil microorganisms 

8.  Mushroom Biotechnology: Scope of Mushroom Cultivation in India, Infrastructure for 
Mushroom cultivation, Cultivation of Agaricus bisporus and Volvariella volvacea . Growth media, 
pure culture preparation, Spawn preparation, Commercial spawn, substrate, composting, casing, 
harvesting, Factors affecting the mushroom cultivation, preservation and storage technique, 
Medicinal and nutritional values. 

 

BOTPG34H5 - Laboratory Course (Mycology and Plant Pathology) 
 

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. 
6.  Polymerase chain reaction. 
7.  Partial purification of antifungal compounds by TLC methods and UV spectrometry 
8.  Screening, isolation and identification of root colonizing non-pathogenic fungi. 
9.  Extraction of carbohydrates from fresh mushroom and estimation of total and reducing sugars. 
10.  Extraction of proteins from fresh mushroom and estimation by Lowry/ Bradford method and 

qualitative (SDS, PAGE gel) analysis. 
11.  Study the effect of PGPR/PGPF on plant growth promotion (percentage of seed germination, 

shoot length, root length, etc.). 
12.  Study the morphology, growth pattern and sporulation of root colonizing fungi on different 

media.    
13.  Isolation, purification and identification of important fungal metabolites by TLC method. 
14.  Quantitative estimation of Indole Acetic Acid by Salkowski Reagent. 
15.  Qualitative estimation of phosphate solubilization on Pikovskaya’s solid agar medium 
 

BOTPG34I4 – Plant Physiology and Metabolism 

1. Molecular Basis of intercellular and intracellular uptake and transport of water, ions and 
macromolecules: Structure and Physicochemical properties of water, Solute transport and 
photo assimilate translocation –uptake, transportand translocation of water, ions, solutes and 
macromolecules from soil, through cells, across membranes, through xylem and phloem; 
transpiration; mechanisms of loading and unloading of photoassimilates. Apoplastic and 
symplastic transport mechanisms, role of aquaporins and transporter proteins, Stomatal 
physiology; source and sink relationship. 

2. Physiology of Floral Induction and development: Hormonal control, molecular genetics of 
floral development, Molecular mechanism of phase change and floral evocation, floral 
meristems and floral organ identity, genetic control of flowering, ABC and ABCD Model; Effect of 
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low temperature on floral bud initiation (FBI) through silencing of FLC gene.   
3. Sensory Photobiology: History and discovery of phytochromes and cryptochromes; Structure, 

function and mechanisms of action of phytochromes, cryptochromes and phototropins; and 
their photochemical and biochemical properties, stomatal movement; scotomorphogenesis and 
photomorphogenesis. Photoperiodism and its significance, Photophysiology of light induced 
responses. Vernalization and its role.  

4. Plant growth regulators and Elicitors: Structure, metabolism and physiology effect of auxins, 
gibberellins, cytokinins, ethylene and abscisic acid; Chemiosmotic model for polar auxin 
transport; Mechanism of auxin induced cell elongation; Control of phototropism and 
gravitropism; Developmental effects of auxin; Auxin cytokinin ratio regulating morphogenesis 
in cultured tissues; Apical dominance and lateral bud growth; Gibberellin induced stem growth 
and transition from juvenile to adult development; Cytokinin induced cell division in root and 
shoot; bioassay and physiological roles of Abscisic acid, Ethylene, Brassinosteroids and 
Jasmonic acid, role in agri-horticulture. 

5. Physiology of senescence and aging - Senescence promoters, whole plant senescence and 
organ senescence, hormonal and environmental control of senescence, programmed cell death 
in life cycle of plants. Types of dormancy, seed viability, dormancy enforcement and 
termination, biochemical and molecular basis of dormancy, hormonal regulation of dormancy 
and germination, circadian clock and germination control. Physiology of pollen germination and 
pollen stigma interaction. 

6. Protein targeting: Protein transport in cell organelles, common features of the transport 
mechanism, chaperon, chaperonin and protein folding, protein glycosylation and its 
significance; Protein sequencing methods, detection of post translation modification of proteins; 
Detection of molecules using northern blot, western blot, immunoprecipitation, and 
immunofluorescence microscopy. 

7. Signal transduction: Overview, Receptors and G-proteins, phospholipid signaling, MAP-kinase 
calcium-calmodulin cascade role in plant signaling. Diversity in protein kinases and 
phosphatases; Role of cyclic nucleotides. 

8. Stress Physiology: Physiology and molecular biology of abiotic stress, biotic stress; 
mechanisms of biotic and abiotic stress tolerance, water deficit and drought resistance, salinity 
stress, metal toxicity, heat stress and oxidative stress. Reactive oxygen species and their 
protection mechanisms, role of polyamines in stress physiology; Role of surface structures and 
receptors in detecting stresses. 

 

BOTPG34J5 - Laboratory Course (Plant Physiology and Metabolism) 

1. Extraction and estimation of proline in garden and salt stressed plants. 
2. Determination of amylase activity of monocot seeds in different stages of germination. 
3. Tetrazolium test of seed viability. 
4. To study the effect of different PGRs on seedling growth 
5. Surface sterilization and seed germination and study of plant growth against biotic and abiotic 

factors 
6. Enzyme assay: Peroxidase and Catalase 
7. Colorimetric estimation of IAA. 
8. Extraction of carbohydrates from plant materials and estimation of total and reducing sugars. 
9. Extraction of proteins from plant materials and estimation by Lowry/ Bradford method and 

qualitative (SDS, PAGE gel) analysis 
 

BOTPG34K4 – Taxonomy of Angiosperms and Biosystematics 

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                                                                                            



17 

 

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

 

BOTPG34L5 - Laboratory Course (Taxonomy of Angiosperms and 
Biosystematics) 

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 

 
 

Semester—IV 
 

BOTPG4201 – Bioinformatics, Biostatistics and Plant Biotechnology 
(Theory) 

 
Bioinformatics: 
1. Introduction to operating systems, Windows, UNIX and Linux;  
2. Fundamentals of coding languages used in bioinformatics like Perl and Python. 
3. Different types of biological databases like sequence databases, structural, genomic and 

pathway interaction databases. 
4. Nucleotide and protein sequence analysis, genome annotation, BLAST, sequence alignment 

types and applications. 
5. Molecular phylogenetics, fundamentals, importance and applications; molecular phylogenetic 

analysis techniques and tools; phylogenetic tree. 
6. Introduction to protein structure prediction and analysis. 

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. Parametric and non-parametric statistics 
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5. Confidence interval; Errors; Levels of significance 
6. Regression and correlation; t-test; ANOVA; Chi-square test 
7. Application of R, SPSS, etc. in solving statistical problems. 

Plant Biotechnology: 
1. Plant tissue culture-organogenesis; somatic embryogenesis; transfer and establishment of 

whole plants in soil. 
2. Rapid clonal propagation and production of virus -free plants.  
3. In vitro pollination; embryo culture and embryo rescue.  
4. Protoplast fusion, selection of hybrid cells; symmetric and asymmetric hybrids, cybrids.  
5. Production of haploid plants and their utilization. 
6. Proteomics: Proteomics basic principles and applications. Protein-protein interaction via pull-

down and yeast two-hybrid assay. DNA-protein interactions: DNaseI footprinting. 
7. Protein sequencing – principle and methods. MS/MS techniques for protein identification 

(PMF). 
8. Cloning vectors; plasmid vectors, phage vectors, cosmids, artificial chromosome vectors (YAC, 

BAC), animal virus derived vectors - SV40 and retroviral vectors; Cloning strategies & screening 
of recombinant clones, construction of genomic DNA and cDNA libraries, screening of libraries. 

9. Use of transposons in genetic analysis: Transposon tagging and its use in identification and 
isolation of genes  

10.  
 

BOTPG4201 – Laboratory Course 
 
Bioinformatics and Biostatistics: 
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. 

Plant Biotechnology: 

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. 
 

Discipline Specific Elective Courses 
 

BOTPG44A3 – Biochemistry and Molecular Biology 

1. Structure and expression of nuclear genes, regulatory signals in plant genes, post translational 
modification and direction of proteins to different cellular compartments, transit peptides and 
genetic specification of protein transport. 

2. The plastome and chloroplast biogenesis, chloroplast genetics and extent of plastid autonomy, 
chloroplast ribosomes and protein synthesis, Effect of light on synthesis of chloroplast proteins, 

3. Transcription and processing of chloroplast RNA. Regulation of differential gene expression 
during plant development, seed development and germination. 
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4. Biochemical and gene regulatory networks, Fractionation of plant tissue for biochemical 
analysis, Plant Protein-Protein Interaction Network and Interactome, protein interaction at the 
systems biology age, major approaches for interactome mapping, protein-protein interaction 
network as applied to specific plant biology questions 

5. Comparative and functional genomics – Principles of comparative genomics, Transcriptomics: 
Promoter Case Study, Scaling up analysis. Network case study 

 

BOTPG44B4 - Laboratory Course (Biochemistry and Molecular Biology) 

1. Extraction of DNA from different plant samples and its analysis 
2. Isolation of Genomic/Plasmid DNA from E. coli cells 
3. Preparation of standard curve of DNA / RNA and their quantitative estimation 
4. Estimation of Tm value of DNA 
5. Transformation of E. coli cells with pDNA and Blue-White screening of recombinants 
6. Restriction digestion of DNA and its analysis by agarose gel electrophoresis 
7. Amplification of specific genes by Polymerase Chain Reaction and its analysis by agarose gel 

electrophoresis 
8. Restriction enzyme digestion of DNA and its analysis by Gel Electrophoresis 
9. Comet assay of different physiological conditions of plants 

10. DNA/RNA blot hybridization 
11. In silico prediction of DNA /RNA protein interactions 
12. In silico designing of PCR primers 

 

BOTPG44C3 - Cytology and Genetics 

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. 

BOTPG44D4 – Laboratory Course (Cytology and Genetics) 

1. RT-PCR using reverse transcriptase and cellular mRNA as substrate. 
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2. Callus initiation and plantlets regeneration from tissue explants. 
3. Plant genome analysis based on genome sequencing data. 
4. SSR marker profiling using rice genomic DNA and their analysis. 
5. SNPs and InDels variation analysis based on whole genome sequence data of important crop 

plants, codon bias analysis and GC% analysis. 
6. Molecular phylogenetics using software such as MEGA and others.  

BOTPG44E3 - Microbiology 

1. Medical Microbiology: Normal microbiota of human body; host-parasite relationship in bacterial 
pathogenicity: non-specific mechanisms of host defense, mechanism of bacterial virulence, genetics 
of bacterial virulence; antibiotic resistance in bacteria, mechanism(s) of antibiotic resistance.                                                                                      

2. 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; 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: Wastewater treatment; Waterborne diseases; Microbial contamination of 
water; Examination of potability of water; Purification of water.  

4. Industrial microbiology: Scope and development of industrial microbiology; Biofuel production; 
Microorganisms used in industrial microbiology and their genetic manipulation. Types of 
fermentation: liquid state fermentation (surface and submerged) and solid state fermentation; 
Fermenter: Basic principle and function, design, types, components and their function; Enzyme & 
whole cell immobilization and their industrial application; Microbial transformations; microbial 
leaching- organisms, chemistry and commercial processes. 

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 plant, animal 
and human 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. 
 

BOTPG44F4 – Laboratory Course (Microbiology) 

1. Sanitary analysis of water; detection of coliforms using MPN and membrane filter method to 
determine water purity. 

2. IMViC test; fermentation/oxidation of different sugars. 
3. Assay of antibiotic sensitivity and determination of MIC of antibiotics.  
4. Isolation of antibiotic-resistant mutants. 
5. Isolation of plasmid DNA. 
6. Curing of plasmid by acridine orange or ethidium bromide or heat treatment. 
7. Quantitative estimation of proteins by Lowry/Bradford method. 
8. Chromatographic techniques. 
9. Preparation of Yogurt. 
10. Urine culture and analysis of antibiotic sensitivity of bacteria present in urine. 
11. Hemagglutination test for presence of Ag (Bacteria) 
12. Ouchterlony double diffusion agar cup assay. 
13. Serological test- Widal, HIV, Tuberculin Test, ELISA. 
14. Isolation of viruses from environmental samples like soil/water/sewage etc. 
15. Viral plaque assays. 
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BOTPG44G3 – Mycology and Plant Pathology 

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

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

3. Fungal toxins: Mycotoxicoses- fungi in dermatomycosis, aspergillosis and fungi allergenic to 
man and animal. 

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

5.  Molecular plant pathology: Molecular aspects of host pathogen interactions - Systemic 
Acquired Resistance (SAR) and Induced systemic resistance (ISR), defense enzymes. 
Pathogenesis related Proteins (PRs- proteins), degradation of phytoalexins;  

6.  Application of molecular biology to plant disease control: Transgenic approach for crop 
protection (BT Cotton) Genetic engineering technique that elicit defense response to plants. 

7.  Molecular tools and methods: Detection of Mycorrhiza; Isolation and identification of PGPF, 
Serological and molecular detection of plant pathogens in soil, water and plant tissues. 

8.  Plant Diseases: Study of major plant diseases caused by fungi, bacteria, viruses, nematode and 
mycoplasma like organisms in your locality.  

 

BOTPG44H4 - Laboratory Course (Mycology and Plant Pathology) 

1.  Extraction and bioassay of phytoalexin(s) from plant tissue induced by biotic and abiotic 
stresses. 

2.  Extraction and SDS-PAGE analysis of defense protein in artificially inoculated plants/induced by 
abiotic elicitor(s). 

3.  Separation of proteins/polyphenols by column chromatography. 
4.  Immunological characterization of defense enzyme(s). 
5.  Preparation and purification of plant and fungal antigens. 
6.  Production of polyclonal antibody and purification of IgG. 
7.  Evaluation of antigens in raising antibodies using immunodiffusion and immunoelectrophoretic 

test. 
8.  Optimization of antigen and antisera dilution by ELISA. 
9.  Detection of pathogen in artificially inoculated plant using DAC-ELISA formats. 
10.  Detection of pathogen in soil by morphological, serological and molecular techniques.  
11.  Detection of pathogen in host tissue by morphological, serological and molecular techniques.  
12.  Extraction and assay of defense enzyme(s). 
13.  Antifungal sensitivity test of plant extracts, macrofungal extracts and chemicals by well, disc and 

poison food technique 
14.  Antagonistic assay of root colonizing non-pathogenic fungi by dual culture method 
15.  Mushroom Cultivation 
15.  Mushroom food processing  
 

BOTPG44I3 – Plant Physiology and Metabolism 

1. Photochemistry and Photosynthesis: - Photosynthetic pigments and light harvesting 
complexes, absorption and transformation of radiant energy,  Quantasomes, biosynthesis of 
chlorophylls, ETS, photo inhibition, O2 and H2O evolution, Photophosphorylation photo 
oxidation of water photoprotective mechanisms; RUBISCO activity,CO2 fixation- C2, C3, C4 and 
CAM pathways. Respiration and photorespiration – Glycolysis,Citric acid cycle; plant 
mitochondrial electron transport and ATP synthesis; alternate oxidase; photorespiratory 
pathway.  

2. Lipid and Phosphorus Metabolism: classification of fat and Fatty acids, biosynthesis and 
breakdown of triglycerides, Fat and lipids; its significance, synthesis of storage and membrane 
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lipids. Metabolism of phosphorylated compounds and their role, gluconeogenesis and its role in 
mobilisation of lipids during seed germination, glyoxylate cycle 

3. Nucleotide and protein biosynthesis: Purine and pyrimidine biosynthesis, de novo and 
salvage pathways; regulation and degradation; transcription, translation and post-translational 
modifications; Biosynthesis of Amino Acids (Proline, Glycine, Aspergine, Tryptophan, 
Phenylalanine), Regulation of amino acid biosynthesis. 

4. Nitrogen and Sulphur metabolism: Biological nitrogen fixation, nodule formation and nod 
factors, products of nitrogen fixation and their transport, Nitrate and ammonium assimilation, 
biosynthesis of amino acids, mechanism of nitrate uptake and reduction. transamination, 
nitrogen metabolism in relation to photosynthesis and respiration, Sulphate uptake, transport, 
reduction and assimilation. 

5. Plant Respiration: Overview of plant Respiration, EMP pathway, TCA cycle, PPP, Glyoxylate 
cycle, Mitochondrial ETS, Cyanide resistance pathway, Gluconeogenesis, High energy 
compounds: Synthesis and utilization, plant mitochondrial electron transport and ATP 
synthesis; alternate oxidase; photorespiratory pathway. 

6. Fundamentals of enzymology :  Application of principles of thermodynamics in biology; 
General aspects of allosteric mechanism, origin and evolution of biocatalytic reactions; 
significance of ribozymes; abzymes; artificial enzymes; enzyme technology; regulation of 
enzymatic activity;  regulatory & active sites, isozymes, kinetics of enzymatic catalysis, 
Michaelis-Menton equation and its significance.   

7. Secondary metabolism and Pharmacognosy: Overview, Characteristic features and origin of 
secondary metabolites, phytoconstituents and biological activities of secondary metabolites 
Regulation of enzyme amount and activity in secondary metabolism; Compartmentation and 
turnover; Classification, structure, biological properties and biosynthesis of non nutrients viz., 
alkaloids, sterols, terpenoids, phenols, flavinoids and quinines and their biofunctional role. 
Molecular approaches and biotechnological applications. Metabolic engineering in the 
production of pharmaceuticals. pharmacological activities of plant drugs (tumour inhibitors, 
hypoglycaemic, anti-hepatotoxic, antiviral antiprotozoal, immunomodulators, anti-oxidants, 
phytoestrogens and enzyme inhibitors). 

 

BOTPG44J4 - Laboratory Course (Plant Physiology and Metabolism) 

1. Isolation, purification and identification of important alkaloids.    
2. Separation of pigments and amino acids by TLC and their identification. 
3. Separation and detection of secondary metabolites through TLC. 
4. Determination of pKa value of amino acids 
5. Estimation of total phenolic content from seeds. 
6. Extraction and estimation of L-Phenylalanine Ammonia Lyase (PAL) and Polyphenol Oxidase 

(PPO) or DOPA oxidase 
7. Colorimetric estimation of amino groups by Ninhydrin reaction. 
 

BOTPG44K3 - Taxonomy of Angiosperms and Biosystematics 

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  
5. Biodiversity Conservation: IUCN categories, Effects of Rio 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: 
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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. 
 

BOTPG44L4 – Laboratory Course (Taxonomy of Angiosperms and 
Biosystematics) 

1. Familiarity with Taxonomic Literature (e.g. Index Kewensis, Wall-Cat., Icones, Bibliographies, 
Dictionaries, Keys, Floras, etc.). 

2. Preparation of temporary and permanent pollen slides; description of common palynomorphs, 
preparation of identification keys. 

3. Variation of characters - influence of ecological factors. 
4. Ethnobotanical survey in a forest village/ village market. 
5. Use of Electrophoresis, PCR, HPLC and other instruments useful in molecular taxonomy. 
6. Basic techniques of micropropagation. 
7. Identification of secondary metabolites and pigments. 
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Generic Electives (GE) 
(For students pursuing PG courses other than those with M. Sc. in Botany) 

 

BOTPG1305—Environment and Biodiversity Conservation 
 

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. 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. 

IV. 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. Environmental laws, national movement, environmental policies, environmental 

ethics-holistic approach of environmental protection and conservation, IUCN-role in 

environmental protection, environmental protection agency (EPA). 

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

VI. 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. 

 

BOTPG2305—Fundamentals of Modern Biology 
 

I. Protein Structural aspects: General introduction, Classification & General characteristics, 
Structure of Primary, Secondary, Tertiary & Quaternary proteins (elementary idea), 
Classification of Amino acids. 

II. 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. DNA as genetic material, DNA double helix, semiconservative replication, 
mutations and Genetic code. 

III. 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. 

IV. 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 
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complex; Lysosome, endosome and microbodies; Ribosome; Centriole; Nucleus; Chemical 
components of a cell; Catalysis and use of energy by cells. 

V. 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.  

VI. 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. Crop improvement, herbicide resistance, insect 
resistance, virus resistance, plants as bioreactors. 

VII. Genetic modification in Agriculture: transgenic plants, genetically modified foods, 
application, future applications, ecological impact of transgenic plants.  
 
 

***** 
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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.  
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 



27 

 

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 
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, 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. 
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Palaeobotany 
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 
 
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 
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 
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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 
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 



30 

 

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. Nai 
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 
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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 FOR PHYSICAL CHEMISTRY SPECIALIZATION
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& CHEM-4503
CHEM-4107 COMPULSORY PAPER

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
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rearrangement, suitable examples of [( and metal-
catalyzed cycloaddition reactions.

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
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radicals, substitution and addition reactions involving radicals, cyclization of radicals, allylic
halogenations and auto-oxidation.

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
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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.

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.
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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.
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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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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        

Specialization/ Major/ Concentration: 

 

MMMM....ScScScSc....    CIS (Software Systems with Data Analytics)CIS (Software Systems with Data Analytics)CIS (Software Systems with Data Analytics)CIS (Software Systems with Data Analytics)    

MMMM....ScScScSc....    CIS (Business Informatics with Digital Marketing)CIS (Business Informatics with Digital Marketing)CIS (Business Informatics with Digital Marketing)CIS (Business Informatics with Digital Marketing)    

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: 21 21 21 21 (8 Core Courses 2 Foundation Courses, 2 IDC,4 DSE, 3 

NCC, 1 GD, 1 Project/Dissertation ) 

Full MarksFull MarksFull MarksFull Marks: 2000 

Credit:Credit:Credit:Credit: 80 

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  

Courses Courses Courses Courses     L           T           P 

Foundation Courses 
 

1 
CISPG
1101 

Computer and 
Information 

Science: Basics and 
Current Trends 

Theory with 
Project/Ass

ignment   

 
2 

 
2 

  
4 

 
4 

 
100 

2 CISPG
1102 

Computer 
Organization with 
Operating Systems 

Theory with 
Project/Ass

ignment 

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

Core Courses     

3 CISPG
1203 

C and C++ with 
Software Systems 

 

Theory with 
Practical/ 

Assignment  

 
4 

 
 

 
 

 
4 

 
4 

 
100 

4 CISPG
1204 

Internet Science 
with Web Systems 

 

Theory with  
Practical   

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

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

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

1305 
IT & Digital Society  Theory with 

Project/Ass
ignment 

3 1  4 4 100 

                                           Non Credit Courses   

 
6 

CISPG
1506 

Non Credit Course  Will Offered 
Centrally   

     50 

Total Semester 20  

 500 

For Enrolment of other Masters students at The Dept. of CIS, Raiganj University 
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SemesterSemesterSemesterSemester----2222    

    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Courses Courses Courses Courses     L           T           P 

Core CoursesCore CoursesCore CoursesCore Courses 
 

1 
CISPG
2201 

Java Technologies 
With Software 
Engineering  

Theory with  
Practical   

 
2 

 
2 

  
4 

 
4 

 
100 

2 CISPG
2202 

ICT Policies with 
Laws 

Theory with 
Project/Ass

ignment 

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

 
 

3 

CISPG
2203 

Applied Usability 
Systems &                     

Database Basics  

Theory with  
Practical   

 
4 

 
 

 
 

 
4 

 
4 

 
100 

 
4 

CISPG
2204 

Basics of 
Management and 
Mathematics for 

Computing 

Theory with 
Project/Ass
ignment 

 
3 

 
1 

  
4 

 
4 

 
100 

 
5 

CISPG
2305 

Cyber Laws & E 
Business 

Theory with 
Project/Ass

ignment 

3 1  4 4 100 

Non Credit Non Credit Non Credit Non Credit Courses  Courses  Courses  Courses      
 

6 
CISPG
2606 

Non Credit Course  Will Offered 
Centrally   

     50 

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

    

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

Total Semester 20  

 500 

For Enrolment of other Masters students at The Dept. of CIS, Raiganj University 
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SemesterSemesterSemesterSemester----3333    

    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Courses Courses Courses Courses     L           T           P 

CoursesCoursesCoursesCourses 
 

1 
CISPG
3201 

Computer Networks 
& Cloud Systems 

Theory with  
Practical   

 
2 

 
2 

  
4 

 
4 

 
100 

2 CISPG
3202 

Basics of Database  
with Information 

Systems  

Theory with  
Practical   

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

 
3 

CISPG
3203 

Basics of Computer 
Graphics & Artificial 

Intelligence  

Theory with 
Project/Ass

ignment 

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

 
 

4 

 
 

CISPG 
3A4 

 
CISPG 
3E4 

Database 
Engineering and Big 

Data 
Or 

Basics of Business 
Information Science 

with Digital 
Corporate   

 

 
 

Theory with  
Practical/ 

Assignment  

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

5  
CISPG 
3B5 

 
CISPG 

3F5 
 

Statistical 
Techniques with 
Basics of Python 

Or 
Digital Marketing 

with Big Data 

Analytics   

 

 
 
 

Theory with 
Practical/ 

Assignment  

 
4 

 
 

 
 

 
4 

 
4 

 
100 

Non Credit Non Credit Non Credit Non Credit Courses  Courses  Courses  Courses      

 
6 

CISPG
3706 

Non Credit Course  Will Offered 
Centrally   

     50 

Total Semester 20  

 500 
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SemesterSemesterSemesterSemester----4444    
Sl. 
No. 

Paper 
Code 

Papers/Coursework  Nature Contact Hours/Week Total 
Hr 

Total 
Credit  

Marks  

Courses Courses Courses Courses     L           T           P 

Core CoursesCore CoursesCore CoursesCore Courses 
 

1 
CISPG
4201 

Advanced Network 
Engineering  

Theory with  
Practical   

 
2 

 
2 

  
4 

 
4 

 
100 

2 CISPG 
4C2 

 
CISPG 
4G2 

 

 

 Advanced Python  
Or 
 

Advanced SEO 
 

Theory with  
Practical   

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

 

3 
CISPG 
4D3 

 
CISPG 
4H3 

 

Advanced Database 
Or 

E Commerce and E 
Governance 

 

Theory with  
Practical   

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

4 CISPG
4804 

Cloud, Data Analytics 
& SEO: Emergence  

 

Exam, GD 
and VIva 

 
3 

 
1 

  
4 

 
4 

 
100 

 
 

5 

CISPG
4905 

Dissertation/ Project 
(On the 

Specializations: 
Software & Analytics  
 Business Informatics   

 

Practice 
Based  

 
3 

 
1 

 
 

 
4 

 
4 

 
100 

Total Semester 20  

 500 

    

Discipline Specific ElectivesDiscipline Specific ElectivesDiscipline Specific ElectivesDiscipline Specific Electives    (DSE)(DSE)(DSE)(DSE)    

Set 1 M.Sc. CIS (Software Systems with Data Analytics) Discipline Specific Elective -1 

    

A. Database Engineering and Big Data 
B. Statistical Techniques with Basics of Python 
C. Advanced Python  
D. Advanced Database  

    

Set 2 M.Sc. CIS (Business Informatics with Digital Marketing) Discipline Specific 

Elective-2 

 

E. Basics of Business Information Science with Digital Corporate   

F. Digital Marketing with Big Data Analytics   

G. Advanced SEO 

H. E Commerce and E Governance 
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Detailed Coursework/PapersDetailed Coursework/PapersDetailed Coursework/PapersDetailed Coursework/Papers    

CISPG1101CISPG1101CISPG1101CISPG1101    Computer and Information ScienceComputer and Information ScienceComputer and Information ScienceComputer 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.. 
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 

    

CISPG1102CISPG1102CISPG1102CISPG1102    Computer Organization with Computer Organization with Computer Organization with Computer Organization with Operating SystemsOperating SystemsOperating SystemsOperating Systems 
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. 
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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 
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 – 5 
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, Deadlock, Memory management requirements, Demand paging, Page 
replacement algorithms, Allocation of frames, Thrashing, Copy-on-Write  
 
Unit – 6 
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 
 

 
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: (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.  
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).  
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CISPG1203CISPG1203CISPG1203CISPG1203    C and C++ with C and C++ with C and C++ with C and C++ with Software SystemsSoftware SystemsSoftware SystemsSoftware 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. 
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. 
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    Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within CISPG1203CISPG1203CISPG1203CISPG1203    

• 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 

    

CISPG1204CISPG1204CISPG1204CISPG1204    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 

Internet Organization, Internet Society (ISOC), ICANN, IETF, IGF, Regional Internet Registry, Digital 

Divide, Information Divide,  Information Literacy, Internet Literacy, Network Literacy, Digital Society, 

Emerging Internet Services, Internet Speed and Challenges  

Unit-3 
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-4 
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 
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Unit-5 
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.  

Unit-6 
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 

    

Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within CISPG1204CISPG1204CISPG1204CISPG1204    

• 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 problems using arrays. 

• 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)  
 

 

IDC Course Title:  

IT & Digital Society 
Paper Code: CISPG1304 

Credit: 04 

(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 
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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 

    

CISPG2201CISPG2201CISPG2201CISPG2201    Java TechnolJava TechnolJava TechnolJava Technologies ogies ogies ogies withwithwithwith    Software Software Software Software EngineeringEngineeringEngineeringEngineering    

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, 



Computer and Information Science at Raiganj University, WB, India 15 

 

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 
 

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. 
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Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within CISPG2201CISPG2201CISPG2201CISPG2201    

• Simple Java applications - for understanding reference to an instance of a class (object), methods 
o Handling Strings in Java 

• 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 

CISPG2202CISPG2202CISPG2202CISPG2202    ICT Policies with LawsICT Policies with LawsICT Policies with LawsICT 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. 
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3. Holtshouse, D. K. (2013). Information technology for knowledge management. U. M. Borghoff, & R. 
Pareschi (Eds.). Springer Science & Business Media. 

 

CISPG03CISPG03CISPG03CISPG03    Applied Usability Systems with HCIApplied Usability Systems with HCIApplied Usability Systems with HCIApplied Usability Systems with HCI        

 

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 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-3 

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-4 

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-5 
Introduction to Visual Basic & difference with BASIC. Concept about form Project, Application, Tools, 
Toolbox, Controls & Properties. Idea about Labels, Buttons, Text Boxes. Data basics, Different type 
variables & their use in VB, sub-functions & Procedure details, Input box () & Msgbox (). Making 
decisions, looping 
 
Unit-6 
 
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 
 
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 

CISPG03 Practical will be decided by the Concerned Teacher and will be based on current CISPG03 Practical will be decided by the Concerned Teacher and will be based on current CISPG03 Practical will be decided by the Concerned Teacher and will be based on current CISPG03 Practical will be decided by the Concerned Teacher and will be based on current 

market demand market demand market demand market demand     
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CISPG2204 CISPG2204 CISPG2204 CISPG2204 Basics of Management and Mathematics for ComputingBasics of Management and Mathematics for ComputingBasics of Management and Mathematics for ComputingBasics of Management and Mathematics for Computing    

    
Unit-1 

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-2 

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

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

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 

International and Indian Context, ICT in Developed and Developing Countries, ICT Projects and 

Development 

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 (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 
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Cyber Laws & E BusinessCyber Laws & E BusinessCyber Laws & E BusinessCyber Laws & E Business    

Paper Code: CISPG2305 

Credit: 04 

(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. 
 
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. 
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8. The Information Technology Act,2000 – Bare Act –Professional Book Publishers – New 
Delhi. 

CISPG3201CISPG3201CISPG3201CISPG3201    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 

SamSamSamSample Topics of Practical within ple Topics of Practical within ple Topics of Practical within ple Topics of Practical within CISPG3201CISPG3201CISPG3201CISPG3201    

• Introduction to Cloud Computing in Practical  

• Designing Cloud Models  

• Infrastructure as a service (Iaas) with example  

• 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) 
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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 

CISPG3202CISPG3202CISPG3202CISPG3202    Basics of Basics of Basics of Basics of Database with Database with Database with Database with Information Systems Information Systems Information Systems Information Systems     

Unit-1 
Introduction to DBMS, architecture, administration roles, data dictionary, Traditional models, three-level 
architecture, different  keys, integrity rules, relational algebra, joins, set operations, SQL constructs, 
embedded SQL , Query & Query Optimisation Techniques, ER diagram and model, Functional 
Dependency , Normal forms( 1NF, 2NF, 3NF, BCNF)  
 
 
Unit-2 
Brief introduction to distributed database, temporal database and object-oriented database.  Embedded 
SQL & Applications, Database Issues- Security, Transaction Management, Introduction to Query 
Processing and Query Optimization, Concurrency Control, and Recovery Techniques 
 
Unit-3 
 
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-4 
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, 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-5 
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-6 
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 

6.Henry F. Korth and Silberschatz Abraham, “Database System Concepts”, Mc.Graw Hill. 

7.Elmasri Ramez and Novathe Shamkant, “Fundamentals of Database Systems”, Benjamin 
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CISPG3203 CISPG3203 CISPG3203 CISPG3203 Basics of Computer Graphics and AIBasics of Computer Graphics and AIBasics of Computer Graphics and AIBasics of Computer Graphics and AI    

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, 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-3 
Computer Graphics Software, Graphics and Hardware Requirement, Graphics Industries in world, Indian 
Graphics Companies, Graphics Vs Multimedia, Computer Graphics Research, Trends in Computer 

Graphics, Graphics and Usability Engineering Relation, GUI and Changing Scenario with Graphics  
 
Unit-4 
Overview of Artificial Intelligence, AI Programming Languages – LISP/PROLOG Knowledge Representation 
- Formalized Symbolic Logics. Dealing with Inconsistencies and Uncertainties. Probabilistic Reasoning. 
Structured Knowledge: Graphs, Frames, and Related Structures. Object-Oriented Representations. 
 
 
Unit-5 
Search and Control Strategies, General Problem solving, Production systems, Control strategies: forward 
and backward chaining Exhaustive searches: Depth first Breadth first search, Heuristic search 
techniques, Knowledge Organization and Management Basic understanding of Fuzzy Logic, Artificial 
Neural Network, Perceptron, Natural Language Processing, Pattern Recognition, Overview on Expert 
Systems, Overview of Deep Learning, Basics of Machine Learning  
 
 

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 

CISPG3A4CISPG3A4CISPG3A4CISPG3A4    Database Engineering Database Engineering Database Engineering Database Engineering and Big Data and Big Data and Big Data and Big Data  

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 
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Unit-3 
Brief introduction to distributed database, temporal database and object-oriented database.  Embedded 
SQL & Applications, Database Issues- Security, Transaction Management, Introduction to Query 
Processing and Query Optimization, Concurrency Control, and Recovery Techniques 
 
Unit-4 
Indexing- Primary, Secondary, Multi Level, PL/SQL, Query & its optimization techniques- Concept, 
Multimedia Database- Features, Challenges, Emerging Trends  
 
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  

Unit-6 
Big Data Applications in different sectors, Big Data and Analytics Market, Business Intelligence Vs. 

Business Analytics  

 

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. 
6. Feuerstein ; Oracle PL/SQL Programming – 3/edition, Shroff Publishers / O’reilly 
7. Jain: Advanced Database Management System CyberTech 

 

CISPG3E4CISPG3E4CISPG3E4CISPG3E4    Business Information ScienceBusiness Information ScienceBusiness Information ScienceBusiness Information Science    with Digital Corporate with Digital Corporate with Digital Corporate with Digital Corporate     

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, IT Project Management, IT 

Project Life Cycle-Project Initiation, planning, execution, controlling, closing, project scope management, 

time management, HRM Management. 

 

Unit-4 

E Commerce-Meaning, Types, Characteristics, Role and Need, E Business Vs. E Commerce, Strategies of 

E Commerce, Systems of E Commerce, Technologies of E Commerce, E Goods, Digital Distribution, ERP, 

Mobile Banking, Digital Organizations, Business Houses, Digital Signature, Digital Certificate, Digital 

Healthcare, Digital Business   

 

Unit-5 

Digital Business Strategies, Big Data, Cloud in Organizations, Institutions, Cloud Market, Big Data 

Market, Digital and Social Media and Business, Digital Business Development, Countries and Companies 

in Digital Corporate Development, E Payment and E Marketing  
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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 

CISPG3B5 Statistical Techniques with Basics of Python  

UNIT-1  

Calculus: Elements of mathematical logic, basic concepts of sets, relations and mappings, the real 

number system, real-valued functions of a single real variable, elements of point set theory, sequence of 

real numbers. 

UNIT-2  

Linear Algebra: Matrices, determinants, vector space 

UNIT-3  

Probability and Statistics: Probability theorem, random variables and probability distributions, 

mathematical expectation, some discrete and continuous distribution, elements of statistics, sampling 

distribution, theory of estimation, tests of hypotheses, curve fitting and correlation, theory of errors, 

Bayesian Thinking, Conditional Probability, priors, posteriors, maximum likelihood, machine concepts 

and how it fits in. Linear Regression, Naive Bays from Scratch   

Unit-4  

Introduction To Python, Python Installation, Python Interface, Python IDE, Python Data Types, 
Python Program Flow Control, Python Packages, Understanding and working with Python 

Constructs—Jump/Branching, Loops, Functions, Variables and their scope, Modules, 
Operators and expressions 

Unit-5 

Python String, List And Dictionary Manipulations, Python File Operation Python Object 
Oriented Programming – Oops,  

Unit 6 

Import and Export Data in Python, Collection and dictionaries  

Text/References 

1. Python Crash Course: A Hands-On, Project-Based Introduction to Programming, by Eric Matthes.  
2. Learning Python, by Mark Lutz,.  
3. Fluent Python: Clear, Concise, and Effective Programming, by Luciano Ramalho.  
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4. Python Programming: An Introduction to Computer Science, by John Zelle. 

 

CISPG3B5 Practical will be decided by the Concerned Teacher anCISPG3B5 Practical will be decided by the Concerned Teacher anCISPG3B5 Practical will be decided by the Concerned Teacher anCISPG3B5 Practical will be decided by the Concerned Teacher and will be based on current d will be based on current d will be based on current d will be based on current 

market demand market demand market demand market demand     

 

CISPG3F5CISPG3F5CISPG3F5CISPG3F5    Digital Marketing with Big Data AnalyticsDigital Marketing with Big Data AnalyticsDigital Marketing with Big Data AnalyticsDigital Marketing with Big Data Analytics    

 
Unit-1 

Overview of Digital marketing, its channels, strategies and components , Overview of Social media 
marketing, its goals, platforms and tools , Overview of Mobile marketing and its components 

Unit-2 

Building Email Marketing Strategy, List Acquisition and List Building Strategies, Effective Email Design 
and Content, Reports for an Email Campaign, Email Automation 

Unit-3 
Pay per click (PPC), its Importance, types, and benefits, User journey of Google ads and its bidding 
process, Display ads, video ads, and universal app ads 
 
 
Unit-4 
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 , Basics of Python, 

Python Flow Control, Python Interface, Python Installation, Python Function, Modules and Operators 

 
 

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, Big Data 

Applications in different sectors, Big Data and Analytics Market, Business Intelligence Vs. Business 

Analytics  

 

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 

 

CISPG4201CISPG4201CISPG4201CISPG4201    Advanced Advanced Advanced Advanced 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 
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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) 

    

Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within Sample Topics of Practical within CISPG4201CISPG4201CISPG4201CISPG4201    

• 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 

CISPG4CCISPG4CCISPG4CCISPG4C2222    Advanced PythonAdvanced PythonAdvanced PythonAdvanced Python    

Unit 1 

Python Regular Expression  and Python Exception Handling  
 
Unit 2 

Python Database Interaction and Python Multithreading  
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Unit 3 

Contacting User through Emails Using Python and Python CGI Introduction 
 
Unit 4 

Data Visualization  
 
Text/References 

1. Python Crash Course: A Hands-On, Project-Based Introduction to Programming, by Eric Matthes.  
2. Learning Python, by Mark Lutz,.  
3. Fluent Python: Clear, Concise, and Effective Programming, by Luciano Ramalho.  
4. Python Programming: An Introduction to Computer Science, by John Zelle. 

 
CISPG4C2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4C2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4C2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4C2 Practical will be decided by the Concerned Teacher and will be based on current 

market demand market demand market demand market demand     

CISPG4G2CISPG4G2CISPG4G2CISPG4G2    Advanced SEO Advanced SEO Advanced SEO Advanced SEO     

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, 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-4 

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  

 

Unit-5 

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 

CISPG4G2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4G2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4G2 Practical will be decided by the Concerned Teacher and will be based on current CISPG4G2 Practical will be decided by the Concerned Teacher and will be based on current 

market demand market demand market demand market demand     
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CISPG4D3CISPG4D3CISPG4D3CISPG4D3    Advanced DatabaseAdvanced DatabaseAdvanced DatabaseAdvanced Database    
 

Unit-1 
Distributed Databases: Storage structures for distributed data, data fragmentation, Transparency of  
distributed architecture, Distributed query processing, Query optimization, Transaction management in 
distributed environment, Recovery and Concurrency control, Locking protocols, Deadlock handling, 
Dynamic modeling of distributed databases, Client - Server Databases. Performance Tuning, Advanced 
Transaction Processing., Concepts in Data Warehousing and Data Mining  
 
Unit-2 
Object-oriented Databases: Objects and Types, Specifying the behavior of objects, Implementing  
Relationships, Inheritance. Sample Systems. New Database Applications.  
 
Unit-3 
Multimedia Database: Multimedia and Object Oriented Databases, Basic features of Multimedia data  
management, Data Compression Techniques, Integrating conventional DBMSs with IR and Hierarchical  
Storage Systems, Graph Oriented Data Model, Management of Hypertext Data, Client Server Architectures 
for Multimedia Databases. 

 
Unit-4 
Identify the programming extensions that PL/SQL provides to SQL, Write PL/SQL code to interface with 
the database, Design PL/SQL anonymous blocks that execute efficiently, Use PL/SQL programming 
constructs and conditional control statements  

 
Unit-5 
Handle run-time errors, Describe stored procedures and functions, Create, execute, and maintain 
procedures, functions, package constructs and triggers, Use a subset of Oracle-supplied packages to 
generate screen and file output, Identify various techniques that impact your PL/SQL code design 
considerations 
 
 
Text/References:  

1. Date C. J., “Introduction to Database Management”, Vol. I, II, III, Addison Wesley. 
2. Ullman JD., “Principles of Database Systems”, Galgottia Publication. 
3. Feuerstein ; Oracle PL/SQL Programming – 3/edition, Shroff Publishers / O’reilly 
4. Jain: Advanced Database Management System CyberTech 
 

CISPG4D3 Practical will be decided by the Concerned Teacher and will be based on current CISPG4D3 Practical will be decided by the Concerned Teacher and will be based on current CISPG4D3 Practical will be decided by the Concerned Teacher and will be based on current CISPG4D3 Practical will be decided by the Concerned Teacher and will be based on current 

market demand market demand market demand market demand     

CISPG4H3CISPG4H3CISPG4H3CISPG4H3    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 



Computer and Information Science at Raiganj University, WB, India 29 

 

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 
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 
 

CISPG4804 CISPG4804 CISPG4804 CISPG4804 Cloud, Data Analytics & SEO: EmergenceCloud, Data Analytics & SEO: EmergenceCloud, Data Analytics & SEO: EmergenceCloud, Data Analytics & SEO: Emergence    

Unit-1 
Cloud: Cloud Computing, SMAC, Cloud Emerging types, Cloud Models, Cloud Infrastructure, Cloud 
Security, Cloud Standard, Cloud Jobs and HR  
 
Unit-2 
Analytics: K-means clustering, Association rules, Linear Regression, Logistic Regression, Naïve Bayes, 
Decision Trees, Time Series Analysis, Text Analysis  
 
Unit-3 
Advanced Analytics: Analytics for Unstructured Data (MapReduce and Hadoop), The Hadoop Ecosystem, 
In-database Analytics–SQL Essentials, Advanced SQL and MAD lib for in-database Analytics, Analytics 
Trends, Analytics and Jobs  

 
Unit-4 
SEO: SEO Basics and Advanced Strategies, SEO Marketing, Digital Marketing Emergence, Cloud and Big 
Data in SEO, Advancement in E Mail Marketing, Social Media Marketing, Emerging On Page and Off Page 
SEO 
 
Unit-5 
Advanced SEO: Using Facebook, YouTube, LinkedIn, Google +, Email Marketing, Emerging Jobs in SEO 
and allied fields  

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 

 

CISPG4CISPG4CISPG4CISPG4905 Dissertation905 Dissertation905 Dissertation905 Dissertation/ Project / Project / Project / Project         

Based on candidates interest and availability of supervisors 
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Department Of
COMPUTER SCIENCE
M.Sc. [Computer Science]

Course under Choice Based Credit System

Semester Corse Code Title of the Course Credits Full Marks

Semester I CSCPG1101 Advanced Data Structure Using C 4 100

CSCPG1102 Operating Systems 4 100

CSCPG1203 Software Engineering 4 100

CSCPG1204 Object Oriented Programming
using C++

4 100

CSCPG1305

(Generic

Elective)

Introduction to applied Information

Technology

4 100

Non-Credit

Course-1

(CSCPG1506)

Environmental Studies /

Entrepreneurship

2 50

Total 20 500
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CourseunderChoiceBasedCreditSystem

Semester Corse Code Title of the Course Credits Full Marks

Semester II CSCPG2201 Advanced Java 4 100

CSPG2202 Computer Architecture 4 100

CSPG2203 Advanced Database Management System 4 100

CSPG2204 Automata Theory 4 100

CSCPG2305

(Generic

Elective)

Management Information System with

Web Technology

4 100

Non Credit

Course-1

(CSCPG2606)

Spoken/ Communicative English 2 50

Total 20 500
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With effect from the academic year 2019-2020

CourseunderChoiceBasedCreditSystem

Semester Corse Code Title of the Course Credits Full Marks

Semester III CSCPG3201 Design and Analysis of Algorithm 4 100

CSCPG3202 Image Processing 4 100

CSCPG3203
Computer Graphics

4 100

Discipline Specific
Electives (DSE 1)

&
Discipline Specific
Electives (DSE 2)

(Students have to
choose any one, each
from DSE-1 & DSE-
2)

CSCPG34A4
Data Mining and Data warehousing

4 100

CSCPG34E4
Artificial Intelligence

CSCPG34B5
Network security

4 100

CSCPG34F5
Big Data Analysis

Total 20 500
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With effect from the academic year 2019-2020

CourseunderChoiceBasedCreditSystem

Semester Corse Code Title of the Course Credits Full Marks
Semester IV CSCPG4201 Compiler Design 4 100

CSCPG4804 E-commerce 4 100

CSCPG4905 Project/Dissertation & Viva-Voce 4 100

Discipline Specific
Electives (DSE 3)

&
Discipline Specific
Electives (DSE 4)

(Students have to choose
any one, each from DSE-3

& DSE-4)

CSCPG44C3
Mobile computing

4 100

CSCPG44G3
Cloud computing
CSCPG44D2
Human Rights

4 100

CSCPG44H2
Ethics and Values

Total 20 500

DSE(Discipline Specific Elective) Subjects ( Any one SET to be chosen by the student)

SET-I SET-II

Data Mining and Data warehousing Artificial Intelligence

Network security Big Data Analysis

Mobile computing Cloud computing

Human Rights Ethics and Values
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Advance Data structure Using C- CSCPG1101

Theory:4Hours/Unit Credits: 4
Objective: to facilitate the students to understand of Fundamentals of Data structure, Trees, Graphs

Unit – I
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’.
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 – II
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.
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 – III
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.

Text
Horowitz and Sahani, “Fundamentals of data Structures”, Galgotia Publication Pvt. Ltd., New Delhi.

References

1.A. M. Tenenbaum, “Data Structures using C & C++”, Prentice-Hall of India Pvt. Ltd., New Delhi.
2.K Loudon, “Mastering Algorithms with C”, Shroff Publisher & Distributors Pvt. Ltd.
3.Bruno R Preiss, “Data Structures and Algorithms with Object Oriented Design Pattern in C++”, Jhon Wiley & Sons, Inc.
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Operating Systems- CSCPG1102

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of OS, CPU Scheduling, Memory Management, File
Systems

Unit – I
Introduction: Computer-System Architecture, Operating-System Structure, Operating-System Operations, Process
Management, Memory Management, Storage Management, Protection- Security, Kernel Data Structures, Computing
Environments, Open-Source OperatingSystems.
Operating-System Structures: Operating-System Services, User Interface for Operating-System, System Calls, Types of
System Calls, Operating-System Design and Implementation, Operating-System Structure, Operating- System
Debugging.
Process Management: Process Concept, Process Scheduling, Operations on Processes, Inter process Communication,
Examples of IPC Systems, Communication in Client–Server Systems.
Threads: Overview, Multithreading Models, Threading Issues.
Process Synchronization: Concept, Critical-Section Problem, Peterson’s Solution, Synchronization, Classic Problems of
Synchronization, Semaphores, Monitors.

Unit – II
CPU Scheduling: Concepts, Scheduling Criteria, Scheduling Algorithms, Thread Scheduling, Real-Time CPU Scheduling,
Algorithm Evaluation.
Deadlocks: System Model, Deadlock Characterization, Methods for Handling Deadlocks, Deadlock Prevention, Deadlock
Avoidance, Deadlock Detection, Recovery from Deadlock.

Unit – III
Memory Management: Main Memory, Swapping, Contiguous Memory Allocation, Segmentation, Paging, Structure of
the Page Table. Virtual Memory: Demand Paging, Page Replacement, Allocation of Frames, Thrashing, Memory-
Mapped Files.
Mass-Storage Structure: Overview, Disk Structure, Disk Scheduling, DiskManagement, Swap-SpaceManagement, RAID
Structure, Stable-Storage Implementation.

Unit – IV
File Systems: File Concept, Access Methods, Directory and Disk Structure, File-SystemMounting, Protection. File- System
Structure and Implementation, Directory Implementation, Allocation Methods, Free-Space Management, Recovery,
Network File System.
Protection and Security: Goals of Protection, Principles of Protection, Domain of Protection,
Access Matrix, Access Control, Revocation of Access Rights, The Security Problem, Program Threats, System and
Network Threats, Cryptography as a Security Tool, User Authentication, Implementing Security Defenses, Firewalling to
Protect Systems and Networks, Computer-Security Classifications. Case Study: Windows 7 and Linux System.

Text
AbrahamSilberschatz, Peter Baer Galvin, Greg Gagne, Operating System Concepts (9e)

References
1. Thomas W. Doeppner, Operating systems in depth
2. Andrew S. Tanenbaum, Modern OperatingSystems
3. William Stallings, Operating Systems – Internals and Design Principles
4. Dhananjay M. Dhandhere, Operating Systems-A Concept Based Approach
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Software Engineering- CSCPG1203

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of Software Engineering, Quality Management, Software
Configuration Management

Unit – I
Software Engineering: The Nature of Software,Changing Nature of Software, Defining the Discipline, Software Process,
Software Engineering Practice.The Software Process: A Generic Process Model, Defining a Framework Activity, Process
Assessment and Improvement, Prescriptive Process Models,Specialized Process Models, Unified Process, Personal and
Team Process Models. Defining Agility,Agile Process, Extreme Programming, Psychology of Software Engineering,
Software Team Structures, Software Engineering Using the Cloud, Global Teams.

Unit – II
Requirements: Core Principles of Modeling, Requirements Engineering, Establishing the Groundwork, Eliciting
Requirements, Developing Use Cases, Building the Analysis Model, Requirements Analysis, UML Models That
Supplement the Use Case, Identifying Analysis Classes, Specifying Attributes, Defining Operations, Class-
Responsibility-Collaborator Modeling, Associations and Dependencies, Analysis Packages.
Design Concepts: Design within the Context of SE, Design Process, Design Concepts, Design Model, Software
Architecture, Architectural Styles, Architectural Considerations, Architectural Design, Component, Designing Class-
Based Components, Conducting Component-Level Design, Component-Based Development, User Interface Design Rules.

Unit – III
Quality Management: Quality, Software Quality, Software Quality Dilemma, Achieving Software Quality, Defect
Amplification and Removal, Reviews, Informal Reviews, Formal Technical Reviews, Elements of Software Quality
Assurance, SQA Tasks, Goals, and Metrics, Software Reliability, A Strategic Approach to Software Testing, Test
Validation Testing, System Testing, Debugging, Software Testing Fundamentals, White-Box Testing, Black-Box Testing,
Path Testing, Control Structure Testing, Object-Oriented Testing Strategies& Methods, Security Engineering Analysis,
Security Assurance, Security Risk Analysis.

Unit – IV
Software Configuration Management, SCM Process, Product Metrics for Requirements Model, Design Model, Source
Code, Testing and Maintenance.Managing Software Projects: The Project Management Spectrum, W5HH Principle,
Metrics in the Process and Project Domains, Software Measurement, Metrics for Software Quality, Integrating Metrics
within the Software Process, Software Project Estimation, Decomposition Techniques, Project Scheduling – basics,
scheduling, Software Risks, Risk Mitigation, Monitoring, and Management, Software Maintenance, Software
Reengineering, Reverse Engineering, Forward Engineering.

Text Roger S Pressman, B R Maxim,Software Engineering–A Practitioner’s Approach (8e)

References
1. Ian Sommerville, SoftwareEngineering
2. Hans Van Vliet, SoftwareEngineering
3. D. Bell, Software Engineering for Students
4. K.K. Aggarwal, Y. Singh, SoftwareEngineering
5. R. Mall, Fundamentals of Software Engineering
6. Pankaj Jalote, An Integrated Approach to Software Engineering
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Object Oriented Programming using C++- CSCPG1204

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of OOP, Constructors and Destructors, Operator Overloading,
Inheritance in C++.

Unit I:
Evolution of Programming methodologies, Introduction to OOP and its basic features, Basic components of a C++, Program and
program structure, Compiling and Executing C++ Program. Selection control statements in C++.
Unit II:
Data types, Expression and control statements Iteration statements in C++, Introduction to Arrays, Multidimensional Arrays, Strings
and String related Library Functions.
Unit III:
Functions, Passing Data to Functions, Scope and Visibility of variables in Functions, Structures in C++.
Unit IV:
Creating classes and Abstraction: Classes objects, data members, member functions, this Pointer, Friends, Friend Functions, Friend
Classes, Friend Scope, and Static Functions.
Unit V:
Constructors and Destructors, Static variables and Functions in class.
Unit VI:
Operator Overloading in C++, Overloading Unary Operators, Overloading binary operators.
Unit VII:
Inheritance in C++, Types of Inheritance, Pointers, Objects and Pointers, Multiple Inheritance, Virtual Functions, Polymorphism,
Abstract classes.
Unit VIII:
Files and streams in C++: Character and String input and output to files, Command Line Arguments and Printer Output. Standard input
and output operations: C++ iostream hierarchy, Standard Input/output Stream Library, Organization Elements of the iostream Library,
Programming using Streams, Basic Stream Concepts.
Unit IX:
File input and output: Reading a File, Managing I/O Streams, Opening a File – Different Methods, Checking for Failure with File
Commands, Checking the I/O Status Flags, Dealing with Binary Files, Useful Functions. Class templates: Implementing a class
template, Implementing class template member functions, Using a class template, Function templates, Implementing function templates,
Using template functions, Template instantiation, Class template specialization, Template class partial specialization, Template
function specialization, Template parameters, Static members and variables, Templates and friends, Templates and multiple-file
projects.Standard Template library: Containers, iterators and application of container classes. Exception handling: Throwing an
exception, catching an exception: The try block, Exception handlers, Termination vs. Resumption, Exception specification, rethrowing
an exception, uncaught exceptions, Standard exceptions, Programming with exceptions.

Text
BalagurusamyE,“ObjectOrientedProgrammingwithC++”,3/E,TMG.

Reference
1. Hubbard,”Programming with C++”, 2/e, Schaum Outline Series, TMH,
2. Bjarne Stroustrup, "The C++ Programming Language", Addison Wesley Publications, Second Edition,
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Introduction to applied Information Technology- CSCPG1305

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of Boolean Algebra, Networking, and OS,
DBMS.

UNIT-I
Logic gates, Boolean algebra, combinational circuits, circuit simplification, flip-flops and sequential circuits, decoders,
multiplexers, registers, counters and memory units.

UNIT-II
Network definition; network topologies; network classifications; network protocol; layered network architecture; overview of
TCP/IP Model,OSI Model.

UNIT-III
Software Engineering: The Nature of Software,Changing Nature of Software, Defining the Discipline,

Software Process, Software Engineering Practice.The Software Process: A Generic Process Model, Defining a
Framework Activity, Process Assessment and Improvement, Prescriptive Process Models,Specialized Process Models,
Unified Process, Personal and Team Process Models. Defining Agility,Agile Process, Extreme Programming,
Psychology of Software Engineering, Software Team Structures, Software Engineering Using the Cloud, Global
Teams.

UNIT-IV
Introduction: Computer-System Architecture, Operating-System Structure, Operating-System Operations, Process
Management, Memory Management, Storage Management, Protection- Security, Kernel Data Structures, Computing
Environments, Open-Source OperatingSystems.
Operating-System Structures: Operating-System Services, User Interface for Operating-System, System Calls, Types
of System Calls, Operating-System Design and Implementation, Operating-System Structure, Operating- System
Debugging.

UNIT-V

Relational Model: Introduction - Structure of Relational Data Base - Relational Algebra - Relational Calculus. Relational
Query Languages - Introduction - Codd’s Rules - Structured Query Language - Embedded Structured Query Language. ER
Model - Basic Concepts - Conversion of ER Model into Relations
- ER Diagram Symbols.

Text
S.K. Singh, ”Database Systems Concepts, Design and Applications”, Pearson Education Pte. Ltd., New Delhi:
Roger S Pressman, B R Maxim,Software Engineering–A Practitioner’s Approach (8e)
AbrahamSilberschatz, Peter Baer Galvin, Greg Gagne, Operating System Concepts (9e)

Reference
1. Abraham Silberschatz, ”Database Systems”, McGraw Hill International,
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Advanced Java -CSCPG2201

Theory:4Hours/Unit Credits: 4

Objective: to facilitate the students to understand Advanced concept of Core Java Servlet, Java Database Connectivity (JDBC
Java Naming and Directory Interface.

Unit – I
Review of Core Java: Class Object, Object Oriented Concepts with respect to Java, Interfaces, Packages and Exception
Handling, Applets, Overview of Collection Framework (No question to be set from above topics).
AWT: Introduction, AWT Class Hierarchy, Creating Container, Adding Components, Layout, Using Panel, Text Field,
TextArea, List, Checkbox, Check Box Group, Choice, Event Handling, Dialog Boxes, ScrollBar, Menu.
Swing: Containment Hierarchy, Adding Components, JTextField, JPasswordField, JTable, JComboBox, JProgressBar, JList,
JTree, JColorChooser,Dialogs.
Remote Method Invocation (RMI): Introduction, Remote Method Invocation, Java RMI Interfaces and Classes, an
Application, Compiling the Program, Generating Stub Classes, Running the Program, Callback with an Application.

Unit – II
Servlet: Server-Side Java, Servlet Alternatives, Servlet Strengths, Servlet Architecture, Servlet Life Cycle,
GenericServlet, HttpServlet, Servlet Example, Passing Parameters to Servlets, Retrieving Parameters, Cookies, Filters.
Java Server Pages (JSP): Introduction, JSP Engines, How JSP Works, JSP and Servlet, Anatomy of a JSP Page, JSP Syntax,
JSP Components, Beans, Session Tracking, Users Passing Control and Data between Pages, Sharing Session and
ApplicationData.

Unit – III
Java Database Connectivity (JDBC): Introduction, JDBC Drivers, JDBC Architecture, JDBC Classes and Interfaces,
Loading a Driver, Making a Connection, Execute SQL Statement, SQL Statements, Retrieving Result, Getting Database
Information, Scrollable and Updatable Resultset, Result Set Metadata.
Hibernate: Introduction, Writing POJO Class, Creating a Table, Writing a Hibernate Application, Compiling and
RunningApplication,BookApplicationUsingAnnotation,ObjectLifeCycle,HQL,UsingNativeSQLQuery,Named
Queries, Generating DDL, Generator Class, Hibernate Tools.

Unit – IV
Java Naming and Directory Interface (JNDI): Naming Concepts, Directory Concepts, Java Naming and Directory
Interface, Specifying JNDI Properties, Name Servers, Naming Operations, Working with Directory.
Overview of J2EE, Introduction to JavaBeans, Advantages of JavaBeans, Properties of JavaBeans with examples,
JavaBeans API, Enterprise JavaBeans (EJB), Applications using Session Beans and Entity Beans, Introduction to Struts
Framework.
Java Server Faces (JSF): Introduction, Simple Application, Request Processing Life-Cycle, Tracing Phases, Managed
Bean, Basic JSF Tags, Expression Language, Event Handling with Example, Page Navigation.

Text Uttam K. Roy, Advanced Java programming

References
1. HerberttSchildt,Java Complete Reference
2. Sharanam Shah, Vaishali Shah, Java EE 7 for Beginners
3. Cay S. Horstmans, Gray Coronell, Core Java Vol. II – Advanced Features
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Computer Architecture- CSPG2202

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of Computer Architecture, Number System , RISC.
UNIT-I
Logic gates, Boolean algebra, combinational circuits, circuit simplification, flip-flops and sequential circuits, decoders,
multiplexers, registers, counters and memory units.

UNIT-II
Number systems, complements, fixed and floating point representation, character representation,
addition, subtraction, magnitude comparison, multiplication and division algorithms for integers
Computer registers, bus system, instruction set, timing and control, instruction cycle, memory
reference,input-output andinterrupt, Interconnection Structures,Bus Interconnection design of basic computer.

UNIT-III
Register organization, arithmetic and logical micro-operations, stack organization, micro programmed control. Instruction
formats, addressing modes, instruction codes, machine language, assembly language, input output programming, RISC,
CISC architectures, pipelining and parallel architecture.

UNIT-IV
Cache memory, Associative memory, mapping.

UNIT-V
Input / Output: External Devices, I/O Modules, Programmed I/O, Interrupt-Driven I/O, Direct Memory Access, I/O
Channels.

TextM. Mano, Computer System Architecture, Pearson Education 1992
References

1.A. J. Dos Reis, Assembly Language and Computer Architecture using C++ and JAVA,Course
Technology, 2004
2.W. Stallings, Computer Organization and Architecture Designing for Performance, 8thEdition,
Prentice Hall of India,2009

3.M.M. Mano , Digital Design, Pearson Education Asia,2013 5. Carl Hamacher, Computer
Organization, Fifth edition, McGrawHill, 2012.
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Advanced DBMS- CSPG2203

Theory:4Hours/ Unit Credits: 4
Objective: to facilitate the students to understand of Fundamentals of Relational Model, Data Base Design Query
Processing and Optimization, Data Base Recovery Systems: Introduction, Distributed Data Base Systems

UNIT-I
Relational Model: Introduction - Structure of Relational Data Base - Relational Algebra - Relational Calculus. Relational
Query Languages - Introduction - Codd’s Rules - Structured Query Language - Embedded Structured Query Language.
ER Model - Basic Concepts - Conversion of ER Model into Relations
- ER Diagram Symbols.

UNIT-II
Data Base Design: Introduction - Software Development Life Cycle - Database Development Life Cycle - Automated
Design Tools. Functional Dependency and Decomposition - Functional Dependency - Decomposition. Normalization -
Introduction - Normalization - Normal Forms - BCNF - 4 NF - 5 NF.

UNIT-III
Query Processing and Optimization: Introduction - Query Processing - Syntax Analyzer - Query Decomposition - Query
Optimization. Transaction Processing and Concurrency Control: Transaction Concepts - Concurrency Control - Locking
Methods - Timestamp Methods - Optimistic Methods.

UNIT-IV
Data Base Recovery Systems: Introduction - Recovery Concepts - Types of Failures - Types of Recovery - Recovery
Techniques - Buffer Management. Data Base Security: Goals - Firewalls - Data Encryption.

UNIT-V
Distributed Data Base Systems: Introduction - Distributed Data Bases - Architecture of Distributed Data Bases -
Distributed Data Base System Design - Distributed Query Processing. Emerging Data Base Technologies: Internet Data
Bases - Digital Libraries - Multimedia Data Bases - Mobile Data Bases - Spatial Data Bases.

Text
S.K. Singh, ”Database Systems Concepts, Design and Applications”, Pearson Education Pte. Ltd., New Delhi:
C.J. Date and others, “An Introduction to Database Systems”, Eighth Edition, Pearson Education Pte. Ltd., New
Delhi:

Reference
1. Abraham Silberschatz, ”Database Systems”, McGraw Hill International,
2. Paneerselvam R, ”Database management systems”, PHI,
3. Narang Rajesh, ”Database management systems”, PHI,
4. ISRD Group, “Introduction to database management systems”, TMG
5. Ramakrishnan, Gehrke, “Database management systems”, 3/E, TMG
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Automata Theory- CSPG2204

Theory:4Hours/ Unit Credits: 4
Objective: to facilitate the students to understand of Fundamentals of Automata, Regular Languages, Context Free
Grammars, Push Down Automata,T.M

Unit – I
Fundamentals – alphabets, strings, languages, problems, graphs, trees, Finite State Systems, definitions, Finite
Automaton model, acceptance of strings, and languages, Deterministic finite automaton and Nondeterministic
finite automaton, transition diagrams, transition tables, proliferation trees and language recognizers,
equivalence of DFA’s and NFA’s.
Finite Automata with 휀-moves, significance, acceptance of languages, 휀-closure, Equivalence of NFA’s with and
without 휀-moves, Minimization of finite automata, Two-way finite automata, Finite Automata with output– Moore
and Melay machines.
Unit – II
Regular Languages: regular sets, regular expressions, identity rules, constructing finite automata for a given
regular expressions, conversion of finite automata to regular expressions. Pumping lemma of regular sets and its
applications, closure properties of regular sets.
Grammar Formalism: Regular grammars–right linear and left linear grammars, equivalence between regular
linear grammar and finite automata, inter conversion, Context free grammar, derivation trees, sentential forms,
right most and leftmost derivation of strings, ambiguity.
Unit – III
Context Free Grammars: Simplification of Context Free Grammars, Chomsky normal form, Greiback normal form,
Pumping lemma for context free languages and its applications, closure of properties of CFL (proofs omitted).
Push Down Automata: PDA definition, model, acceptance of CFL, acceptance by final state and acceptance by
empty state and its equivalence. Equivalence of PDA’s and CFL’s, inter-conversion. (Proofs not required).
Unit – IV
Membership Algorithm (CYK Algorithm) for Context Free Grammars.
Turing Machine: TM definition, model, design of TM, computable functions, unrestricted grammars, recursively
enumerable languages. Church’s hypothesis, counter machine, types of Turing machines (proofs omitted). Linear
bounded automata and Context sensitive language.
Computability Theory: Chomsky hierarchy of languages, Introduction to DCFL, DPDA, LR(0) grammar,
decidability and undecidable problems. Definitions of P and NP problems, NP complete and NP hard problems.

Text
J. E. Hopcroft, J. D. Ullman, Introduction to Automata Theory, Languages, and Computation
References
1. John C. Martin, Introduction to Languages and the Theory of Computation
2. Mishra, Chandrashekaran, Theory of Computer Science
3. Perter Linz, An Introduction to Formal Languages and Automata
4. ZviKohav, Niraj K Jha, Switching and Finite Automata Theory
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Management Information System with Web Technology- CSCPG2305

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Fundamentals of MIS, Management and Decision support
system,HTML

Unit–I:
Management Information Systems - Need, Purpose and Objectives - Contemporary Approaches to MIS - Information as a
strategic resource - Use of information for competitive advantage - MIS as an instrument for the organizational change

Unit–II:
Information, Management and Decision Making - Models of Decision Making -Classical, Administrative and Herbert
Simon's Models - Attributes of information and its relevance to Decision Making - Types of information

Unit–III:
Information Technology - Definition, IT Capabilities and their organizational impact -Telecommunication and Networks -
Types and Topologies of Networks - IT enabled services such as Call Centers, Geographical Information Systems etc.

Unit–IV:
Data Base Management Systems - Data Warehousing and Data Mining

Unit–V:
Systems Analysis and Design - Systems Development Life Cycle - Alternative System Building Approaches - Prototyping -
Rapid Development Tools - CASE Tools – Object Oriented Systems (Only introduction to these tools & techniques)

Unit–VI:
Decision Support Systems - Group Decision Support Systems - Executive Information Systems - Executive Support Systems -
Expert Systems and Knowledge Based Expert Systems - Artificial Intelligence

Unit–VII:
Management Issues in MIS - Information Security and Control - Quality Assurance -Ethical and Social Dimensions -
Intellectual Property Rights as related to IT Services / IT Products - Managing Global Information Systems

UNIT–VIII
History of the Internet and World Wide Web, Search Engines, News-group, E-mail and its Protocols, Web Portal, Browsers and
their versions, Its functions, URLs, web sites, Domain names, Portals.Static Web Development: HTML - Introduction to HTML,
HTML Document structure tags, HTML comments, Text formatting, inserting special characters, anchor tag, adding images
and Sound, lists types of lists, tables, frames and floating frames, Developing Forms, Image maps.

Reference:
1. Management Information Systems, Laudon and Laudon, 7th Edition, Pearson Education Asia
2. Management Information Systems, Jawadekar, Tata McGraw Hill
3. Management Information Systems, Davis and Olson,Tata McGraw Hill
4. Analysis and Design of Information Systems, Rajaraman, Prentice Hall
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Design and Analysis ofAlgorithms- CSCPG3201

Theory:4Hours/Unit Credits: 4

Objective: to facilitate the students to understand of Algorithm, Decrease–&–Conquer, Dynamic Programming
Limitations of Algorithm Power.

Unit – I
Introduction:Algorithm, Fundamentals of Algorithmic Problem Solving, Important Problem
Types.Fundamentals of the Analysis of Algorithm: The Analysis Framework, Asymptotic Notations and
Basic Efficiency Classes, Mathematical Analysis of Non-recursive & Recursive Algorithms.Brute Force
Search: Selection Sort, Bubble Sort, Sequential Search, Brute-Force String Matching, Exhaustive Search,
Depth-First Search, Breadth-First Search.

Unit – II
Decrease–&–Conquer: Insertion Sort, Topological Sorting, Binary Search, Interpolation Search
Divide-and-Conquer: Merge Sort, Quick Sort, Multiplication of Large Integers, Strassen’s Matrix
Multiplication, Transform-and-Conquer: Presorting, Balanced Search Trees, Heaps and Heap Sort,
Problem Reduction. Space and Time Trade-Offs: Hashing,B-Trees.

Unit – III
Dynamic Programming: Knapsack Problem, Optimal Binary Search Trees, Warshall’s and Floyd’s
Algorithms. Greedy Technique: Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Algorithm, Huffman
Trees and Codes. Iterative Improvement:Simplex Method, Maximum-Flow Problem.

Unit – IV
Limitations of Algorithm Power: Lower-Bound Arguments, Decision Trees, P, NP, and NP-Complete
Problems. Backtracking:n-Queens Problem, Hamiltonian Circuit Problem, Subset-Sum Problem, Branch-
and-Bound: Assignment Problem, Knapsack Problem, Traveling Salesman Problem, Approximation
Algorithms for the Knapsack Problem.

Text
AnanyLevitin, Introduction to the Design and Analysis of Algorithms (3e)

References
1. RichardNeapolitan,FoundationsofAlgorithms
2. Thomas H. Cormen, Introduction to Algorithms
3. E.Horowitz, S. Sahni, Fundamentals of Computer Algorithms
4. A.V. Aho, J.V. Hopcroft, J.D. Ullmann, The Design and Analysis of Computer Algorithms
5. Donald E Knuth,The Art of Programming_Volumes-1, 2, 3, 4
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Image Processing- CSCPG3202

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand image enhancement techniques, image restoration, image
segmentation and representation, image segmentation and representation.

Unit – I

DIGITAL IMAGE FUNDAMENTALS AND TRANSFORMS:
Elements of visual perception – Image sampling and quantization Basic relationship between pixels – Basic
geometric transformations-Introduction to Fourier Transform and DFT – Properties of 2D Fourier Transform –
FFT – Separable Image Transforms –Walsh – Hadamard– Discrete Cosine Transform, Haar, Slant – Karhunen –
Loeve transforms.

Unit – II

IMAGE ENHANCEMENT TECHNIQUES:
Spatial Domain methods: Basic grey level transformation – Histogram equalization – Image subtraction – Image
averaging –Spatial filtering: Smoothing, sharpening filters – Laplacian filters – Frequency domain filters :
Smoothing – Sharpening filters – Homomorphic filtering.

Unit – III
IMAGE RESTORATION:
Model of Image Degradation/restoration process – Noise models – Inverse filtering –Least mean square
filtering – Constrained least mean square filtering – Blind image restoration – Pseudo inverse – Singular value
decomposition.

Unit – IV
IMAGE COMPRESSION:
Lossless compression: Variable length coding – LZW coding – Bit plane coding- predictive coding-DPCM.
Lossy Compression: Transform coding – Wavelet coding – Basics of Image compression standards: JPEG,
MPEG,Basics of Vector quantization.

Unit – V
IMAGE SEGMENTATION AND REPRESENTATION:
Edge detection –Thresholding – Region Based segmentation – Boundary representation: chair codes- Polygonal
approximation –Boundary segments –boundary descriptors: Simple descriptors-Fourier descriptors – Regional
descriptors –Simple descriptors- Texture.

Text
Rafael C Gonzalez, Richard E Woods 2nd Edition, Digital Image Processing - Pearson Education 2003.
References

1. William K Pratt, Digital Image Processing John Willey (2001)
2. Image Processing Analysis and Machine Vision – Millman Sonka, Vaclav hlavac, Roger Boyle, Broos/colic,

Thompson Learniy (1999).
3. A.K. Jain, PHI, New Delhi (1995)-Fundamentals of Digital Image Processing.
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Computer Graphics- CSCPG3203

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Interactive Graphics, Geometrical Transformations
Representing Curves & Surfaces, Viewing
UNIT – I

The Advantages of Interactive Graphics, Representative Uses of Computer Graphics, Classification of
Applications, Development of Hardware and Software for Computer Graphics, Conceptual Framework for
Interactive Graphics.
Overview, Scan Converting Lines, Scan Converting Circles, Scan Converting Ellipses.
Graphics Hardware
Hardcopy Technologies, Display Technologies, Raster-Scan Display Systems, The Video Controller, Random-
Scan Display Processor, Input Devices for Operator Interaction, Image
Scanners, Antialiasing.
Clipping
Cohen- Sutherland Algorithm, Cyrus-Beck Algorithm, Midpoint Subdivision algorithm.

UNIT – II
Geometrical Transformations
2D Transformations, Homogeneous Coordinates and Matrix Representation of 2D Transformations,
Composition of 2D Transformations, The Window-to-Viewport Transformation, Efficiency, Matrix
Representation of 3D Transformations, Transformations as a Change in Coordinate System.

UNIT – III
Representing Curves & Surfaces
Polygon Meshes, Parametric Cubic Curves
Solid Modeling
Representing Solids, Regularized Boolean Set Operations, Primitive Instancing, Sweep Representations,
Boundary Representations, Spatial Partitioning Representations, Constructive Solid Geometry, Comparison of
Representations, User Interfaces for Solid Modeling.

UNIT – IV
Three Dimensional Viewing: Introduction, Representation of Three-dimensional objects, Projections,
Parallel projections: Orthographic Projections, Oblique Projections. Perspective Projection, Three
dimensional clipping, Three-dimensional Cohen-Sutherland clipping algorithm.
Hidden Surface Removal: Depth-Buffer(z-buffer) method, Depth-sorting Method(Painter’s algorithm).

TEXT :
Foley, Van Dam, Feiner, Hughes, Computer Graphics Principles & Practice, 2000, Pearson
Chennakesava R. Alavla “Computer Graphics”, PHI Learning Pvt. Limited

REFERENCES :
1 D. Hearn & Baker: Computer Graphics with OpenGL, Pearson Education, Third Edition, 2009.
2 Foley, J.D. & Van Dam, A: Fundamentals of Interactive Computer Graphics.
3 Rogers & Adams, “Mathematical Elements for Computer Graphics”, McGraw Hill, 1989.
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Network Security- CSCPG34B5

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Network Security, Advanced Encryption Standard,
Cryptographic Hash Functions, Transport-Level Security

Unit – I
Overview of Network Security: Computer Security Concepts,the OSI Security Architecture,Security
Attacks,Security Services,Security Mechanisms,a Model for Network Security.Classical Encryption Techniques:
Symmetric Cipher Model, Substitution Techniques, Transposition Techniques,Rotor Machines, Steganography.
Block Ciphers and the Data Encryption Standard:Traditional Block Cipher Structure, the Data Encryption Standard
(DES), A DES Example, Strength of DES.Block Cipher Operation: Double DES, Triple DES, Electronic Code Book,
Cipher Block Chaining Mode, Cipher Feedback Mode, Output Feedback Mode, Counter Mode.

Unit – II
Advanced Encryption Standard (AES): The Origins AES, AES Structure, AES Round Functions, AES Key
Expansion, an AES Example AES Implementation.Pseudorandom Number Generation and Stream Ciphers:
Principles of Pseudorandom Number Generation, Pseudorandom Number Generators,Pseudorandom Number
Generation using BlockCipher, StreamCiphers-RC4. Public-Key Cryptography and RSA: Principles of Public-Key
Cryptosystems, the RSA Algorithm.Key Management and Distribution: Symmetric Key Distribution Using
Symmetric Encryption and Asymmetric Encryption, Distribution of Public Keys, X.509 Certificates, Diffie-
Hellman Key Exchange.

Unit – III
Cryptographic Hash Functions: Applications of Cryptographic Hash Functions, Two Simple Hash Functions,
Secure Hash Algorithm (SHA) & MD5 Algorithm.Message Authentication Codes: Message Authentication
Requirements, Message Authentication Functions, Requirements for Message Authentication Codes,Security of
MACs,MACs Based on Hash Functions:HMAC,MACs Based on Block Ciphers:DAA and CMAC.Digital Signatures:
Digital Signatures, NIST Digital Signatures Algorithm.

Unit – IV
Transport-Level Security: Web Security Considerations, Secure Sockets Layer (SSL), Transport Layer Security
(TLS),HTTPS,Secure Shell (SSH), E-Mail Security: Pretty Good Privacy, S/MIME. IP Security: IP Security
Overview, IP Security Architecture, Encapsulating Security Payload, Combining Security Associations,Internet
Key Exchange.Intruders, Virus and Firewalls: Intruders, Intrusion Detection, Password Management, Virus and
Related Threats, Countermeasures, Firewall Design Principles, Types of Firewalls.

Text
William Stallings, Cryptography and Network Security – Principles and Practice (6e)
References
1. Zhenfu Cao, New Directions of Modern Cryptography
2. Douglas R. Stinson, Cryptography Theory and Practices
3. Tom St Denis, Simon Johnson, Cryptography for Developers
4. Joseph Migga Kizza, A Guide to Computer NetworkSecurity
5. A. Menezes, P. Van Oorschot, S. Vanstone, Handbook of Applied Cryptography
6. Henk C.A. van Tilborg, Sushil Jajodia, Encyclopedia of Cryptography and Security
7. Keith M. Martin, Everyday Cryptography–Fundamental Principles and Applications
8. Chwan-Hwa Wu, J. David Irwin, Introduction to Computer Networks and Cyber Security
9. Saiful Azad, Al-Sakib Khan Pathan, Practical Cryptography-Algorithms and Implementations Using C++
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Big DataAnalytics- CSCPG34F5

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Big Data, MapReduce Fundamentals and HBase,
Hadoop YARN Architecture, Using Oozie

Unit – I
Overview of Big Data: What is Big Data?Evolution of Big Data, Structuring Big Data, Elements of Big Data, Big
Data Analytics. Exploring the Use of Big Data in Business Context: Use of Big Data in Social Networking, Use of
Big Data in Preventing Fraudulent Activities, Use of Big Data in Detecting Fraudulent Activities in Insurance
Sector, Use of Big Data in Retail Industry. Introducing Technologies for Handling Big Data: Distributed and
Parallel Computing for Big Data, Introducing Hadoop. Understanding Hadoop Ecosystem: Hadoop Ecosystem,
HDFS,MapReduce, Hadoop YARN, HBase, Hive, Pig and Pig Latin, Sqoop, ZooKeeper, Flume, Oozie.

Unit – II
Understanding MapReduce Fundamentals and HBase: The MapReduce Framework, Techniques to Optimize
MapReduce Jobs, Role of HBase in Big Data Processing.Exploring the Big Data Stack, Virtualization and Big Data,
Virtualization Approaches.Storing Data in Databases and Data Warehouses: RDBMS and Big Data, Non-
Relational Database, Integrating Big Data with Traditional Data Warehouses, Big Data Analysis and Data
Warehouse, Changing Deployment Models in Big Data Era.Processing Your Data with MapReduce: Developing
Simple MapReduce Application, Points to Consider while Designing MapReduce.
Customizing MapReduce Execution: Controlling MapReduce Execution with InputFormat, Reading Data with
Custom RecordReader, Organizing Output Data with OutputFormats, Customizing Data with RecordWriter,
Optimizing MapReduce Execution with Combiner, Implementing a MapReduce Program for Sorting Text Data.

Unit – III
Understanding Hadoop YARN Architecture: Introduction YARN, Advantages of YARN, YARN Architecture,
Working of YARN. Exploring Hive: Introducing Hive, Getting Started with Hive, Hive Services, Data Types in Hive,
Built-In Functions in Hive, Hive DDL, Data Manipulation in Hive, Data Retrieval Queries, Using JOINS in Hive.
Analyzing Data with Pig: Introducing Pig, Running Pig, Getting Started with Pig Latin, Working with Operators in
Pig, Working with Functions in Pig, Debugging Pig, Error Handling in Pig.

Unit – IV
Using Oozie: Introducing Oozie, Installing and Configuring Oozie, Understanding the Oozie Workflow, Simple
Application. NoSQL Data Management: Introduction to NoSQL, Types of NoSQL Data Models, Schema-Less
Databases, Materialized Views, Distributed Models, Sharding, MapReduce Partitioning and Combining,
Composing MapReduce Calculations. Understanding Analytics and Big Data: Comparing Reporting and Analysis,
Types of Analytics, Developing an Analytic Team. Analytical Approaches and Tools to Analyze Data: Analytical
Approaches, History of Analytical Tools, Introducing Analytical Tools, Comparing Various Analytical Tools.

Text DT Editorial Services, Big Data – Black Book (dreamtech)

References
1. Radha S, M. Vijayalakshmi, Big Data Analytics
2. Arshdeep B and VijayM, Big Data Science & Analytics – A Hands-On Approach.
3. Frank Ohlhorst, Big Data Fundamentals – Concepts, Drivers, Techniques
4. Kuan-Ching Li, H Jiang, L T Yang, A Cuzzocrea, Big Data Algorithms, Analysis and Applications
5. TomWhite, Hadoop: The Definitive Guide
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DataMining- CSCPG34A4

Theory:4Hours/ Unit Credits: 4
Objective: to facilitate the students to understand of to Data Mining, DataWarehousing andOnlineAnalytical
Processing, Classification, Outlier Detection.

Unit – I
Introduction to Data Mining: Why data mining? What is data mining? What kinds of data can be mined? What
kinds of patterns can be mined? Which technologies are used? Major issues in data mining. Getting to Know Your
Data: data objects and attribute types, basic statistical description of data, data visualization, measuring data
similarity and dissimilarity. Data Processing: an overview, data cleaning, data integration, data reduction, data
transformation and data discretization.

Unit – II
DataWarehousing andOnlineAnalytical Processing (OLAP): basic concepts of datawarehouse, datawarehouse
modelling–data cube and OLAP, data warehouse design and usage, data warehouse implementation, data
generalization by attribute–oriented.Data Cube Technology: data cube computation preliminary concepts, data
cube computation methods, processing advanced kinds of queries by exploring cube technology,
multidimensional data analysis in cube space. Mining Frequent Patterns, Associations, and Correlations: basic
concepts, frequent itemset mining methods, mining various kinds of association rules, from association mining
to correlation analysis, constraint-based association mining.

Unit – III
Classification: Basic Concepts, Decision Tree Induction, Bayes Classification Methods, Rule-Based Classification,
classification by back propagation, support vector machines, associative classification, lazy learners, other
classification methods. Cluster Analysis: basic concepts of cluster analysis, partitioning methods, hierarchical
methods, density-based methods, evaluation of clustering.

Unit – IV
Outlier Detection: outliers and outlier analysis, outlier detection methods, statistical approaches, proximity- based
approaches, clustering-based approaches, classification-based approaches. Data Mining Trends and Research
Frontiers: mining complex data types, other methodologies of data mining,data mining applications, data mining
and society, data mining trends.

Text
Jiawei Han, Micheline Kamber, Jian Pei, Data Mining – Concepts and Techniques (3e)

References
1. Arun K Pujari, Data MiningTechniques
2. Paweł Cichosz, Data Mining Algorithms: Explained Using R
3. Nong Ye, Data Mining – Theories, Algorithms, and Examples
4. Pang-Ning Tan, M Steinbach, V Kumar,Introduction to Data Mining
5. S. Sumathi, S.N. Sivanandam, Introduction to Data Mining and its Applications
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Artificial Intelligence- CSCPG34E4

Theory:4Hours/ Unit Credits: 4

Objective: to facilitate the students to understand of Artificial Intelligence Informed Search, Uncertain Knowledge
and Reasoning, Expert Systems.

Unit – I
Introduction to Artificial Intelligence: introduction, AI techniques, problem solving with AI, AI models, data
acquisition and learning aspects in AI.
Problem Solving: problem-solving process, formulating problem, problem types and characteristics, problem
analysis and representation, problem space and search, toy problems, real-world problems, problem reduction
methods.
Uniformed Search: general search algorithm, uniformed search methods – BFS, uniform cost search, DFS, DLS, IS,
bi-directional search, comparison of the uniformed techniques.

Unit – II
Informed Search: generate and test, best first search, greedy search, A* search, memory bounded heuristic
search, heuristic function, AO* search, local search algorithms and optimization problems, adversarial search
methods (game theory), online search algorithms.
What is an intelligent agent? Types of agent, what is constraint satisfaction problem (CSP), CSP as search
problem, local search for CSP, formulating problem structure.
Knowledge and Reasoning: knowledge representation, knowledge-based agents, the wumpus world, logic,
propositional logic, predicate logic, unification and lifting: inference in FOL, representing knowledge using rules,
semantic networks, frame systems, inference, types of reasoning.

Unit – III
Uncertain Knowledge and Reasoning: uncertainty and methods, Bayesian probability and belief network,
probabilistic reasoning, probabilistic reasoning over time, forward and backward reasoning, perception,
making simple decisions, making complex decisions, other techniques in uncertainty and reasoning process.
Planning problem, simple planning agent, planning languages, blocks world, goal stack planning, means-ends
analysis, planning as a state-space search.
Learning: what is machine learning? Learning paradigms, learning concepts, methods and models, statistical
learningmethods, artificial neural networks–based learning, support vectormachines, reinforcement learning.

Unit – IV
Expert Systems: architecture of expert system, confidence factors, existing expert systems, knowledge acquisition,
shell and explanations, self-explaining system, rule-based expert systems, forward and backward chaining, frame-
based expert systems, uncertainty management in expert systems, expert system and DSS, pros and cons of expert
systems, case study.
Pattern Recognition: machine perception and pattern recognition, feature extraction, classification, object
recognition, speech recognition, pattern mining.Game Playing: important concepts of game theory, game playing
and knowledge structure, game as search problem, alpha-beta pruning, game theory problems, robotics.
Concepts and terminology of ANN, feed-forward NN, feedback networks, pattern associative networks,
competitive learning, fuzzy sets, fuzzy inference process, neuro-fuzzy systems, range of AI applications, AI
applications and examples, case study: agricultural domain – farmer’s intelligent assistant.

Text
Parag kulkarni, Prachi Joshi, Artificial Intelligence: Building Intelligent Systems

https://www.phindia.com/Books/Author/OTc4LTgxLTIwMy01MDQ2LTU
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References
1. Nils J Nilsson, Artificial Intelligence: A New Synthesis
2. Kevin Knight, Elaine Rich, B Nair,Artificial Intelligence
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Compiler Design- CSCPG4201

Theory:4Hours/Unit Credits: 4

Objective: to facilitate the students to understand of : language processors, Parsing Intermediate-Code
Generation, Code Generation

Unit – I
Introduction: language processors, phases of a compiler, a model for a compiler front end, syntax-directed
translation, parsing, a translator for simple expressions, Lexical Analysis: role of lexical analyzer, input buffering,
specification of tokens, Lex lexical analyzer generator, data structures in compilation.Top-Down Parsing:
Introduction, Context free grammars, writing a grammar, recursive-descent parsing, LL(1) grammars, predictive
parsing, preprocessing steps required for predictive parsing.

Unit – II
Bottom-Up Parsing:shift reduce parsing, SLR parsing, CLR parsing and LALR parsing, error recovery in parsing,
handling ambiguous grammar, parser generator – YACC.Semantic Analysis: syntax-directed definitions,
evaluation order for SDD’s, application of SDT.

Unit – III
Intermediate-Code Generation: syntax trees, three-address code, types and declarations, translation of
expressions, type checking. Runtime Environment: storage organization, stack allocation of space, heap
management, storage allocation for arrays, strings and records, introduction to garbage collection and trace-
based collection,

Unit – IV
Code Generation: issues in the design of code generator, target language, addresses in the target code, basic
blocks and flow graphs, optimization of basic blocks, peephole optimization, register allocation and assignment.
Code Optimization: principal sources of optimization, data flow analysis, constant propagation, partial-
redundancy elimination, loops in flow graphs.

Text
A. V. Aho, Monica S. Lam, Ravi Sethi,J. D. Ullman, Compilers Principles, Techniques, & Tools, (2e)

References
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2. Kenneth C. Louden, Compiler Construction Principles and Practice
3. Thomas w. Parsons, Introduction to Compiler Construction
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E-Commerce- CSCPG4804

Theory:4Hours/Unit Credits: 4

Objective: to facilitate the students to understand of Ecommerce, Network Infrastructure, Risk Of Insecure system.

UNIT- I
Introduction to E-commerce: Introduction, E-commerce or Electronic Commerce- An Overview, Electronic Commerce –
Cutting edge, Electronic Commerce Framework
Evolution of E-commerce: Introduction, History of Electronic Commerce, Advantages and Disadvantage of E-commerce,
Roadmap of e-commerce in India

UNIT- II
Network Infrastructure: Introduction, Network Infrastructure- An Overview, The Internet Hierarchy, Basic Blocks of e-
commerce, Networks layers & TCP/IP protocols, The Advantages of Internet, World Wide Web
E-commerce Infrastructure: Introduction, E-commerce Infrastructure-An Overview, Hardware, Server Operating System,
Software, Network Website
Managing the e-Enterprise: Introduction, e-Enterprise, Managing the e-Enterprise, E-business Enterprise, Comparison between
Conventional Design and E-organisation, Organisation of Business in an e-Enterprise
e-Commerce Process Models: Introduction, Business Models, E-business Models Based on the Relationship of Transaction
Parties, e-commerce Sales Life Cycle (ESLC) Model

UNIT- III
Risks of Insecure Systems: Introduction, An Overview of Risks Associated with Internet Transactions, Internet Associated
Risks, Intranet Associated Risks, risks associated with Business Transaction Data Transferred between Trading Partners
Management of Risk: Introduction, Introduction to Risk Management, Disaster Recovery Plans, Risk Management Paradigm
Electronic Payment Systems: Electronic Payment Systems, Electronic Cash, Smart Cards and Electronic Payment Systems,
Credit Card Based Electronic Payment Systems, Risks and Electronic Payment Systems
Electronic Data Interchange(EDI): The Meaning of EDI, History of EDI, EDI Working Concept, Implementation difficulties
of EDI, Financial EDI, EDI and Internet

UNIT- IV
E-Marketing: The scope of E-Marketing, Internet Marketing Techniques
Website Design Issues: Factors that Make People Return to Your Site, Strategies for Website Development
Consumer Oriented Business: Consumer Market, One-to-One Marketing, Consumer Demographics, Maintaining Loyalty,
Gaining Acceptance, Online Catalogue, the Pilot Catalogue, A Unique Search Engine

UNIT- V
Management Challenges and Opportunities: New Business Model, Required Changes in Business Processes, Channel Conflicts,
Legal and Regulatory Environment for e-commerce, Security and Privacy, Managerial Opportunities
Future Directions: Software Agents, Technology Behind Software Agents, Types of Software Agents, Characteristics and
Properties of Software Agents, Frame-work for Software Agent-based e-commerce, m-commerce, m-commerce Architecture,
Areas of Potential Growth and Future for m-commerce

Text E-commerce and Its Applications , Paperback, Pandey U.
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MobileComputing- CSCPG44C3

Theory:4Hours/ Unit Credits: 4

Objective: To facilitate the students to understand Era of Mobile Computing, GSM, DECT, File Systems.

Unit – I
Introduction to Mobile Computing: applications, a simplified reference model,Wireless Transmission:
frequencies of radio transmission, signals, antennas, signal propagation, multiplexing, modulation, spread
spectrum,cellular system.MediaAccessControl:motivation for aspecializedMAC,SDMA,FDMA,TDMA,CDMA,
and Comparisons.

Unit – II
GSM, DECT, Wireless LAN: Infrared vs. radio transmission, Infrastructure and ad-hoc networks, IEEE 802.11,
HPERLAN, Bluetooth.

Unit – III
Mobile Network Layer: mobile IP, dynamic host configuration protocol, ad-hoc networks.Mobile Transport Layer:
Traditional TCP, classical TCP improvements, TCP over 2.5/3G wireless networks.

Unit – IV
File Systems,World Wide Web,Wireless Application Protocol (WAP) and WAP 2.0.

Text Jochen H. Schiller,MobileCommunications(2e)

Reference
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3. Mazliza Othman,Principles of Mobile Computing and Communications
4. Prasant Kumar Pattnaik, Rajib Mall, Fundamentals of Mobile Computing
5. Ivan Stojmenovic,Handbook of Wireless Networks and Mobile Computing
6. David Taniar,Mobile Computing Concepts, Methodologies, Tools, and Applications
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CloudComputing- CSCPG44G3

Theory:4Hours/ Unit Credits: 4
Objective: To facilitate the students to understand Era of Cloud Computing (CC), Open Source Cloud Implementation
and Administration, Adoption and Use of Cloud by Small and Medium Businesses.
Unit – I
Era of Cloud Computing (CC): introduction, cloud and other similar configurations, CC vs. peer-to-peer architecture,
CC vs. client-server architecture, CC vs. GC, components of CC, impact of CC on businesses.
Introduction Virtualization: Introduction, virtualization benefits, implementation levels of virtualization,
virtualization at the OS level, virtualization structure, open source virtualization technology, Xen virtualization
architecture, binary translation with full virtualization, para-virtualization with compiler support, virtualization
of CPU,memory, I/O devices, hardware support for virtualization, virtualization inmulticore processors.
Cloud Computing Services: IaaS, PaaS, leveraging PaaS for productivity, guidelines for selecting a PaaS provider,
concerns with PaaS, languages and PaaS, SaaS, DBaaS.Cloud Computing and Business Value: key drivers for CC,
CC and outsourcing, types of scalability, use of load balancers to enhance scalability, variable operating costs
using CC, time-to-market benefits of CC, distribution over the internet, levels of business values from CC.
Cloud Types and Models: private cloud, public cloud, hybrid cloud.

Unit – II
Open Source Cloud Implementation and Administration: Eucalyptus& OpenSatck cloud architectures, CSB (158)
RecentTrends inCloudComputing andStandards: conflicts of interest for public cloudand ITproduct providers,
BYODand encryption exposures, cloud standards, cloud ratings, CC trends that are accelerating adoption.
Host Security in the Cloud: security for virtualization products, host security for SaaS, PaaS, IaaS. Data Security in
the Cloud: challenges with cloud data and data security, data confidentiality and encryption, data availability,
data integrity, CSGs. Cloud application requirements, SOA for cloud applications.

Unit – III
Adoption and Use of Cloud by Small and Medium Businesses: place of adoption, benefits, adoption phases,
vendor roles and responsibilities, selection phases, provider liability, provider capabilities, success factors for CC
Adoption process of public clouds by enterprises. Cloud migration techniques, Phases during the migration of an
application to the cloud.IT Service Management for Cloud Computing: ITIL based service management, service
strategy, service design, service transition, service operations, continual service improvement.
SLA with Cloud Service Providers: concept, aspects and requirements of SLA, credit calculation, samples 1 and 3.
Risks, Consequences, and Costs for Cloud Computing: introduction, risk assessment and management, risk of
vendor lock-in, loss of control, not meeting regulatory compliances, resource scarcity, multitenant environment,
failure, inadequate SLA, malware and internet attacks, management of cloud resources, network outages, in
fracture, legal, licensing, TCO, cloud costs, cost allocations, chargeback models and methodology, billable items.

Unit – IV
AAA Administration for Cloud: AAA model, single sign0on for clouds, industry implementation for AAA,
authentication management in the cloud, SAML, authentication for resource utilization.
Security as a Service: benefits of security as a service, concerns with security as a service, security service
providers, IdMaaS, attributes of IdMaaS providers.Cloud Certifications and Audits: certifications, cloud audit
framework, cloud auditing requirements. Application Security in the Cloud: cloud application SDLC, cloud service
reports by providers, application security in IaaS, PaaS and SaaS environments. Mobile Cloud Computing
(MCC):architecture of MCC, benefits of MCC, MCC challenges.
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Text
Kailash J, Jagannath K, Donald J H, Deven Shah,Cloud Computing – Black Book

References
1. Rajkumar Buyya, Cloud Computing: Principles and Paradigms
2. Arshdeep Bahga, Vijay Madisetti, Cloud Computing – A Hands-On Approach
3. David E.Y. Sarna, Implementing and Developing Cloud Computing Applications
4. Kai Hwang,Distributed and Cloud Computing From Parallel Processing to Internet of Things
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Human Right- CSCPG44D2
Theory:4Hours/Unit Credits: 4

Objective: To facilitate the students to understand Human Rights, Human Rights and Helsinki Process,
Contemporary Issues on Human Rights

UNIT-I

Definition of Human Rights - Nature, Content, Legitimacy and Priority - Theories on Human Rights - Historical

Development of Human Rights.

UNIT-II

International Human Rights - Prescription and Enforcement up to World War II- Human Rights and the U .N .O. -

Universal Declaration of Human Rights - International Covenant on Civil and Political Rights - International

Convenant on Economic, Social and Cultural Rights and Optional Protocol.

UNIT-III

Human Rights Declarations - U.N. Human Rights Declarations - U.N. Human Commissioner.

UNIT-IV

Amnesty International - Human Rights and Helsinki Process - Regional Developments - European Human Rights

System - African Human Rights System - International Human Rights in Domestic courts.

UNIT-V

Contemporary Issues on Human Rights: Children’s Rights - Women’s Rights - Dalit’s Rights - Bonded Labour and

Wages - Refugees - Capital Punishment. Fundamental Rights in the Indian Constitution - Directive Principles of

State Policy - Fundamental Duties - National Human Rights Commission.

Text:

International Bill of Human Rights, Amnesty International Publication, 1988.

References

1.Human Rights, Questions and Answers, UNESCO, 1982

2.Mausice Cranston- What is Human Rights

3.Desai, A.R. - Violation of Democratic Rights in India
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Ethics and Values- CSCPG44H2
Theory:4Hours/ Unit Credits: 4

Objective: To facilitate the students to understand harmony in the Nature and Existence, Family and Society,
at all the levels of human living, and live accordingly

Unit I
Course Introduction - Need, Basic Guidelines, Content and Process for Value Education

Unit-II
Understanding Harmony in the Human Being - Harmony in Myself

Unit-III
Understanding Harmony in the Family and Society- Harmony in Human-Human Relationship

Unit-IV
Understanding Harmony in the Nature and Existence - Whole existence as Co-existence

Unit-V
Implications of the above Holistic Understanding of Harmony on Professional Ethics

Text

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values and Professional Ethics.

References
1. Ivan Illich, 1974, Energy & Equity, The Trinity Press, Worcester, and Harper Collins, USA
2. E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people mattered, Blond & Briggs, Britain.
3. Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991
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Chapter 1

SEMESTER 1

1.1 Foundation Course: Abstract Algebra: MATPG1101
Marks 25(I.A.)+75(S.E.) [Credit 4]

1.1.1 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.

1.1.2 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.

1.1.3 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.

5. Rotman, J., The Theory of Groups: An Introduction, Allyn and Bacon,
Inc., Boston.
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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.

1.2 Foundation Course: Real Analysis: MATPG1102
Marks 25(I.A.)+75(S.E.) [Credit 4]

1.2.1 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.

1.2.2 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.

1.2.3 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.

1.2.4 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.
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1.2.5 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.

1.2.6 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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1.3 Core: Linear Algebra: MATPG1203
Marks 20(Internal Assessment (I.A.))+55(Semester
Examination (S.E.)) [Credit 4]

1.3.1 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.

1.3.2 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.

1.3.3 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.

1.3.4 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.
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1.4 Core: Ordinary Differential Equations and Special Func-
tions: MATPG1204
Marks 25(I.A.)+75(S.E.) [Credit 4]

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 GE- 1: Mathematical Logic, Integral Methods, Dif-
ferential Equations and Vector Algebra: MATPG1305
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.
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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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SEMESTER 4
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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.
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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.

43



(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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COURSE STRUCTURE
Papers of 100 marks each

MBA FIRST SEMESTER

Paper

Code

Paper Name No. of

Credits

Contact

Hours

Total

Marks

Sem.

Exam

Internal

MBA 101 Management Theory and

Practice

4(3+1) 40 100 75 25

MBA 102 Managerial Economics-I 4(3+1) 40 100 75 25

MBA 103 Computer Application in

Business

4(2+2) 40 100 50 Practical-

50

MBA 104 Accounting for Managers 4(3+1) 40 100 75 25

MBA 105 Business Communication 4(3+1) 40 100 75 25

MBA 106 Business Mathematics &

Statistics

4(3+1) 40 100 75 25

MBA 107 Business Ethics and

Corporate Social

Responsibility

4(3+1) 40 100 75 25

MBA 108 Business Environment 4(3+1) 40 100 75 25

TOTAL 32 320 800 575 225
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MBA SECOND SEMESTER

Paper

Code

Paper Name No. of

Credits

Contact

Hours

Total

Marks

Sem.

Exam

Internal

MBA 201 Marketing Management 4(3+1) 40 100 75 25

MBA 202 Financial Management 4(3+1) 40 100 75 25

MBA 203 Human Resource Management 4(3+1) 40 100 75 25

MBA 204 Production & Operation

Management

4(3+1) 40 100 75 25

MBA 205 Management Information

System

4(3+1) 40 100 75 25

MBA 206 Organizational Behaviour 4(3+1) 40 100 75 25

MBA 207 Business Legislation 4(3+1) 40 100 75 25

MBA 208 Managerial Economics - II 4(3+1) 40 100 75 25

TOTAL 32 320 800 600 200
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MBA THIRD SEMESTER

2 Compulsory Papers and 6 Specialisation Papers (4 fromMajor and 2 fromMinor) and of

100 Marks each = 800 Marks

Paper

Code

Paper Name No. of

Credits

Contact

Hours

Total

Marks

Sem.

Exam

Internal

MBA 301 Operation Research 4(3+1) 40 100 75 25

MBA 302 Research Methodology 4(3+1) 40 100 75 25

MBA 303 Major Specialisation 4(3+1) 40 100 75 25

MBA 304 Major Specialisation 4(3+1) 40 100 75 25

MBA 305 Major Specialisation 4(3+1) 40 100 75 25

MBA 306 Major Specialisation 4(3+1) 40 100 75 25

MBA 307 Minor Specialisation 4(3+1) 40 100 75 25

MBA 308 Minor Specialisation 4(3+1) 40 100 75 25

Total 32 320 800 600 200
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MBA FOURTH SEMESTER

5 Compulsory Papers & 3 Specialization Papers (2 fromMajor and 1 fromMinor) of 100

Marks each = 800 Marks

Paper

Code

Paper Name No. of

Credits

Contact

Hours

Total

Marks

Sem.

Exam

Internal

MBA 401 Strategic Management 4(3+1) 40 100 75 25

MBA 402 Entrepreneurship

Development

4(3+1) 40 100 75 25

MBA 403 International Business

Environment

4(3+1) 40 100 75 25

MBA 404

&

MBA 405

Industrial Visit (Project) 8-10

Weeks

200 - 200

8

MBA 406 Major Specialisation 4(3+1) 40 100 75 25

MBA 407 Major Specialisation 4(3+1) 40 100 75 25

MBA 408 Minor Specialisation 4(3+1) 40 100 75 25

Total 32 - 800 450 350
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SPECIALISATION GROUPS

MARKETINGMANAGEMENT (MM)

FINANCIAL MANAGEMENT (FM)

PAPER CODE PAPER NAME
MBAFM 1 Security Analysis and Portfolio Management
MBAFM 2 Management of Financial Services
MBAFM 3 International Financial Management
MBAFM 4 Corporate Taxation
MBAFM 5 Financial Derivatives
MBAFM 6 Banking Services Operation
MBAFM 7 Working Capital Management
MBAFM 8 Strategic Financial Management
MBAFM 9 Financial Engineering

PAPER CODE PAPER NAME
MBAMM 1 Consumer Behaviour
MBAMM 2 Advertising Management
MBAMM 3 International Marketing

MBAMM4 Sales & Distribution Management
MBAMM 5 Retail Management
MBAMM 6 Service Marketing
MBAMM 7 Rural & Agricultural Marketing
MBAMM 8 Brand Management
MBAMM 9 Digital Marketing
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HUMAN RESOURCE MANAGEMENT (HR)

PAPER CODE PAPER NAME
MBAHR 1 Human Resource Planning
MBAHR 2 Compensation Management
MBAHR 3 Industrial Relations
MBAHR 4 Organisational Change and Development
MBAHR 5 Human Resource Development

MBAHR 6 International Human Resource Management
MBAHR 7 Strategic Human Resource Management
MBAHR 8 Industrial Sociology
MBAHR 9 Talent And Knowledge Management

AGRI BUSINESS MANAGEMENT (AM)

PAPER CODE PAPER NAME
MBAAM 1 Environment & Agri Business Management
MBAAM 2 Agri Supply Chain Management
MBAAM 3 Agricultural Marketing Management
MBAAM 4 Agribusiness Financial Management
MBAAM 5 Management of Agro Chemical Industry
MBAAM 6 Seed Production Technology & Management
MBAAM 7 Management of Agribusiness Cooperatives

MBAAM 8 Materials Management
MBAAM 9 Technology Management for Livestock Products
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Detail Syllabus

MBA SEMESTER-1

MBA-101: MANAGEMENT THEORY & PRACTICE

Unit – I: Introduction to Management – Concept, Nature, Process and Significance of Management;
Managerial Roles; An Overview of Functional Areas of Management – Marketing, Finance,
Production, HRM, IT, R and D; Development of Management Thought – Classical(Administrative
Theory, Scientific Management Theory etc.), Neo- Classical, system and contingency Approaches –
An Overview.

Unit – II: Planning – Nature, Purpose and Importance of Planning-Types of Plans-Steps in Planning-
Planning Premises and Forecasting –Decision Making.

Unit – III: Organization – Principles of Organization – Formal and informal Organization – types of
Organization Structure – Line and Staff Relations – Delegation – Decentralization –Span of Control.

Unit – IV: Staffing and Directions: Features of staffing, elements of staffing; Concept of Direction,
Principles of Direction, Supervision, Leadership Theories & Styles, Motivation –Theories: Maslow’s
Theory and Herzberg’s Theory.

Unit – V: Communication – Nature, process, networks and barriers; Effective Communication.

Unit – VI: Coordination and Control: Concept of Coordination; Features of Coordination, Control-
Nature of Control, Relationship between Planning and Control, Elements of Control System.

Unit –VII: Recent Trends in Management: Social Responsibility of Management – environment
friendly management, Management of Change, Management of Crisis, Total Quality Management,
Stress Management, and International Management.

Suggested Books:

1. Stephen P: Organisational Behaviour, Pearson.
2. L.M.Prasad; Principles of Management, Sultan Chand & sons, 6th Edition Robbins
3. Kavita Singh: Organisational Behaviour, Vikas Publication.
4. Y.K. Bhushan: Fundamentals of Business Organisation & Management, Sultan Chand & Sons.
5. Gupta, C.B; Management Theory and Practice, Sultan Chand and Sons, New Delhi.
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MBA-102: MANAGERIAL ECONOMICS-I

Unit –I: Introduction to Managerial Economics:
Managerial Decision Making and Economic Theory, Goals of the firm: Measuring and Maximising
Economic Profit, Economic Cost of Using Resources, Economic Profit versus Accounting Profit, Other
Goals (Value Maximisation, Revenue Maximisation etc.), Forms of Business Organisation, Separation
of Ownership and Control, Pricing decisions under Risk and Uncertainty, The Principal-Agent
Problem, Asymmetric Information, Moral Hazard and Adverse Selection.

Unit – II: Demand Analysis:

(A) Demand Functions - Law of Demand, Explaining the law of demand, Violations of the Law of
Demand, Shifts in Demand; Elasticity of Demand: Price Elasticity (at a point and over and interval),
Factors affecting price elasticity, Price elasticity and Change in Total Revenue, AR, MR and Price
elasticity, Range of Values of Price Elasticity; Income Elasticity, Inferior, Superior and Normal goods,
Income Elasticity and Share in Total Expenditure; Cross-Price Elasticity, Substitutes and
Complements;

(B) Introduction to methods of demand estimation

(C) Indifference curves, budget line and consumer equilibrium, (2L) ICC, PCC (idea only)

Unit – III: Production and Cost Analysis:

(A) Production Function, Short Run and Long Run, Production with One Variable Input, Total Product,
Average and Marginal Products, Law of Variable proportions, Relationship between TP, AP and MP.

(B) Short Run Costs of Production, Fixed and Variable Costs, Short Run Total, Average and Marginal
Cost and Relationship between them, Short Run Cost Curves, Relationship between AVC, MC, AP
and MP; Long run cost curves, Relationship between LAC and SAC, Economies of Scale and Scope.

(C) Production with Two Variable Inputs, Isoquants – Characteristics, Marginal Rate of Technical
Substitution, Laws of Returns to Scale, Isocost Curves, Finding the Optimal Combination of Inputs,
Production of a given output at Minimum Cost, Production of Maximum Output with a given level of
Cost, Expansion Path, Finding the Long Run Cost Schedules from the Production Function.

(D) Law of supply, elasticity of supply, market equilibrium, changes in equilibrium.

Unit – IV: Managerial Decision Making under Alternative Market Structures:

(A) Characteristics of Perfect Competition, Profit Maximisation in Competitive Markets, Output
Decision in the Short Run, Shut Down Point, Short Run Supply for the Firmand Industry; Output
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Decision in the Long Run, Break Even Point, Long Run Supply for the Perfectly Competitive Industry,
Profit Maximising Input Usage under Competitive Conditions;

(B) Profit Maximisation under Monopoly, Output and Pricing Decisions in the Short and Long Run

(C) Short and long run equilibrium under monopolistic competition.

(D) Interdependence of strategic decision making – oligopoly, Collusion – cartels, price leadership.

Unit – V: Pricing Decisions:
Price Discrimination under Monopoly, Average Cost Pricing, Marginal cost pricing, Peak Load Pricing,
Limit Pricing, Multi-product Pricing, Transfer Pricing.

Unit – VI: Externalities and Market Failure:
Understanding externalities and market failures, pricing under market failure.

References:
1. Dean,Joel: Managerial Economics, PHI., New Delhi
2. DN Dwidvedi, Managerial Economics, Vikas, New Delhi
3. Trivedi M.L: Managerial Economics, Theory and Applications, TMH,ND
5. Mehta, P.L: Managerial Economics, Text and Csaes, S.Chand & Co
6. Mittal A., . Managerial Economics, Text and Csaes, Wisdom, Delhi
7. Mithani, D.M: Managerial Economics, Theory and Applications, Himalaya Publishing.

MBA-103: COMPUTER APPLICATION IN BUSINESS
First Half

(Theory: 50 Marks)
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Unit – I: Introduction to Computer System: Basic Computer Organization: Introduction, features
and capabilities, components of computer system, classification of computers.

Unit – II: Number System: Binary numbers - Binary-Octal - Octal-Binary - Hexa-Binary, etc., Floating
point representation of a number - Arithmetic operation – One’s and Two’s Complements -
Development of Boolean Algebra - Boolean Logic Operations.

Unit – III: Operating Systems: Introduction to Operating System: Function, Goal, and Types -
Overview of Single-user Operating System and Multi-user Operating System – Operating System
versus Graphical User Interface - File Management (Hard Disk Management, Directories / Sub-
directories / Paths; File Naming conventions) Programming – Hardware - System Software -
Information System - Information Processing Cycle - Introduction to Telecommunications - Role of
Information in corporate environment - Use of Internet and E-mail.

Unit – V: DBMS: Basic Concepts: Entity, Attributes, Keys, Relationship, Association, Database, DBMS,
Data Independence, Three Level Architecture, Functions, Advantages and Disadvantages of DBMS.

References:
1. Ram, B., Computer Fundamentals: Architecture and Organization
2. Morries Mano, Digital Logic Design, PHI
3. Tannenbaum, Computer Networks, PHI
4. Silberchatz, Korth, and Sudarshan, Database Management System, TMH

Second Half
(Practical: 50 Marks)

1.Microsoft Office:MS Word, MS Excel, Power Point.

2. Database Software: Oracle or Mysql Learning Basic DDL and DML commands:

a. Create, Alter, Drop, Truncate, View commands;

b. Insert, Select, Update, and Delete commands.

3. Programming: C-Language.

References:
1. Kanetkar, Yashavant P., Let Us C, BPB Publications
2. Silberchatz, Korth, and Sudarshan, Database Management System, TMH.

MBA-104: ACCOUNTING FORMANAGERS

Unit – I: Introduction to Accounting: Accounting as an information system - Accounting principles,
conventions and concepts - Generally Accepted Accounting Principles (GAAP) - Balance sheet and
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related concepts - Profit and Loss account and related concepts - Users of accounting statements –
An overview of Accounting Standards (AS) in India –IFRS.

Unit – II: Accounting Process: Accounting Cycle - Constructing corporate financial statements i.e.
Journal, Ledger, Assets, Liabilities, Capital and Revenue concepts – Depreciation – Provisions –
Reserves – Inventory valuation – Errors and Rectifications – Income: Recognition and Measurement.

Unit – III: Financial Statements: Preparation of Trial Balance, Profit and Loss Account, Balance
Sheet, Cash Flow statement.

Unit – IV: Introduction to Cost Accounting: Cost Accounting: Definition – Concepts of cost and
other terminologies – Classification of costs – Cost Sheet – Methods and Techniques of costing –
Evolution of Cost Accounting – Need – Relationship with other branches of accounting.

Unit – V: Prime Cost: Direct Cost components: Materials, Labour, Expenses – Accounting and
Management of Direct Material cost: Procurement / Purchasing of Materials – Storing – Accounting
for Materials – Issuing – Pricing Methods – Materials Control Methods; Accounting and
Management of Direct Labour cost: Recording Labour times – Remuneration Methods – Accounting
for Wages – Treatment of Idle Time and Overtime.

Unit – VI: Overheads: Concept – Classification – Production Overhead Accounting: Collection,
Distribution, and Absorption.

Unit – VII: Application of Costing Technique: Absorption Vs Marginal Costing – Cost-Volume-Profit
Analysis – Cost Behaviour – Breakeven Analysis – Contribution Approach – Profit Planning.

References:
1. Bhattacharyya, S. K. and Dearden, John, Accounting for Management: Text and Cases, Vikas
2. Maheshwari & Maheshwari, An Introduction to Accountancy, Vikas
3. Balwani, Nitin, Accounting and Finance for Managers, Excel
4. Bhattacharyya, Asish K., Financial Accounting for Business Managers, PHI
6.Mukherjee & Hanif, Financial Accounting, TMGH
7. Banerjee, B., Cost Accounting: Theory and Practice, Prentice Hall of India
8. Bhattacharyya, Asish K., Principles and Practice of Cost Accounting, Prentice Hall of India

MBA-105: BUSINESS COMMUNICATION
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Unit – I: Introduction to Business Communication: Objective of Communication – The Process of
Human Communication, Channels of Communication, Barriers of effective Communication.

Unit – II: Role of Communication in Business – Media of Communication, Written
Communication – Oral Communication – Visual Communication, Audio Visual Communication –
Silence – Developing Listening Skills – Improving Non–verbal Communication kills – Understanding
Cultural Effects of Communication.

Unit –III: Managing Organization Communication - formal and Informal Communication- Intra and
Personal Communication – Models for Inter Personal Communication – Exchange Theory,

Unit – IV: Managing Motivation to Influence Interpersonal Communication – Inter-Personal
Perception – Role of Emotion in Inter Personal Communication- Communication Styles – Barriers of
Communication – Gateways to Effective Interpersonal Communication.

Unit – V: Introduction to Information Systems and MIS: Concepts of Data and Information,
Attributes of Information, Introduction to MIS, DSS, TPS, EIS, OAS, ISS. MIS in functional areas like
Production, HR, Finance and Marketing. MIS in Web-environment, MIS and E-business

Unit – VI: Business Writing Skills – Significance of Business Correspondence, Essentials of Effective
Business Correspondence, Business Letter and Forms, Oral Presentations – Meetings, Telephone
Communication – Use of Technology in Business Communication, E-mail Messages.

Unit –VII: Report Writing – Meaning and Significance; Structure of Reports; Negative, Persuasive
and Special Reporting; Informal Report – Proposals; Formal Reports; Organization of Press Report.

References:
1. K Bhardwaj, Professional Communication, IK Int Pub House, New Delhi
2. Krizan, Merrier, Logan and Williams, Effective Business Communications, Cengage, New Delhi
3. HC Gupta, SG Telang, Business Communication, Wisdom, Delhi
4. Penrose, Business Communication for Managers, Cengage, New Delhi
5. McGrath, Basic Managerial Skills for All 5th ed., Prentice Hall of India.
6. Urmila Rai & S.M. Rai, Business Communication, Himalya Publishers,

MBA-106: BUSINES MATHEMATICS & STATISTICS
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Unit – I: Business Mathematics: Determinants & Matrices, Functions & Limits, Differential Calculus,
Binomial Expansions, Permutations & Combinations, Compound Interest & Annuity.

Unit – II: Basic Statistics: Meaning of statistics, scope and importance of statistics, classification
and tabulation of data, presentation of data, graphical presentation of data by frequency curve,
frequency polygon, ogives, histogram, and limitations of statistics.

Unit – III: Measures of Central Tendency: Mean: Arithmetic (simple and weighted), combine,
geometric, and harmonic – Median – Mode - Merits and demerits of measures of central
tendencies – Interrelationships amongst the measures of central tendencies.

Unit – IV: Measures of dispersion: Concepts, Types: range, quartile deviation, means absolute
deviation, standard deviation, variance, coefficient of variation.

Unit – V: Correlation and Regression Analysis: Correlation, scatter diagram, product moment
correlation coefficient and properties, spearman’s rank correlation coefficient (repeated and
unrepeated ranks, regression, regression coefficients, lines of regression & their properties.

Unit – VI: Probability Theory and Probability Distributions – Binomial, Poisson, Normal and
Exponential: Linear Programming – basic Concepts. Model Formulation Solution Methods. Duality:
Introduction to some Basic Quantitative Method Packages.

Unit – VII: Time Series Analysis: Time series analysis: Concept, Additive and Multiplicative models,
Components of time series. Trend analysis: Least Square method, Linear and Non- Linear equations,
Exponential shooting method, Applications in business decision-making.

Unit – VIII: Index Numbers: Definition, construction of index numbers by different methods, time
reversal, factor reversal and circular tests, Chain and Fixed base index numbers, cost of living index
number.

References:
1. Goon Gupta and Das Gupta, Fundamentals of Statistics, Vol. 1, The World Press Pvt. Ltd., Kolkata.
2. Gupta and Kapoor, Fundamentals of Mathematical Statistics, Sultan Chand and Sons, New Delhi.
3. Praveen, R. V., Quantitative Aptitude and Reasoning, PHI Learning
4. Sharma, Arun, How to prepare for Quantitative Aptitude for the CAT, Tata McGraw Hill
5. T N Srivastava, Shailaja Rego, Statistics for Management,Tata McGrawhill, Latest edition.
6. J. K. Sharma, Fundamentals of Business Statistics, 2nd Edition, Vikas Publication, 2014.
7. N.D. Vohra, Business Statistics, Tata McGrawHill, 2013
MBA-107: BUSINESS ETHICS AND CORPORATE SOCIAL RESPONSIBILITY
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Unit – I: Business ethics: Definition & nature - Ethical behaviour in business - Causes of unethical
behaviour - Ethical abuses - Code of ethics - Profitability and ethics - Contemporary ethical
challenges in business.

Unit – II: Management of Ethics: Ethics analysis [Hosmer model]; Steps / considerations in
resolving ethical dilemma; Ethics in practice - professional ethics for functional managers;
ethics as a strategic response in business; Values and vision in the strategic management process.

Unit – III: Qualities of Ethical Leadership: Approaches to Ethical Thinking – teleological –
deontological - virtue-based and holistic - ethical dilemma - Dilemma resolution process.

Unit – IV: Overview of CSR: Philanthropy - Conventional and Strategic - Environmental issues -
Social issues - Labour and related issues - Ethical and Governance issues.

Unit – V: Social responsibility of a business firm: Social responsibility of business stakeholders
(owners, employees, consumers, and community) - response of Indian firms towards CSR.

Unit –VI: CSR and Consumer Protection: Consumerism - Unethical issues in functional aspects of
management (sales, marketing and technology, etc.).

Unit – VII: Wider concept of social responsibility: Cost-benefit analysis of corporate social
responsibility and good corporate citizenship (Social / moral obligations and survival).

References:

1. Sarkar, C. R., Social Responsibility of Business Enterprises, New Century Publication, New Delhi
2. Velasquez, Business Ethics - Concepts and Cases, Prentice Hall
3. Baxi, C. V. and Prasad, Ajit, Corporate Social Responsibility, Excel Books
4. Sherlekar, S. A., Ethics in Management, Himalaya Publishing House.
5. Business Ethics – Concept & Practice - B. H. Agalgatti & R. P. Banerjee – (Nirali Publication)
6. Ethics in Business & Management - R. P. Banerjee (Himalaya Publication)
7. Business Ethics, C S V Murthy, Himalaya Publishing House

MBA-108: BUSINESS ENVIRONMENT
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Unit – I: Introductory Issues: concept, nature and importance of business and business environment –
Types of environment; general and task environment, internal and external environment, Basic elements of
environment: socio-cultural, political, legal, economic and technological elements – Environmental analysis;
Unit – II: Socio-cultural Environment of Business: Concept and nature of culture – Impact of culture on
business – cultural resources – Ethics and social responsibility of business – Arguments for and against social
responsibility.

Unit – III: Political and Legal Environment of Business: The Constitution of India; Fundamental Rights and
Directive Principles of State Policy – State intervention in economic affairs: role of the government in
creating proper business environment –The changing legal environment of business, Intellectual property
laws: elementary concepts and features of copy rights, patent, trade/service mark and industrial design.

Unit – IV: Economic Environment of Business: concept and elements of economic environment – Different
economic systems: their meanings and characteristics – New Industrial Policy: Objectives and dimensions –
Economic reforms initiated in India – Liberalization, privatization and disinvestment: concepts and trends

Unit – V: International Environment of Business: Globalization as a part of the New Industrial Policy –
concept and nature of globalization – Why companies go global – Strategies for entering foreign markets:
exporting, licensing and franchising, contract manufacturing, management contracting, joint venture,
merger and acquisition, strategic alliance and counter trade – Merits and demerits of globalization –
Globalization of Indian business – Multinational corporations: concept, features, merits and demerits,
Impact of Multinational Corporations in Indian Economy.

Unit – VI: India, WTO and Trading Blocks: Role and functions of WTO – Differences between WTO and
GATT – Arguments for joining WTO – WTO Agreements binding on India: Their impacts on the Indian
economy – International Economic institutions like World Bank and IMF: their importance and basic
functions.

Unit –VII: Technological Environment of Business: concept and features of technology – Impact of
technology on business and society – Technology policy of India – Institutions and other facilities for
promotion of science and technology in India.

Unit – VIII: Stock Markets, SEBI: its rules and regulations, Stock Exchange, Functions of Stock Exchanges,
Primary and Secondary markets, Competition Act 2002 – Competitiveness, Foreign Exchange Management
Act, Social Responsibilities and Ethics in Business.
Suggested Books:
1. Essentials of Business Environment – Aswathapa, K; HPH.
2. Business Environment – Gupta, C.B.; Sultan Chand.
3. Economic Environment of Business – Misra and Puri; HPH
4. Business Environment: Text and Cases – Paul, Justin; TMH.

MBA SEMESTER-II
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MBA-201: MARKETINGMANAGEMENT

Unit – I: Introduction to Marketing: Definition & Functions - Core concepts – Goods-Services Continuum
- Concept of Marketing Myopia - Selling versus Marketing - Holistic Marketing Orientation & Customer
Value.

Unit – II: Marketing environment: Micro and macro environment of marketing - Domestic marketing and
international marketing.

Unit – III: Strategic Marketing Planning: Elements of Marketing Plan - Buyer Behavior - Consumer
buying decision process - Factors influencing consumer decision making - Consumer adoption process -
Organizational Buying-Process.

Unit – IV: Market segmentation, Targeting and Positioning: Definition – Benefits - Bases for market
segmentation of consumer goods, industrial goods and services Segment - Niche & Local Marketing -
Effective segmentation criteria - Concept of Target Market - Evaluating & Selecting Target Markets -
Concept of positioning – positioning methods and strategies – Value Proposition & USP.

Unit – V: Product and Pricing Decisions: Concept of product - product line - product mix - Product Life
Cycle - Managing the product in Product Life Cycle - New Product Development - Packaging and branding -
Brand extensions - Pricing decisions - Objective of pricing - Factors influencing price decisions - Pricing
strategies.

Unit – VI: Marketing Channels: Importance - Channel function and flows - Channel levels, Channel design
decision - Channel conflict - Cooperation and Resolution.

Unit – VII: Promotion: Objective - Importance - Promotion Mix – Sales Promotion - Tools of Sales
Promotion- Advertisement – Message –Advertisement Budgeting – Measuring Advertisement Effectiveness –
Media Strategy - Personal Selling – Publicity.

Unit –VIII: Marketing Information System and Marketing Research- Concepts, Objectives, Different
approaches, Techniques of Marketing Research.

Unit –IX: Service Marketing: Concept Features, Goods marketing vs. service Marketing, Service Marketing
Mix, Analysis of Service Quality & Service Gap.

Unit –X: Current Trends in Marketing: Special topics in Marketing: Green marketing, Societal Marketing -
Digital Marketing, Rural Marketing, Tourism Marketing.

Suggested Books:
1. Ramaswamy, V. S. and Namakumari, S., Marketing Management: Global Perspective Indian Context, Macmillan

Publishers India Ltd., New Delhi.
2. Marketing Management- Saxena, R. (Tata McGraw Hill: New Delhi)
3. Marketing Management – Kotler, Philip; Prentice Hall of India Publications, New Delhi.
4. Marketing; C.B. Gupta; Sultan Chand & Sons (2009)
5. Kotler, P., Keller, K. L., Koshy, A. and Jha, M., Marketing Management: A South Asian Perspective, Pearson Education,

New Delhi.

MBA-202: FINANCIAL MANAGEMENT

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=C.B.+Gupta&search-alias=stripbooks
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Unit –I: Introduction: Basic Finance Function - Objectives of Financial Management –
Shareholders’ Wealth Maximization and Agency Theory - Scope of Financial Management -
Financial Management and other Functional Areas of Management - Concepts of 'Time Value of
Money' and ‘Present Value’.

Unit –II: Sources of Business Finance: Long Term and Short Term Sources of Finance - Non-
traditional Sources of Finance, Hybrid Instruments.

Unit –III: Leverage: Measurement of Leverages - Effects of Operating and Financial Leverage on
Profit - Analyzing alternate Financial Plans – EBIT-EPS analysis - Concepts of Business and
Financial Risk - Combined Financial and Operating Leverages.

Unit –IV: Cost of Capital: Meaning and Significance of Cost of Capital - Calculation of Cost of
Debt: Preference Capital, Equity Capital, and Retained Earnings - Cost of Equity and CAPM –
Combined Cost of Capital (weighted).

Unit –V: Capital Structure Theories: Various Components in Capital Structure and their
implication - Traditional Theories - M.M. Hypothesis - Determining Capital Structure in practice.

Unit –VI: Investment Decision: Different methods of Capital Budgeting and their rationality –
Accounting Rate of Return, Payback Period, Net Present Value, Profitability Index, and Internal Rate
of Return.

Unit –VII: Working Capital Management - Definition and Objectives - Working Capital Policies -
Factors affecting Working Capital requirements - Forecasting Working Capital requirements
(problems) - Cash Management - Receivables Management and - Inventory Management - Working
Capital Financing - Sources of Working Capital.

Unit –VIII: Dividend Decision: Dividend and Valuation - Different Theories - Dividend Policies –
Some Examples - Factors affecting Dividend Policy.

Suggested Books:
1. Khan, M. Y. and Jain, P. K., Financial Management, TMGH, New Delhi
2. Chandra, Prasanna, Financial Management, TMGH, Delhi
3. Pandey, I. M., Financial Management, Vikas Publishing House, New Delhi
4. Banerjee, B., Financial Policy and Management Accounting, PHI, New Delhi
5. Bhalla, V. K., Financial Management and Policy, Anmol Publication, New Delhi
6. Banerjee,R.P, Working Capital Management

MBA-203: HUMAN RESOURCE MANAGEMENT
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Unit –I: Introduction to HRM: Definition, Objectives & Importance of Human Resource Management –
Functions of HRM: Manpower Requirement,: Role of HR Manager– Difference between HRM and Personnel
Management. Globalization and Challenges to HR Manager, Strategic Human Resource Management.

Unit –II: Human Resource Planning: Concept & Signicance of HRP, Forecasting future personnel
requirements – Inventorying present manpower resources – Process of HR Planning – HR forecasting –
Limitations in HR Planning, Impact of Labour turnover, market fluctuations, and change in technology in
HRP – Conflict between quantitative and qualitative approaches used in planning process – Succession
Planning: Replacement chart and Transition matrix.

Unit –III: Recruitment & Selection: Objectives of recruitment – Purposes and Importance – Factors
influencing Recruitment: External and Internal – Process of Recruitment – Sources of Recruitment: External
Sources and Internal Sources, Concept of Selection, Outcomes of Selection Decision – Process of Selection –
Selection Tests – Interviews – Barriers to effective selection.

Unit –IV: Training: Importance and Need for Training and Development – Areas of Training – Steps in
Training Programs – Methods of Training – Impediments to effective Training – Executive Training and
Development.

Unit –V: Performance Appraisal: Performance Appraisal: Objectives, Purposes, Process and Methods –
Management by Objectives (MBO) – Problems in Performance Analysis – Improving Performance
Appraisal – Potential Appraisal.

Unit –VI: Employee Welfare: Employee Welfare: Objectives, Meaning and Scope, and Types – Safety
Policy – Advantages of an Accident-free Organization – Health Policy – Occupational Hazards and
Diseases –Statutory Provisions on Industrial Safety – Statutory Provisions on Health – Social Security
Measures.

Unit –VII: Compensation & Reward Management: Factor influencing Pay rates, Components of
Compensation, Types of Incentives and Rewards, Employee benefit and services, Executive Compensation,
Employee social security, Employee engagement.

Unit –VIII: Industrial Relation: Meaning of Industrial Relations and Industrial Disputes, Reasons for
Industrial Disputes in India, System of Prevention and Settlement of Industrial Disputes in India.
Unit –IX: International Human resource Management: Concept and Significance of IHRM, Stages of
Internationalization and Global Business–Importance of People Management Issues– Evolution, Concept and
Characteristics of International Human Resource Management (IHRM)– Variables that moderate differences
between Domestic & International HRM.

Suggested Books:
1. Human Resource Management: Text and Cases – VSP Rao; Excel Books, New Delhi.
2. Human Resource Management- Khanka, S.S.- S. Chand: New Delhi
3. Human Resource Management – Biswajeet Pattanayek; Prentice Hall of India, New Delhi.
4. Aswathappa, K., Human Resource and Personnel Management: Text & Cases, TMGH

MBA-204: PRODUCTION & OPERATION MANAGEMENT
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Unit –I: Introduction: Production and Operation Management: Production as an Organisation Function –
Definition- Nature and Types of Production: Project Production, Jobbing Production, Batch Production, Mass
and Flow Production, Process Production, Production Planning and Control.

Unit –II: Plant Location and Layout: Plant Location: Choice and selection, Principles, Evolutional
Models – Plant Layout – Types of Layout: Process, Product, Fixed Position, Cellular Manufacturing - Criteria
for a Good layout.

Unit –III: Plant Maintenance and Material Handling: Plant Maintenance: Meaning and Definition –
Maintenance Management: Importance, Objectives - Types of Maintenance: Breakdown, Preventive,
Predictive, Overhauling - Economies of Maintenance - Material Handling: Scope, Objectives - Selection of
Good Material Handling equipment.

Unit –IV: Production Planning and Control: Demand Forecasting for Production - Product Development:
Product and Process Analysis - Aggregate Planning - Production Scheduling and Control Techniques and
Materials Requirement planning.

Unit –V: Project Management and Resource Allocation: Project Management Techniques - Line of
Balance - Resource Allocation – Linear Propagation and Computer Application in Production and Operations
Management.

Unit –VI: Inspection and Quality Control: Quality Control: Definitions, Objectives - Quality Control and
Inspection: Characteristics - Quality Policy - Statistical Quality Control: Purpose, Development - Control
Chart: Definition, Concept, Application, Advantages, and Types - Acceptance Inspection - Sampling Plan:
single, double and sequential.

Unit –VII: Total Quality Management (TQM): TQM: Concept, Features, and Need - Cost of Quality –
Kaizen - Deming’s PDCA Cycle, 5-S Practice of TQM, Seven Tools of Quality Control by Juran - Quality
Circles - Quality in Service Sectors - Service Quality.

Unit –VIII: Quality Management System: Quality as a Corporate Strategy - Quality Audit: Definition,
Types, Facilitating Quality Audit - ISO and Quality Audit - Methodologies and Benefits of Six Sigma.

Unit–IX:Work and Method Study:Work Study: Introduction, Definition, Concept, Objectives, Advantages,
and Basic Procedure - Method Study: Objective, Factor and Procedure - Motion Study - Time Study - Work
Measurement - Work sampling - Ratio-Delay Method.

Suggested Books:
1. Chary, S. N., Production and Operations Management, Tata McGraw-Hill
2. Nair, N. G., Production and Operations Management, Tata McGraw Hill
3. Morton, Production and Operations Management, Vikas Publishing
4. Panneersalvam, Production and Operation Management, PHI

MBA-205: MANAGEMENT INFORMATION SYSTEM
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Unit –I: Management Information Systems - Need, Purpose and Objectives - Contemporary
Approaches to MIS - Information as a strategic resource - Use of information for competitive
advantage - MIS as an instrument for the organizational change

Unit –II: Information, Management and Decision Making - Models of Decision Making -
Classical, Administrative and Herbert Simon's Models - Attributes of information and its relevance to
Decision Making - Types of information

Unit –III: Information Technology - Definition, IT Capabilities and their organizational impact -
Telecommunication and Networks - Types and Topologies of Networks - IT enabled services such as
Call Centers, Geographical Information Systems etc.

Unit –IV: Data Base Management Systems - Data Warehousing and Data Mining

Unit –V: Systems Analysis and Design - Systems Development Life Cycle - Alternative System
Building Approaches - Prototyping - Rapid Development Tools - CASE Tools – Object Oriented
Systems (Only introduction to these tools & techniques)

Unit –VI: Decision Support Systems - Group Decision Support Systems - Executive Information
Systems - Executive Support Systems - Expert Systems and Knowledge Based Expert Systems -
Artificial Intelligence

Unit –VII: Management Issues in MIS - Information Security and Control - Quality Assurance -
Ethical and Social Dimensions - Intellectual Property Rights as related to IT Services / IT Products -
Managing Global Information Systems

Unit –VIII: Applications of MIS – Use of MIS in functional areas as well as in the service sector.

Reference:
1. Management Information Systems, Laudon and Laudon, 7th Edition, Pearson Education Asia
2. Management Information Systems, Jawadekar, Tata McGraw Hill
3. Management Information Systems, Davis and Olson,Tata McGraw Hill
4. Analysis and Design of Information Systems, Rajaraman, Prentice Hall
5. Decision Support Systems and Intelligent Systems, Turban and Aronson, Pearson Education Asia
6. Management Information Systems, Schulthesis, Tata McGraw Hill
7. Management Information Systems - Sadagopan, Prentice Hall
8. Management Information Systems - Jayant Oke

MBA-206: ORGANISATIONAL BEHAVIOUR
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Unit –I: Introduction to Organizational Behaviour: Concept and understanding of OB.
Contributing disciplines, models of Organizational Behavior, OB Processes, OB in the context of
changing business scenario

Unit –II: Individual Perspective: The Individual in the Organization – Organization as an Open
System- Human behaviour and its causation – Individual behaviour: its foundation-Concept of
Personality (Freud, Jung, Erickson, Rogers, MBTI), its determinants, types of personality, Defense
Mechanism - influence on OB, Perception – factors affecting perception, learning, attitude, behaviour
and behaviour modification, values, emotions – how do these influence / mould behaviour

Unit –III: Group Perspective: Groups in organization – foundation of Group Behaviour – Informal
& formal Groups – Group Decision Making – group decision making and creativity, Group norms,
Group roles, Group cohesion, Group think, Group shift – Team building – processes and problems

Unit –IV: Group Dynamics: Group Dynamics: Concept – stages of Group development – Group
behaviour – organizational conflict and conflict resolution – organizational culture

Unit –V: Building Relationships in Organization: Emotional Intelligence – Interpersonal
relationship – Assertiveness - Stress - Stress Management

Unit –VI: Change in organization: Concepts and characteristics of Organizational Development
(OD) – Understanding change and the process of change, Role of Change Agents, Pitfalls of initiating
change, management of organizational change, implementation of change strategies / steps

Unit –VII: Motivation: Understanding human needs, Need deprivation, McGregor, Maslow,
Herzberg, Alderfer, Vroom, McClelland‘s Theories, Content and Process theories of Motivation,
Motivation and Productivity.

Unit –VIII: Leadership: What is Leadership, Theories of Leadership (e.g. Heresy–Blanchard, Blake
& Mouton, Fred Fiedler, Schmidt & Tannenbum etc), Leaders and Managers, Role of Leaders,
Uncertainty and Leadership.

Suggested Books:
1. Robbins, S. P., Organizational Behaviour, New Delhi, Prentice Hall of India
2. Aswathappa, K ―Organizational Behaviour, 6th Ed, Himalaya Publishing House, Mumbai.
3. Prasad, L. M., Organisational Behaviour, Sultan Chand
4. Banerjee, M., Organisation Behaviour, Allied
5. Luthans, F., Organizational Behaviour, New York, McGraw Hill

MBA-207: BUSINESS LEGISLATION
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Unit –I: Concept of Law: Society, State and Law, Enforceability of Law, Mercantile Law.

Unit –II: Indian Contract Act, 1872: Contract defined, Elements of valid contract, Classification of
contracts, Offer and acceptance, Consideration, Capacity to contracts, Free consent, Legality of object
and consideration, Illegal agreements, Termination of contracts, Breach of contract, Indemnity and
guarantee, - Quasi Contracts.

Unit –III: Negotiable Instruments Act, 1881: Definition and characteristics of different types of
negotiable instruments, Parties to a negotiable instrument and their capacity, Dishonour of cheques –
Civil & Criminal liabilities, Discharge from Liability, Crossing of cheques, Bank drafts and Banker‘s
cheques – Negotiation & Assignment, Holder in Due Course..

Unit –IV: Sale of Goods Act, 1930: Classification of goods, Conditions & Warranties, Passing of
ownership rights, Rights of an unpaid seller, Remedies for breach of Contract of Sale of Goods.

Unit –V: Companies Act, 1956: Nature and kinds of companies, Formation, Memorandum, Articles,
Prospectus, Capital – Shares, Debentures, Minimum Subscription- Management & Meeting, Audit &
Accounts, Appointment of Directors- Power of Directors-Borrowing Powers; Winding up of
companies.

Unit –VI: Consumer Protection Act, 1986: Salient features and objectives of the Consumer
Protection Act, 1986, Different Consumer Redressal Forums, Composition and jurisdiction of District,
State and National forum, Mode of complaints, Procedures for disposal of complaints, Penalty. .

Unit –VII: Laws relating to Competition, Cyber Laws.

Suggested Books:
1. Elements of Mercantile Law - By N. D. Kapoor – Sultan chand & Sons
2. Commercial Law including Company Law – Sen and Mitra; world Press.

MBA-208: MANAGERIAL ECONOMICS-II
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Unit –I: Objectives of Business Firm: Introduction, Profit as Business Objective, Traditional
Theory of Profit, Problems in Profit Management, Profit Maximization, Alternative objectives of
Business Firm.

Unit –II: Basic Tools of Economic Analysis & Optimization Techniques: Basic Concept,
Economic variables; meaning & types, Concept of Slope & Its use in Economic analysis, application
of Differential Calculus in Economic analysis, Optimization Techniques.

Unit –III: Theory of Cost & Break Even Analysis: Introduction, Cost concept, Theory of Short run
Cost- Short run cost output relation, Theory of Long run Cost- Long run cost output relation,
Economies of Scale and Cost of Production, Learning Curve Concept, Break even Analysis & Profit
Contribution Analysis.

Unit –IV: Linear Programming: Basic Concept & Uses, Graphical method and Simples Method for
solving LPP.

Unit –V: Circular Flow of Income and Concepts of Macro Aggregates: Core concepts of business
cycle and phases; National Income Accounting, Three methods of measuring GDP/GNP, concepts in
open and closed economy.

Unit –VI: Theory of Income Determination:

a) Simple Keynesian Model: closed economy, concepts of consumption and investment as addition to
capital stock, private autonomous expenditure multiplier, introducing the Government – fiscal
policy – Government expenditure multiplier, Tax Rate Multiplier, Balanced Budget Multiplier,
Extension: Paradox of Thrift (Multiplier Analysis – both mathematical and graphical methods to be
discussed.)
b) Introduction of money and asset market: IS-LM: Fiscal policy and monetary policy, comparison of
crowding out effects.
c) Introduction to foreign trade :export and import multipliers

Unit –VII: Inflation and Unemployment: Concepts of inflation – demand pull and cost push,
Stabilization policies, introduction to Philips curve as relation between inflation and unemployment.

Reference:

1. Managerial Economics – D.N.Diwivdi – Vikash Publishing House Pvt. Ltd.
2. Economic Environment of Business – Mishra & Puri – Himalaya Publishing House
3. Indian Economy – Datt & Sundharam – S.Chand
4. Macroeconomics – Dornbusch & Fischer – Tata McGraw Hill
5. Macroeconomics Theory and Applicationss – G.S.Gupta - Tata McGraw Hill
6. Principles of Macroeconomics - N.Gregory Mankiw – Thomson South-Western
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MBA SEMESTER-III

MBA301:OPERATION RESEARCH

1. Introduction: Operations Research (OR): What it is – Origin - Role of OR in decision making-
Application areas of OR in management.

2. Linear Programming: Model Formulation; Solution methods - Graphical methods - Simplex
method - Big M Method – Two Phase technique, Degeneracy in L.P.P. - Sensitivity analysis - Duality –
Shadow Price.

3. Assignment Problems: Concepts, Mathematical Formulation - Assignment Algorithm (Hungarian
method) - Balanced and Unbalanced – Minimization and Maximization; Travelling Salesman Problem
as an Assignment Problem.

4. Transportation Problems: Concepts, Formulation: Balanced and Unbalanced - Minimization and
Maximization; Solution methods - MODI Method; Degeneracy.

5. Network Analysis: PERT/CPM: Difference between PERT and CPM - Network construction – Time
estimation – Slacks and Floats – Critical Path – Crashing and Relaxation - Time-cost trade-off -
probability considerations in PERT.

6. Queuing Theory: Concept - Assumptions and applications - Analysis of queue system – Poisson
distributed arrivals and exponentially distributed service time models (MM1 and MMK).

7. Inventory Management: Inventory – Objectives of holding inventory – Inventory Costs –
Inventory control – Deterministic models.

8. Game Theory: Concepts, Definitions and Terminology, Two Person Zero Sum Games, Pure
Strategy Games (with Saddle Point), Principle of Dominance, Mixed Strategy Games (Game without
Saddle Point).

References:
1. Sharma, J. K., Operations Research, Macmillan India Ltd.
2. Kapoor, V. K., Operations Research, S. Chand
3. Wagner, H. M., Principles of Operation Research, Prentice Hall
4. Ravindran, Phillips and Solberg, Operations Research: Principles and Practice, Wiley
5. Taha, H. A., Operational Research: An Introduction, Macmillan / Prentice Hall
6. Kanti Swarup, Gupta, P. K., Man Mohan, Operations Research, S. Chand

MBA-302: RESEARCH METHODOLOGY
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Unit –I: Basic Concepts in Research Methodology: Meaning, Objectives, and Types of Research Methods
and Methodology - Requirements of a good research; Different Concepts - Hypotheses, Variables etc.

Unit –II: Planning and Designing of a Research: What is research Design? Classification of Designs
Exploratory Studies, Descriptive Studies, and Causal Studies; Selection of Research Design.

Unit –III: Sampling Design and Scaling Techniques: Sampling Design: Steps - Types of Sampling Design:
Probability and Non-probability Sampling – Random, Stratified, Cluster and Multi-stage, Multi-phase and
Quota Sampling - Scaling Techniques: Rating Scale, Arbitrary Scale, Differential or Thurstone – Types of
Scales: Summated Scales or Likert-type Scales; and Factor Scales.

Unit –IV: Methods of Data Collection: Collection of Primary Data; Collection through Questionnaires -
Schedules and their Relative Merits - Other Methods of Data Collection - Collection of Secondary Data.

Unit –V: Data Processing and Preliminary Analysis: Editing – Coding - Data Entry - Techniques of Displaying
and Examining Distributions - Frequency Tables - Bar Charts - Pie Charts - Histograms, Stem and Leaf Displays
- Transformation, and Cross-tabulation.

Unit –VI: Sampling Distributions and Estimations : Population and Sampling Distributions, Sampling and
Non- Sampling Errors; Sampling Distribution of Sample Mean; Population and Sample Proportions; Sample
Distribution of Sample Proportion; Applications; Point and Interval Estimations - Determining Sample Size for
the Estimation of Mean and Proportion.

Unit –VII: Testing of Hypotheses-I: Parametric Tests: Hypotheses - Types of Errors – Test: Power and Tails -
Tests of Hypothesis about Mean and Population Proportion - Mean Difference Tests - Testing of Difference
between Population Proportions for Large and Independent Samples - Chi-square Distribution - Chi-square
Tests to test Goodness-of-Fit - Analysis of Variance and F-test.

Unit –VIII: Testing of Hypotheses- II: Non- Parametric or Distribution-Free Tests: One Sample Sign tests:
Kolmogorov-Smirnov test - Two or more Samples Sign tests: Kolmogorov-Smirnov test, Fisher-Irwin test -
Rank Sum Tests like Wilcoxon-Mann-Whitney U-test - Analogous to ANOVA - to test variations in data.)

Unit –IX: Report Writing and Presentation: Steps in Report Writing - Layout and Types of Report
Presentation.

Suggested Books:
1. Kothari, C.R., Research Methodology – Methods and Techniques, Wiley Eastern
2. Scientific methods and social research- Ghose , B N . Sterling Publishers private ltd
3. Research Methodology , R. Panneerselvam ; PHI
4. Research Methodology; 4th Edition; (R. Cauvery, R. Meenakshi, U. K. Sudha Nayak, M.Girija); S.Chand; New

Delhi

MBA303– MBA308
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6 Specialisation Papers (4 fromMajor and 2 fromMinor)

MBA SEMESTER-IV
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MBA 401: STRATEGIC MANAGEMENT

1. Introduction: Strategic Management: Concept, evolution, definition, characteristics, and
objectives - Strategic decision-making - Levels at which strategy operates - Strategic Business Unit
(SBU) - Defining strategic intent: Vision, Mission, Goals and Objectives.

2. Environmental and Internal Analysis: Environmental analysis and diagnosis: concept and
necessity - Environmental Threat and Opportunity Profile (ETOP) - Internal analysis and diagnosis:
concept and necessity - Strategic Advantage Profile (SAP) - SWOT analysis.

3. Corporate Level Strategies: Stability, Expansion, Retrenchment and Combination strategies.
Corporate restructuring - Concept of Synergy.

4. Strategic Analysis: Portfolio analysis and display matrices - Operating and financial analysis:
Financial Analysis of SBUs (Preferably based on case studies), Cost dynamics.

5. Strategy Implementation: Project and procedural implementation – Leadership implementation -
Resource allocation – Structural implementation and Functional implementation – Behavioural
implementation.

6. Strategy Evaluation and Control: Strategic Control - Operational Control - Types of Strategic
control - Different techniques for control.

References:
1. Kazmi, Azhar, Business Policy and Strategic Management, Tata McGraw -Hill
2. Glueck, William F., Strategic Management and Business Policy, Tata McGraw -Hill
3. Porter, Michael, Strategic Management, Prentice Hall of India
4. Budhiraja, S. B., & Atheya, Cases in Strategic Management, Excel Books
5. Hunger, David J. and Wheelen, Thomas I., Strategic Management, Addison-West International
Edition
6. Cherunilam, F., Strategic Management, Himalaya Publishing House, Mumbai
7. Ansoff, H. I., Implementing Strategic Management, Prentice Hall International Edition
8. Das, Ranjan, Crafting the Strategy, TMH, New Delhi

MBA 402: ENTREPRENEURIAL & CORPORATE SKILL DEVELOPMENT
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1. Nature, Importance and Opportunities of Entrepreneurship: Definition - Entrepreneurs vs. Inventors -
The Entrepreneurial Process - Types of Start-ups - Managerial versus Entrepreneurial Decision Making – Role
Models and Support Systems - Entrepreneurial Intentions within Existing Organizations – Establishing
Corporate Entrepreneurship in the Organization - International vs. Domestic Entrepreneurship - Culture,
Economic System and Development.

2. Creativity, The Business Idea, and opportunity Analysis : Methods of Generating Ideas - Creative Problem
Solving – Innovation - Opportunity Recognition - Opportunity Analysis Plan - Intellectual Property - Business
Method Patents – Start-Up without Patent.

3. Total Business Plan: Creating and Starting the Venture: What is Business Plan, Information Needs,
Financial Information Needs, Writing the Business Plan, Operations Plan, Understanding the Marketing Plan:
Characteristics, Marketing Mix, and Steps in preparation.

4. The Financial Plan: Operating and Capital Budgets - Break even analysis - Debt or Equity Financing -
Private Placement - Bootstrap Financing - Financing the Business - Informal Risk – Capital Market – Venture
Capital - Valuing Your Company.

5. Entrepreneurial Strategy: Generation of a new entry opportunity - Entry Strategy for New Entry
Exploitation - Risk Reduction Strategies for New Entry Exploitation - Penetration strategies – Market
Development Strategies - Product development Strategies - Diversification Strategies - Economic Implication
of Growth.

6. Going Global: Motivation to go global - Strategic Issues - Joint Ventures – Acquisitions – Mergers –
Bankruptcy - Strategy during reorganization - Exit Strategy.

7. Corporate Skill: Scope – Requirement - Corporate Growth Vs. Individual Growth - Rational Skill -
Personality Development – Grooming - Individual Competence - Initiative and Achievement – Interviewing
Skill in normal situation and Stressful situation - GD Skill - Corporate Etiquette – Dress – Behaviour - Attitude
towards internal & external people.

8. Management Impediments & Skill Requirement: Business skill - Functional skill – Planning, execution and
control - Technical Skill - Human skill: Objective & Subjective - Conceptual Skill: Existing, Innovative and
interactive.

9. Communication Skill: Integrated Communication - Language Communication - Level 1 (The Structure),
Level 2 (The Cultural Inputs), Level 3 (Effective Motivational Inputs), Body Language, Written & Verbal and
other moods of Communication.

References:
1. Hisrich, R. D., Peters, M. P., Shepherd, Dean A., Entrepreneurship , McGraw Hill
2. Bateman, T. S., Snell, S. A., Management, Tata McGraw Hill
3. Daft, R. L., Principles of Management, Cengage Learning
4. Stoner, J. A. F., Freeman, R. E., Gilbert, D. R. (Jr.), Management, Pearson Prentice Hall
5. Christensen, L. T., Morsing, M., Cheney, G., Corporate Communication, Sage.

MBA403: INTERNATIONAL BUSINESS ENVIRONMENT
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1. International Business and Environment: World Trade in Goods and Services – Major Trends and
Developments - Framework for Understanding International Business Environment: Analysis of
Physical, Demographic, Economic, Socio-cultural, Political, Legal and Technological Environment of a
Foreign Country.

2. International Business Theories: Introduction – Mercantilism - Absolute Advantage Theory -
Comparative Cost Theory - Hecksher-Ohlin Theory - Product Cycle Theory.

3. Instruments of Trade Policy: Tariffs – Subsidies - Import Quotas - Voluntary Export Restraints -
Administrative Policy - Anti-dumping Policy.

4. Legal Framework of International Business: Nature and Complexities - Code and Common Laws
and their Implications to Business - International Business Contract – Legal Provisions – International
Sales Agreements - Rights and Duties of Agents and Distributors.

5. Global Trading Environment: Liberalization of World Trade - FDI and their Impact on the
Economy, Multinationals and their Economic Impact - Political and Legal Impact of Multinational
Corporations - Strategies for Dealing with Multinationals - Technology Transfer: Importance and
Types, Issues in Transfer of Technology to Developing Countries.

6. International Financial Environment: Foreign Investment – Types and Flows; Asia n Model –
Monetary System - Exchange Rate Mechanism and Arrangements, Movements in Foreign Exchange
Rates and Impact on Trade and Investment Flows - Global Capital Markets – Euro Currency.

7. International Economic Institutions and Regional Economic Groups: IMF, World Bank, MIGA,
UNCTAD and WTO; ATC, GSP and International Commodity Agreements - Forms and their
Functioning: Multilateralism Vs. Regionalism; EU, NAFTA, ASEAN, SAFTA and other Regional
Economic Groupings.

References:
1. Sundaram & Black, International Business Environment: Text & Cases, PHI
2. Daniels, John D. and Radebaugh, Lee H., International Business: Environment and Operations, Pearson
Education
3. Charles, W. L. Hill, International Business: Competing in the Global Marketplace, Tata McGraw Hill
4. Paul, J., International Business, Prentice Hall
5. Aswathappa. International Business, Tata McGraw Hill
6. Black, J., International Business Environment, Prentice Hall
7. Bhalla, V. K., International Business Environment, Anmol.
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MBA404 &MBA405

RESEARCH PROJECT

‘Project Work on field’ will be of 8-10 weeks duration during the period to be decided by the

Department, preferably during the months of April & May every year.

MBA405– MBA408

3 Specialisation Papers (2 fromMajor and 1 fromMinor)
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SPECIALISATION

MARKETING MANAGEMENT (MM)

MBAMM 1: Consumer Behaviour

PAPER CODE PAPER NAME
MBAMM 1 Consumer Behaviour
MBAMM 2 Advertising Management
MBAMM 3 International Marketing
MBAMM 4 Sales & Distribution Management
MBAMM 5 Retail Management
MBAMM 6 Service Marketing
MBAMM 7 Rural and Agricultural Marketing
MBAMM 8 Brand Management
MBAMM 9 Digital Marketing
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Unit–I: Consumer Behaviour and Marketing Strategies, Consumer involvement and decision making,
Information search process, evaluation criteria and decision rules.

Unit–II: Consumer motivation: information processing and consumer perception, consumer
attitudes and attitude change, learning etc.

Unit–III: Influence of personality and self-concept on buying behaviour, psychographics and life style,
reference group influence.

Unit–IV: Diffusion of innovation and opinion leadership, family decision making, industrial buying
behaviour, models of consumer behaviour.

Unit-V: Consumer Behaviour Research Process and Models of Consumer Behaviour.

Suggested Readings:
1. Schiffman, Consumer Behavior 10th Edition, Pearson India

2. Chaudhuri,Rajita; Is India Really 4-Nations, 4PS: Business and Marketing New Delhi,2012.
Delhi 2004.
3. S K Batra & S Kazmi, Consumer Behaviour, Excel Books,
4. Loudon, David L.; and Della Bilta, Albert.J.; Consumer Behaviour: Concepts and Applications. Tata McGraw
Hill, New Delhi.

MBAMM 2: Advertising Management
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Unit I: Marketing Communications: Meaning and Importance. Advertising’s role in the marketing
process, Legal, Ethical and Social Aspects of Advertising. Setting Advertising Goals and Objectives.
DAGMAR Approach.

Unit II: Advertising Plan, planning and decision making process Advertising Scheduling, Advertising
Models, Creative Strategies

Unit III: Media Planning and Selection, Media reach and Frequency, Different Media –Print, Audio-
visual, Radio, Outdoor, Internet, Direct Mail.

Unit-IV: Components of Advertising message, headline subhead, copy, logo, illustration, Appeal,
layout, Campaign Planning, Setting Advertising budget, Advertising agency.

Unit-V: Creative Strategies, Audience Analysis, Advertising evaluation: Recognition and Recall
studies, Corporate Communication, Publicity, Public Relations and Press Releases.

Suggested Readings:

1. Aaker, A. David and Myers, G. John Advertising Management, PHI.
2. Kazml H.H.S. and Batra K.S. Advertising and Sales Promotion, Excel Books. Borden, William H. Advertising
John Wiley.
3. Ogilvy, David, Ogilvy on Advertising, Longman.
4. Jethwaney, J. and Jain, S., Advertising Management, Oxford University press.
5. Gupta, R., Advertising Principles and practices, S. Chand& Company Ltd., New Delhi.

MBAMM 5: International Marketing
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Unit-I: International Marketing: Concept - Scope & Objectives - Challenges and opportunities - Management
Process – Environment - E.P.R.G framework.

Unit-II: International Market Segmentation and Positioning: Screening and Selection of Markets -
International Market Entry Strategies – Exporting – licensing - Contract Manufacturing - Joint Venture - M &
A - Setting-up of Wholly Owned Subsidiaries Aboard - Strategic Alliances.

Unit-III: International Product Strategies: Product Designing - Product Standardization vs. Adaptation -
Managing Product Line - International Trade Product Life Cycle - New Product Development - Adoption and
Diffusion of new products - Building brands in International markets.

Unit-IV: Pricing for International Markets: Factors Affecting International Price Determination - Price
Quotations and Terms of Sale - Transfer Pricing - Dumping - Price Escalation - Balance of Trade - Balance of
Payments.

Unit-V: International Promotion: Advertising and other Modes of Communication - Global Advertising
Regulations - Media and Message Considerations - Planning for Trade Fairs and Exhibitions.

Unit-VI: Introduction to MNC: Definition and Features - Why the MNCs go abroad? - Theory of Capital
Transfer - Rationale of International Trade - Adam Smith’s Theory of Absolute Advantage - Ricardo’s Theory
of Comparative Advantage - Foreign Direct Investment in the era of Liberalization.

Unit-VII: Managing International Distribution and Promotion: Distribution Channel Strategy - International
Distribution Channels - their Roles and Functions - Selection and Management of Overseas Intermediaries -
International Distribution Logistics - Use of Online Channels for International Marketing Operations.

Unit-VIII: Emerging Trends in International Marketing: Regionalism v/s Multilateralism; Free Trade vs.
Restricted Trade - Forms of Protection - Kinds of Tariff and their Effects - State Trading - Trade Blocks.

Unit-IX: Important Grouping in the World: Legal Dimensions in International Marketing - GATT - WTO -
Overview of EXIM Policy - Rules for successful exporting - World Bank and IMF.

References:

1. Cherunilam, F., International Trade and Export Management, Himalaya
2. Varshney, R. L, and Bhattacharya, B., International Marketing Management, Sultan Chand & Sons
3. Cateora, Graham, International Marketing, TMH
4. Jain, S., International Marketing, Thomson
5. Aswathappa.K , International Business, Tata McGraw Hill

MBAMM 4: Sales & Distribution Management
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Unit I: Introduction to Personal Selling and Sales Management : Nature and Scope of Personal
Selling and Sales Management, Setting and Formulating Persons Selling Objectives, Career in
Professional Selling and Sales Management.

Unit II: Personal Selling: Roles, Process, Steps and Evaluation.

Unit III: Dimensions of Sales Management – Tasks of Sales Managers – Planning, Organizing,
Recruiting and Selecting the Sales Personnel, Motivating Sales force, controlling the Sales Force
Designing and Administering the Compensation Plans, Developing and Managing Sales Evaluation
Programs.

Unit-IV: Sales Territory Development and Time Management : The Scope and Nature of Territory
Management, Sales Territory Design, Procedures for Developing Territories, Role of Time
Management in Sales, Assessing Time Utilization, Allocating Sales Efforts, Objectives and Quotas for
Sales Personnel. Sales and Cost Analysis. The Cost Effective Sales Force, Sales Forecasting and
Budgeting, Sales Analysis, Cost Analysis, Sales Audit.

Unit-V: An Overview of Marketing Channels: Chemical Structures and Designs, Functions,
Relationships, Channel Intermediaries.

Unit-VI: Management of Distribution Channels : Logistics Management, Supply Chain Management,
Organizational patterns in Marketing Channels, Marketing Channel Policies and Legal Issues,
Information Systems and Channel Management, Assassins Performance of Marketing Channels.

References:

1. Gupta, S.L. Sales and Distribution Management Excel Books.
2. Havaldar, Krishna K., Cavale, Vasant M., Sales Distribution Management, Tata McGraw Hill
3. Pingali Venugopal, Sales and Distribution Management - An Indian Perspective, Response Books, New
Delhi.
4. Richard, R. Still, Edward, W. Cundiff, Norman, A. P. Govoni, Sales Management: Decisions, Strategies Cases,
Pearson Publishers.

MBAMM 5: Retail Management
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Unit-I: Retailing - An overview: Definition – Scope - Benefits of Retailing - Evolution of Retailing:
Theories; Changing scenario of Indian Retail Industry - Trends in retailing in India (growth, key
drivers) - Functions of retailing - Retail Institution, classification and Formats - Concept of organized
and unorganized retail - Contribution of organized retail – Effects of organized retail - Influx of FDI.

Unit-II: Retail Customer and CRM: Population Analysis - Demographic Analysis - Geographic
Analysis, Consumer Buying Analysis - Process of customer engagement - Personal selling - Role of IT
in driving CRM - e-tailing - Retail information System.

Unit-III: Retail Strategy and Store Location: Situation Analysis - Identifying strategic options - setting
objectives - Allocation of Resources - Develop and Implement the strategy - Monitor, review and
control - Strategic focus for competitive advantage. Importance of Location Decision - Evaluation
and selection of location.

Unit-IV: Category Management: Organizing the Buying Process by categories - Assortment Planning
Process-variety - Assortment & product availability.

Unit-V: HR Policies and Franchising in Retail: Introduction of franchising - Franchise operation -
Factors of growth - Manpower planning - Development of retail personnel - Recognition - Reward
system.

Unit-VI: Pricing in Retailing: Pricing strategies: EDLP, high/low pricing, pricing bundling/multiple unit
pricing, mark downs and mark up, establishing gross margins, Leader pricing, Price lining, Odd
pricing, Psychological pricing, Premium pricing, Penetration pricing.

Unit-VII: Retail marketing promotion: personal selling, direct selling, advertising, sales promotion
and P.R. Campaigns, event marketing, shop displays, T.V. selling.

References:

1. Pradhan, Swapna, Retail Management
2. Bajaj, Chetan; TuliRajrshi; and Srivastava, Nidhi, Retail Management, Oxford University Press, Delhi.
3. Bhalla, Swati and Anurag S., Visual Merchandising
4. Berman and Evans, Retail Management A Strategic Approach
5. Vedamani, Gibson G.; Retail Management Functional principales and practices. Jaico Publishing House,
Delhi.

MBAMM 6: Service Marketing
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Unit-I: Industrial Services: Importance of Services Marketing - Services Marketing Management Process -
Introduction to Services Marketing Mix – People - The key role of service employees in a service business -
Concept of Service encounter - Moment of Truth; Physical evidence: Nature - Importance Servicescape;
Process Service: as a process, as a system - Different aspects and managerial challenges - Strategies for
managing inconsistency - Employee and Customer: roles in services.

Unit-II: Segmentation: Targeting and Positioning of Services - Services Design and Development - Service
Blueprinting - Service Process - Managing Service Personnel - Service life cycle - Service design - Service
guarantee.

Unit-III: Pricing of services: Factors involved in pricing a service product - demand variation and capacity
constraints - Capacity Planning - Measures to respond to changes in demand - Reshaping demand using
effective pricing.

Unit-IV: Service Promotion: Promotion objective for Services - Managing the Integrated Services
Communication Mix - Personnel Selling - Advertising and Sales Promotion - Role of Relationship Marketing
in promoting services.

Unit-V: Customer Satisfaction: Monitoring and measuring - Understanding Customer Expectations and
Zone of Tolerance - Order taking and fulfillment - Service Guarantee - Handling complaints, Defects, Failures
and Recovery.

Unit-VI: Quality in Services: Concept and Importance - Service Quality Models: Parsuraman – Zeithamal -
Bitner (PZB) - Gaps Model - SERVQUAL and SERVPERF - Gronroos model.

Unit-VII: Distribution Strategies for Services: Challenges in distribution of services - Role of Internet in
distribution of Services - e-services.

Unit-VIII: Marketing Applications in Select Service Industries: Hospitality Services - Airlines - Tourism
Services - Health Care and Wellness - Banking and Insurance Services.

Unit-IX: Services in Global Perspective: International Marketing of Services: Recent Trends - Principal
driving force - Key decisions in Global Marketing - Services Strategy and Organizing for Global Marketing.

References:

1. Srinivasan, R., Services Marketing, PHI.
2. Christopher, Love lock, Services Marketing: People, Technology and Strategy, Pearson Education
3. Rajendra Nargundkar;Services Marketing, Tata Mc Graw Hill.
4. Rao, RamaMohana, Services Marketing, Person Education
5. Apte, Govind, Services Marketing, Oxford University Press.

MBAMM 7: Rural and Agricultural Marketing



Master of business adMinistration (cbcs), rGu

39

Unit-I: Introduction to Rural Marketing: Definition and Scope of Rural Marketing, Components of Rural
Markets, Classification of Rural Markets, Rural vs. Urban Markets. Population, Occupation Pattern, Income
Generation, Location of Rural Population, Expenditure Pattern, Literacy Level, Land Distribution, Land Use
Pattern, Irrigation, Rural Development Programs, Infrastructure Facilities, Rural Credit Institutions, Rural
Retail Outlets.

Unit-II: Segmenting Rural Markets, Rural Marketing Mix Strategies: Positioning in rural markets, Rural
Product Strategies and Brand Management – Rural Pricing Strategies – Rural Distribution Strategies –
Innovative Distribution Channels like ITC E-choupal, Godrej Adhar, HUL Shakti, Mahindra Samriddhi and
Godrej Sakhi. Rural Promotional Strategies, Challenges in Rural Communication, Rural Media- Mass Media,
Non- Conventional Media, Personalized Media, Rural Media Typology, Rural Media Innovation, Influence of
Consumer Behaviour on Communication. Cases on FMCG /Beverages /OTC marketing in rural markets.

Unit-III: Marketing strategies for rural markets: Market Research in rural India including findings published
reports like Thompson’s rural market index and similar ones , Consumer Finance, Public-Private Partnership,
E-Rural Marketing, Role of Government and NGOs in Rural Marketing. Qualitative research techniques for
rural research, NSSO rural consumption studies.

Unit-IV: Agricultural Marketing: Nature and Scope, Objectives of Agriculture Marketing, classification of
agricultural products and markets, how agricultural marketing is different from rural marketing, Challenges
in Agricultural Marketing, Channels of Distribution for agricultural products, Managing rural distribution
networks. Government led incentives for agricultural marketing like Krishimarata Vahini, online trading in
Karnataka, and Agmarknet, Impact of Rural Credit and Finance on Rural Consumerism – Scope and role of
Banking and NBFCs in Rural markets.

Unit-V: Export potential for farm products - Role of APEDA, Global GAP, International Marketing and Export
process -Supporting Services, Cooperative Marketing –Concept, History, Functions – Reasons for slow
progress of cooperative sector and successful cases such as Amul. Supply Chain Management in Agricultural
products including Post harvest processes and cold chains, commodity markets and futures, understanding
the economics of fresh, chilled and frozen produce.

Unit-VI: The Future of Rural Marketing: Concept and working of contract farming in India. Suggestions and
group discussions from students on the future of Rural Marketing in India.

References:
1. Rural Marketing: Texts and Cases, Krishnamacharyulu and Lalitha Ramakrishnan , Pearson Education, 2nd Edition,
2011
2. India’s Agricultural Marketing: Market Reforms and Emergence of New Channels, Nilabja Ghosh , Springer India, 1st
Edition, 2013
3. Agribusiness Management in India –Text & Cases- Dr. Subhash Bhave ,
4. Rural Marketing.- Text and cases- S.L. Gupta, Wisdom Publication
5. Rural Marketing.- Text and cases- U.C Mathur, Excel Books

MBAMM 8: Brand Management
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Unit-I: Product Management: Product Planning and New Product Management- Product Portfolio
Analysis - Market Attractiveness & Components Of Market Attractiveness – Product Market
Strategies - Product Life Cycle Stages and Corresponding Strategies – Competitor Analysis

Unit-II: Introduction To Brand Management: Brands Vs Products- Brand Management – Brand
Components & Attributes- Significance Of Branding To Consumers & Firms – Selecting Brand Names-
Brand Identity – Kepferer Brand Identity Prizm Model – Branding Challenges & Opportunities

Unit-III: Brand Equity: Concept – Types Of Brands - Strategic Brand Management Process –Brand
Attribute Management & Architecture – Brand Portfolio Strategy – Brand Extension and Stretching -
Making A Brand Strong-Sources Of Brand Equity-The 4 Steps Of Strong Brand Building- Aakers Brand
Equity Model – Customer Based Brand Equity – Brand Leveraging, Brand Loyalty.

Unit-IV: Brand Positioning: Types Of Positioning- Over, Under & Repositioning- Differentiation –
Identifying Gaps Using Perceptual Maps - Co-Branding –Licensing – Celebrity Endorsement -
Positioning Guidelines

Unit-V: Brand Audit and Valuation: Brand Audit - Internal Branding- Introduction To Brand
Valuation – Components & Types Of Valuation.

Unit-VI: Building Online Brands: Integrated Marketing Communication - The New Media
Environment – Building and managing online Brands - Marketing Communication Options – Using
Social Media to Build Brands – E-Commerce & Brands

References:

1. Kevin Lane Keller M. G. Parameswaran and Isaac Jacob, Strategic Brand Management, Pearson Education
India, 3rd Edition, 2010
2. Ramanuj Majumdar,” Product management in India”, PHI Learning Pvt. India, 2007
3. Kirti Dutta, Brand Management, Principles and Practices, Oxford University Press, Ist Edition, 2012
4. SubrotoSengupta , Brand Positioning: Strategies for Competitive Advantage, Tata McGraw Hill Education,
2005
5. S.A. Chunawalla , Compendium of Brand Management, Himalaya Publishing House , 2011

MBAMM 9: Digital Marketing
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UNIT I: Marketing in the Digital Era: E-marketing: The virtual world-Changing Marketing Landscape
- the internet and business - online Marketing Domains - The behavioral Internet - E-Marketing and
CRM - Online advertising - Internet and Integrated Marketing communication - sales and Trade
Promotion - Digital Marketing Optimization - The need for digital engagement - Generation Y -
Expectations and Influence -Implications of Digital Change - Online Marketing Mix - Online consumer
- Case studies.

UNIT II: Customer Relationship Management in a Web World : CRM – Needs – Goals - Benefits –
Process - CRM and the customer Life cycle - electronic customer relationship management - Key
CRM Applications - Next generation CRM - A mobile App and a community - The New Age E-
enterprise - Collaborative web and the E-enterprise - Case studies

UNIT III: Business Drivers in the Virtual World: Social Media-Social media model by Mc Kinsey -
Marketing with Networks - Social world - Social Media Analytics - Social Media Tools - The social
web - Viral Marketing - Social Curation and Brands - Inbound Marketing and Co-Creation - Social
Media - The Road ahead - Case study

UNIT IV: Online Branding, Traffic Building and Internet Marketing Metrics: Cyber Branding - The
digital brand ecosystem - Brand, experience - Customer engagement - Brand customer Centricity -
Traffic Building: Internet traffic plan - Search Marketing methods for Traffic building - Traffic volume
and quality - Search engine Marketing - Site optimization - Key word advertising - Key word value -
Key word portfolio evaluation - Internet Marketing Metrics - websites and Internet Marketing - web
business Models - E-commerce - Case Study

UNIT V: Online Tools for Marketing: Engagement marketing through Content Management - Online
campaign management using Facebook, Twitter, Corporate Blogs - Sentiment Mining - Measuring
Campaign effectiveness -Consumer segmentation, Targeting and Positioning using Online tools -
Market influence Analytics in a Digital ecosystem - The contemporary digital Revolution-Online
communities and co-creation -The future of Marketing - Gamification and Apps - Case studies

References:

1. VandanaAhuja,'Digital Marketing' Oxford University Press, 2016 edition
2. Godfrey Parkin , Digital Marketing: Strategies for Online Success ,New Holland Publishers Ltd, 2009
3. Damian Ryan , Understanding Digital Marketing : Marketing Strategies for Engaging the Digital
Generation, Kogan Page, 3rd Edition, 2014
4. Jonah Berger , Contagious Why Things Catch On , Simon & Schuster, 2013
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FINANCIAL MANAGEMENT (FM)

PAPER CODE PAPER NAME
MBAFM 1 Working Capital Management
MBAFM 2 Strategic Financial Management
MBAFM 3 International Financial Management
MBAFM 4 Security Analysis and Portfolio Management
MBAFM 5 Financial Derivatives
MBAFM 6 Corporate Taxation
MBAFM 7 Management of Financial Services
MBAFM 8 Financial Engineering
MBAFM 9 Banking Services Operation

MBAFM 1: Working Capital Management
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Unit I: Introduction: Working Capital Management: Concepts - Assessment of requirement - Sources
of financing working capital - Working capital control and banking policy: Recommendations of
Tandon and Chore Committee.

Unit II: Management of Accounts Receivable; Size of accounts receivable; Motives for Extending
Trade Credit; Opportunity Cost; Credit Scoring; Receivables Aging Schedule.

Unit III: Inventory Management: Inventory: Meaning - Objectives - Need for and the importance of
its Management - Determination of optimum level - Types of Inventory - Inventory Models - Order
Quantity - E.O.Q. Model - Order point - Safety Stock - Analysis of investment in inventory - ABC
Analysis - Aging schedule of Inventory.

Unit IV: Liquidity & Cash Management; Cash vs. Profit; Funds Analysis and financial structure;
Measurement of Liquidity; Models of cash management; Sensitivity analysis; Lockbox system.

Unit-V: Management of Accounts Payable; Trade Credit; Stretching Accounts Payable; Effects of
cash discount; Factoring; Other accruals.

Unit-VI: Channel System, Logistics & Channel Financing; Economics of Transportation; Conflict
resolution under channel management; Rising power of retailers; inventory flow-the ultimate
liquidity of the channel; Financial integration of the channel system; Receivable financing vs.
Payables financing.

Suggested Readings:

1. Bhattacharyya, Hisikesh, Working Capital Management, PHI.
2. Jain, Narendra Kumar, Working Capital Management, APH Publishing.
3. Scherr, F., Modern working Capital Management: Text and Cases, PHI.
4. Banerjee, R.P. Working Capital Management

MBAFM 2: Strategic Financial Management
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Unit I: Strategic Financial Management - an overview: Agency theory - Conflict of interest –
Business valuation methods – Dividend yield method – Earnings yield method – Earnings ratio
method – ROI valuation method - Capital asset pricing model – Dividend growth valuation model.

Unit II: Valuation of Securities: Approaches to corporate valuation - Valuation of equities including
cash flow - Dividends and earnings approach - Valuation of debt – Valuation of convertibles and
derivatives - Black- Scholes model - Valuation for mergers and acquisitions.

Unit III: Investments Decisions under Risk and Uncertainty: Techniques of investment decision –
risk adjusted discount rate - Certainty equivalent factor – Statistical method - Sensitivity analysis and
simulation method - Corporate strategy and high technology investments.

Unit IV: Corporate restructuring: Broad areas of restructuring – Rationale for diversification –
Techniques for corporate restructuring – Expansion techniques: joint ventures, business alliances,
foreign franchises, intellectual property rights – Disinvestment techniques – sell off – demerger (spin
off) management buyout – liquidation leveraging buyout - Other techniques: going private – share
repurchase – buy- in reverse merger.

Unit V: Mergers and Acquisitions: Types of amalgamations - Methods of takeover – Motives and
strategies influencing M&A: Motives of cross boarder M&A - Categories of M&A - Methods of
payment in M&A – Steps in merger transactions – Tax benefits of merger transactions – Reverse
mergers: steps in reverse mergers – Defensive strategies in hostile takeovers.

Unit VI: Financial reorganization: Leverage buy-out: Concept, stages of operation, sources of value
generation - International sources of finance: GDR, ADR, ADS.

References:

1. Allen, D., An Introduction to Strategic Financial Management, CIMA/Kogan Page, London
2. Chandra, Prasanna, Financial Management, Tata McGraw Hill, Delhi.
3. Copeland, T., Koller, T. and Murrin, J, Valuation: Measuring and Managing the value of Companies, John
Wiley, International Edition, New York.
4. Copeland, T. E. and Weston, J. F., Financial Theory and Corporate Policy, Addison-Wesley, New York.
5. Hampton, Jone, Financial Decision Making, PHI, New Delhi.

MBAFM 3: International Financial Management
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Unit-I: Nature & Scope of International Financial Management – International Monetary System
Bretton Woods Conference and afterwards, - IMF and the World Market – Multilateral Financial
institutions – International investors and foreign investment institutions (FII) – FDI vs. FPI.

Unit-II: Exchange Rate Determination-Parity conditions in International Finance – Exchange Rate
Determination – Factors influencing Exchange Rates.

Unit-III: Spot and Derivative Market - The Foreign Exchange Market: Spot Market – Forward
Market- Futures Market – Options Market – Swaps – Arbitrage opportunities

Unit-IV: Foreign Exchange Risk Management- Transaction exposure, translation exposure and
economic exposure – Management of exposure – Hedging – Internal Techniques of Hedging

Unit V: International Investment Decisions- Capital Budgeting – Current Assets Management
including Financing of International Trade; Mechanics and Financing of Foreign Trade and Indian
Institutional Framework – International Equity Investment.

Unit-VI: International Working Capital Management: Working Capital Policy – Basics of managing
Cash and Near-cash Assets, Management of Receivables – Management of Inventory.

Suggested Readings:

1. Bhalla, V.K. International Financial Management, Anmol, New Delhi.
2. Mudura, Jeff, International Financial Management, South Western Thomson, Asion Books Private Ltd.,
New Delhi.
3. Apte,P.G., International Financial Management, Tata Mc-Graw Hill, New Delhi.
4. Sharan, V., International Financial Management, PHI, New Delhi.

MBAFM 4: Security Analysis and Portfolio Management



Master of business adMinistration (cbcs), rGu

46

Unit-I: Investment: Concept of Return & Risk- Measurement of return and risk; Return & Risk and
the Investment Decision.

Unit-II: Security Markets: Primary & Secondary Market; New Issue Market- Listing of Securities;
Operations of Indian Stock Market – Functionaries of Stock Market incl. screen based trading;
Depository System – Indices of share price in India.

Unit-III: Security Analysis: Fundamental and Technical Analysis – Economic Analysis, Industry
Analysis and Company Analysis; Trend Indicators.

Unit-IV: Efficient Market Hypothesis: Weak, Semi-Strong and Strong Form.

Unit-V: Valuation of securities – Concept of Valuation - Valuation of Bonds and Debentures,
Preference Shares and Equity Shares.

Unit-VI: Portfolio Management- Concept of portfolio, Markowitz Portfolio Theory- The Mean-
variance Criterion- The Efficient Frontier-Capital Asset Pricing Model – Capital Market Line, Security
Market line; Factor Models and Arbitrage Pricing Theory.

Unit-VII: Financial Derivatives-Basic Concepts: Derivative Markets in India.

Unit-VIII: Portfolio Performance Evaluation, Various measures of portfolio risk and return.

Suggested Readings:
1. Jordon & Fisher, Security Analysis & Portfolio Management Prentice Hall of India.
2. Reily, K.Frank, Investment Analysis & Portfolio Management, South Western, Thompson
3. Damodaran Aswath, Investment Valuation, John Wiley & Sons, Inc.
4. Pandian, P., Security Analysis and Portfolio Management, Vikas Publishing House Pvt. Ltd., New Delhi.
5. Bodie, Kane,Marcus, Investment, , Tata McGraw Hill.
6. Chandra P., Investment Analysis & Portfolio Management, Tata McGraw Hill

MBAFM 5: Financial Derivatives
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Unit – I: Introduction to financial derivatives, financial derivatives in Indian capital market, types of
financial derivatives, introduction to financial futures forwards and options, types of trader, margin
system, closing outticks.

Unit – II: Stock index futures, the basics, trading mechanism, risk management using futures, pricing
of index futures.

Unit – III: Currency forwards and futures, currency markets, quotation of exchange rates, the
forward foreign exchange markets, pricing currency forwards and futures, currency futures, hedging
currency risk.

Unit – IV: Options: basics, option pricing and option Greeks, synthetic options, option trading
strategies, option spreads.

Unit – V: Swaps: concepts, interest rate swaps, currency swaps, equity swaps, swap pricing.

Suggested Readings

1. Bhalla, V.K. Investment Management; Security Analysis and Portfolio Management, New Delhi, S. Chand,
2001.
2. Brennet, M. Option Pricing: Theory & Applications, Toronto, Lexington Books, 1993.
3. Cox, John C and Rubinstein, Mark Options Markets, Englewood Cliffs, New Jersey, Prentice Hall of Inc.,
1985.
4. Huang, Stanley SC and Randall, Maury R. Investment Analysis and Management, London, Allyn and Bacon,
1987.
5. Hull, John C. Options, Futures and Other Derivative Securities, 2nd ed. New Delhi, Prentice Hall of India,
1996.

MBAFM 6: Corporate Taxation
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UNIT-I: Income Tax Law: Basic concepts relating to income, Previous year and Assessment year,
gross total income, total income, residential status, scope of total income, Computation of income
under different heads: Salaries, Profits and gains of business or profession, Capital gains and Income
from other sources, Total income and tax computation, set-off and carry forward of losses,
Deductions from gross total income.

UNIT-II: Filing of Return of Income, Types of Return of Income, Advance Payment of Tax, Tax
deduction at source, Tax Collection, Self-assessment tax.

UNIT-III: Tax Planning & management: Meaning of tax planning and management, tax evasion and
tax avoidance; Nature, scope and justification of corporate tax planning and management.

UNIT-IV: Computation of taxable income and tax liability of companies: Concept and application of
Minimum Alternate Tax; Taxation on merger and amalgamations of companies; Tax on distributed
profits of domestic companies and on income distributed to unit holders.

UNIT-V: International Taxation; Foreign collaborations and incidence of taxation on domestic
companies; Provisions for relief in respect of double taxation, Double Taxation Avoidance
Agreement.

UNIT-VI: The problems of international double taxation – The assignment rules: source versus
residence – methods to alleviate international tax duplication: Tax credit relief; Double tax treaties:
OECD Models; International tax avoidance and evasion; transfer pricing; Tax havens – Anti-
avoidance agreements.

UNIT VII: GST: Introduction of GST- its concept and components, GST methodology, GST threshold
limit, GST Composition Scheme, GST Reverse Charge Mechanism.

Suggested Readings
1. Ahuja, G., & Gupta, R. (2009). Corporate tax planning and management. Delhi: Bharat Law House.
2. Goyal, S. P. (2009). Direct tax planning. Agra: Sahitya Bhawan.
3. Iyengar, A. C. S. (1990). Law of income tax. Allahabad: State Mutual Book & Periodical Service.
4. Kanga, P., & Vyas, D. (2004). The Law and practice of income tax (9th ed.). Lexis Nexis.
5. Mittal, D. P. (2009). Law of transfer pricing (3rd ed.). New Delhi: Taxmann.
6. Singhania, V. K., & Singhania. M., Direct taxes planning and management. Delhi: Taxmann Publications.
7. GST: A Complete Guide, V.S. Datey, Taxmann Publications, New Delhi.

MBAFM 7: Management of Financial Services
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UNIT-I: Financial Services: An Overview, Indian and Global Perspective – Managing new challenges,
regulatory perspectives, financial sector reforms in India, Future challenges for Indian banks,
Improving risk management systems, Banking and the Management of Financial Services.

UNIT-II: Credit Rating Agencies –Importance, Issues, Difference in credit ratings, Rating
methodology and benchmarks, Are Indian Credit Ratings Credible? International credit rating
agencies –crisis of confidence?

UNIT-III: Asset Liability Management – Significance, ALM process, Techniques – Gap, Duration,
Simulation, Value at Risk, Book value of equity and market value of equity perspective,.

UNIT-IV: Risk Management in Banks – Credit risk management, Operational risk management,
Market risk management, Corporate treasury management, Liquidity risk management, Governance
risk and compliance, Asset Liability Management and Basel 2 – Basel 1and 2, IRR and Basel 2, Three
Pillars, ALM and Interest rate swaps, Swaps as a risk management tool, ALM and Capital Adequacy,
ALM Software’s.

UNIT-V: Financial Services - Mutual Funds and Pension Funds, Insurance Services, Banc assurance,
Reinsurances, Venture Capital –Private Equity –strategic secrets of private equity, Investment
strategies, Hedge funds, E banking, Securitization –Indian Banking and the Financial crisis, Asset
Reconstruction Companies, Depositaries, Credit Cards. Micro/ Macro finance, Financial Inclusion,
Behavioural Finance.

UNIT-VI: Leasing and Hire purchase, Factoring and Forfeiting etc.

Suggested Readings:

1. Bhalla, V. K. (2009). Management of financial services. New Delhi: Anmol Publications.
2. Harrington, S. E. (2004). Risk management and insurance: Instructor manual (2nd ed.). New York:
McGraw-Hill Publishing Company.
3. Madura, J. (2009). Financial markets and institutions (9th ed.). USA: South Western College.
4. McDonald, S. S., & Koch, T. W. (2009). Management of banking (7th ed.). USA: Cengage Learning.
5. Mishkin, F. S., & Eakins, F. S. (2009). Financial markets and institutions. (6th ed.). New Delhi: Pearson
Education.
6. Rose, P. S. (2008). Bank management and financial services (8th ed.). USA: McGraw-Hill Higher Education.
7. Saunders, A., & Cornett, M. M. (2007). Financial institutions management: A risk management approach
(6th ed.). New Delhi: McGraw-Hill.

MBAFM 8: Financial Engineering
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Unit I: Introduction: Contributing factors – the scope of financial engineering – Tools of financial
engineering – Financial engineering vs. financial analysis.

Unit II: Derivative securities: Nature and Types of derivative securities. Purpose of derivatives.

Unit III: Basic characteristics of option contracts – Types of option contracts – Single-period option
vs. multi-period options – Option pricing & Hedging– Put Call Parity - Option pricing: Upper Bounds
& Lower Bounds- Pricing Modelsand their derivations: Black-Scholes formula & CRR formula –
Option trading strategies – Path-dependent options – Different types of Exotic option contracts -
Option Greeks.

Unit IV: Futures contracts: The nature and uses of future contracts – Mechanics of buying and
selling futures – Valuation of future contracts – Financial futures – Stock index futures – Foreign
currency futures

Unit V: Forward contracts: forward options – Forward contracts on currencies – Valuing forward
contracts – Forward prices for a security that provides no return.

Unit VI: Swap contracts: Origin of swap contracts – Forms of swap contracts – Interest rate swaps –
pricing of interest rate swaps – Asset swaps – Forward swaps – Swaptions – Currency swaps

Suggested Readings:

1. Bhalla,V.K.,: Financial Derivatives, Delhi, S. Chand.
2. Brennet, M. Option Pricing: Theory & Applications, Toronto, Lexington Books.
3. Cox, John C and Rubinstein, Mark. Options Markets. Englewood Cliffs, New Jersey, Prentice Hall Inc.
4. Huang, Stanley S C and Randall, Maury R. Investment Analysis and Management. London, Allyn and Bacon.
5. Hull, John C. Options, Futures and Other Derivative Securities.New Delhi, Prentice Hall of India.
6. Sharpe, William F. etc. Investment, New Delhi, Prentice Hall of India.

MBAFM 9: Banking Services Operation
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Unit – I: Introduction to Banking: Meaning, definition, historical developments in banking, types of
banks, challenges of banking industry. Functions of commercial bank. Banking regulation Act.

Unit – II: Practical Banking: Types of bank deposits, computation of interest on deposits, deposit
schemes, composition of bank deposits. Banker & customer, paying banker, collecting banker,
cheques & crossing of cheques, Endorsement & its significance, Passbook.

Unit – III: Retail banking: Basics of retail banking, forms of retail banking and emerging issues.
Corporate banking: The nature of corporate banking, developments in corporate banking,
consortium finance, multiple banking arrangements, and loan syndication.

Unit – IV: Fee-based services: The fee-based services of banks, letter of credits, bank guarantees,
subsidiary services, off balance sheet activities, banc assurance.

Unit – V: Introduction to banking operations: The changing nature of banking operations,
importance of customer relationship management in banks – different types of products and
services offered to customers – role of technology in banking operations – the need for Asset-
Liability Management. Introduction to electronic banking: electronic banking: market assessment, e-
banking: an introduction, internet: e-commerce, e-banking in India, internet banking strategies, risks
in e-banking. : Payment and settlement systems, RTGS and clearing house:

Suggested Reading:

1. Bharati V. Pathak: The Indian Financial System – markets, Institutions and Services, Pearson Education Pvt.
Ltd., new Delhi.
2. Bhole L.M. & Jitendra Mahakud: Financial Institutions and markets, Tata McGraw-Hill Education Private
Ltd., new Delhi
3. Guruswamy.S: Financial markets and Institutions Tata McGraw-Hill Education Pvt. Ltd.
4. Jeff Madura: Financial markets and Institutions, Cengage Learning, 2006
5. Srivastava R.M. & Divya Nigam: Management of Indian Financial Institutions, Himalaya Publishing House,
Delhi.
6. Vasant Desai: The Indian Financial System and Development, Himalaya Publishing House, Mumbai, 2009.

HUMAN RESOURCE MANAGEMENT (HR)
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PAPER CODE PAPER NAME
MBAHR 1 Human Resource Planning
MBAHR 2 Compensation Management
MBAHR 3 Industrial Relations
MBAHR 4 Organisational Change and Development
MBAHR 5 Human Resource Development
MBAHR 6 Strategic Human Resource Management
MBAHR 7 International Human Resource Management
MBAHR 8 Industrial Sociology
MBAHR 9 Talent And Knowledge Management

MBAHR 1: Human Resource Planning
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Unit-I: Origin and Evolution of Human Resource Planning( HRP)----Contemporary approach to HRP;
Relation between HRP and other HR functions; Impact of technology on HRP; Job Analysis---Job
description and job specification; Skill Analysis.

Unit-II: Human Resource Planning: Tools, Methods and Techniques—Application of quantitative and
non-quantitative techniques in Demand Forecasting; Supply Forecasting; Employee Turnover indices;
Succession Planning; Replacement Charts.

Unit-III: Action Planning: Matching Requirement with Availability---Resourcing, Flexibility, Retention
and Downsizing strategies; Managing Redundancy and Alternative to Redundancy; Recent trends
and practices in HRP.

Unit-IV: The Recruitment and Selection Process—Recruitment Strategies, Current practices in
recruitment: Recruitment on the Web, Outsourcing etc. ---Basic Selection Model; Issues involving
Talent Management and Employer Branding.

Unit-V: Human Resource Development( HRD)----Introduction and scope; HRD mechanisms;
Integrated HRD system; Roles of HRD managers; HRD Climate; HRD Audit; Relevant Case Studies.

Suggested Readings:

1. Bramham, J. Human Resource Planning, Orient Blackswan.
2. Leek, E. et al. Manpower Planning: Strategies and Techniques in Organizational Context. John Wiley & Sons.
3. Walker, J.W. Human Resource Planning. McGraw Hill, New York.
4. Armstrong, M. A Handbook of Human Resource Management Practices, Kogan Page, London.
5. McGuire, D.and Jorgensen, K.M. Human Resource Development-Theory and Practice, Sage Publications.

MBAHR 2: Compensation Management
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Unit-I: Conceptual and theoretical understanding of Wage and Salary Administration (WAS)
[Compensation and Reward Management, Its Strategy & Policies, Factors Affecting WAS, Economic
Theory of Wages.

Unit-II: Job Evaluation [Meaning, Purpose, Principles, Techniques, Steps to draw job evaluation
programme etc.]

Unit-III: Job Pricing [Pay structure – its basis, Steps in the development of pay structure, Types of
Pay structure – Special emphasis upon broad – banded & integrated structures, pay spines, Maturity
Curves etc., Selection of particular structure.], Market rates [Aims, Type of Data, Job Matching etc.]

Unit-IV: Different Kinds of Wages & Wage Plans – wage incentives, Inter & Intra Industry
Differentials – PRP, Incentive Schemes & Degeneration, Skill-Based Pay, Competence – Based pay
etc.].

Unit-V: Understanding various components of compensation packages [fringe benefits, Reward
Management procedures – Compa-ratio analysis, Attrition, Pay reviews, Pay Budgeting, Incentives &
Retirement Plans], The executive pay package, Pay & Benefits – Professionals, Compensation
practice of MNC(s) & strategic compensation systems, working of Wage Boards, Pay Commissions
etc.

Unit-VI: Statutory Provisions [The Payment of Wages Act, The Minimum Wages Act, Bonus Law &
Payment of Bonus, Basic Understanding about Income Tax Laws relating to salaried persons],
Analysis of Cases, Maturity Benefit Act.

Suggested Readings:

1. Armstrong & Brown. Strategic Reward.Kogan Page.
2. Armstrong, M and Murlis H. Reward Management.Kogan Page.
3. Armstrong & Stephens. Employee Reward Management and Practice.Kogan Page.
4. Cascio. Costing Human Resource. Thomson Learning, India.
5. Henderson, R.O. Compensation Management in a Knowledge-Based World. Pearson Education.
6. Henderson, R.O. Compensation Management. Englewood Cliffs, Prentice Hall.
7. Martocchio, Joseph J. Strategic Compensation - A Human Resource Management Approach, Pearson
Education.

MBAHR 3: Industrial Relations

Unit-I: Industrial Relations (IR): Concept - Approaches to IR - Parties to IR - System Model of IR.
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Unit-II: Industrial Worker in India: Rise of Industrial Workers - Profile of Industrial Workers in India -
Problems of Industrial Workers (absenteeism, commitment, work ethics).

Unit-III: Trade Unionism in India: Origin - Growth – Structure - Management of Trade Unions - Registration-
Recognitions - Leadership - Trade Unionisms - Employers Organizations in India –Managerial Associations.

Unit-IV: Industrial Relations in India: Labour Policy in Five Year Plans - Tripartism - Role of Government -
State - Role of Management - Role of Trade Unions.

Unit-V: Industrial Disputes : Causes - Types - Trends and Settlement of disputes (internal options, third party
machinery).

Unit-VI: Collective Bargaining: Theories – Perquisites - Process - Negotiating skills and strategies –
Agreement: Content, validity, implementation; Productivity - Bargaining - Growth of collective bargaining in
India.

Unit-VII: Workers Participation in Management: Concept - Purpose Practices in other countries –Workers
Participation Schemes in India - Works Committee - Joint Management Council - Worker-Director - Shop
Council - Joint Council - WPM, EPM: Problems & Prospects in India - Quality Circles: Concept Practices in
India.

Unit-VIII: Labour Welfare Industrial Relations: Concept - Purpose - Statutory and Non-statutory provisions -
ILO - Conventions and its application in India - Workers Education Programmes in India.

Unit-IX: Employee Discipline: Meaning - Types - Misconduct - Disciplinary Action - Domestic Enquiry -
Grievance Handling.

References:

1. Malhotra, O. P., The Law of Industrial Disputes
2. Arya, V. P., A Guide to Settlement of Industrial Disputes
3. Aggarwal, Dr. Arjun P. and Larki, H., Gherao and Industrial Relations, Trade Unionism in the New Society
4. Aggarwal, S. L., Labour Relations Law in India
5. M. Charles, A., Industrial Relations in India
6. Mehtras, V. V., Labour Participation in Management
7. Sharma, G. K., Labour Movements in India
8. Singh, V. B., Climate for Industrial Relations
9. Sen, Ratna. Industrial Relations in India: Shifting Paradigm, Macmilan.
10. Ghosh, A.K. Industrial Relations: Text and Cases. Manas Publications.

MBAHR 4: Organisational Change and Development
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Unit-I: Organizational change- Introduction, nature of change, Internal & External changes, types of change,
Models of change- Lewis’s Force field, Systems Model, Action research model, organizational vision and
strategic planning.

Unit II: Resistance to change- reasons for the resistance, overcoming resistance for the change, change and
person and manager, systematic approach to making change- factors for effective change, skills of leaders in
change management, designing the change.

Unit III: Organization development-Introduction, history, evolution of OD, OD interventions: Definition,
actors to be considered, choosing and sequencing, intervention activities, classification of OD interventions,
results of OD, typology of interventions based on target groups.

Process of Organization Development: Entering into OD relationship, developing a contract.

Unit IV: Diagnosing Organizations- Need for diagnostic models, organization, group, individual level
diagnosis, Collecting and analyzing the diagnostic information, Feeding Back of diagnostic information,
Designing interventions, overview of interventions, evaluating and Institutionalizing OD Interventions.

Unit V: Human Process Interventions: Human process interventions (individual, group and inter-group
human relations):
Individual based: coaching, counselling, training, behavioral modelling, delegating, leading, morale boosting,
mentoring, motivation, etc.,
Group based: conflict management, dialoguing, group facilitation, group learning, self-directed work teams,
large scale interventions, team building, and virtual teams.
Inter-group based: Organization mirroring, third party peacemaking interventions.

Unit VI: Techno-structural Interventions and Future of OD: Restructuring Organizations, Employee
Involvement, work Design, Balanced scorecard; business process reengineering; downsizing and outsourcing;

Strategic Interventions: Competitive and Collaborative Strategies, Organization Transformation.

The Future of OD: The changing environment, Fundamental strengths of OD, Implications of OD for the
client, ethical standards in OD, OD’s future. OD Consultant’s role, issues in consultant-client relationship,
Power, Politics & OD, Research on OD.

References:

1. Ramnarayan, S. Rao, T. V., Organizational Development.
2. Cummings and Worley, Organizational Development and Change.
3. French and Bell, Organizational Development.
4. Change & Knowledge Management-R.L. Nandeshwar, Bala Krishna Jayasimha, Excel Books, 1st Ed.
5. Management of Organizational Change – K Harigopal – Response Books, 2001
6. Organizational, Design, and Change-Gareth R. Jones, 5th Edition, Pearson Education

MBAHR 5: Human Resource Development
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Unit I: Introduction to Human Resource Development: Concept; Relationship between human
resource management and human resource development; HRD mechanisms, processes and outcomes;
HRD matrix; HRD interventions; Roles and competencies of HRD professionals; Challenges in HRD.

Unit II: HRD Process: Assessing need for HRD; Designing and developing effective HRD
programs; Implementing HRD programs; Evaluating effectiveness of HRD Programs; HRD audit;
HRD culture and climate.

Unit III: HRD Activities: Employee development activities- Approaches to employee development,
leadership development, action learning, assessment and development centres; Intellectual capital and
HRD; HRD mechanisms for workers; Role of trade unions; Industrial relations and HRD; Influence
of motivation on development activities.

Unit IV: HRD Applications and Trends: Coaching and mentoring; Career management and
development; Employee counselling; Competency mapping; PCMM, Balanced Score Card,
Appreciative inquiry; Integrating HRD with technology, Employer branding and other emerging
trends.

Unit V: HRD in Organisations: Selected cases covering HRD practices in government
organisations, manufacturing and service industries and MNCs; International experiences of human
resource development.

Suggested Readings:

1. Werner J. M., DeSimone, R.L., Human resource development, South Western.
2. Nadler, L., Corporate human resources development, Van Nostrand Reinhold.
3. Mankin, D., Human resource development, Oxford University Press India.
4. Haldar, U. K., Human resource development, Oxford University Press India.
5. Rao, T.V., Future of HRD, Macmillan Publishers India.
6. Rao, T.V., HRD Score Card 2500: Based on HRD audit, Response Books, SAGE Publications.
7. Rao, T.V., Hurconomics for talent management: Making the HRD missionary business-driven, Pearson
Education.
8. Curtis, B., Hefley, W. E., Miller, S. A., The people capability maturity model: Guidelines for improving
workforce, Pearson Education.

MBAHR 6: Strategic Human Resource Management
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Unit I: Strategic Human Resource Management – Concept and Aims of Strategic Human Resource
Management –Models of Strategic HRM – Strategic HRM: Best Fit and Best Practice – Strategic HRM
and the Resource- Based view of the firm– Strategic role of HR function– Aspects of Alignment
between Business Strategies and HR strategies- Case Studies.

Unit II : Functional Strategic Human Resource Strategies- Employee resourcing strategy, Strategies
for Managing Performance, Strategic Human Resource Development, Reward and Compensation
Strategy, Employee Relations Strategy- Case Studies.

Unit III: Strategic HRM and Strategic Change- Strategic HR issues and role of HR in the context of
Change, Culture Management, Total Quality Management, Knowledge Management, Merger and
Acquisition, HR Perspective of Corporate Governance etc.- Case Studies.

Unit IV: Evaluating and Measuring the Impact of Strategic HRM–Overview and Approaches–
Quantitative and Qualitative Criteria– Balanced Scorecard and HR Scorecard Perspective,
Benchmarking etc. –Evaluating strategic Contributions of Traditional HR Areas- Strategic
contribution of HRM to organizational success–High Performance Work Practices (HPWP)- Case
Studies.

Unit V: Human Resource Strategy and the Dynamics of industry-based Competition–Strategic HRM
for specific business situations- Talent Management, Knowledge Management with special
reference to HRM practice in Knowledge Based Industry—Strategic HR issues vis-à-vis Emerging
Organizational Forms—Corporate HR Strategy in the Global Economy and other contemporary
issues in strategic HRM- Case Studies.

Suggested Readings:

1. Michael Armstrong, Strategic Human Resource Management – A Guide to Action, Kogan Page.
2. G. F. Dreher and T. W. Dougherthy, Human Resource Strategy, Tata McGraw-Hill
3. Charles Greer, Strategic Human Resource Management, A general managerial approach, Pearson Education.
4. Linda Holbeche, Aligning Human Resource and Business Strategy, Butterworth Heinemann.
5. C. Maybey and G. Salaman: Strategically Managing Human Resource, , Infinity Books.
6. Peter Boxal and John Purcell, Strategy and Human Resource Management, Palgrave, Macmillan.
7. Business-led HR Strategies, All India Management Association, Excel Book
8. Linda Holbeche, Aligning Human Resource and Business Strategy, Butterworth Heinemann.

MBAHR 7: International Human Resource Management
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Unit I: Understanding International Business Operations– Stages of Internationalization and Global
Business–Importance of People Management Issues– Evolution, Concept and Characteristics of
International Human Resource Management (HRM)– Variables that moderate differences between
Domestic & International HRM– Economic Development and the management of human resources–
Organisation of work in International context

Unit II: International Recruitment, Selection and Compensation: Executive nationality staffing
policies– Global pressures on domestic recruitment–Issues in staff selection–Expatriate Selection–
Selection Criteria–Use of selection Tests–Selecting TCNs and HCNs— Objectives of International
Compensation–Key Components of a Potential Compensation program–Approaches to International
Compensation.

Unit III: Performance Management and Employee Development in IHRM–Criterion used for
performance appraisal of International employees–appraisal of HCNs – The International HRM
perspectives in Training and Development –expatriate training: Important Issues and Concerns

Unit IV: Global Employment Relations and Employment Laws– Cross-border Communications and
Employment Relations– Comparative patterns of employee relations structures–Best practice in
employee relations in cross-country perspective Labour Union and International Employment
Relations—Response of labour unions to multinationals.

Unit V: Issues and Challenges in I.H.R.M:– Multinational as a global citizen–International Accord and
Corporate Codes of Conduct–Implication for the HR function of the multinational firm–
Contemporary issues in managing people in an international context– flexibility–IHRM issues in
different strategic options of organizations-Case studies on International Human Resource
Management.

Suggested Readings:

1. Chris Brewster, Paul Sparrow and Guy Vernon, International Human Resource Management, The Universities Press
2. A.V.Phatak: International Dimensions of Management, Cincinnati, South Western College
3. Peter J. Dowling, Marion Festing, Allen D. Engle, International Human Resource Management, Thomson Learning.
4. M. Tayeb, International Human Resource Management: A Multinational Company Perspective, OUP Oxford
5. Dennis R. Briscoe, Randall S. Schuler, International Human Resource Management: Policy and Practice for the Global
Enterprise, Psychology Press

MBAHR 8: Industrial Sociology
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Unit I: Nature and Scope of Industrial Sociology-Development of Industrial Sociology.

Unit II: Early Industrialism – Types of Productive Systems – The Manorial or Feudal system – The
guild system – The domestic or putting – out system – and the factory system – Characteristics of
the factory system – causes and Consequences of industrialization.

Unit III: Industrialization in India – Industrial Policy Resolutions & Statements.

Unit IV: Contemporary Issues: Grievances and Grievance handling Procedure, Industrial Disputes:
strikes & lockouts.

Unit V: Industrial Relations Machinery Bi-partite & Tri-partite Agreement, Labour courts & Industrial
Tribunals, Code of Discipline, Standing orders.

Suggested Books:
1. Gisbert Pascal, Fundamentals of Industrial sociology, Tata McGraw Hill Publishing Co., New Delhi.
2. Schneider Engno V., Industrial Sociology, McGraw Hill Publishing Co., New Delhi.
3. Mamoria C.B. and Mamoria S. Dynamics of Industrial Relations in India.
4. Sinha G.P. and P.R.N. Sinha, Industrial Relations and Labour Legislations, New Delhi, Oxford and IBH Publishing Co.

MBAHR 9: Talent and Knowledge Management
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Unit I: Basics of Talent Management: Talent- engine of new economy, difference between talents and
knowledge workers, leveraging talent, the talent value chain, elements of talent friendly organizations,
talent management process, Talent Management System – Components and benefits of Talent
Management System; creating TMS, challenges of TMS, Building blocks of talents management:
competencies – performance management, conducting performance reviews, Appraising executive talent,
selecting the right appraisal.

Unit II: Talent Planning – Concept, succession management process, Integrating succession planning and
career planning, designing succession planning program, strategic accountability approach in developing the
workforce, balanced scorecard, talent development budget, contingency plan for talent; building a reservoir
of talent, compensation management within the context of talent management, CEO Succession planning,

Unit III: Developing and Retaining Talent – Potential identification and development, coaching for
sustained &desired change, integrating coaching, training and development with talent
management ,employee retention- motivation and engagement, Return on talent; age of analytics, making
outplacement as a part of talent strategy, developing talent management information system.

Unit IV: Competency mapping: Concepts and definition of competency; types of competencies, competency
based HR systems, competency and performance, 5 level competency model, developing various
competency models, how competencies relate to career development and organizational goals.

Unit V: Knowledge economy - Understanding Knowledge management - Types of knowledge -Knowledge
centric organizations - Knowledge management framework – Knowledge creation and capture - Designing of
Knowledge management strategy - Issues and challenges in knowledge Management - Implementing
knowledge management strategy - Knowledge management metrics and audit.

Unit VI: Conduct Interviews with five senior executives of two organisations on their talent and knowledge
management practices. Conduct minimum one focus group discussion (FGD) on Knowledge Management
Portal

Reference Books:

1. Chowdhary, Subir, The Talent Era, Pearson Education, New Delhi.
2. Rao T. V, Appraising & Developing Managerial Performance- Excel BOOKS
3. Herman Aguinis, Performance Management –
4. Masood,Anilkumarsingh and SomeshDhamija , Talent management in India-challenges and opportunities, Atlantic

publisher,New Delhi.
5. Elais M Awad, Hassan M Ghaziri, Knowledge management,: Pearson
6. Sanjay Mahaopatra, Knowledge Management, Mcmillan

AGRI BUSINESS MANAGEMENT (AM)
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PAPER CODE PAPER NAME
MBAAM 1 Environment & Agri Business Management
MBAAM 2 Agri Supply Chain Management
MBAAM 3 Agricultural Marketing Management
MBAAM 4 Agribusiness Financial Management
MBAAM 5 Management of Agro Chemical Industry
MBAAM 6 Seed Production Technology & Management
MBAAM 7 Management of Agribusiness Cooperatives
MBAAM 8 Materials Management
MBAAM 9 Technology Management for Livestock Products

MBAAM 1: Environment & Agri Business Management
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UNIT I: Role of agriculture in Indian economy, problems and policy changes relating to farm supplies,
farm production, agro processing, agricultural marketing, agricultural finance etc. in the country.

UNIT II: Structure of agriculture- linkages among sub-sectors of the agribusiness sectors, economic
reforms and Indian agriculture, impact of liberalization, privatization and globalization on Agri-
business sector.

UNIT III: Emerging trends in production, processing, marketing and exports, policy controls and
regulations relating to the industrial sector with specific reference to agro industries.

UNIT IV: Agribusiness policies-concept and formulation, and new dimensions’ in Agri-business
environment and policy.

UNIT V: Agriculture price and marketing policies, public distribution system and other policies.

Reference Books:

1. The Concise Handbook of Future Markets: John Wiley & Sons

2. Agricultural Futures & Options, Principles & Strategies: Macmillan

3. All about Commodities from the inside out: McGraw Hill

MBAAM 2: Agri Supply Chain Management
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UNIT I: Supply Chain : Changing Business Environment, SCM; Present Need, Conceptual Model Of
Suppy Chain Management, Evaluation Of SCM, SCM Approach, Traditional Agri Supply Chain
Management Approach, Modern Supply Chain Management Approach, Elements Of SCM, Ebusiness
And The Supply Chain.

UNIT II: Demand Management and Supply Chain: Types Of Demand, Demand Planning And
Forecasting, Operations Management In Supply Chain, Basic Principles Of Manufacturing In
Management, Managing Economy Of Scale.

UNIT III: Procurement Management In Agri-Supply Chain: Purchasing Cycle , Types Of Purchases,
Contact/Corporate Farming, Classification Of Purchases Good Or Services, Traditional Inventory
Management, Material Requirement Planning, Just In Time (JIT), Vendor Managed Inventory.

UNIT IV: Logistics Management: History And Evaluation Of Logistics, Elements Of Logistics
Management, Distribution Management, Distribution Strategy, Pool Distribution, Transportation
Management, Fleet Management, Service Innovation, Ware Housing, Packaging For Logistics, Third
Party Logistics (TPL/3PL), GPS Technology. Managing Uncertainty.

UNIT V: Concept Of Information Technology: IT Application In SCM, Advance Planning And
Scheduling, SCM In Electronic Business, Role Of Knowledge In SCM, Performance Measurement And
Control In Agri. Supply Chain Management- Benchmarking: Introduction, Concept And Forms Of
Benchmarking.

Reference Books:

1. Supply Chain Management, A Balanced Approach: Wiser Tan Leorg

2. Operations Management: Kumar Meenakshi

3. Handbook for Supply Chain Risk Management: Khan

4. Leading Effective Supply Chain Transformation: Lee

MBAAM 3: Agricultural Marketing Management
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UNIT I: Meaning and scope; Agricultural marketing and economic development; Agricultural market
structure – meaning, components and dynamics of market structure; marketing strategy – meaning
and significance, formulation of marketing strategy; design of marketing mix, market segmentation
and targeting.

UNIT II: Approaches to study marketing problems - functional, institutional, commodity and
behavioral approaches, Market research - market information and intelligence, Marketing costs and
margins - methods of estimation, price spread, marketing efficiency, Regulated markets,
Cooperative Marketing,

UNIT III: Pricing policies and practice for agribusiness - determinants of price, objectives of pricing
policies and pricing methods.

UNIT IV: Promotional management - advertising planning and execution; sales promotion; grading
and standardization.

UNIT V: Distribution management - storage and warehousing and transportation management for
agricultural products; marketing agencies/intermediaries – roles and functions; distribution
channels involved in agribusiness.

Suggested Readings

1. Acharya SS and Agarwal NL. 2004. Agricultural Marketing in India. 4th Ed. Oxford and IBH.
2. Kohls RL and Uhl JN. 2005. Marketing of Agricultural Products. 9th Ed. Prentice Hall.
3. Kotler P. 2002. Marketing Management - Analysis, Planning, Implementation and Control. Pearson Edu.
4. Krishnamacharyulu C and Ramakrishan L. 2002. Rural Marketing. Pearson Edu.
5. Ramaswamy VS and Nanakumari S. 2002. Marketing Management. 2nd Ed. MacMillan India.

MBAAM 4: Agribusiness Financial Management
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UNIT I: Importance, need and scope of financial management; classification and credit need in
changing agriculture scenario; finance functions, investment financing.

UNIT II: Financial planning and control – assessment of financial requirement of a agribusiness unit;
leverage – concept of leverage, financial and operating leverage; factors affecting capital structure,
features of an optimal capital structure.

UNIT III: Working capital management – concept and components of working capital, need for
working capital in agribusiness, management of cash and accounts receivables, and inventory for
agribusiness.

UNIT IV: Ranking of capital budgeting projects.

UNIT V: Agri-business financing system in India - functioning of cooperative credit institutions,
commercial banks, regional rural banks, NABARD, Agro- Industries Corporation, etc in agribusiness
financing.

Suggested Readings

1. Chandra P. 2000. Financial Management. Tata McGraw Hill.
2. Khan MY and Jain PK. 2004. Management Accounting. Tata McGraw Hill.
3. Nelson AG and Murrey WG. 1988. Agricultural Finance. Kalyani Publ.
4. Pandey IM. 1997. Financial Management. Vikas Publ. House.

MBAAM 5: Management of Agro Chemical Industry
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UNIT I: Agro-chemicals: Definition and classification; Basic knowledge of agrochemicals; role and
status of agro-chemical industry in India; Pesticides – Classification and Introduction, knowledge of
different pesticides.

UNIT II: Insecticides – Definition and classification based on (a) Mode of Entry (b) Mode of Action
and (c) Chemical Structure with example; Insecticidal formulation; preliminary knowledge of mode
of action of insecticides; knowledge of plant protection equipments.

UNIT III: Fungicides – Classification and preliminary knowledge of commonly used fungicides;
Biomagnifications of pesticides and pesticidal pollution.

UNIT IV: Introductory knowledge about development of agro-chemicals; Insecticidal poisoning,
symptoms and treatment; Main features of Insecticide Act.

UNIT V: Directorate of Plant Protection, Quarantine and Storage-A brief account of its organizational
set up and functions; IPM Concept – Bio-pesticides – Plant products.

Suggested Readings

1. Dhaliwal GS, Singh R and Chhillar BS. 2006. Essentials of Agricultural Entomology. Kalyani.
2. Hayes WT and Laws ET. 1991. Hand Book of Pesticides. Academic Press.
3. Matsumura F. 1985. Toxicology of Insecticides. 2nd Ed. Plenum Publ.
4. Rajeev K and Mukherjee RC. 1996. Role of Plant Quarantine in IPM. Aditya Books.

MBAAM 6: Seed Production Technology &Management
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UNIT I: Seed Technology – Role of Seed Technology, Seed Industry in India, National Seed
Corporation – Tarai Seed Development Corporation, State Seed Corporations, National Seed Project
and State Farms and their role.

UNIT II: Development and Management of Seed Programmes – Seed Village Concept, Basic Strategy
of Seed Production and Planning and Organization of Seed Programme; Types of Seed Programme –
Nucleus seed, Breeders seed, Foundation seed and Certified seed etc.

UNIT III: Maintenance of genetic purity – Minimum seed certification standard and Management of
breeder’s and Nucleus seed; Management of seed testing laboratory and research and development.

UNIT IV: Management of seed processing plant, seed storage management; seed packaging and
handling.

UNIT V: Seed Marketing; GM Crop seed, IPR, PBR, Patents and related issues and their impact on
developing countries; Statutory intervention in the seed industry; Seed legislation and seed law
enforcement, Seed Act; Orientation and visit to seed production farms, seed processing Units, NSC,
RSSC, RSSCA and seed testing laboratories.

Suggested Readings:

1. Agrawal RL. 1997. Seed Technology. Oxford and IBH.
2. Desai BB, Katecha PM and Salunkhe DK. 1997. Seed Handbook: Biology,
3. Production, Processing and Storage. Marcel Dekker.
4. Kelly A. 1988. Seed Production of Agricultural Crops. Longman.
5. McDonald MB Jr. and Copeland LO. 1997. Seed Production : Principles and Practices. Chapman & Hall.
6. Thompson JR. 1979. An Introduction to Seed Technology. Leonard Hill.

MBAAM 7: Management of Agribusiness Cooperatives
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UNIT I: Cooperative administration - a global perspective, ecology of cooperative administration,
cooperative sector and economic development.

UNIT II: Cooperative management - nature, functions and purpose of cooperatives – procurement,
storage, processing, marketing; process of cooperative formation, role of leadership in cooperative
management.

UNIT III: The state and cooperative movement; effects of cooperative law in management, long
range planning for cooperative expansion, policy making.

UNIT IV: Human resource management, placement and role of board of directors in cooperative
management.

UNIT V: Overview of agribusiness cooperative – credit cooperatives, cooperative marketing, dairy
cooperative; financing agribusiness cooperative.

Suggested Readings

1. Akmat JS. 1978. New Dimensions of Cooperative Management. Himalaya Publ. House.
2. Ansari AA. 1990. Cooperative Management Patterns. Anmol Publ.
3. Sah AK. 1984. Professional Management for the Cooperatives. Vikas Publ. House.

MBAAM 8: Materials Management

UNIT-I: Introduction to Meterial Management: Importance, objectives and functions of Material
Management. Organizational structure for material management.
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UNIT-II: Materials Planning: Determination and description of material quantity. Material planning
in Push and Pull system. MRP & JIT. Determination and description of material quality. Incoming
quality inspection. Acceptance sampling plans.

UNIT-III: Purchasing: Objectives and functions. Purchasing cycle. Sources of supply. Vendor rating.
Buyer-vendor relations. Right pricing. Public/Government purchasing. Purchasing of capital
equipments. Legal aspects of purchasing. International purchasing – procedures and documentation.
Make or buy decisions.

UNIT-IV: Warehousing: Importance and functions of storage. Location & layout of stores.
Management of receipts and issue of materials from stores. Warehousing costs. Stock verification.

UNIT-V: Cost reduction methods: Classification, codification, standardization, simplification &
variety reduction, Value Engineering. Disposal of waste and scrap. Materials handling. Materials
information system.

UNIT-VI: Inventory control: Objectives, EOQ & its derivation. Deterministic inventory models. Buffor
stock, safety stock, reserve stock and re-order point. P & Q inventory models. ABC analysis. VED
Analysis. XYZ Analysis, SDE Analysis. MUSIC – 3D.

UNIT-VII: Logistics And Supply Chain Management: Recent Developments With Reference To Rural
Economy.

References:

1. Materials Management: An Integrated Approach, M Sundaresan And P. Gopalakrishnan, PHI
2. Materials Management: Procedures, Text And Cases, A. K. Datta, PHI
3. Materials Management : Text and Cases, A. K. CHITALE and R. C. Gupta, PHI

MBAAM 9: Technology Management for Livestock Products
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UNIT I: Present status of livestock products industry in India – dairy, meat, poultry, skin, hides, wool,
etc; Dairy Products - manufacturing technologies of various dairy products and by-product
utilization.

UNIT II: Meat and Poultry Products - manufacturing technologies of meat and meat products, egg
and poultry products; production processing and utilization of wool and animal by-products.

UNIT III: Plant Management - production planning and control needs and techniques of production
control, packaging, preservation and storage system for livestock products; transportation system
for domestic markets and international markets.

UNIT IV: Quality control measures during storage and transit; extent of losses during storage and
transport, management measures to minimize the loss.

UNIT V: Marketing and distribution of animal products; quality standard for various products;
environmental and legal issues involved.

Suggested Readings:

1. Forrest JC. 1975. Principles of Meat Science. Freeman Publ.
2. Gracey 1999. Thorntons Meat Hygiene. WB Saunders.
3. Mountney GJ. Poultry Products Technology. 2nd Ed. AVI Publ.
4. Ockerman and Hansen. 2002. Animal Byproducts Processing and Utilization. CRC Publ.
5. Pearson AM and Gillett TA. 1996. Processed Meat. 3rd Ed. Chapman & Hall.
6. Sukumar De 1980. Outlines of Dairy Technology. Oxford Univ. Press.
7. Walstra et al. 2006. Dairy Science and Technology. 2nd Ed. Taylor & Francis.
8.Yadav 1993. Comprehensive Dairy Microbiology. Metropolitan Publ.
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M.Sc. in Microbiology (CBCS)

AEC: Ability Enhancement Course; SEC: Skill Enhancement Course; DSE: Discipline Specific Elective,
CECC: Co/ Extra Curricular Course; SEE: Skill Enhancement Elective; DSE: Discipline Specific Elective

PAPER
NO. Title of the Course TYPE OF THE COURSE Code Full

Marks
CREDIT

Semester-I

1 Introduction to Microbiology & Microbial Techniques Foundation Course MCBPG1101 100 4

2 Biophysical Methods & Biomolecular Structures Foundation Course MCBPG1102 100 4

3 Microbial Physiology & Metabolism Core Course MCBPG1203 100 4

4 Mycology, Phycology & Instrumentation Core Course MCBPG1204 100 4

5 General Microbiology Generic Elective- 1 MCBPG1305 100 4
6 Environmental Studies/Entrepreneurship Non Credit Course-1 (AEC) MCBPG1506 50 2

Semester-II

1 Virology & Immunolgy Core Course MCBPG2201 100 4
2 Cell & Molecular Biology Core Course MCBPG2202 100 4
3 Medical & Diagnostic Microbiology Core Course MCBPG2203 100 4
4 Food & Dairy Microbiology Core Course MCBPG2204 100 4
5 Advanced Microbiology Generic Elective- 2 MCBPG2305 100 4
6 Spoken/ Communicative English Non – Credit Course- 2 SEC MCBPG2606 50 2

Semester-III

1 Agricultural Microbiology & Bioprocess
Technology

Core Course MCBPG3201 100 4

2 Industrial Microbiology & Fermentation
Technology

Core Course MCBPG3202 100 4

3 Genetics &Genetic Engineering Core Course MCBPG3203 100 4
4 Biostatistics & Bioinformatics DSE 1 MCBPG3404 100 4
5 Ecology & Environmental Microbiology DSE 2 MCBPG3405 100 4
6 NSS etc. Non credit course -3

(CECC)
MCBPG3706 50 2

Semester-IV

1 Genomics & Proteomics Core Course MCBPG4201 100 4
2 Biethics,IPR & Nanotechnology DSE-3 MCBPG4402 100 4
3 Review & Seminar DSE-4 MCBPG4403 100 4
4 Group Discussion, Viva Voce SEE MCBPG4804 100 4
5 Project/Dissertation Research Component MCBPG4905 100 4
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M.Sc. MICROBIOLOGY (CBCS Syllabus)
SEMESTER – I

P-1 (Foundation Course): CREDITS: 4 (100 Marks)
INTRODUCTION TO MICROBIOLOGY & MICROBIAL TECHNIQUES

THEORY (HOURS: 60 )
Unit-1: Microbial Taxonomy and Diversity: Introduction, taxonomic ranks, exploring microbial taxonomy and

phylogeny, phylogenetic tree, evolutionary processes and the concept of Microbial species,
Bergey’s Mannual of Systematic Bacteriology.

Unit-2: General characteristics of various groups of prokaryotes: Bacteria-Mycoplasmas, Rickettsiae,
Chlamydiae, Spirochaetes, Cynobacteria and Actinomycetes.

Unit-3: Morphology and fine structure of Bacteria and Archea: Morphology and cell walls of archea, Gram
negative, Gram positive eubacteria; L forms – cell wall synthesis, antigenic properties, cell
membranes. Reserve materials, inorganic and organic inclusions.

Unit-4: Structure and function of cell appendages and inclusions: capsule types, composition and function;
flagella, fimbrae, pili, cilia, gas vesicles, chromosomes, carboxysomes, magnetosomes,
phycobillisomes, nucleoid, plasmids (types of plasmids and function); Bacterial spores: Regulation
of spore formation.

Unit-5: Extremophiles: Diversity, distribution, ecological niche, abundance and density. Psychrophiles,
acidophiles, alkaliphiles, thermophiles, barophiles etc., non-culturable bacteria (Metagenomics).
Methanogens, Methanotrophs and Methylotrophs

Unit-6: Protozoa: General characteristics, Structure, classification, life cycles, reproduction. Characteristics
of Flagellates, Amoeboids, Sporozoans and Cilliates

Unit-7: Microbial techniques: Culturing techniques, maintenance and storage of microbes, assessing
microbial diversity, Antimicrobial Chemotherapy, cultivation of anaerobic bacteria, accessing non-
culturable bacteria.

PRACTICAL (HOURS: 60 )

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. Morphological study of Endospore-forming bacteria, Phototrophic bacteria, Myxobacteria.
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. Methods of storage and maintenance of microbes. Culture of anaerobic microbes
6. Antibiotic susceptibility test.
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SEMESTER – I
P-2 (Foundation Course): CREDITS: 4 (100 Marks)

BIOPHYSICAL METHODS & BIOMOLECULAR STRUCTURES
THEORY (HOURS: 60 )

Unit-1:Laws of thermodynamics, Enthalpy, Entropy, Gibbs free energy, Free energy and equilibrium,
Thermodynamics and macromolecular structure-Basic principle, Molecular mechanics. Molecular
potentials, Bonding and non-bonding potentials. Stablizing interactions (Van der Waals, electrostatic,
hydrogen bonding, hydrophobic interaction, etc.).

Unit-2: Principles of biophysical chemistry (pH, buffer, reaction kinetics, colligative properties). Structure of
atoms, molecules and chemical bonds. Composition of living matter; Water properties; pH;
ionization and hydrophobicity. Bioenergetics, coupled reaction, group transfer, biological energy
transducers.

Unit-3: Radioactive decay, Liquid scintillation counter-y ray detection and its applications; Use of stable
isotopes in Biological sciences; Autoradiography. Spectroscopy: Theory and applications; UV-visible,
Fluorescence, IR, FTIR, NMR, Mass, Raman and atomic absorption spectroscopy; Fluorescence
polarization

Unit-4: Composition, structure and function of biomolecules (carbohydrates, lipids, proteins, nucleic acids
and vitamins). Conformation of proteins (Ramachandran plot, secondary structure, domains, motif
and folds). Conformation of nucleic acids (helix (A, B, Z), t-RNA, micro-RNA). Stability of proteins and
nucleic acids.

Unit-5: 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.

Unit-6: 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.

PRACTICAL (HOURS: 60 )

1. Standard buffer solution preparation and pH determination
2. Isolation of photosynthetic pigments and study of their absorption spectra
3. Estimation of carbohydrates and proteins
4. Isolation and partial purification of bacterial enzymes
5. Determination of specific activity and stability of partially purified enzymes
6. Effect of substrate concentration, pH, temperature, salt concentration, activator, and inhibitor on enzyme

activity.
7. Determination of Km and Vmax with and without competitive and non-competitive inhibitors for partially

purified enzyme
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SEMESTER – I
P-3 (Core Course): CREDITS: 4 (100 Marks)
MICROBIAL PHYSIOLOGY & METABOLISM

THEORY (HOURS: 60 )

Unit-1: Microbial growth and control: Growth curve; Measurement of growth; Continuous culture; Influence
of environmental factors on growth; Fts proteins and cell division, Microbial growth in natural
environments; Counting viable but non- culturable prokaryotes; Growth under starvation.

Unit-2: Growth control of Microorganisms: Condition influencing the effectiveness of antimicrobial agents
activity; Use of physical and chemical methods in control. Quorum Sensing.

Unit-3: Solute Transport: Introduction, primary and secondary transport, kinetics. Membrane transport
proteins: porins and aquaporins, mechanosensitive channels, ABC transporter, group translocation
PEP-PTS system. Catabolite repression, inducer exclusion and expulsion.

Unit-4: Nutritional types of Microorganisms, Culture media components, natural and synthetic media,
chemically defined media, complex media, selective, differential, indicator and enrichment media.

Unit-5: Pathway and regulation of major metabolism ‐ glycolysis (EMP pathway), TCA cycle, ETC,
glyoxalate cycle, Entner‐Daudoroff pathway, pentose phosphate cycle. Fructose bisphosphate‐
aldolase pathway; Phosphoketolase pathway. Utilization of sugar other than glucose and complex
polysaccharides. Photosynthesis and its mechanism. Glycogenesis, gluconeogenesis,

Unit-6: Inorganic nitrogen metabolism, Glutamine, lysine and histidine biosynthesis, Urea cycle, Ornithin
cycle. Biosynthesis of Peptidoglycan.

Unit-7: Metabolism of fatty acids, biosynthesis of phospholipids and triglycerides. Purine and pyrimidine
biosynthesis (de novo and salvage). Sulphur metabolism (dissimilatory and assimilatory).

PRACTICAL (HOURS: 60 )

1. Study of Microbial Growth kinetics; Determination of generation time, effect of inhibitors and
stimulators on growth

2. Estimation of growth- Plate count method (Viable colony count of microbes), Turbidometry,
Microscopic counts with Haemocytometer, Dry weight Estimation.

3. Di-auxic growth curve.
4. Effect of environmental factors (temperature, pH, carbon and nitrogen sources) on growth of

Microorganisms.
5. Study of starch degrading, cellulose degrading, casein degrading, phosphate solubilising microbes.
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SEMESTER – I
P-4 (Core Course): CREDITS: 4 (100 Marks)

MYCOLOGY, PHYCOLOY, & INSTRUMENTATION

THEORY (HOURS: 60)

Unit-1: Phycology – Distribution of algae, Classification of algae; thallus organization in algae; reproduction
in algae; Brief account of Chlorophyta, Bacillariophyta; Phaeophyta; Rhodophyta; Algal ecology
and algal biotechnology

Unit-2: General characteristics, Structure, classification, life cycles (imp forms), sexual and asexual
reproduction of Yeasts and Moulds

Unit-3: Fungi and Plant disease – Disease symptoms; the concept of virulence and resistance, mechanical
and chemical barriers of infection, Study the pathogenesis symptom and control of following
diseases: Early and late blight of potato; loose smut of wheat, false smut of paddy, Fusarial wilt,
red rot of sugarcane.

Unit-4: Fungi and animal disease – Dermatophytes and agents of superficial mycoses. Yeasts of medical
importance. Mycotoxins, antifungal agents. Dimorphic fungi causing systemic mycoses,
Dimatiaceous fungi. Opportunistic hyaline hypomycetes, agents of zygomycosis, Fungi causing
eumycotic mycetoma. Mode of actions of antifungal agents.

.
Unit-5: Theory and applications of microscope 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:

Unit-6: Chromatography: Basic principle; Agarose gel electrophoresis, Poly-acrylamide gel electrophoresis,
counter current electrophoresis, Immuno-electrophoresis, isoelectric focusing.

Unit-7: Centrifugation: Basic principle; RCF and Sedimentation Coefficient; Types of Centrifugation-High
speed and Ultracentrifugation, Differential and Density-gradient centrifugation; Analytical
centrifugation and applications

PRACTICAL (HOURS: 60)

1. Preparation of media and cultivation of algae and fungi
2. Study of Nostoc, Anabaena, Diatom, Volvox, Oedogonium, Spirulina, Oscillatoria
3. Study of Aspergillus, Penicillium, Fusarium, Alternaria, Microcystis.
4. Isolation of actinomycetes from soil by dilution plate method.
5. Agarose gel electrophoresis, Polyacrylamide gel electrophoresis, Thin Layer Chromatography
6. Microscopy: Bright filed, Dark field, Phase contrast and Fluorescence Microscope.
7. Density gradient centrifugation.
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SEMESTER – I
P-5(GE-1): CREDITS: 4 (100 Marks)

GENERAL MICROBIOLOGY

THEORY (HOURS: 60 )

Unit 1: Overview of prokaryotes: Archaea and Bacteria: Cell size, shape and arrangements, capsule,
flagella and pili, Composition and detailed structure of gram- positive and gram- negative cell wall
and archaeal cell wall, Structure, chemical composition and functions of bacterial and archaeal cell
membranes.

Unit 2: Microbial growth and growth control: Definitions of growth, measurement of microbial growth, Batch
culture, Continuous culture, Generation time and specific growth rate, synchronous growth, diauxic
growth curve.

Unit 3: Microbial growth in response to environment -Temperature (psychrophiles, mesophiles,
thermophiles, extremophiles, thermodurics, psychrotrophs), pH (acidophiles, alkaliphiles), solute
and water activity (halophiles, xerophiles, osmophilic), Oxygen (aerobic, anaerobic, microaerophilic,
facultative aerobe, facultative anaerobe), barophilic. Microbial growth in response to nutrition and
energy – Autotroph/Phototroph, heterotrophy, Chemolithoautotroph, Chemolithoheterotroph,
Chemoheterotroph, Chemolithotroph, photolithoautotroph, Photoorganoheterotroph. Physical and
chemical method of microbial control.

Unit 4: 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.

Unit 5: Food Microbiology: Factors effecting growth and survival of microorganisms in foods: intrinsic
(substrate limitations: nutrient content; buffering capacity; redox potential; antimicrobials; water
activity) and extrinsic (environmental limitations: relative humidity; temperature; gases atmosphere).
Microbiology of food (raw, cooked or canned)

Unit 6: Spoilage: vegetables; fruits; fish; meat. Microbiology of food preservation: heat processing
(Pasteurization; aseptic packaging); irradiation (microwave, UV and ionizing radiation); high-
pressure processing (Pascalization); low-temperature storage chilling and freezing). Production of
Alcohol and alcoholic beverage and Vinegar

Unit 7: 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;
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Triggering of immune response-both humoral and cell-mediated antibody formation; Atopy, Allergy
and Hypersesitivity reaction; Auto-immunity; Mechanism of development of autoimmune diseases;
Vaccines.

M.Sc. MICROBIOLOGY (CBCS Syllabus)
SEMESTER – II

P-1 (Core Course): CREDITS: 4 (100 Marks)
VIRLOGY & IMMUNOLOGY

THEORY (HOURS: 60 )

Unit-1: 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 diseases in man, animals, plants and
insects included in the following families- DNA (Herpes, Hepatitis B, Adenovirus, SV40, CAMV,
Baculo Virus) and RNA (Polio, Influenza, Retro, TMV) viruses. Subviral particles: viroids, virusoids,
prison, satellite viruses.

Unit-2: Mechanism of virus entry into plant cells; Methods of assay of plant viruses. Biochemical changes
induced by virus in plant cells; Biology and mode of transmission of plant viruses. Lysogenic
conversion, host response to viral infection. Genetic analysis of Bacteriophages: general outline
(lambda and T4).

Unit-3: 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.

Unit-4: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

Unit-5: 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

Unit-6: Immunopathology: Classification of immunopathological disorders; General account of immune
deficiency disorders- both primary and secondary types; Acquired immune deficiency syndrome
(AIDS); Atopy, Allergy and Hypersesitivity reaction; Auto-immunity; Mechanism of development of
autoimmune diseases; Vaccines
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Unit-7: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

PRACTICAL (HOURS: 60)

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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SEMESTER – II
P-2 (Core Course): CREDITS: 4 (100 Marks)

CELL & MOLECULAR BIOLOGY

THEORY (HOURS: 60)

Unit-1: Membrane structure and function: Structure of model membrane, lipid bilayer and membrane
protein diffusion, osmosis, ion channels, active transport, membrane pumps, mechanism of sorting
and regulation of intracellular transport, electrical properties of membranes.

Unit-2: Cell cycle & Cell signaling : Mitosis and meiosis, their regulation, steps in cell cycle, regulation and
control of cell cycle. Hormones and their receptors, cell surface receptor, signaling through G-
protein coupled receptors, signal transduction pathways, second messengers, regulation of
signaling pathways, bacterial and plant two-component systems, light signaling in plants.

Unit-3: Cellular communication: Regulation of hematopoiesis, general principles of cell communication, cell
adhesion and roles of different adhesion molecules, gap junctions, extracellular matrix, integrins,
neurotransmission and its regulation. Cancer, Basic concepts of developmental biology,
programmed cell death, aging and senescence.

Unit-4: Potency, commitment, specification, induction, competence, determination and differentiation;
morphogenetic gradients; cell fate and cell lineages; stem cells; genomic equivalence and the
cytoplasmic determinants; imprinting; mutants and transgenics in analysis of development.

Unit-5: DNA Replication: Various modes of replication; various replication Enzymes, Replication Fork and
priming, leading and lagging strand, elongation, termination, Different models of replication in
Prokaryotes and Eukaryotes, action of topoisomerases, Telomere maintenance, Relationship
between DNA replication and cell cycle, DNA copy number maintenance.

Unit-6: Transcription and Post-transcriptional processes: Transciption machinery of prokaryotes, various
transcription enzymes and cofactors, initiation, elongation and termination, different sigma factors-
related to stress, viral infections, Transcription machinery of eukaryotes, various forms of RNA
polymerase and cofactors, enhancers, silencers, activators. RNA processing, splicing, capping and
polyadenylation, rRNA and tRNA processing, RNA Editing; RNAi and miRNAs, Antisense RNA, role of
chromatin in gene expression and gene silencing.

Unit-7: Translations & Post-translational processes: Ribosome, formation of initiation complex, initiation
factors and their regulation, elongation and elongation factors, termination, genetic code,
aminoacylation of tRNA, tRNA-identity, aminoacyl tRNA synthetase, RNA instability and
translational proof-reading, translational inhibitors. Protein modification, folding, chaperones.

PRACTICAL (HOURS: 60)

1. Identification of Barr Body from Buccal smear
2. Mitosis and the Cell Cycle in Onion Root-Tip Cells
3. Cell Counting and viability study
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4. Study of osmosis in cell
5. Isolation of genomic and plasmid DNA – preparation of ‘cot’ curve
6. Absorption spectra of isolated DNA
7. Visualisation of DNA by gel electrophoresis

SEMESTER – II
P-3 (Core Course): CREDITS: 4 (100 Marks)
MEDICAL & DIAGNOSTIC MICROBIOLOGY

THEORY (HOURS: 60)

Unit-1: 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

Unit-2: 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

Unit-3: A general account of routinely employed diagnostic tests 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)

Unit-4: 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

Unit-5: Antimicrobial spectrum and mode of action of common antibacterial antibiotics- Penicillins,
Cephalosporins, Chloramphenicol, Streptomycin, Rifampicin, Tetracycline, Erythromycin,
Polmyxins, Vanocomycin, Nalidixic acid, Ethanbutol, Novobiocin

Unit-6: 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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PRACTICAL (HOURS: 60)

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

SEMESTER – II
P-4 (Core Course): CREDITS: 4 (100 Marks)

FOOD & DAIRY MICROBIOLOGY

THEORY (HOURS: 60)

Unit-1: 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.

Unit-2: 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 food.

Unit-3: Microbiology and foods preservation with chemicals, irradiation, low and high temperatures, high
pressure, modified atmosphere, low humidity and drying

Unit-4: 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)

Unit-5: Food-borne diseases and food poisoning by microbial agents: Clostridium perfringens; Helminthes
and Nematodes; Protozoa (Giardia, Entamoeba); Toxigenic fungi (Penicillium and Fusarium)

Unit-6: 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
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PRACTICAL (HOURS: 60)

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. Immobilization of microbial cells by entrapment methods
9. Ethanol production from whey, fruit wastes, malt etc.
10. Production and estimation of citric acid from pineapple waste in solid state fermentation using a

selected strain of Aspergillus

SEMESTER – II
P-5 (Generic Elective-2): CREDITS: 4 (100 Marks)

ADVANCED MICROBIOLOGY

THEORY (HOURS: 60)

Unit 1: Molecular Biology of Microorganisms: DNA replication: Prokaryotic DNA polymerases, uni-and bi-
directional replication, initiation of DNA replication in Bacteria, Events at the bacterial and
eukaryotic replication forks, Okazaki fragments, rolling circle mode of replication; Topological
problems, Termination of replication in E. Coli.

Unit 2: Transcription: Prokaryotic RNA polymerases, bacterial sites and assembly of transcription initiation
complex, transcription initiation; synthesis of bacterial mRNA- capping, elongation, termination,
poly adenylation; Strategies for controlling bacterial transcription initiation. Synthesis & processing
of proteins: Role of tRNA in protein synthesis, tRNA structure, aminoacylation, codon, anticodon
interactions; bacterial initiation of translation, elongation, termination

Unit 3: Industrial Microbiology: Industrial microorganisms and fermentation products: origin of industrial
strains; strain improvement; properties of a useful Industrial microorganism; primary metabolites
(biosurfactants and extracellular polysaccharides) and secondary metabolites (antibiotics).
Fermentation scale-up: construction of an aerobic ferrnentor; process control and monitoring; steps
towards commercial production of ascorbic acid, cyanocobalamine; glutamic acid, protease,
benzylpeniciline, alcohol and alcoholic beverages, yeasts and vinegar. Microbiology of traditional
food fermentations: Tempe; yogurt; dhokla; todi; kinema. Activities of lactic acid bacteria in foods:
antimicrobial activity; health promotion effects; type of foods.
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Unit 4: Agriculture and environmental microbiology: Soil microorganisms in Agro-ecosystems: Types of
microbial communities; soil microbial diversity; significance and conservation; Effect of agriculture
practices on soil organisms. Biofertilizer: Mass cultivation of microbial inoculants; Green manuring;
Algalization; Biopesticides. Microorganisms in nature: surfaces and biofilms; nutrient levels and
growth rates; microbial competition and cooperation. Sewage treatment and water purification:
chemical and microbiological characteristics of waste water; treatment process; determining
sanitary quality.

Unit 5: Microbial 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. 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.

Unit 6: Genetic Engineering and Recombinant DNA Technology: DNA sequencing, Polymerase chain
Reaction. Cloning Enzymes- Restriction enzymes, DNA ligase, Klenow enzyme, T4 DNA ligase,
Polynucleotide kinase, Alkaline phosphatase. Cloning vectors- Plasmid (pBR322, pUC). Cloning of
DNA. Transgenesis.

SEMESTER – III
P-1 (Core Course): CREDITS: 4 (100 Marks)

AGRICULTURAL MICROBIOLOGY & BIOPROCESS TECHNOLOGY

THEORY (HOURS: 60)

Unit-1: Plant-microbe interactions –Endophytic organisms, Common plant pathogenic bacteria, virus and
fungus. Beneficial association between plant and microorganisms. Different symbiosis including
rhizosphere and phyllosphere microorganisms and their effect.

Unit-2: 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

Unit-3. 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. Biopesticide,
Mycorrhizae; Lichens and PGPR.

Unit-4: Biofertilizer: Types, production and application (Rhizobium, Azotobacter, Azolla). Liquid biofertilizer.
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Green manuring; Algalization. Microbes in composting: Farmyard manure, Method of composting
(aerobic, anaerobic), enrichment of compost with microbial inoculants. Super digested compost,
biogas production.

Unit-5: Introduction to Phytopathogens: Symptoms, Pathogenesis, Molecular aspects of plant pathogens
interactions, Host defense mechanism; Mycotoxins and Aflatoxin; Disease forecasting and
assessment of losses; Prevention of epidemics and disease control.

Unit-6: Vermiculture: Vermiculture process, Vermicomposting materials, Advantages of vermicompost.
Concept of plant tissue culture, micropropagation and protoplast technology.

PRACTICAL (HOURS: 60)

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
13. Saccharification of agro-based industry waste materials by fungal cellulases and hemicellulases

SEMESTER – III
P-2 (Core Course): CREDITS: 4 (100 Marks)

INDUSTRIAL MICROBIOLOGY & FERMENTATION TECHNOLOGY

THEORY (HOURS: 60)

Unit-1: 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. Economic aspects of fermentation processes.

Unit-2: Production aspects (Microbial strains, 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.
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Unit-3: 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.

Unit-4: Design of fermentor; Instrumentation and control; Sterilization of bulk medium and fermentor. Types
of Fermentation; bioreactor configurations: stirred tank, bubble column, airlift reactor, stirred and air
driven reactors, packed bed, fluidized bed, trickle bed; monitoring and control of bioreactors; Ideal
reactor operation: batch, fed-batch, and continuous operation. Submerged and Solid-state
fermentation: process and application.

Unit-5: Fluid flow and mixing: classification of fluids, viscosity, non-Newtonian fluids, Rheological properties
of fermentation broth; heat transfer; mass transfer: molecular diffusion, oxygen uptake in cell culture,
oxygen transfer in fermentor (kLa), measurement of kLa.

Unit-6: Bioprocess engineering: Bioprocess development; stoichiometry of growth and product formation;
energy balances: basic energy concept, energy balance equation for cell culture. homogeneous and
heterogenous reactions. Factors depending on scale up process of fermentation.

Unit-7: Down stream processing: filtration, centrifugation, cell disruption, ideal stage concept, aqueous two-
phase liquid extraction, adsorption, chromatography.

PRACTICAL (HOURS: 60)

1. Production of alcohol by fermentation from molasses and fruit wastes.
2. Preparation of bakers yeast using molasses.
3. Microbial production of amylase (Solid & Submerged fermentation).
4. Production of curd with respect to microbial load and organic acid formation.
5. Immobilization of microbial cells by entrapment methods and its applications.
6. Production and estimation of citric acid from pineapple waste in solid state fermentation using a selected

strain of Aspergillus
7. Saccharification of agro-based industry waste materials by fungal cellulases and hemicellulases.
8. Visit to Industry/ Research Institute.

SEMESTER – III
P-3 (Core Course): CREDITS: 4 (100 Marks)

GENETICS & GENETIC ENGINEERING

THEORY (HOURS: 60)

Unit-1: 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 Transposon.
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Unit-2: Regulation of gene expression in prokaryotes and eukaryotes: Operon concept-lac, ara and trp
operons, nif regulon; Mutation and repair.

Unit-3: 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.

Unit-4: 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

Unit-5: 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

Unit-6: 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, Inverse
PCR: Cloning of PCR products, TA-cloning, PCR based mutagenesis, Application of PCR in
bacterial and viral detection

PRACTICAL (HOURS: 60)

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
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SEMESTER – III
P-4 (DSE 1): CREDITS: 4 (100 Marks)
BIOSTATISTICS & BIOINFORMATICS

THEORY (HOURS: 60)

Unit-1: 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.

Unit-2: 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.

Unit-3: 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

Unit-4 : Database -Primary databases, Secondary databases, annotated and curetted database; Sequence
format. Bioinformatics Resources: NCBI, EBI, ExPaSy

Unit-5: Sequence comparison- Pair-wise sequence alignment, gaps, gap-penalties, scoring matrices,
PAM250,BLOSUM62, local and global sequence alignment, multiple sequence alignment, useful
programs, ClustalW, BLAST

Unit-6: Gene Expression Analysis- Introduction, Basic steps for gene expression. Expresssed sequence
Tags (ESTs), Microarray:- Concept of microarrays; spotted arrays, oligonucleotide arrays, designing
the experiment, Two-color microarray experiments. Tools for microarray analysis;SAGE, Microarray
design, microarray experimentation, fabrication computational analysis of Microarray data,
Applications of microarray technology.

Unit-7: Phylogenetic analysis: Definition and description of phylogenetic trees, Computational gene
prediction methods, analysis of codon usage bias, computational prediction and analysis of
regulatory sites.

Unit-8: Homology modeling, Threading, Structure prediction, Structure-structure Comparison of
macromolecules, stimulated docking, Ligand data base
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PRACTICAL (HOURS: 60)

Unit-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

Unit-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

SEMESTER – III
P-5 (DSE 2): CREDITS: 4 (100 Marks)

ECOLOGY & ENVIRONMENTAL MICROBIOLOGY

THEORY (HOURS: 60)

Unit-1: Environmental complex, interaction of ecological factors: light, temperature, precipitation (rainfall),
humidity of air, atmospheric gases and wind; topographical factors; edaphic factors. Concept of
ecosystem and ecosystem management, trophic structure of the ecosystem; ecotones and edges;
ecosystem diversity; classification of ecosystems; stability of ecosystem; examples of ecosystem:
A pond; agroecosystem.

Unit-2: Energy flow through ecosystem, energy environment. Concept of productivity; energy partitioning in
food chain and food webs. Population properties, density dependent and density independent
mechanism of population regulation. Concept of habitat and niche, r and k selection. Types of
interactions between two species; co-evolution.

Unit-3: Biodiversity. Idea of different biomes. Principles of conservation, major approaches to management,
Indian case studies on conservation/management strategy.

Unit-4: Extremophile: anaerobes, halophiles, acidophile, alkalophile, tharmophile, barophile; Community
structure and organization. Effect of heavy metal and xenobiotic substances on microbes; biological
magnification of toxic substances. Microbial deterioration of paper, leather, wood, textile, stone and
monument.

Unit-5: Aeromicrobiology: Microbes of indoor and outdoor environment, pathways, enumeration, Extramural
and intramural, control, bioterrorism. Eutrophication,Biosafety.

Unit-6: Water microbiology: Significance of microbes in water quality. Test for portability of water. Microbial
treatment of sewage; application of wastewater in land; composting of biosolids and domestic solid
waste.Microbes related to fish growth. Common microbial diseases of fish. Marine microbes and
their applications.
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Unit-7: Microorganism and metal pollutants; biodegradation of TNT, PCB; Bioremediation: bioventing,
biofiltration, bioaugmentation, problems and advantages. Bioleaching : mineral extraction, oil
recovery.

PRACTICAL (HOURS: 60)

1. Testing of water sample to determine microbial load in the different places of urban/rural locality.
Enumeration of coliform bacteria (total and fecal) of water through multiple tube fermentation technique
(MPN).

2. Determination of Biochemical Oxygen Demand (BOD)
3. Identification of enteric bacilli by IMViC Test.
4. Determination of phosphatase activity of milk.

SEMESTER – IV
P-1 (Core Course): CREDITS: 4 (100 Marks)

GENOMICS & PROTEOMICS

THEORY (HOURS: 60)

Unit-1: Organization of genomes: Organization of Microbial Genomes, Organization of Eukaryotic
Genomes, Chromatin arrangement, nucleosome formation, General features, C-value paradox..

Unit-2: Mapping genomes: Genetic mapping – i) Cross breeding and pedigree analysis, ii) DNA markers -
RFLPs, VNTR, AFLP, EST, SNTR, SNPs. Physical mapping - Restriction mapping, Fluorescent in
situ hybridization, Radiation hybrid, mapping and Sequence tagged site mapping.

Unit-3: Genome projects: The Human genome project, HapMap Project, The 1000 genome project, and
The ENCODE Project, Human microbial project.

Unit-4: Structural genomics: Assembly of a contiguous DNA sequence- shotgun method, clone contig
method, and whole –genome shotgun sequencing

Unit-5: Pharmacogenomics: High throughput screening in genome for drug discovery- identification of gene
targets, Pharmacogenetics and drug development.

Unit-6: 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.

PRACTICAL (HOURS: 60)
1. DNA isolation from blood/liver and electrophoresis
2. Estimation of cellular DNA by standard method (Burton's)
3. Studies on Serum proteins by electrophoresis
4. Study of isozymes by PAGE
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SEMESTER – IV
P-2 (DSE-3): CREDITS: 4 (100 Marks)

BIOETHICS, IPR & NANOTECHNOLOGY
THEORY (HOURS: 60)

Unit-1: The importance of needs of bioethics; Laws and bioethics; Environmental protection; Bioethical
business practices; Creating awareness and safeguarding health of consumers; Fair trade practices;
Concept of property, rights/protection, duties, and their correlation; History and evaluation of
intellectual property rights (IPR); Distinction among various forms of IPR, Introduction of intellectual
properties and the Indian Legal System;

Unit-2: 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.

Unit-3: Plant/microbes varieties protection law; biodiversity law and traditional knowledge; legal implications
and public concern in genetic modification in foods. Indian Trademark fundamentals, management,
practice, and procedures; Contemporary and comparative perspective in different jurisdictions; Law
and practice; Trade secrets and confidential informations.

Unit-4: Copyright fundamentals, practice and perspective, Computer and Software IP, Semiconductor and
chip law, Combating plagiarism

Unit-5: Advances and applications of nanotechnology. DNA based nano-structure, organic and inorganic
(homo and hetero) nano-particles. Microbial synthesis of nanoparticles, uses of nanoparticles in
agriculture and Medicine.

Unit-6: Antibacterial and antifungal nanoparticles, toxicity of nanoparticles. Biosensor : general idea.

Unit-7: Production of biopolymer (dextran, alginate, pullunan, xanthan gum, PHB) and bioplastic.

PRACTICAL (HOURS: 60)

1. Preparation of nanoparticles.

2. Efficacy enhancement of natural antimicrobial molecules through nano-conjugate synthesis.

SEMESTER – IV
P-3 (DSE-4): CREDITS: 4 (100 Marks)

REVIEW & SEMINAR

Students have to review on an advanced scientific topic of microbiological research interest and also have
to deliver the seminar on that topic with submission of a report (hard copy).
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SEMESTER – IV
P-4 (SEE): CREDITS: 4 (100 Marks)
GROUP DISCUSSION, VIVA VOCE

SEMESTER – IV
P-5 (Research Component): CREDITS: 4 (100 Marks)

PROJECT/DISSERTATION

[Students have to complete their training cum dissertation work in different national institutes/ laboratories/
Universities / industries within tenure of 3 months]
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M.Sc. in Physics (80 Credit Course), Four Semester
1st Semester

PAPER CODE TYPE OF THE COURSE Full Marks

CREDI
T

CATEGOR
Y WISE
TOTAL
CREDIT

PHYPG1101 Physical Mathematics 75+25=100 4 8

PHYPG1102 Classical Mechanics &
Special Theory of
Relativity

75+25=100 4

PHYPG1203 Computational Method &
Programming

50+25+25*=
100

4 8

PHYPG1204 Electronics 50+25+25*=
100

4

PHYPG1305 Generic Elective- 1 50+25+25*
=100

4 4

PHYPG1506 Non – Credit Course- 1 50 0
Ability Enhancement
Course (AEC)
Environmental Studies/
Entrepreneurship

Total Marks: 500 Credit: 20

2nd Semester

PAPER CODE TYPE OF THE COURSE Full Marks
CREDIT CATEGORY

WISE
TOTAL
CREDIT

PHYPG2101 Quantum mechanics - I 75+25=100 4 8

PHYPG2102 Statistical Mechanics 75+25=100 4

PHYPG2203 Electrodynamics 75+25=100 4 8

PHYPG2204 GTR & Astrophysics 75+25=100 4

PHYPG2305 Generic Elective- 2 50+25+25*
= 100

4 4

PHYPG2606 Non – Credit Course- 2 50

Skill Enhancement
Course (SEC)
Spoken/
Communicative English
Total Marks:

500
Credit: 20
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3rd Semester

PAPER CODE TYPE OF THE COURSE Full Marks CREDIT
CATEGOR
Y WISE
TOTAL
CREDIT

PHYPG3101 Quantum mechanics - II 75+25=100 4 8
PHYPG3102 Condensed Matter

Physics
75+25=100 4

PHYPG3203 Nuclear & particle
Physics -I

75+25=100 4 8

PHYPG3204 Atomic & Molecular
Physics

75+25=100 4

PHYPG3205 Laboratory Course -I 100 4 4

PHYPG3706 Non – Credit Course- 3 50

Co/ Extra Curricular
Course (CECC)
NSS etc.
Total Marks:

500
Credit: 20

4th Semester

PAPER CODE TYPE OF THE COURSE Full Marks CREDIT
CATEGOR
Y WISE
TOTAL
CREDIT

PHYPG4401 Discipline Specific
Elective-1

75+25=100 4 8

PHYPG4402 Discipline Specific
Elective-2

75+25=100 4

PHYPG4403 Laboratory Course -II 75+25=100 4
8

PHYPG4804 Group Discussion &
Comprehensive viva

100 4

PHYPG4905 Project work/Book
review /Field study

100 4 4

Total Marks:
500

Credit: 20

*indicates the Laboratory marks
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1st Semester

PAPER CODE TYPE OF THE COURSE L T P

CREDIT

PHYPG1101 Physical Mathematics 4 0 0 4

PHYPG1102 Classical Mechanics &
Special Theory of Relativity

4 0 0 4

PHYPG1203 Computational Method &
Programming

3 0 2 4

PHYPG1204 Electronics 3 0 2 4

PHYPG1305 Generic Elective- 1 3 0 2 4

PHYPG1506 Non – Credit Course- 1 0 0 0
Ability Enhancement Course
(AEC)
Environmental Studies/
Entrepreneurship

Total 20

Name of the Paper: Physical Mathematics
Paper Code: PHYPG1101
Semester: 1st
Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours
1. 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.

2. Partial differential equations and integral transforms - Separation of variables for second order

partial differential equations. Integral transforms - Fourier and Laplace transforms.

3. 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.

4. 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.
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5. 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.

6. 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.

7. 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.

List of Books:

1. George Arfken: Mathematical Methods for Physicists

2. Binoy Bhattacharyya: Mathematical Physics

Name of the Paper: Classical Mechanics and Special relativity
Paper Code: PHYPG1102
Semester: 1st
Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

1. 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.

2. Two-body central force problem: Central force; definition and characteristics; effective potential

technique; graphical analysis.

3. 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.

3. 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.

4. 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.

5. Hamilton Jacobi theory: H-J equation, separation of variables; Hamilton's principal and

characteristic functions; action angle variables.
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6. 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.

7. Continuous systems: Transition from a discrete to a continuous system; Lagrangian formulation of

continuous systems and fields; Hamiltonian formulation; applications.

List of Books:

1. Herbert Goldstein: Classical Mechanics, Pearson; 3rd edition (June 25, 2001)
2. Introductory: The Feynman Lectures, vol 1. The New Millennium Edition
3. Keith Symon: Mechanics, 3rd ed., 1971, Addison-Wesley, 1960.
4. H. Corbin and P. Stehle: Classical Mechanics, 2nd ed., 1960, Dover Publications
5. V.I. Arnold: Mathematical methods of classical mechanics, translated by K. Vogtmann and

A. Weinstein, 2nd ed., 1989.
6. R. Resnick and D. Halliday: Physics, vol 1, Wiley India Pvt Ltd; Sixth edition.
7. Marion & Thornton: Classical Dynamics of Particles and Systems, Stephen T. Thornton,

Jerry B.Marion. Published: © 2004
8. A. Fetter and J. Walecka: Theoretical mechanics of particles and continua

graduate level text.
9. Kiran Gupta: Classical Mechanics of Particles and Rigid Bodies (1988). New Delhi : New

Age International (p) Ltd
10. Vidwan singh soni, mechanics and relativity 3rd Edition, Kindle Edition
11. Tom W B Kibble and Frank H Berkshire, Classical Mechanics 5th Edition, Kindle

Edition
12. Sriranjan Banerji and Asit Banerjee, The Special Theory to Relativity, PHI Learning
13. Harald J. Wb Muller-Kirsten, Classical Mechanics And Relativity, World

Scientific Publishing Co Pte Ltd.

Special relativity:

Postulates of relativity and Lorentz transformations; kinematical consequences; covariant four

dimensional formulation; Minkowski space and metric; relativistic momentum; mass energy

equivalance; 3-force and Minkowski force; Lagrangian formulation of relativistic mechanics;

covariant Lagrangian formulation.

List of Books:

1. Taylor and Wheeler: Spacetime Physics, W. H. Freeman; 2nd edition (March 15, 1992)

2. Relativity: Einstein's popular exposition, Methuen & Co Ltd

3. Wolfgang Rindler: Essential Relativity, Oxford University Press, USA; 2 edition

4. A.P. French: Special Relativity, CRC Press, 2017

Name of the Paper: Computational Methods and Programming
Paper Code: PHYPG1203
Semester: 1st
Credit Value: 4 [P=2, T=0, L=3]
Lecture Hours/contact hours: 52 Hours

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=VIDWAN+SINGH+SONI&text=VIDWAN+SINGH+SONI&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Tom+W+B+Kibble&text=Tom+W+B+Kibble&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=Frank+H+Berkshire&text=Frank+H+Berkshire&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/Harald-J-W-Muller-Kirsten/e/B00CU8KAJG/ref=dp_byline_cont_book_1
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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

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.

Laboratory Course (Programing)

(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 deflation and synthetic division

f. Finding complex roots through Baristows Method

2. Programming on solutions of system of linear equations through
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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

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

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.

List of Books:

1. C. Xavier : FORTRAN 77 and Numerical Methods
2. J. E. Scarborough: Numerical Mathematical Analysis
3. V. Rajaraman: Computer Oriented Numerical Methods
4. E. Balagurusamy : Numerical Methods:
5. Nicholas J. Giordano, Hisao Nakanishi : Computational Physics:
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6. W. H. Press, S. A. Teukolski, W. T. Vetterling and B P Flannery : Numerical Recipies in
Fortran:

Name of the Paper: Electronics I
Paper Code: PHYPG1204
Semester: 1st
Credit Value: 4 [P=2, T=0, L=3]
Lecture Hours/contact hours: 52 Hours

1. 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.

2. Basic small signal amplifiers: Classification of amplifiers, BJT FET amplifier circuits, model and

generalized amplifier circuits, Bootstrapped and Darlington amplifier circuit. Cascade amplifiers,

Diffference amplifiers, Multistage R-C coupled amplifiers. Noise in electronic circuits.

3. Feedback in amplifiers: General properties of feedback amplifiers, types of feedback and their

effect on impedance levels. Practical feedback amplifiers using BJT, FET and OP-AMP.

4. Audio power amplifiers. Audio power amplifier requirements, Class A, Class B and Class C power

amplifiers, Push pull and tuned power amplifiers.

5. Oscillators: Feedback sinusoidal oscillator and condition of oscillation, Phase-shift oscillator, Wien

bridge oscillator and Multivibrator using BJTIFET; Negative resistance oscillator.

6. Power supplies and Electronic regulators: Electronic voltage regulators, variable voltage supplies

using SCR, IC etc.

7. 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. 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. Practical OP AMP: Input offset voltage and current, input bias current, total output offset

voltage, CMRR and frequency response.

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.
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Special circuits using OP AMP: Comparators, square wave and triangle wave generators, voltage

regulators, fixed and adjustable voltage regulators, switching regulators, active filters.

8. Digital Electronics: Number system and codes, logic gates, Boolean algebra and Karnaugh maps.

Arithmetic logic units: Adder, subtractor, signed binary numbers, 2's complement adder, subtractor.

9. Flip flops: RS latches, level clocking, edge-triggered D flip flops, edge-triggered JK flip flops, JK

master-slave flip flops.

10. Combinational logic design: Standard representation for logical functions, Karnaugh map

representation of logical functions, 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.

11. 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.

List of Books:

1. Millman &Halkias: Integrated Electronics, ”(3rd Edition) Tata McGraw-Hill Publishing Co.Ltd.

2. Boylestead and Nashelsky : Electronic Devices and Circuits Theory, 9/e, PHI, 2006.

3. Malvino: Electronic Principle, Tata McGraw-Hill Publishing Co. Ltd.

4. Chattopadhyaya, Rakhist, Saha and Porkait : Foundation of Electronics (3rd Edition), New Age

International Publisher (2014)

5. S M Sze and Kwok K. Ng : Physics of Semiconductor Devices, (3rdEdition), Wiley- Interscience.

6. Donald A. Neaman : Semiconductor Physics & Devices: Basic Principle, (3rd Edition), Tata

McGraw Hill, New Delhi.

7. Horowitz & Hill : The Art of Electronics, (3rd Edition), Cambridge University Press.

8. R L Smith : Electronics: Circuits & Devices, (3rd Edition), John Wiley & Sons Ltd

9. Streetmann and Banerjee : Solid State Electronic devices, (7th Edition),Prentice Hall, 2014.

10. D. Roy Chowdhury and S. B. Jain : Linear Integrated Circuits, (2nd Edition), New Age

International Publishers, 2004.

11. J Crowe & B. Hayes-Gill : Introduction to Digital Electronics, Newnes.

12. T. L. Floyd : Digital Fundamentals : (9th Edition), Prentice Hall.

13. Taylor L. Both : Introduction to Computer Engineering, 3rd Ed., John Wiley & Sons

14. R. P. Jain : Modern Digital Electronics, Tata McGraw Hill.

15. R L Morris & J R Miller : Designing with TTL integrated circuits, McGraw Hill

16. C. H. Roth (Jr.) : Fundamentals of Logic design, Cengage Engineering.
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17. M. Morris Mano : Digital Logic Design (3rd Edition), Prentice Hall.

18. Malvino & Leach : Digital Principles and Applications, Tata McGraw Hill.

19. Anand Kumar : Fundamentals of Digital Circuits, Prentice Hall.

Laboratory Course I (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. 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  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.

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.
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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.

Name of the Paper:Generic Elective - 1
Paper Code: PHYPG1305
Semester: 1st
Credit Value: 4 [P=2, T=0, L=3]
Lecture Hours/contact hours: 52 Hours

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.

Laboratory Course
Development of FORTRAN, Basic elements of FORTRAN: Character Set, Constants and their types,

Variables and their types, Keywords, Variable Declaration and concept of instruction and program.

List of Books:

1. C. Xavier : FORTRAN 77 and Numerical Methods

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.
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2nd Semester

PAPER CODE TYPE OF THE COURSE L T P
CREDIT

PHYPG2101 Quantum mechanics - I 4 0 0 4

PHYPG2102 Statistical Mechanics 4 0 0 4

PHYPG2203 Electrodynamics 4 0 0 4

PHYPG2204 GTR & Astrophysics 4 0 0 4

PHYPG2305 Generic Elective- 2 3 0 2 4

PHYPG2606 Non – Credit Course- 2 0 0 0

Skill Enhancement Course
(SEC)
Spoken/ Communicative
English

Total 20

Name of the Paper:QuantumMechanics I
Paper Code: PHYPG2101
Semester: 2nd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

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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List of Books:
1. J. J. Sakurai, Jim. J. Napolitand: Modern Quantum Mechanics-I

2. Bransden & Joachain: Quantum Mechanics

3. David J. Griffiths: Introduction to Quantum Mechanics

Name of the Paper: Statistical Mechanics
Paper Code: PHYPG2102
Semester: 2nd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

1. 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.

6. Cluster and cluster integrals; The second viral coefficient; van der Wall's equation; cluster

expansion of the equation of state of real classical gas.

7. Irreversible processes: Onsager's relations; applications.

8. Elements of lattice statistics: Ising model.

List of Books:
1. Statistical Mechanics – R. K. Pathria
2. Fundamentals of statistical and thermal physics – F. Reif
3. Statistical Mechanics – K. Huang
4. Statistical Mechanics - an elementary outline – A. Lahiri
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Name of the Paper: Electrodynamics
Paper Code: PHYPG2203
Semester: 2nd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours
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.

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

Name of the Paper:General Relativity and Astrophysics
Paper Code: PHYPG2204
Semester: 2nd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours
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
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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.

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.

List of Books:
1. S.Weinberg : Gravitation & Cosmology
2. J. V. Narlikar : Introduction to Cosmology

Name of the Paper:Generic elective - 2
Paper Code: PHYPG2305
Semester: 2nd

Credit Value: 4 [P=2, T=0, L=3]
Lecture Hours/contact hours: 52 Hours

Computational Methods and Programming –II
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.

Laboratory Course
Applications of Numerical methods in FORTRAN

List of Books:
1. E. Balagurusamy : Numerical Methods
2. V. Rajaraman: Computer Oriented Numerical Methods

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
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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.

Laboratory Course
1. To design a circuit diagram and study the voltage gain, input impedance, and power gain of an

emitter follower.

2. To construct using OPAMP, (i) Differentiator (ii) Integrator (iii) adder-subtractor circuits. To

study their performance for different time varying inputs.

3. To determine CMRR, input offset voltage, output offset voltage, input bias current and slew

rate of an OP- AMP.

4. 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.

5. To design and construct a Wein-Bridge oscillator using OPAMP and to study its output

waveform and frequency for various RC values.

6. To study OP-AMP as a function generator, i.e. as (a). square wave generator

(b). triangular wave generator.

List of Books:
1. Millman &Halkias: Integrated Electronics, ”(3rd Edition) Tata McGraw-Hill Publishing Co.Ltd.

2. Boylestead and Nashelsky : Electronic Devices and Circuits Theory, 9/e, PHI, 2006.

3. Malvino: Electronic Principle, Tata McGraw-Hill Publishing Co. Ltd.

4. Chattopadhyaya, Rakhist, Saha and Porkait : Foundation of Electronics (3rd Edition), New Age

International Publisher (2014)

5. S M Sze and Kwok K. Ng : Physics of Semiconductor Devices, (3rdEdition), Wiley- Interscience.
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3rd Semester

PAPER CODE TYPE OF THE COURSE L T P CREDIT

PHYPG3101 Quantum Mechanics - II 4 0 0 4
PHYPG3102 Condensed Matter Physics 4 0 0 4

PHYPG3203 Nuclear & particle Physics -I 4 0 0 4

PHYPG3204 Atomic & Molecular Physics 4 0 0 4

PHYPG3205 Laboratory Course -I 0 0 8 4

PHYPG3706 Non – Credit Course- 3 0 0 0

Co/ Extra Curricular Course
(CECC)
NSS etc.

Total 20

Name of the Paper:QuantumMechanics II
Paper Code: PHYPG3101
Semester: 3rd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

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
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interpretations, covariance of Dirac equation, construction of covariant quantities, large and small

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.

List of Books:

1. D. H. Griffiths : Introduction to Quantum Mechanics
2. B. H. Bransden & C. J. Joachain : Quantum Mechanics
3. C. Cohen-Tannoudji, B. Diu & F. Laloe : Quantum Mechanics, Vol. I & II
4. J. J. Sakurai : Modern Quantum Mechanics
5. A. K. Ghatak & S. Lokanathan : Quantum Mechanics
6. J. J. Sakurai : Advanced Quantum Mechanics

Name of the Paper: Condensed Matter Physics I
Paper Code: PHYPG3102
Semester: 3rd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

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.
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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.

List of Books:

1. Charles Kittel : Introduction to Solid State Physics, 8th Ed., 2004, Wiley India

Pvt. Ltd.

2. A. J. Dekker : Solid State Physics,

3. J.P. Srivastava : Elements of Solid State Physics, , 2nd Ed., 2006, Prentice-Hall

of India

4. Leonid V. Azaroff : Introduction to Solids, , 2004, Tata Mc-Graw Hill

5. N.W. Ashcroft and N.D. Mermin : Solid State Physics, 1976, Cengage Learning

6. Rita John : Solid State Physics, , 2014, McGraw Hill

7. H. Ibach and H. Luth : Solid-state Physics, 2009, Springer

8. M. Ali Omar : Elementary Solid State Physics, 1/e, 1999, Pearson India

9. M.A. Wahab : Solid State Physics, , 2011, Narosa Publications

Name of the Paper:Nuclear and Particle Physics I
Paper Code: PHYPG3203
Semester: 3rd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours
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 -
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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.

List of books:

1. Preston and Bhaduri: Structure of the Nucleus, Addison-Wesley Publ.

2. Blatt and Weisskopf: Theoretical Nuclear Physics, John Wiley & Sons Inc.

3. DeShalit and Feshbach: Theoretical Nuclear Physics, Wiley-VCH; F First Edition edition

(February 1990)

4. Satchler: Direct Nuclear Reactions, Macmillan, 1990

5. Walecka: Theoretical Nuclear and Subnuclear Physics, Oxford University Press , (1995)

6. Krane: Introductory nuclear physics, Wiley (30 August 2008)

7. S.N Ghosal, Nuclear Physics, S. Chand Publishing

8. Bernard L Cohen, Concepts of Nuclear Physics, McGraw Hill Education
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Name of the Paper: Atomic and Molecular Physics
Paper Code: PHYPG3204
Semester: 3rd

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

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.
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List of Books:

1. Max Born: Atomic Physics A classic, Blackie & Son; 8th Revised edition edition

(1 October 1969)

2. Gerhard Herzberg: Atomic spectra and atomic structure, New York, Dover publications,

1944

3. E. U. Condon and G. H. Shortley: The theory of atomic spectra, CUP 1951

4. G. K. Woodgate: Elementary atomic structure, 2d ed. Oxford: New York: Clarendon

Press, Oxford University Press, 1983, c 1980 Introductory level.

5. Alan Corney: Atomic and laser spectroscopy, Oxford, New York: Clarendon Press, 1977

6. Siegman: Lasers, University Science Books; 1990.

Name of the Paper: Laboratory course I
Paper Code: PHYPG3205
Semester: 3rd

Credit Value: 4 [P=8, T=0, L=0]
Lecture Hours/contact hours: 52 Hours

(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.

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.

4th Semester
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PAPER CODE TYPE OF THE COURSE L T P CREDIT

PHYPG4401 Discipline Specific
Elective-1

4 0 0 4

PHYPG4402 Discipline Specific
Elective-2

4 0 0 4

PHYPG4403 Laboratory Course -II 0 0 8 4

PHYPG4804 Group Discussion &
Comprehensive viva

0 0 8 4

PHYPG4905 Project work/Book
review /Field study

0 0 8 4

Total 20

Name of the Paper:DSE-1
Paper Code: PHYPG4401
Semester: 4th

Credit Value: 4 [P=0, T=0, L=4]
Lecture Hours/contact hours: 52 Hours

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.
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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.

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
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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.

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
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of ionospheric layers; measurement of ionospheric height and electron concentration;

Solar activity and its effect on radio wave propagation.

Name of the Paper:DSE-2
Paper Code: PHYPG4402
Semester: 4th

Credit Value: 4 [P=2, T=0, L=3]
Lecture Hours/contact hours: 52 Hours

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 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.

List of Books:
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1. Charles Kittel : Introduction to Solid State Physics, 8th Ed., 2004, Wiley India Pvt. Ltd.

2. A. J. Dekker : Solid State Physics,

3. J.P. Srivastava : Elements of Solid State Physics, , 2nd Ed., 2006, Prentice-Hall of India

4. Leonid V. Azaroff : Introduction to Solids, , 2004, Tata Mc-Graw Hill

5. N.W. Ashcroft and N.D. Mermin : Solid State Physics, 1976, Cengage Learning

6. Rita John : Solid State Physics, , 2014, McGraw Hill

7. H. Ibach and H. Luth : Solid-state Physics, 2009, Springer

8. M. Ali Omar : Elementary Solid State Physics, 1/e, 1999, Pearson India

9. M.A. Wahab : Solid State Physics, , 2011, Narosa Publications

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

averaging; Feynman rules and graphs for QED. Lepton-lepton scattering; Moller scattering, Bhabha

scattering, Compton scattering; electron – nucleus scattering.

List of books:

1. Preston and Bhaduri: Structure of the Nucleus, Addison-Wesley Publ.

2. Blatt and Weisskopf: Theoretical Nuclear Physics, John Wiley & Sons Inc.

3. DeShalit and Feshbach: Theoretical Nuclear Physics, Wiley-VCH; F First Edition edition

(February 1990)

4. Satchler: Direct Nuclear Reactions, Macmillan, 1990

5. Walecka: Theoretical Nuclear and Subnuclear Physics, Oxford University Press , (1995)

6. Krane: Introductory nuclear physics, Wiley (30 August 2008)

7. S.N Ghosal, Nuclear Physics, S. Chand Publishing

8. Bernard L Cohen, Concepts of Nuclear Physics, McGraw Hill Education

9. D. J. Grifith : Particale physics

10. Halgen & Martin : Quarks and lepton
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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.

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.
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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.

List of books:

1. H Taub and D. L. Schilling : Principles of Communication System , (2nd Edition), McGraw Hill,

New Delhi.

2. Carlson : Communication System, (4th Edition) Tata McGrawHill, New Delhi,

3. B P Lathi and Zhi Ding : Modern Digital and Analog Communication Systems, Oxford

University Press, India

4. L. W. Couch Li : Digital and Analog Communication System, (6th Edition), Pearson

Education,Pvt. Ltd

5. J A Betts : Signal Processing, Modulation and Noise, (Unibooks), Hodder & Stoughton Ltd

(January 1, 1974)

6. Siman Haykin : Communication Systems, (4th Edition), John Wiley and Sons Inc.

7. Kennedy and Davis : Electronic Communication Systems, (4th Edition), Tata McGraw Hill.

8. John G. Proakis and M Salehi : Fundamental of Communication Systems, Pearson Education

9. Alan V. Oppenheim, Alan S. Willsky and Ian T. Young : Signals and Systems, Prentice Hall,

1983.

10. B P Lathi : Signal Processing and Linear System, Cambridge Press, Berkely 1998.

11. John R. Pierce and Edward C. Posner : Introduction to Communication Science and Systems,

Plenum Publishing Corporation.

12. J A Betts : Signal Processing, Modulation and Noise, American Elsevier Publishing Company,

1971.

13. R. L. Boylested and Nashelsky : Electronics Devices & Circuit Theory, (9th Edition) Prentice

Hall of India, New Delhi.

14. S M Sze : Physics of Semiconductor Devices, Wiley Interscience

15. H Ahmed and P J Spreadbury : Electronics for Engineers: An Introduction, University Press.

16. Millman, Taub and Mothiki : Pulse, digital & switching waveforms, (3rd Edition) Tata McGraw

hill, New Delhi.

17. Millman and Grabel : Microelectronics, (2nd Edition), Tata McGraw-Hill, New Delhi.

18. J Watson : Semiconductor Circuit Design, Adam Hilger Ltd, Bristol (1970).

19. Donald L. Schilling and C. Belove : Electronic Circuit : Discrete & Integrated, (3rd Edition)

Tata McGrawhill, New Delhi.

20. Hayes & Horowitz : Student Manual for the Analog Electronics, Cambridge University Press.
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21. Millman & Halkias : Integrated Electronics, (3rd Edition), Tata McGraw Hill, New Delhi.

22. Ben G. Streetman, Sanjay Banerjee : Solid State Electronic Devices, (6th Edition)Pearson

Prentice Hall, 2006.

23. David Neaman : Microelectronics Circuit Analysis And Design, (3rd Edition)McGraw-Hill

Science Engineering, 2007.

24. K C Gupta : Microwave Engineering, New Age Int. Publication, New Delhi.

25. M I Skolnik : Introduction to Radar Systems, Tata McGraw Hill

26. S. K. Ray : Microwave Semiconductor Devices, Prentice Hall of India, New Delhi

27. Ghatak : An introduction to Fiber Optics, Cambridge University Press 2. J M Senior, “Optical

Fiber Communication, 3rd Edition, Pearson

28. G Keiser : Optical Fiber Communication, 5th Edition, McGraw Hill

29. D K Myabaev& L LScheiner : Fiber Optic Communication Technology, 1stPearson Ltd

30. Dietrich Marcuse : Principles of Optical Fiber Measurements, Academic Press Inc NY

31. Giovanni Cancellieri& Umberto Ravaioli : Measurements of Optical Fibers & Devices – Theory

& Experiments, Artech House Inc. Dedham, USA

32. Bishnu Pal : Fundamentals of Fiber Optics in Telecommunication & Sensor Systems, Wiley

Eastern Limited

33. Giovanni Cancellieri (1stEditor) : Single-Mode Optical Fiber Measurements, Characterization

&Sensing, Artech House Inc. Boston

Name of the Paper: Laboratory Course- II
Paper Code: PHYPG4403
Semester: 4th

Credit Value: 4 [P=8, T=0, L=0]
Lecture Hours/contact hours: 52 Hours

(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.
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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.

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 4th 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.

(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.
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(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

(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).
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(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.

Name of the Paper:Group Discussion & Comprehensive Viva-voce
Paper Code: PHYPG4804
Semester: 4th

Credit Value: 4 [P=8, T=0, L=0]
Lecture Hours/contact hours: 52 Hours

Name of the Paper: Project Work/ Book review/ Field study
Paper Code: PHYPG4905
Semester: 4th

Credit Value: 4 [P=8, T=0, L=0]
Lecture Hours/contact hours: 52 Hours
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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. 

Finally, the skill enhancement courses have been crafted in such a fashion which can promote 

rural serientrepreneurs in the country. 
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SYLLABUS FOR M.Sc. SERICULTURE 

M.Sc. Sericulture: 1st Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

SERPG1101 
Introduction to 

Sericulture 
Foundation 3:0:1 4 25 50 25 100 

SERPG1102 Applied Entomology Foundation 3:0:1 4 25 50 25 100 

SERPG1203 

Mulberry Biology, 

Physiology & 

Breeding 

Core 3:0:1 4 25 50 25 100 

SERPG1204 

Silkworm Biology, 

Physiology & 

Breeding 

Core 3:0:1 4 25 50 25 100 

SERPG1305 IDC-1 GE 4:0:0 4 25 75 - 100 

SERPG1506 ENVS/EDP Non-Credit 2:0:0 2 - 50 - 50 

Total  in Semester - I   20 125 275 100 500 

N.B. IDC1: Introduction to Sericulture 

M.Sc. Sericulture: 2nd Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

SERPG2101 

Computer 

Application & 

Biostatistics 

Foundation 3:0:1 4 25 50 25 100 

SERPG2102 
Insect Ecology & 

Seri-Conservation 
Foundation 3:0:1 4 25 50 25 100 

SERPG2203 
Silkworm Rearing 

Technology 
Core 3:0:1 4 25 50 25 100 

SERPG2204 
Principles of Plant 

and Insect Pathology 
Core 3:0:1 4 25 50 25 100 

SERPG2305 IDC-2 GE 4:0:0 4 25 75 - 100 

SERPG2606 Comm. Eng. Non-Credit 2:0:0 2 - 50 - 50 

Total  in Semester - II   20 125 275 100 500 

N.B. IDC2: Silkworm Rearing Technology 
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M.Sc. Sericulture: 3rd Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

SERPG3101 

Advances in 

Seribiotechnology & 

Value Addition 

Foundation 3:0:1 4 25 50 25 100 

SERPG3102 

Sericulture Extension 

and Economics of 

Sericulture 

Foundation 3:0:1 4 25 50 25 100 

SERPG3203 Silk Technology Core 4:0:0 4 25 75 - 100 

SERPG34A1* 
Mulberry Physiology 

& Biotechnology 
Dis. Spec. 3:0:1 4 25 50 25 100 

SERPG34B1** 
Silkworm Physiology 

& Biotechnology 

SERPG34A2* 
Mulberry Cultivation 

& Soil Science 

Dis. Spec. 3:0:1 4 25 50 25 100 

SERPG34B2** 

Silkworm  Seed 

Production & 

Rearing 

CECC Swach Bharat/NCC Non-Credit 2:0:0 2 - 50 - 50 

Total  in Semester - III   20 125 275 100 500 

Specialization: * Mulberry Production Technology / **Cocoon Production Technology 

M.Sc. Sericulture: 4th Semester 

Course Code Course Title Course 

Type 

L:T:P Credit Marks distribution 

Theory Practical Total 

IA ESE ESE 

SERPG4201 
Non-mulberry 

Sericulture 
Core 3:0:1 4 25 50 25 100 

SERPG44A1* 
Mulberry Genetics & 

Breeding 
Dis. Spec. 3:0:1 4 25 50 25 100 

SERPG44B1** 
Silkworm Genetics 

& Breeding 

SERPG44A2* 
Mulberry Disease & 

Pest Management 
Dis. Spec. 3:0:1 4 25 50 25 100 

SERPG44B2** 
Silkworm Disease & 

Pest Management 

SERPG4802 
GD/Seminar/Field 

Study 
Core 0:0:4 4 - - 100 100 

SERPG4903 Dissertation Project  0:0:4 4 - - 100 100 

Total  in Semester - IV   20 125 275 100 500 

Specialization: * Mulberry Production Technology / **Cocoon Production Technology 



M.Sc., Sericulture                             CBCS, w.e.f., 2019-20                                  Raiganj University  
 

 

COURSES IN M.Sc. SERICULTUREAT A GLANCE 

Core Courses (C) 

C-1 Mulberry Biology, Physiology & Breeding 

C-2 Silkworm Biology, Physiology & Breeding 

C-3 Silkworm Rearing Technology 

C-4 Principles of Plant and Insect Pathology 

C-5 Silk Technology 

C-6 Non-Mulberry Sericulture 

C-7 Group Discussion/ Field Study/ Seminar 

C-8 Dissertation  

FC-1 Introduction to Sericulture 

FC-2 Applied Entomology 

FC-3 Computer Applications and Biostatistics 

FC-4 Insect Ecology and Seri-conservation 

FC-5 Advances in Seribiotechnology & Value Addition 

FC-6 Sericulture Extension and Economics of Sericulture 

 

 

 

 

Inter-Disciplinary Course  (IDC) 

IDC-1 Introduction to Sericulture  

IDC-2 Silkworm Rearing Technology 

 
These courses will be opted by the students from other Departments. 

 

 

Ability Enhancement Course (AEC) 

AEC 

(any one) 

Environmental Sciences  

Entrepreneurship Development Programme 

 

 

 

Skill Enhancement Course (SEC)  

SEC Communicative English 

 

Co/Extra Curricular  Course (CECC) 

CECC 

(any one) 

Swach Bharat  

NCC 
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SEMESTER-I 

FOUNDATION COURSE 1 

TITLE: INTRODUCTION TO SERICULTURE 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand:  

1. Sericulture, its history, development, scope and prospects. 

2. Scientific concepts associated with sericulture in its entire production chain.  

 

THEORY: INTRODUCTION TO SERICULTURE 

COURSE CODE: SERPG1101 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Sericulture: An Overview 

1 History, development and status of mulberry and non-mulberry sericulture 

in India, Silk production in India and other countries; export and import. 
2 

2 Characteristic features and advantages of sericulture; scope of sericulture in 

India vis-à-vis other agricultural crops- employment potential and income 

generation; role of women in sericulture. 

4 

3 Sericulture organization in India. Sericulture extension: Extension systems- 

Central Silk Board, state sericulture departments, universities and voluntary 

organizations. 

2 

Unit-II: Moriculture: An overview 

4 Host plants of mulberry and non-mulberry silkworms. Mulberry cultivars – 

tropical and temperate regions, irrigated and rainfed conditions. 

2 

5 Propagation of mulberry – sexual and asexual (cuttings, grafting and 

layering). 

4 

6 Establishment of mulberry garden: Selection of land / soil, preparation and 

planting. 
4 

7 A general overview on mulberry diseases and pests. 2 

Unit-III: Silkworm cocoon production: An overview 

8 General account of silkworm egg production and demand, Silkworm seed 

organization and its significance. 
2 

9 Procurement and preservation of seed cocoons, sex separation, eclosion, 

pairing and depairing, oviposition – sheet and loose egg preparation, 

mother moth examination, acid treatment, surface sterilization, washing, 

packing and sale of eggs. 

4 

10 Grainage building and equipments, disinfection and hygiene. 2 
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11 Life cycle of Bombyx mori. Classification – geographical distribution, 

voltinism and moultinism. Salient features of non-mulberry silkworms and 

their distribution. 

4 

12 Rearing houses and equipments; disinfection and hygiene. 2 

13 Rearing operations- incubation and black boxing of silkworm eggs 

brushing, young and late-age silkworm rearing, moulting, mounting, 

spinning, cocoon harvesting and marketing. 

4 

14 A general overview on silkworm diseases and pests. 2 

Unit-IV: Silk reeling and weaving: An overview 

15 Physical and commercial characteristics of cocoons. Cocoon sorting, 

cocoon stifling – objectives and methods, cocoon preservation and cocoon 

cooking – objectives and methods. 

4 

16 Silk reeling: A general overview on various silk reeling operations- 

Reeling, re-reeling, weaving, dyeing etc., charaka, cottage basin and multi-

end, properties of mulberry silk. 

4 

 

Suggested Readings 

 

1. Aziz A C, Hanumappa (1985). Silk Industry problem & prospects, Ashis Publishing House, New York  

2. Charsley, S.R. (1982). Culture and Sericulture. Academic Press Inc., New York, U.S.A 

3. Chetty, J. S. (1997). An introduction to sericulture. Oxford and IBH Publishing. 

4. Dokuhon, Z.S. (1998). Illustrated Textbook on Sericulture. Oxford & IBH publishing Co., Pvt. Ltd. 

Calcutta. 

5. FAO Manual. (1987). Manuals on Sericulture. CSB. Bangalore. India. 

6. Hasao Aruga (1994). Principles of Sericulture (Translated from Japanese ) Oxford & IBH publishing 

Co., Pvt. Ltd. New Delhi. 

7. Hiroo, Sibuya-ku, (1975) Text Book of tropical sericulture, Japan Overseas Corporation. 

8. Jolly M.S., Sen S.K., Maqbool Ahsan M (1974). Tasar Culture, Published by Ambika Publishers. 

9. Sanjay Sinha (1984) Development of silk in India, Oxford & IBH, Publishing Co. Pvt. Ltd., New Delhi 

10. Sarkar D.C. (1980) Ericulture in India, Central Silk Board, Govt. of India 
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PRACTICAL: INTRODUCTION TO SERICULTURE 

COURSE CODE: SERPG1101 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Morphology and taxonomy features of mulberry and their identification 4 

2 Preparation of mulberry cuttings, grafting and nursery raising 4 

3 Preparation of nursery bed for mulberry cultivation 4 

4 Study of different races of mulberry silkworms and cocoons 4 

5 Identification of different non-mulberry silkworms and cocoons 4 

6 Study plan of model grainage building 4 

7 Identification of grainage equipment 4 

8 Preparation of Disinfectants and practical demonstration on disinfection 4 
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SEMESTER-I 

FOUNDATION COURSE 2 

TITLE: APPLIED ENTOMOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand:  

1. Basic concepts of applied entomology and human association with insects 

2. Role of beneficial and harmful insects, their significance and control measures. 

 

THEORY: APPLIED ENTOMOLOGY 

COURSE CODE: SERPG1102 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Insects: An overview 

1 Classification of the class-Insecta, Salient features of insect order with 

special reference to Lepidoptera, Diptera, Hymenoptera, Coleoptera, 

Homoptera and Neeroptera. 

6 

2 External morphology of Insects- types of mouthparts, Antennae, wings and 

legs. 

4 

3 Life cycle of insects – types of metamorphosis - Ametabola, Hemimetaola 

and Holometabola, Neuro-endocrine regulation of metamorphosis of 

silkworm. 

4 

Unit-II: Beneficial and harmful Insects 

4 Silkworm and honeybee: Products and their uses, Parasitoids and natural 

predators, Role of insect in pollination and crop production. 

6 

5 Agricultural pests: cereals, pulses, vegetables, oilseeds, fibre and stored 

grains. 

4 

Unit-III: Vector borne diseases and public health 

6 Insect transmitted diseases, Mosquito and Housefly- Types, Disease caused 

by them and its’ control measures.  

4 

7 Malaria – Parasites, causes, symptoms, diagnostics and treatment. 

Plasmodium life cycle. Dengue and Filariasis - causes, symptoms, 

diagnostics and treatment. Blue tongue virus, sleeping sickness. 

6 

Unit-IV: Insect Pest Management  

8 Collection methods: baits, killing, preservation, mouting, labelling and 

identification by using keys. Mass production of biocontrol agents. 

6 

9 Concept of Economic Threshold Level (ETL) and Economic Injury Level 

(EIL), Different methods of pest control, Integrated Pest Managemnt (IPM) 

4 
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Unit-V: Human association with insect 

10 Insects as human food: Commonly eaten insects, nutritional value and 

advantages of eating insects 
2 

11 Insects as important laboratory tools for scientific research – silkworm and 

drosophila.  
2 

 

Suggested Reading 

 
1. Chapman, R.F. (2006). The Insects: Structure and Function. IV Edition. Cambridge University Press. UK. 

2. Davis, R.G. (1988). Outline of Entomology. Chapman and Hill. NY. 

3. Fox, R. Bernes, R.D and Ruppert, E.E. (2006). Invertebrate Zoology: A Functional Evolutionary Approch. 

Learning, C. VII Edition. UK. 

4. Jordan, E.L and Varma, P.S. (2015). Invertebrate Zoology. Chand, S. New Delhi. 

5. Srivastava, K.P. (2004). A Text book of Applied Entomology. Vol-I. II Edition. Kalyani Publisher. New 

Delhi. 

6. Srivastava, K.P. (2004). A Text book of Applied Entomology. Vol-II. II Edition. Kalyani Publisher. New 

Delhi. 

7. Ullal, S.R and Narsimhanna, M.N (1981). A handbook Of Practical Sericulture. CSB. Bombay. 
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PRACTICAL: APPLIED ENTOMOLOGY 

COURSE CODE: SERPG1102 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Collection and methods of insect preservation belonging to different orders 6 

2 Studies on beneficial insects – silkworm, honeybee and lac insect. 4 

3 Field studies on the pests of Mulberry and their identification.  6 

4 Farmers’ field visits and identification of major/minor pests of mulberry 

silkworm 
6 

5 Observation on insect parasitoid and predators 4 

6 Demonstration on IPM in sericulture 6 
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SEMESTER-I 

CORE COURSE 1 

TITLE: MULBERRY BIOLOGY, PHYSIOLOGY & BREEDING 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

Course Objectives: 

After completion the course the learners will be able to understand:  

1. Morphological, anatomical and physiological systems in silkworms.  

2. Basic concepts of biochemical events in insects and silkworms. 

 

THEORY: MULBERRY BIOLOGY, PHYSIOLOGY & BREEDING 

COURSE CODE: SERPG1203 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic        Lecture 

(hrs) 

Unit-I: Taxonomy of Mulberry: 

 Taxonomic status and Systematic position of the genus Morus, Salient 

features of family Moraceae, Origin and distribution of mulberry species.  
4 

Unit-II: Morphology, anatomy of mulberry 

 Morphology of root, stem, leaves, buds and flowers. Anatomy of root, stem, 

leaves and petiole; floral biology, pollination, fertilization and seed 

development. 

8  

Unit-III: Photosynthesis  

 Light reactions, organization of light absorbing system, mechanism of 

electron and proton transport; elementary ideas of   Calvin cycle, C4 

pathway, CAM plants and Photorespiration.  

8   

Unit-IV: Metabolism  

 ATP-the biological energy currency, anrobic and anaerobic respiration, 

Krebs cycle, electron transport mechanism (chemi-osmotic-theory), redox-

potential, elementary ideas of   oxidative phosphorylation, pentose 

phosphate pathway. Nitrogen metabolism: Biological and non biological 

nitrogen fixation, nitrate and ammonium assimilation.  

8 

Unit-V: Mulberry Breeding  

 History of mulberry breeding; objectives of mulberry breeding; Germplasm 

resources: Exploration, collection, quarantine, introduction, conservation, 

evaluation and its utilization. Breeding methods for mulberry –Pre-breeding 

strategies, introduction and acclimatization, selection, hybridization, 

mutation, polyploidy and biotechnological methods.    

10 

Unit-VI: Hybridization in Mulberry 

 Definition, objectives, types of crossing, hybridization techniques and 

achievement in mulberry.   
8 
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Suggested Readings 

1. Manual of Sericulture, FAO 

2. Ganga G, Chetty JS (2017) An Introduction to Sericulture, 2/e (2nd reprint). Oxford and IBH 

Publishers 

3. Allard (RW) (1976) Principles of Plant Breeding, New York, John Wiley 

4. Singh B D (2000) Plant Breeding-Principles & methods, Kalyani Publ., New Delhi 

5. Sarkar A (2009) Mulberry Breeding. Kalyani Publishers. 

6. Taiz, L. and Zeiger, E. (2010) Plant Physiology. 6th Edition  
7. Hopkins WG & Huner NPA. 2004. Introduction to Plant Physiology.            

8. Plant Physiology. 4th Ed. Wadsworth Publ. Taiz L & Zeiger E. 2006.  

9.  Plant Physiology. 4th Ed. Sinauer Associates 
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PRACTICAL: MULBERRY BIOLOGY, PHYSIOLOGY & BREEDING 

COURSE CODE: SERPG1203 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Morphology of root, steam, bud and flower.  4 

2 Anatomy of root, steam and leaf. 6 

3 Estimation of moisture percentage and moisture retention capacity of 

mulberry leaf.  
4 

4 Estimation of transpiration rate in mulberry leaf.  6 

5 Hybridization technique in mulberry. 8  

6 Morphological characters of some evolved mulberry varieties.  4 
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SEMESTER-I 

CORE COURSE 2 

TITLE: SILKWORM BIOLOGY, PHYSIOLOGY & BREEDING 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

Course Objectives: 

After completion the course the learners will be able to understand:  

3. Morphological, anatomical and physiological systems in silkworms.  

4. Basic concepts of biochemical events in insects and silkworms. 

5. Principles of genetics and breeding and its application in sericulture.   

 

THEORY: SILKWORM BIOLOGY, PHYSIOLOGY & BREEDING 

COURSE CODE: SERPG1204 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Morphology of silkworm and its classification 

1 Morphology of various stages (egg, larva, pupa and moth) of mulberry 

silkworms. 

1 

2 Morphology of various stages (egg, larva, pupa and moth) of non-mulberry 

silkworms. 
1 

3 Integument: Structure and chemical composition, sclerotization of cuticle. 1 

Unit-II: Anatomy of silkworm and its features 

4  (i) Digestive (ii) Nervous 2 

5 (iii) Circulatory (iv) Respiratory systems 2 

6  (v) Excretory (vi) Silk gland 2 

7 Reproductive system and sex separation in larva and adult 2 

Unit-III: Physiology of silkworm/insect and its functions 

8 Endocrine Physiology: Hormones & signal transduction system. Functions 

of endocrine systems, types of hormones and application in sericulture. 
3 

9 Nutritional Physiology: Carbohydrate metabolism (glycolysis, Kreb’s & 

oxidative phosphorylation) Glucose, PGAL, pyruvate, acetyl CoA, CO2, 

trehalose; Proteins & Lipids metabolisms. Silkworm midgut function- pH- 

potassium secretion, nutritive requirements.  

4 

10 Growth & Moulting: Metamorphic development, physiology of moulting, 

factors influencing moulting, endocrinology of molting and metamorphosis. 

3 

Unit-IV: Cell physiology and bioenergetics 

11 Cell physiology and physiological process: General characteristics of cell 

physiology movement of proteins, active and passive transport, autophagy, 

adhesion, cell movement, cell signaling, DNA repair and cell death, 

transcription and mRNA splicing. 

4 
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12 Proteins and amino acids: Classification and structure - primary, 

secondary, tertiary and quaternary, chemical structure and functions of 

amino acids, essential and non-essential amino acids, physiology and 

functions of silk gland in silkworm mechanism and regulation of silk 

protein biosynthesis. 

3 

13 Bioenergetics: First and second laws of thermodynamics, concepts of 

entropy and free energy change in cellular reaction, biological oxidation: 

respiratory chain, redox potential and mechanisms of oxidative 

phosphorylation, alternate pathways of carbohydrate metabolism - HMP / 

PPP. 

4 

Unit-V: General principles of genetics and breeding 

14 Cell structure and cell division, early concepts of inheritance, Mendelian 

principles and its extension, multiple alleles, gene interaction. 
3 

15 Nature, structure and replication of the genetic material, organization of 

DNA in chromosomes, genetic code, fine structure of gene and gene 

regulation in eukaryotes. 

3 

16 Linkage, crossing over, sex determination, differentiation and sex linkage, 

Mendelian population, frequencies of genes and genotypes, causes of 

change: Hardy-Weinberg equilibrium. 

2 

17 Genetic basis of breeding, selection; pure line theory and its genetic basis; 

sources of genetic variation, genetic consequences of hybridization - 

segregation and recombination of genes. 

2 

 

Unit-VI: Genetics and breeding of silkworm 

18 Hereditary traits of silkworm - egg, larva, pupa and moth. 2 

19 Genetics of silk cocoon colour: Inheritance of cocoon colour - white, 

golden yellow and greenish yellow. 
2 

20 Linkage groups in silkworm, Classical linkage map of Bombyx mori. 1 

21 Silkworm breeding and its application sericulture. 1 

 

Suggested Readings 

1. Chapman, R. F. (1998). The Insects: Structure and Function. 4th ed. Cambridge University Press. 

2. Chetty, J. S. (1997). An introduction to sericulture. Oxford and IBH Publishing. 

3. Morohoshi, S. (2000) Development Physiology of Silkworms. Oxford & IBH Publishing Co. Pvt. Ltd., 

New Delhi and Calcutta. 

4. Nation, J. L. (2008). Insect Physiology and Biochemistry. 2nd ed. CRC Press. Taylor & Francis Group. 

5. Plummer, D.T. (2001). An introduction to Practical Biochemistry. III edition, Tata Mc Graw Hill. 

6. Russell PJ. (1998). Genetics. The Benzamin/Cummings Publ. Co. 

7.  Strickberger MW. (2005). Genetics (III Ed). Prentice Hall, New Delhi, India 

8. Stryer, L. (1999) Biochemistry. IV edition. W.H. Freeman and company, New York. 

9. Tazima Y. (1964). Genetics of Silkworm, Academic Press, London 

10. Wigglesworth, V.B. (1956) Insect Physiology. 5th Edn., Rev. Methuen, London. 
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PRACTICAL: SILKWORM BIOLOGY, PHYSIOLOGY & BREEDING 

COURSE CODE: SERPG1204 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Morphology of the silkworm, Bombyx mori. 2 

2 Dissect and display the digestive and excretory systems in silkworm. 4 

3 Dissect and display of nervous system and silk glands in silkworm. 4 

4 Dissect and display of male and female reproductive systems of silk moths. 4 

5 Demonstration and identification of moulting behavior in silkworm larvae 2 

6 Estimation of total carbohydrates in the fat body of silkworm 8 

7 Estimation of total protein content in the fat body of male/female silkworm 8 
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SEMESTER-II 

FOUNDATION COURSE 3 

TITLE: COMPUTER APPLICATION & BIOSTATISTICS 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand:  

1. Basic computer operating system and its application 

2. Application of  biostatistics in the field Sericultural Science 

 

THEORY: COMPUTER APPLICATION & BIOSTATISTICS 

COURSE CODE: SERPG2101 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Introduction to computer science 

1 Introduction to computers: Characteristics, history and evolution, 

generation and types of computers. 
4 

2 Computer architecture; Input and output devices; primary and secondary 

storage devices; central processing unit. 
4 

3 Operating system: Types, booting, DOS commands, Windows and its 

applications. 
4 

Unit-II: Basic principles of computer application 

4 MS Office: Word, Excel and Power Point. 5 

5 Computer virus: Symptoms, detection and protection. 2 

6 Introduction to internet: World Wide Web, database, e-mail and chat. 3 

7 Role and use of computers in sericulture. 2 

Unit-III: Introduction to biostatistics  

8 Biostatistics: Introduction, importance and functions. 2 

9 Frequency distribution: Preparation of frequency table, relative and 

cumulative frequencies. Measures of central tendency and dispersion. 
3 

10 Diagrammatic representations: Frequency distribution, frequency polygon, 

cumulative frequency curves (ogives), bar diagrams, rectangles, squares, 

circles / pie diagrams, pictograms and histograms. 

4 

11 Tests of significance – Student ‘t’, Chi-square and F-tests; tests of 

hypotheses – level of significance. Analysis of variance: One-way and two-

way classification. 

3 

Unit-IV: Tools and techniques of biostatistics 

12 Techniques for recording observations – mulberry and silkworm rearing. 3 
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13 Experimental designs: CRD, RCBD, LSD and factorial experiments. 4 

14 Correlation and regression analysis and Use of statistical packages in data 

analysis - Genstat and REML.  
5 

 

Suggested reading: 

1. Jain S. (2016). Basic Computer Course Made Simple. 3rd  Edition.  SPS Publication. 

2. Manjunath G. (2010). Computer Basics. New Delhi. 

3. Kumar B. (2016). Computer Basics. V&S Publishers. 

4. Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002): Fundamentals of Statistics, Vol. I& II, 8th Edn. 

The World Press, Kolkata. 

5. Mood, A.M., Graybill, F.A. andBoes, D.C. (2007): Introduction to the Theory of Statistics, 3rd Edn. 

(Reprint), Tata McGraw-Hill Pub. Co. Ltd 

6. Parzen, E. (1972): Modern Probability Theory and its Applications, John Wiley 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=G.+MANJUNATH+B.E.%2C&search-alias=stripbooks
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PRACTICAL: COMPUTER APPLICATION & BIOSTATISTICS 

COURSE CODE: SERPG2101 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Presentation of sampling data using Excel 4 

2 Diagrammatic representation of data: Bar, pie and histogram 6 

3 Data collection by sampling method from mulberry garden 6 

4 Measurement of central values of the quantitative traits of mulberry 

samples/silkworms/cocoons 
8 

5 Measurement of SD and SE of the given quantitative traits of mulberry 

samples/silkworms/cocoons 
8 
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SEMESTER-II 

FOUNDATION COURSE 4 

TITLE: INSECT ECOLOGY & SERI-CONSERVATION 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 
 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. The basic concept of insect ecology and importance of insects as ecosystem regulators 

2. Importance of Seri-conservation 

THEORY: INSECT ECOLOGY & SERI-CONSERVATION 

COURSE CODE: SERPG2102 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Fundamentals of insect ecology 

1 Concepts of ecosystem Energy flow in ecosystem - Trophic structures. 

Ecological pyramids - Food chain, food web and their significance. 

Concept of limiting factors. Shelford’s law of tolerance-ecotypes. 

10 

2 Insect ecology - abiotic environmental factors, biotic environmental factors 

and anthropogenic factors, Insect dormancies - comparison of quiescence 

and diapause, Ecosystem ecology - environmental change and disturbance, 

Ecosystem approach to insect ecology - ecosystem services by insects. 

10 

Unit-II: Insects as regulators of ecosystem processes and its importance 

3 Basic concept, ecosystems as cybernetic systems. Importance of insects in 

food chain, role of insect as pollinators 

4 

Unit-III: Seri-conservation 

4 Introduction, Importance of Sericigenous Resources and Conservation, 

Description of the Extent of Sericigenous Resources Biodiversity 

Conservation and Utilization in the world, General Analysis of the Extent 

of Sericigenous Resources Biodiversity Conservation and Utilization in the 

world. Advantages and Disadvantages of Sericigenous Resources 

Biodiversity Conservation and Utilization 

10 

Unit-IV: Mulberry germplasm conservation  

5 Objective, need, exploration, collection and introduction of mulberry 

germplasm, acclimatization, utilization of introductions, world collection of 

mulberry germplasm, plant quarantine, conservation strategies in mulberry- 

ex-situ and in-situ conservation, DNA bank etc.  

10 

Suggested Readings 
1. Odum, E.P. (1997). Ecology: A Bridge between Science and Society. Sinaure Associates. 

2. Chapman, J.L and Reiss, M.J. (1999). Ecology: Principles and Applications. Cambridge University Press.  

3. Sharma, P.D. (2009). Ecology and Environment. Rastogi Publications. Meerut, India. 
4.  Ambasth, R.S. (1990). A Text Book of Plant Ecology. Students’ Friends and Co. Varanasi. India. 

5. Dasman, R.F. (1976). Environmental Conservation. John Wiley and Sons. NY. 
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PRACTICAL: INSECT ECOLOGY & SERI-CONSERVATION 

COURSE CODE: SERPG2102 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Determination of population density and Shannon-Weiner diversity index 

for a natural/hypothetical community 
4 

2 Measurement of temperature and pH of an aquatic system 6 

3 Measurement of dissolve O2 of an aquatic system 6 

4 Measurement of dissolve CO2 of an aquatic system 8 

5 Measurement of primary productivity by Light and Dark bottle method 8 
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SEMESTER-II 

CORE COURSE 3 

TITLE: SILKWORM REARING TECHNOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand:  

1. Scientific way of silkworm rearing.  

2. Rearing technology of young and late age silkworm for raising assured cocoon crops. 

 

THEORY: SILKWORM REARING TECHNOLOGY 

COURSE CODE: SERPG2203 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: 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. Types of rearing, Importance of 

seed crop rearing and commercial rearing  

5 

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. 

4 

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. 

3 

Unit-II: Incubation of silkworm eggs and brushing techniques 

4 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. 

4 

5 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. 

4 

6 Qualitative and quantitative requirements of mulberry leaf for young and 

late-age silkworms; Harvesting, transportation and preservation of mulberry 

leaves. 

4 

7 Artificial diet for silkworm rearing- composition, merits and demerits. 2 

Unit-III: Young and late age silkworm rearing technology 

8 Environmental requirements for silkworm egg incubation, young and late- 4 
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age silkworm rearing; Qualitative and quantitative requirements of 

mulberry for young and late-age silkworms.  

9 Chawki silkworm rearing: Rearing methods and operations; chawki rearing 

centres – importance and functions. 

4 

10 Late age silkworm rearing: Rearing methods and operations. 4 

11 Moulting: Characteristic features - before, at and after moult; care during 

moulting. 
2 

Unit-IV: Cocoon harvesting methods and practices 

12 Mounting - types of mountages, methods of mounting matured silkworms, 

environmental requirements during spinning and density of mounting. 

4 

13 Cocoon harvesting, sorting, packing, transportation and marketing, 

preparation of crop harvest report. 
4 

 

Suggested Readings 

1. Charsley, S.R. (1982). Culture and Sericulture. Academic Press Inc., New York, U.S.A 

2. Hasao Aruga (1994). Principles of Sericulture (Translated from Japanese ) Oxford & IBH publishing 

Co., Pvt. Ltd. New Delhi. 

3. Krishnaswami, S.; Narasimhanna, M.N.; Suryanarayan, S.K and Kumararaj, S. (1973) Sericulture 

Manual-2 - Silkworm Rearing. Agriculture Service Bulletin, FAO, Rome. 

4. Madan Mohan Rao, M. (1999) Comprehensive Sericulture Manual. PS Publications,Hyderabad. 

5. Omura, S. (1973) Silkworm Rearing Techniques in Tropics. Overseas Technical Cooperation Agency, 

Tokyo, Japan. 

6. Rajan, R.K. and Himantharaj, H.T. (2005) Silkworm Rearing Technology. Central SilkBoard, 

Bangalore. 

7. Tazima, Y. (1972) Handbook of Silkworm Rearing. Fuji Pub.Co. Ltd., Tokyo, Japan. 

8. Techniques of Silkworm rearing in the tropics. Economic and Social commission of Asia and the 

Pacific. United Nations, New York. 1993. 
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PRACTICAL: SILKWORM REARING TECHNOLOGY 

COURSE CODE: SERPG2203 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Identification of rearing appliances and their usage. 2 

2 Disinfection: Methods of disinfection, disinfection of rearing houses and 

appliances. 

4 

3 Incubation of silkworm eggs- Methods; black boxing; maintenance of 

temperature and humidity. 

4 

4 Brushing of silkworm eggs- Methods; use of paraffin paper and blue 

polythene sheet. 
6 

5 Preparation of brushing report (calculation of hatching % and fecundity) 4 

6 Silkworm rearing and preparation of rearing report (Maintenance of records 

of silkworm rearing). 

8 

7 Mounting – Mountages, identification and mounting of spinning larvae. 4 
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SEMESTER-II 

CORE COURSE 4 

TITLE: PRINCIPLES OF PLANT AND INSECT PATHOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 
 

After completion the course the learners will be able to understand:  

1. Biodiversity of various pathogens and their interaction with host. 

2. Techniques to cultivate the microbes and their post-pathogenic defense mechanism.  

 

THEORY: PRINCIPLES OF PLANT AND INSECT PATHOLOGY 

COURSE CODE: SERPG2204 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Introduction to plant and insect pathology 

1 Historical and developmental aspects of plant and insect pathology. 

Contributions of Antony van Leewenhoek, Louis Pasteur, Robert Koch, 

Alexander Fleming 

2 

2 Production, liberation and dispersal of inoculum, inoculum potential; 

factors affecting inoculum potential. 

2 

Unit-II: Microbial diversity 

3 Studies on the diversity of fungal, bacterial, protozoa, viral, nematode and 

mycoplasma, etiology, classifications and disease symptoms caused by 

various pathogens and their control measures. 

2 

4 Major and minor diseases of mulberry: causal organism, symptomatology, 

seasonal incidence, disease cycle, and their management.  

2 

5 Microsporidiosis, Virosis, Bacteriosis and Mycoses diseases of silkworm: 

causal organism, mode of infection and transmission, symptomatology, 

incidence, cross infectivity and management. 

4 

Unit-III: Culture and characterization of microbes 

6 Methods of collection of sample – methods of estimation of 

microorganism– Isolation and identification of bacteria. 
4 

7 Techniques of pure culture – Method of cultivation of bacteria – Phases of 

growth. Methods of sterilization and disinfection – Microbial control – 

Physical and chemical agents. 

2 

8 Stain: Simple and differential staining; Gram staining; acid fast staining; 

endospore staining; negative staining; capsule staining; flagella staining. 

2 

Unit-IV: Host-pathogen interaction & post-pathogenic physiological changes  

9 Penetration and disease development, role of cell-wall degrading enzymes 

and toxins. Symbiology- host parasitoid – pathogen interaction. Alternate 
4 
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host as source of silkworm diseases, disease cycle and development. 

10 Recognition mechanism and signal transduction during plant-pathogen and 

insect-pathogen interaction. 
4 

11 Changes in various physiological parameters and molecular parameters 

(enzymes, nucleic acid and other proteins) in diseased plants and insects.  
2 

12 Survival strategy of various pathogens. 2 

Unit-V: Defense mechanisms of plants and insects against infection 

13 Mechanism of disease resistance: General idea about the architecture of 

plant & insect immunity. Pre-existing structural and biochemical host 

defense mechanisms against pathogens and pests. Induced defense, 

hypersensitive reaction, phytoalexins, PR proteins, systemic acquired 

resistance, induced systemic resistance. 

8 

14 Gene for gene hypothesis. Concept of horizontal and vertical resistance, 

antimicrobial peptides, Enzymes involved in defense mechanism. 
4 

 

Suggested reading: 

1. Agrios GN. 2005. Plant Pathology. 5th Ed. Academic Press, New York.  

2. Heitefuss R & Williams PH. 1976. Physiological Plant Pathology. Springer Verlag, Berlin, New 

York. 

3. Mehrotra RS & Aggarwal A. 2003. Plant Pathology. 2nd Ed. Oxford & IBH, New Delhi.  

4. Singh RS. 2002. Introduction to Principles of Plant Pathology. Oxford & IBH, New Delhi.  

5. Singh DP & Singh A. 2007. Disease and Insect Resistance in Plants. Oxford & IBH, New Delhi.  

6. Upadhyay RK & Mukherjee KG. 1997. Toxins in Plant Disease Development and Evolving 

Biotechnology. Oxford & IBH, New Delhi. 

7. A Text Book of Morden Plant Pathology – K.S Bilgrami and H.C Dube. (1980). 

8. Agriculture Insect Pests of the tropics and their control. Dennis. S. Hill. Cambridge University 

Press. 

9. Diseases and Pests of mulberry and their control. Sen Gupta, Govindaiah and Pradeep Kumar CSR 

& TI Mysore (1991). 

10. Entomology and Pest management. Pedigo (Lorry, P) Macmillon Publishing. 
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PRACTICAL: PRINCIPLES OF PLANT AND INSECT PATHOLOGY 

COURSE CODE: SERPG2204 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Preparation of plant specimens for deposit as herbarium vouchers of 

various microbial diseases associated with mulberry. 
8 

2 Preparation of media for cultivation of bacteria and fungi. 8 

3 Life cycle of the uzi fly, Exorista bombycis and estimation of damage to 

silkworm. 

8 

4 Preparation of temporary mounts of bacterial/fungal pathogens infecting 

Silkworm. 
8 
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SEMESTER-III 

FOUNDATION COURSE 5 

TITLE: ADVANCES IN SERIBIOTECHNOLOGY & VALUE ADDITION 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Biotechnological approaches and its importance 

2. Scope of utilization of Sericultural byproducts and its value addition. 

THEORY: ADVANCES IN SERIBIOTECHNOLOGY & VALUE ADDITION 

COURSE CODE: SERPG3101 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Modern approaches of biotechnology, tools and techniques 

1 DNA purification, RNA purification, quantification, PCR and its types, 

Primer designing, Plasmid; Bacteriophages; PUC19, Phagemids; Lambda 

vectors; Insertion and Replacement vectors; Cosmids; Artificial 

chromosome vectors (YACs; BACs); Vaccinia/bacculo & retroviral 

vectors; Plant based vectors, Ti and Ri vectors; Yeast vectors; Shuttle 

vectors. 

10 

2 Principles and application. RNA interference (RNAi), Mechanism of RNAi, 

RNAi as a tool. Ribozymes - Structure, types and functions, RFLP, RAPD, 

AFLP and EST techniques. 

6 

3 Light and electron microscopy. Fixation and staining: Cytochemical 

methods, cell and tissue culture, autoradiography, micromanipulation 

techniques, cell fractionation and ultra centrifugation, UV-Vis 

Spectrophotometer, Chromatography 

4 

Unit-II: Advances in seribiotechnology: silk biomaterials  

4 Fundamental, types, classification and processing of silk biomaterials. 

Surface, physical and mechanical properties of biomaterials. Application of 

silk biomaterials in tissue engineering and regenerative medicine. 

6 

5 Processing of B. mori silk for biomedical application. Electrospun silk 

sericin nanofibers for biomedical applications. Silk powder for regenerative 

medicine. Properties and behavior of silk biomaterials. 

6 

Unit-III: Byproducts in sericulture and value addition  

6 By-products of silkworm rearing and their utilization. By-products of 

grainage operations and their utilization. By-products of silk and its bio-

medical importance. 

6 

7 Studies on nutritive value of byproducts in sericulture. Value addition 

through development of alternative source food and feed product 
6 



M.Sc., Sericulture                             CBCS, w.e.f., 2019-20                                  Raiganj University  
 

supplement. Scope of sericultural byproducts in the development 

vermicompost and biofertilizers.  

8 Economics of sericulture farm management and estimation of value 

addition through sericulture byproducts.  

4 

 

Suggested Readings 

1. Bernard R. Glick, Jack J. Pasternak, Cheryl L. Patten. 2010. Molecular biotechnology: Principles and 

applications of recombinant DNA, 4th edition, By ASM press. 

2. Biomaterials - Temenoff and Mikos (Pearson Prentice Hall; ISBN 0-13-009710-1) 2  

3. Biomaterials Science - Ratner, Hoffman, Schoen, Lemons (Elsevier; ISBN 0-12-582461)  

4. Brown T.A. 2004. Gene Cloning and DNA analysis. 2nd edition. By ASM press. 

5. Joseph Sambrook, David William Russell. 2001. Molecular cloning: a laboratory manual, Volume 3, 3rd 

edition, By CSHL Press, New York. 

6. Materials Science and Engineering: An Introduction - Callister (John Wiley and Sons; ISBN 0- 471-13576-3) 

7. Sandy Primrose. 2006. Principles of Gene Manipulation and Genomics. 7th Edition, By Black Well 

Publishers.  

8. Science and Engineering of Materials - Askland and Phule (Thomson; ISBN 0-534-55396-6) 
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PRACTICAL: ADVANCES IN SERIBIOTECHNOLOGY & VALUE ADDITION 

COURSE CODE: SERPG3101 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Purification of DNA and its spectrophotometric quantification 6 

2 Purification of RNA and its spectrophotometric quantification 8 

3 Agarose Gel Electrophoresis 6 

4 Demonstration of Gel Documentation system and its calculation 4 

5 Estimation of haemocompatibility of Silk-biomaterials by haemolysis 

studies using UV-Vis Spectrophotometer 

8 
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SEMESTER-III 

FOUNDATION COURSE 6 

TITLE: SERICULTURE EXTENSION AND ECONOMICS OF SERICULTURE 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

After completion the course the learners will be able to understand: 

1. The system of sericultural extension, how & what way improved sericultural 

technologies/practices be reached to rural people 

2. How the existing farmers can update their old one through taking up new avocation 

for better livelihood. 
 

THEORY: SERICULTURE EXTENSION AND ECONOMICS OF SERICULTURE 

COURSE CODE: SERPG3102 

Course Contents                                                                                                  

Credit:3/Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs.) 

Unit-I :                                                                                                                                                        

1. Extension education :: Development of extension education, extension 

education as a profession; definition, objective, education: formal, 

informal, non-formal education; difference between formal & extension 

education, need, importance, level of extension; scope of extension; 

principles of extension education, philosophy of extension. 

3 

2. Motivation in extension: definition, intrinsic motivation , extrinsic 

motivation, concepts basic to motivation, elements of teaching-learning 

situation; fundamentals of adult education; distance education; major 

functions in extension management; role of extension workers. 

2 

3. Programme planning in extension: definition, objective, steps, extension is 

a continuous process. Monitoring evaluation. 

2 

4. Pioneering extension efforts and their implications in Indian Extension, 

system of extension in India, extension systems of ICAR, GoI, SAU, State 

Departments, NGOs 

3 

Unit-II :                                                                                                                                                   

5. Extension communication –Definition, concept, purpose, elements, 

process, models of communication, methods of communication: 

individual, group and mass contact method, their merits and demerits. 

4 

6. Different teaching aids, fidelity in communication and communication 

gap, feedback in communication, role of mass media in dissemination of 

farm technology; effect of media mix; modern communication method: e-

mail, twitter, facebook, whatsapp etc. 

2 

7. Adoption and diffusion of innovation- Adoption process, innovation - 

decision process, perceived attributes of innovation,  

 

4 

8. Adopter categories and adoption constraints, change agent – opinion leader, 

facilitator, inhibitor; Transfer of technology (TOT), concept and meaning, 

linkage with research system and client system, characteristics of client 

system, constraints perceived by the client system, constraints perceived by 

the change agent system, support system. 

2 
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Unit-III :                                                                                                                                                   

9. Training: Definition, need and importance of training, type of training, 

training of farmers and trainers, evaluation 

2 

10. Case study: meaning, concept and importance, methods of conducting 

case study report writing. 

2 

11. Group Dynamics, Theory of leadership concept of leader, type and leader 

identification and training of local leade 

2 

12. Participatory Research Appraisal:: Concept;  Need for Participatory 

Research; Features of Participatory Research Methods 

2 

13. ICT in rural / sericultural Development:: Concept and Definition of ICT; 

Advantage of ICT for rural / sericultural development; Some important 

areas for rural sericultural development through ICT. Village Information 

Kiosks 

2 

14. Design of experiment used in sericulture extension: after only 

experimental design, before-after experimental design, before-after 

experimental design with interchangeable group, before-after experimental 

design with one control group. 

 

2 

15. Preparation of questionnaire: structured, semi-structured; pretesting of 

questionnaire; data collection: interview method, mailing method; data 

processing, coding, preparation of master table, analysis and tabulation of 

data, report writing (guidelines to be followed as per scientific report 

writing); 

2 

Unit-IV :                                                                                                                                                   

16. Organization: definition, type of organization, profit making organization 

(bank, insurance, cooperatives, etc.), non-profit making organization 

(panchayat, youth club, mahila mandal, voluntary organization, KVK, 

SHG; 

2 

17. Entrepreneurship– concept, definition, factors for emergence of new 

entrepreneur; characteristics, function. 

2 

18. Cost Concept, different types of cost: fixed cost, variable cost, marginal 

cost, opportunity cost, short run period, long run period properties of cost 

function; economics of sericulture: cost of production of one kg mulberry 

leaf and one kg cocoon, Benefit cost ration. 

2 

Unit-V :                                                                                                                                                    

19. Testing of hypothesis: Mean, median, mode, frequency distribution, 

hypothesis, Decision making, Type-I error & Type II error, level of 

significance, degrees of freedom, student’s t-test for comparison of means, 

F-test, χ2 test for goodness of fit. 

3 

20. Co-relation, regression; population and sampling technique, different 

types of sampling, random sampling, error: sampling error, non-sampling 

error; 

3 
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Suggested Reading/References: 
 

1. An Introduction to extension education: V. Supe, Oxford & IBH Publishing Co., New Delhi 

2. Diffusion of Agricultural Innovasion in village India: Satadal Dasgupta, Wiley Eastern Ltd., New 

Delhi. 

3. Education and Communication for Development: O.P. Dahama and O.P. Bhatnagar, Oxford & IBH 

Publishing Co., New Delhi 

4. Entrepreneurship and Rural Development : Sagar Mandal & G.L. Roy, Kalyani Publishers, New Delhi 

5. Extension Communication and Management : G.L. Roy, Naya Prakash, Bidhan Sarani, Kolkata 

6. Extension Education: A.A. Reddi,  Sree Laxmi Press, Bapatla, Andhra Pradesh 
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PRACTICAL: SERICULTURE EXTENSION AND ECONOMICS OF SERICULTURE 

COURSE CODE: SERPG3102 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Preparation of action plan; Participatory monitoring and evaluation of 

developmental programmes based on village survey and interaction with 

the farmers. 

4 

2 Designing and layout of charts, posters, flash cards etc. Power point 

presentations. Generating computer aided presentation graphics. Scanning 

and evaluation of visuals. 

6 

3 Case studies in individual and community adoption process, content 

analysis of adoption studies, study of attributes of current farm technologies 

6 

4 Identification of opinion leaders, Sources of information at different stages 

of adoption on a selected technology, study of factors increasing or 

retarding the rate of adoption. 

4 

5 Development of Project Proposal- Case Studies of Success / Failure 

enterprises-Exercise on Market Survey-Field visit to financial institutions.  
6 

6 Interaction with farmers and characteristics of Successful entrepreneurs and 

preparation of case studies.  
6 
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SEMESTER-III 

CORE COURSE 5 

TITLE: SILK TECHNOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Basic concepts on silk technology, reeling, re-reeling and weaving 

2. Importance of silk industry and techniques of silk processing and finishing  

THEORY: SILK TECHNOLOGY 

COURSE CODE: SERPG3203 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Introduction to silk technology 

1 Physical and commercial characteristics of cocoons. Cocoon marketing- 

Government cocoon markets, purchase of cocoon in open auction; grading 

of cocoons- visual inspection and selection.  

6 

2 Cocoon sorting: Objectives and procedure, types of defective cocoons.. 

Cocoon stifling: Objectives and methods - conventional and modern 

techniques. Conditioning and preservation of stifled cocoons. 

4 

Unit-II: Cocoon cooking and Brushing 

4 Objectives and methods - mono pan, three pan and pressurized. Objectives; 

methods - hand and mechanical brushing.  

4 

5 Quality of water required for silk reeling total and permanent hardness, 

optimal pH; corrective measures. 

4 

Unit-III: Reeling, Re-Reeling and Packing 

6 Objectives and devices - country charaka, cottage basin, multi end reeling 

machine, auto and semi-automatic, improved CSTRI reeling devices; 

advantages and disadvantages.  

4 

7 Packing- Objectives, process; lacing, skeining, booking and bale making 4 

Unit-IV: Silk Properties 

8 Raw silk properties- physical, chemical and biological. Uses of raw silk, 

Raw silk testing and grading; Objectives and visual inspection and 

mechanical tests 

4 

9 Silk throwing: Introduction, objectives soaking, winding, doubling, 

twisting, heat/steam setting, rewinding, Silk weaving: Warp preparation- 

warp and weft preparation - Powerloom and handloom weaving. 

6 

Unit V: Silk Processing and Finishing 

10 Chemical processing of silk yarns and fabric: Objectives of degumming and 4 
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methods. Silk dyeing - acidic and basic dyeing processing, different classes 

of dyes and chemicals used for silk dyeing.  

11 Spun silk industry - steps involved flow chart, spun silk yarn and noil yarn. 

Silk finishing: Objectives, methods- Mechanical and chemical finishing. 

By-products of sericulture industry and their utilization. 

4 

 

 

Suggested reading: 

1. Charles J. Huber (1929); The Raw silk Industry of Japan, The Silk Association of America, Inc.  

2. Chaudhury S.N. (1981); Muga Silk Industry, Directorate of Sericulture and Weaving, Government of 

Assam, Gowhati, Assam 

3. Govindan R., Devaiah M.V., Rangaswamy H.R., (1978); Reshme Vyavasaya (Kannada), University of 

Agriculture Sciences, Bangalore – 560 065.  

4. Hand Book of Silkworm rearing (1972) Fuji Publishing Co., Ltd., Tokyo, Japan.  

5. Hisao Aruga & Tanaka Y. (1971); Cytoplasmic Polyhedrosis virus of the Silkworm, University of 

Tokyo Press.  

6. Jolly M.S., Sen S.k., Maqbool Ahsan M. (1974); Tasar culture, Published by Ambika Publishers, 

Lakhani Terrace, 30-E, Cawasjt, Patel Street, Bombay-400001. 11. Kovalev P.A., (1970); Silkworm 

breeding Stocks, Central Silk Board, Bangalore. 

7. Sericulture Manual-1 (Mulberry cultivation) (1972) Food and Agriculture Organization of the United 

Nations, Rome.  

8. Sericulture Manual-2 (Silkworm rearing) (1972) Food and Agriculture Organization of the United 

Nations, Rome.  

9. Sericulture Manual-3 (Silk reeling) (1972) Food and Agriculture Organization of the United Nations, 

Rome.  

10. Text book of Tropical Sericulture (1975) Japan Overseas Corporation Volunteers 4-2-24, Hiroo, 

Sibuya-ku, Tokyo, Japan.  
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PRACTICAL: SILK TECHNOLOGY 

COURSE CODE: SERPG3203 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Identification of silk, cotton, wool and synthetic fibre 

(viscose/nylon/polyester) by physical method- flame and microscopic test, 

chemical and confirmatory tests. 

8 

2 Sorting of cocoons- calculation of percentage of each type. 6 

3 Cocoon stifling- different methods and determination of degree of drying. 6 

4 Reeling water: Determination of total and permanent hardness, alkalinity 

and pH 
6 

5 Determination of commercial characters of cocoon- cocoon wt., shell wt., 

shell %, average filament length, reelability, raw silk recovery, renditta and 

denier. 

6 
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SPECIALIZATION: MULBERRY PRODUCTION TECHNOLOGY 

 

SEMESTER-III 

DISCIPLINE SPECIFIC ELECTIVE 1 

TITLE: MULBERRY PHYSIOLOGY AND BIOTECHNOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Various concepts of plant physiology with special emphasis on mulberry 

2. Techniques of modern biology and their application to understand stress physiology. 

THEORY: MULBERRY PHYSIOLOGY AND BIOTECHNOLOGY 

COURSE CODE: SERPG34A1 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Plant Water Relations: 

1 Soil and plant water relations, water and its role in plants, properties and 

functions of water in the cell water relations-, water potential of plant cells, 

Mechanism of water uptake by roots-transport in roots, Transpiration, 

factor influencing transpiration rate and theory of transpiration. 

4 

Unit-II: Mineral Nutrition: 

3 Essential macro and micro elements and their role, mineral uptake, 

deficiency symptoms in mulberry.  
4 

Unit-III: Photosynthesis 

 Brief account of photosynthesis: light and dark reaction; Factors effecting 

photosynthesis and mulberry productivity, Influence of ecological factors 

on the growth and development of mulberry. 

4 

Unit-IV: Plant Growth Hormones 

 Major plant hormones: occurrence and salient functions, Biosynthesis, 

physiological effects and mechanism of action auxines, gibberellins, 

cytokinins, ethylene, abscisic acid, brassinosteroids, polyamines, jasmonic 

acid and salicylic acid, Commercial application of plant growth regulators 

in propagation and foliage quality improvement of mulberry. 

4 

Unit-V: Stress Physiology 

 Plant responces to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, 

metal toxicity, heat stress and oxidative stress. 

6 

Unit-VI: Tissue Culture Techniques 

 Tissue culture techniques in mulberry: Culture media, micro-propagation, 

somaclonal variation, haploid induction, somatic hybridization in-vitro 

screening and cryopreservation.  

 

6 
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UNIT VII: Central Dogma 

 Central dogma, DNA, RNA and its types, siRNA and its importance. 

Watson and Crick model of DNA, its replication, transcription, translation. 

Protein synthesis: Genetic code- salient features. Post translation 

modification. 

10 

UNIT VIII: Molecular Biology 

 Defination, classification of molecular marker, application of molecular 

marker, Molecular techniques- Electrophoresis, Southern, Northern, 

Western & Slot blots, RAPD, RFLP, ISSR, SSR, SNP, Genomic research in 

mulberry. 

10 

 

Suggested Readings 

1. Buchanan B, Gruissem G and Jones R. (2000) Biochemistry and Molecular Biology of Plants, 

American Society of Plant Physiologists, USA.  

2. Davies P J. (2004) Plant Hormones: Biosynthesis, Signal Transduction, Action. 3rd Edition, Kluwer 

Academic Publisher, Dordrecht, The Netherlands.   

3. Goel RK (2007) Laboratory techniques in sericulture, APH Publishing. 
4. Hans-Walter Heldt Birgit Piechulla (2010) Plant Biochemistry 

5. Hopkins WG & Huner NPA. 2004. Introduction to Plant Physiology.            

6. Jordan BR. (2006) The Molecular Biology and Biotechnology of Flowering, 2nd Edition, CAB 

International, Oxfordshire, U.K.  

7.  Plant Physiology. 4th Ed. Sinauer Associates 

8. Plant Physiology. 4th Ed. Wadsworth Publ. Taiz L & Zeiger E. 2006.  

9. Taiz, L. and Zeiger, E. (2010) Plant Physiology. 6th Edition  
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PRACTICAL: MULBERRY PHYSIOLOGY AND BIOTECHNOLOGY 

COURSE CODE: SERPG34A1 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Measurement of relative water content, moisture content moisture retention 

capacity. 

2 

2 Measurement of stomatal index. 2 

3 Estimation of total chlorophyll: chlorophyll-a, chlorophyll b and ratio of 

chlorophyll-a / chlorophyll-b. 

6 

4 Estimation of Carbohydrate of mulberry leaf. 4 

5 Estimation of protein content of mulberry leaf. 6 

6 Isolation/Extraction of Mulberry Genomic DNA and determination of DNA 

yield. 

6 

7 RAPD technique in mulberry DNA. 4 

8 Micropropagation techniques of mulberry.  2 
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SPECIALIZATION: COCOON PRODUCTION TECHNOLOGY 

 

SEMESTER-III 

DISCIPLINE SPECIFIC ELECTIVE 1 

TITLE: SILKWORM PHYSIOLOGY AND BIOTECHNOLOGY 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Various physiological functions in silkworm. 

2. Modern approaches of silkworm transgenesis and application. 

THEORY: SILKWORM PHYSIOLOGY AND BIOTECHNOLOGY 

COURSE CODE: SERPG34B1 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Head, Ingestion, Utilization and Distribution of food 

1 A general overview on structure and physiology of insect body systems. 2 

2 Head and mouthparts: Morphology of head, antennae and mouthparts in 

silkworm; mechanics of feeding; and other consequences of feeding. 
2 

3 Alimentary canal: Structure and function of digestive system of silkworm; 

digestive enzyme; process of digestion; digestion and absorption; artificial 

diets of silkworm. 

2 

4 Nutrition: Nutritional effects on growth and development. 2 

5 Circulatory system: Circulatory system, circulation and immune system. 4 

Unit-II: Thorax and Locomotion 

6 Thorax: Morphology of silkworm thorax, segmentation 2 

7 Legs and locomotion: Structure and types of legs and mechanics of 

locomotion. 

2 

8 Wings and flight: Structure of wings, movement of wings, wing kinematics 

and aerodynamics mechanisms. 
2 

9 Muscles: Muscles contraction and regulation of muscle contraction. 4 

Unit-III: Abdomen, Reproduction and Development 

10 Abdomen: Morphology of silkworm abdomen and segmentation. 2 

11 Reproductive system: Reproductive system in male and female silkworm, 

spermatogenesis and oogenesis, effects of mating. 

4 

12 Embryology and postembryonic development: Embryogenesis, sex-

determination, parthenogenesis, metamorphosis, diapauses. 

2 
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Unit-IV: Integument, Homeostatis and Communication 

13 Integument: Epidermis, cuticle, types and chemical compositions, moulting, 

functions of integument. 
2 

14 Excretion: Excretory system in silkworm, malpighian tubules – structure 

and function, water regulation. 
2 

15 Respiration: Tracheal system - spiracles - tracheal ventilation - tracheal 

diffusion. 
2 

16 Nervous system: Anatomy of nervous system in silkworm, basic function, 

endocrine organs, chemical structure of hormomes. 
4 

17 Communication: Mechanoreceptors, chemoreceptors, pheromones and 

allelochemicals. 
2 

Unit-V: Silkworm Transgenesis and IPR  

18 Principles and fundamentals of biotechnology, Application of 

biotechnology in silkworm – new textile fibres, improvement of silkworm 

strains and marker assisted breeding,  

2 

19 Insect transgenesis – silkworm transgenesis, application of silkworm 

transgenesis, piggy bac transposon, red fluorescent protein expression in 

Bombyx mori. 

2 

20 Genetic resistance of the silkworm, Bombyx mori, to bacterial and viral 

diseases. Immune response against bacterial and viral diseases in silkworm; 

regulation of host gene expression, inducible anti-bacterial and anti-viral 

proteins in silkworm. Molecular triggering of anti bacterial proteins – 

antibacterial protein gene expression. IPR, patenting, WTO-GATT and 

bioethics. 

4 

 

Suggested Readings 

1. Chapman, R. F. (1998). The Insects: Structure and Function. 4th ed. Cambridge University Press. 

2. Dubey RC (2009) A Text Book of Biotechnology, S. Chand Co., New Delhi. 

3. Goel, R. K. (2007) Laboratory Techniques in Sericulture, APH Publishing Corporation.  
4. Goldsmith, M. and Wilkins, A.S. (1996) Molecular model systems in the Lepidopterans. Cambridge 

Press, London. 

5. Morohoshi, S. (2000) Development Physiology of Silkworms. Oxford & IBH Publishing Co. Pvt. Ltd., 

New Delhi and Calcutta. 

6. Nation, J. L. (2008). Insect Physiology and Biochemistry. 2nd ed. CRC Press. Taylor & Francis Group. 

7. Plummer, D.T. (2001). An introduction to Practical Biochemistry. III edition, Tata Mc Graw Hill. 

8. Stryer, L. (1999) Biochemistry. IV edition. W.H. Freeman and company, New York. 

9. Sturnikov, V.A. (1976) Control of Silkworm Development and Sex. MIR Publishers, Moscow. 

10. Walker JM and Gingold EB (2013) Molecular Biology and Biotechnology. Panima University Press, 

Oxford Publishing Co., New Delhi. 

11. Wigglesworth, V.B. (1956) Insect Physiology. 5th Edn., Rev. Methuen, London. 
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PRACTICAL: SILKWORM PHYSIOLOGY AND BIOTECHNOLOGY 

COURSE CODE: SERPG34B1 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Calculation on acceptance percentage for diet. 4 

2 Estimation of feed conversion efficiency of different breeds/hybrids on 

artificial diet. 
4 

3 Demonstration and identification of different developmental states of 

embryo. 
4 

4 Estimation of total haemolymph protein in silkworm 4 

5 Estimation of total glucose in haemolymph of silkworm 2 

6 Buffer preparation (Aetate buffer, Phosphate buffer, Tris-buffer). 2 

7 Determination of β-amylase activity in haemolymph of biovoltine/multivoltine 

silkworm 

4 

8 Estimation of succinate dehydrogenase activity in silkworm eggs/tissue  4 

9 Estimation of uric acid in silkworm excreta 4 
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SPECIALIZATION: MULBERRY PRODUCTION TECHNOLOGY 

 

SEMESTER-III 

DISCIPLINE SPECIFIC ELECTIVE 2 

TITLE: MULBERRY CULTIVATION & SOIL SCIENCE 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

After completion the course the learners will be able to understand: 

1. Various types of propagation techniques followed in mulberry. 

2. Suitable agronomical practices for mulberry cultivation and management.  

THEORY: MULBERRY CULTIVATION & SOIL SCIENCE 

COURSE CODE: SERPG34A2 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Mulberry cultivation under different agroclimatic conditions 

 Mulberry cultivation practices under irrigated and rainfed condition; 

Planting season, Selection and preparation of land; Planting systems, row 

system, pit system and paired row system. Spacing systems and their 

importance in leaf productivity under different field conditions; package of 

practices of mulberry cultivation under irrigated and rainfed conditions.  

10 

Unit-II: Pruning and Harvesting 

 Pruning of mulberry-objectives, types, advantages and disadvantages, 

Harvesting time and methods, transportation of leaf and preservation; 

Intercropping. 

3 

Unit-III: Irrigation 

 Principles of irrigation, Methods of irrigation, Water requirements of 

mulberry in different field situations and seasons-sources of irrigation; over 

irrigation and its effects, Effects of sewage irrigation in mulberry. 

7 

Unit-IV: Weed management 

 Principles of weed management, Classification, biology and ecology of 

weeds, Common weeds of mulberry; their effect of mulberry productivity; 

methods of weed control, Integrated weed management.  

8 

Unit-V: Nutrient management 

 Essential plant nutrients- Definition, classification of nutrients, Organic 

manure-Definition, classification, application in mulberry cultivation, 

fertilizers- Definition, classification, application in mulberry cultivation, 

methods of fertilizer and biofertilizers application, Concept of integrated 

nutrient management (INM) in moriculture. 

7 

Unit-VI: Soil 

 Soil profile, Types, Texture, Physical and Chemical properties; importance 

of soil air, soil water and soil microorganism; Importance of soils with 

reference to mulberry cultivation. 

9 
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Unit-VII: Soil moisture conservation 

 Definition, concept and characteristics of dry land and watershed farming; 

significance and dimensions of dry land and watershed farming in Indian 

sericulture. 

4 

 

Suggested Readings 

1. Aruga H (1994) Principles of Sericulture. A.A. Balkema. 

2. M. Madan Mohan Rao (2019) An Introduction to Sericulture. BS Publications BSP Books. 

3. Minamizawa K (1997) Moriculture science of Mulberry cultivation. A.A. Balkema. 

4. R.K. Patnaik (2008) Mulberry Cultivation. Biotech Books. 

5. Reddy SR (2016) Principles of Agronomy (5th Edition). Kalyani Publishers.  

6. Sahai VN (2015) Fundamentals of soil (5th Edition). Kalyani Publishers. 

7. Tolanur S (2018) Fundamental of Soil Science. 2nd Edition, CBS Publishers & Distributors Pvt. Ltd.  
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PRACTICAL: MULBERRY CULTIVATION & SOIL SCIENCE 

COURSE CODE: SERPG34A2 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Determination of moisture content, pH and electrical conductivity of soil. 4 

2 Determination of bulk density and particle density of soil. 4 

3 Determination of soil health via estimating N, P, K using standard method. 4 

4 Soil fertility management and package and practices of manures and 

fertilizers. 

4 

5 Identification of common weeds of mulberry gardens. 4 

6 Preparation of Nursery Bed. 4 

7 Preparation of cutting and grafting for mulberry cultivation 4 

8 Demonstration on latest paired row system used in mulberry cultivation 4 
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SPECIALIZATION: COCOON PRODUCTION TECHNOLOGY 

 

SEMESTER-III 

DISCIPLINE SPECIFIC ELECTIVE 2 

TITLE: SILKWORM SEED PRODUCTION & REARING 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Basic and applied concept on silkworm seed production and its conservation 

2. Importance of quality silkworm seed production. 

 

THEORY: SILKWORM SEED PRODUCTION & REARING 

COURSE CODE: SERPG34B2 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Insect and silkworm egg 

1 A general overview on morphology and structure of insect/silkworm egg, 

Embryonic development in Bombyx mori. 

2 

2 Spermatogenesis and oogenesis in Bombyx mori., Oviparity, ovoviviparity 

and viviparity, polyembryony and pedogenesis. 

2 

Unit-II: General account of silkworm seed production 

3 A general account of silkworm seed, grainages, production and demand 

trends. 
2 

4 Environmental requirements for silkworm egg production; studies on 

silkworm seed (egg), and identification of critical stage of development; 

Planning for hybrid silkworm egg production. 

2 

5 Seed cocoon markets, norms for purchase of bivoltine and multivoltine seed 

cocoons, procurement, transportation and preservation of seed cocoons. 
2 

Unit-III: Silkworm seed organization system in India 

6 Significance of seed organization-Maintenance of pure parental stock and 

multiplication. 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. 

4 

7 Monitoring of seed crop - disinfection and maintenance of hygiene during 

rearing. Planning for seed cocoon production- programme of brushing- 

synchronized brushing of races in villages. Seed cocoon markets - 

certification of seed cocoon lots—price fixation for seed cocoons. 

4 
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Unit-IV: Preparation of quality silkworm seed: Grainage activities 

8 Sex separation, synchronization of emergence, influence of light on 

emergence, pairing of moths and mother moth examination. 
2 

9 Preparation of loose eggs- advantage and disadvantages of loose eggs over 

sheet eggs. 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 

10 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. 

2 

11 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. 

2 

Unit-V: Management of silkworm grainage operation 

12 Grainage management- 15 lakh production capacity / year - Staff 

component for grainage. 
2 

13 Grainage equipments- Arrangement for seed cocoon procurement-

Deployment of working force. Maintenance of good cocoon-Rapport with 

seed cocoon growers- Maintenance of grainage and cold storage 

equipments. 

4 

Unit-VI: Principles and techniques of silkworm rearing  

14 Hatching and Brushing – Introduction, blue egg and black boxing, hatching 

and hatching percentage, methods of brushing. 

2 

15 Chawki Rearing – Introduction, Chawki rearing methods, quality of 

mulberry leaf, leaf selection, feeding schedules, bed cleaning, spacing, 

moulting, chawki rearing centers( C. R.C’s) 

4 

16 Late age Rearing – Introduction, late age rearing methods, quality of 

mulberry leaf, leaf selection, feeding schedules, bed cleaning, spacing, 

moulting. 

4 

17 Effective Rate of Rearing ( E.R.R.) – Introduction, calculation of E.R.R. by 

weight, calculation of E.R.R. by number, calculation of L.C.R.(Leaf 

Cocoon Ratio) 

2 

18 Spinning and Mounting – Introduction, ripening of worms, process of 

spinning, mounting, types of mountages, environmental conditions, care 

during mounting, cocoon harvesting, transport. 

2 

Suggested Readings 
1. Ganga, G., and J. Sulochana Chetty. (1991) An introduction to sericulture. Oxford & IBH Publishing Company. 
2. Krishnaswami, S.; Narasimhanna, M.N.; Suryanarayan, S.K and Kumararaj, S. (1973) Sericulture Manual-2 - 

Silkworm Rearing. Agriculture Service Bulletin, FAO, Rome. 
3. Narasimhanna and Ullal (1978). Handbook of silkworm egg production, CSB Publications. 
4. Narasimhanna. M.N. (1998). Manual on Silkworm egg Production. CSB, Govt. of India, Bangalore. 
5. Omura, S. (1973) Silkworm Rearing Techniques in Tropics. Overseas Technical Cooperation Agency, Tokyo, 

Japan. 

6. Rajan, R.K. and Himantharaj, H.T. (2005) Silkworm Rearing Technology. Central SilkBoard, Bangalore. 
7. Tazima, Y. (1972) Handbook of Silkworm Rearing. Fuji Pub.Co. Ltd., Tokyo, Japan. 

8. Techniques of Silkworm rearing in the tropics. Economic and Social commission of Asia and the Pacific. United 
Nations, New York. 1993. 
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PRACTICAL: SILKWORM SEED PRODUCTION & REARING 

COURSE CODE: SERPG34B2 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Processing of seed cocoons- deflossing – sorting - selection of good 

cocoons - assessment of seed cocoons. 
4 

2 Cutting of seed cocoons - sex separation by pupal method. 2 

3 Moth emergence, coupling, decoupling and oviposition in silkworm. 4 

4 Mother moth examination—individual and mass—whole and sampling 

method —Surface sterilization of silkworm eggs. 

6 

5 Sheet eggs and loose egg preparation— Preparation of starch coated paper- 

Washing of loose eggs - Drying- Treatment of eggs with acid weighing and 

packing. 

2 

6 Acid treatment of bivoltine eggs—hot acid and cold acid treatment. 4 

7 A general overview of grainage equipments. 2 

8 Conducting silkworm rearing and preparation of grainage records. 6 

9 Economics of egg production. 2 
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SEMESTER-IV 

CORE CORSE 6 

TITLE: NON MULBERRY SERICULTURE 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. The detailed overview on Non-Mulberry sericulture and its importance 

2. Prospects and constraints of Non-Mulberry Sericulture in India 
1.  

THEORY: NON MULBERRY SERICULTURE 

COURSE CODE: SERPG4201 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Fundamentals of Non-mulberry Sericuture 

1 Insect and non-insect fauna producing silk and their distribution in world 

and India.  

4 

2 Status of non-mulberry silks in India – characteristic features, advantages, 

income and employment, production and demand.  

4 

3 Host plants of non-mulberry silkworms: State-wise distribution in India, 

area and economic importance.  

4 

4 Botanical description of primary host plants of non-mulberry silkworms. 4 

Unit-II: Management of Non-mulberry Sericulture 

6 Establishment of primary host plants of vanya silkworms and package of 

practices for their cultivation.  
2 

7 Pests and diseases of primary host plants of vanya silkworms and their 

management. 
2 

8 Planning for vanya silkworm egg production and rearing; grainage and 

rearing equipments.  
4 

9 Disinfection and hygiene practices in grainages and silkworm rearing 

houses / premises. 
2 

Unit-III: Non-mulberry Sericulture Crop Improvement and Protection 

11 Breeding, eco-races / races, morphology and life cycle of non-mulberry 

silkworms.  
2 

12 Egg production technology of non-mulberry silkworms.  4 

13 Rearing technology of young and late-age non-mulberry silkworms. 2 

14 Pests and diseases of vanya silkworms and their management. 2 

Unit-IV: Prospects and Constraints of Non-mulberry Sericuture 

15 Tasar and muga cocoon reeling: Selection, cooking and reeling; eri cocoon 

spinning.  

2 
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16 Economics of tasar, eri and mugaculture.  4 

17 Byproducts of vanya sericulture and their utilization.   

18 Constraints (inherent and man-made) in non-mulberry silk production; 

strategies for improvement of non-mulberry sericulture (host plants and 

vanya silkworms) in India. 

 

 

Suggested Readings 

1. Chowdhury, S.N. (1998) Muga Culture. Central Silk Board, Bangalore, India 

2. Dokuhon, Z.S. (1998). Illustrated Textbook on Sericulture. Oxford & IBH publishing Co., Pvt. Ltd. 

Calcutta. 

3. Jolly, M.S. Chowdhuty, S.N and Sen. (1975). Non-Mulberry Sericulture in India. Central Silk Board, 

Bombay, India. 

4. Jolly, M.S (1998). Tasar Culture. Central Silk Board, Bangalore, India. 

5. Sarkar, D.C. (1998) Eri Culture. Central Silk Board, Bangalore 
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PRACTICAL: NON MULBERRY SERICULTURE 

COURSE CODE: SERPG4201 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Studies on morphological and taxonomical features of host plants of tasar, 

muga and eri silkworms. 

4 

2 Field visits and identification of pests and diseases of primary host plants of 

tasar, muga and eri silkworms. 

4 

3 Studies on morphology and life cycle of tasar, muga and eri silkworm. 4 

4 Demonstration on egg production technology of non-mulberry silkworms. 4 

5 Demonstration on rearing technology of non-mulberry silkworms.  

6 Field visits and identification of pests and diseases of non-mulberry 

silkworms. 

4 

7 Demonstration on cooking and spinning technology of tasar, muga and eri 

cocoons. 

4 
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SPECIALIZATION: MULBERRY PRODUCTION TECHNOLOGY 

 

SEMESTER-IV 

DISCIPLINE SPECIFIC ELECTIVE 3 

TITLE: MULBERRY GENETICS & BREEDING 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

After completion the course the learners will be able to understand: 

1. Principles of classical and modern genetics 

2. Application of genetics concepts in mulberry breeding. 

THEORY: MULBERRY GENETICS & BREEDING 

COURSE CODE: SERPG44A1 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Principle of Genetics 

1 Definition and scope of Genetics, Mendel’s laws of inheritance, 

Quantitative and Qualitative traits and their inheritance; Heredity and 

Heritability, Heredity and Environment; Genotype and Phenotype; Heredity 

and Variation, Sexual polymorphism in mulberry. 

4 

Unit-II: Mulberry Breeding 

2 History of mulberry breeding in India; Objectives of mulberry breeding, 

characteristics improved by mulberry breeding; Genetic resources of 

mulberry; Germplasm-collection, characterization, conservation and 

utilization. 

4 

Unit-III: Breeding Techniques 

3 Breeding Methods: Selection, concept of pure line, clonal and back cross 

selection. 

4 

4 Hybridization: definition-objectives; Hybridization strategies in mulberry 

breeding (single cross- double cross-back cross-three-way cross- reciprocal 

cross)-advantages and constraints-Bulk and pedigree methods of 

segregating population-Heterosis and crop improvement. 

4 

Unit-IV: Mutation Breeding 

5 Definition, spontaneous and induced mutations, artificial induction of 

mutations, procedures of mutation breeding, Application of mutation 

breeding in mulberry improvement. 

4 

Unit-V: Polyploidy Breeding 

6 Polyploidy in plant breeding: Types of changes in chromosome number, 

history of heteroploidy, autopoyploidy & application of aneuploidy in crop 

improvements, Polyploidy and mulberry improvement, segmental 

polyploids. 

4 
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Unit-VI: Breeding for biotic stress resistance 

7 Breeding for drought resistance: Definition-Mechanism of drought 

escape-tolerance- endurance and resistance-Characteristic features of 

drought resistance in crop plants- Methods of breeding for drought 

resistance. 

4 

8 Breeding for disease resistance: Definition-scope-and limitations-Nature 

and causes of disease resistance - Methods of breeding for disease 

resistance in mulberry. 

4 

Unit-VII: Evaluation Techniques 

9 Evaluation and release of new varieties-Evaluation-preliminary yield trail 

(PYT), final yield trail (FYT), Multi location tests (MLT); All India Co-

ordinated experimentation programmes; Authorization of varieties; Role of 

National and International Institutes / Organizations for crop improvement. 

4 

UNIT VIII: Application of Biotechnology in Mulberry Breeding 

10 Application of biotechnology to plant breeding-embryo rescue, somaclonal 

variation, doubled haploid, protoplast fusion, transgenic. Molecular plant 

breeding. bio-safety issues involved with genetically modified organisms. 

4 

UNIT IX: Marker assisted selection 

11 Marker assisted selection (MAS): types of molecular markers.' Their 

inheritance and maping molecular markers, MAs for qualitative traits like 

abiotic and biotic stress resistance, Quantitative Trait Loci (QTLs), Maping 

QTLs, MAS for QTL improvement Regression approach, single marker and 

multiple marker approach, interval - markers. 

4 

UNIT X: Intellectual Property Rights 

12 Intellectual property rights (IPR); Patents, trade secrets, copyright, 

trademarks; Geographical Indicators (GI); Registration, subject matter and 

ownership of IPRs. 

 

4 

 

Suggested Readings: 

1. Acquaah G (2012) Principles of Plant Genetics and Breeding. John Wiley & Sons. 

2. Allard (RW) (1976) Principles of Plant Breeding, New York, John Wiley 

3. Sarkar A (2009) Mulberry Breeding. Kalyani Publishers. 

4. Singh B D (2000) Plant Breeding – Principles & methods, Kalyani Publ., New Delhi 

5. Vijendra Das LD (2006) Genetics And Plant Breeding. New Age International. 

6. Xu Y (2010) Molecular Plant Breeding. CABI. 
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PRACTICAL: MULBERRY GENETICS & BREEDING 

COURSE CODE: SERPG44A1 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Cytological techniques-preparation of pre-treatment, solutions-fixatives and 

stains-Procedure. 

6 

2 Mitotic and meiotic study of mulberry. 2 

3 Pollen viability and germination test. 4 

4 Morphological variability in diploid, triploid, tetraploid and mutants. 6 

5 Hybridization techniques of mulberry. 6 

6 Field plot techniques in Mulberry breeding.  4 

7 DUS Test for morphological characterization of mulberry.  4 
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SPECIALIZATION: COCOON PRODUCTION TECHNOLOGY 

 

SEMESTER-IV 

DISCIPLINE SPECIFIC ELECTIVE 3 

TITLE: SILKWORM GENETICS & BREEDING 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Principles of Mendelian genetics and its extension  

2. Application of genetics concepts in silkworm breeding. 

THEORY: SILKWORM GENETICS & BREEDING 

COURSE CODE: SERPG44B1 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Basic principles of genetics and inheritance 

1 Mendelian and Post-Mendelian genetic concepts, Inheritance of acquired 

characters, Germplasm theory. Heredity and Environment, Genotype and 

Phenotype – Heredity and Variation.  

4 

2 Physical basis of inheritance- Chromosome theory of inheritance. 

Chromosome types- Heterochromatin and Euchromatin and its significance. 

Ultrastructure of Chromosome- Karyotype and Idiogram. Chromosome 

Structure in silkworm. 

4 

3 Chromosomal aberrations- Numerical- Euploidy (Monoploidy, Haploidy 

and Polyploidy), Polyploidy- Autopolyploidy and allopolyploidy, 

Aneuploidy- Monosomes, Nullisomes and Trisomes. Structural aberrations: 

Deletions, Duplications, Translocations and Inversions. Evolutionary 

significance of chromosomal aberrations. 

4 

4 Linkage and crossing over- Coupling and repulsion hypothesis. Linkage 

groups in silkworm. Sex Linkage, Development of sex-linked silkworm 

breeds and its practical significance in sericulture. Crossing over- 

Mechanism of crossing over. Cytological theories of crossing over.  

Classical linkage map of silkworm. 

4 

Unit-II: Sex determination mechanism and genetic basis of inheritance in silkworm 

5 Principle of sex determination and differentiation, Importance of ZZ and 

ZW chromosomes- sex-limited races. Hereditary traits of silkworm egg and 

larva. 

2 

6 Radiation and chemical mutagenesis in silkworm, measurement of mutation 

through specific locus test; dominant and autosomal recessive lethal; strain 

and stage sensitivity. 

2 
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7 Genetic basis of voltinism and moultinism in silkworm. Genetics of cocoon 

colours- inheritance pattern of cocoon colours in silkworm. 

2 

8 Quantitative genetics (QTL)- Mendelian population; frequencies of genes 

and genotypes. Maternal inheritance in silkworm 

2 

Unit-III: Different modes of reproduction in silkworm 

9 Mosaicism - types and theories; induction of mosaics in silkworm. 2 

10 Parthenogenesis – types, induction and significance. Androgenesis - types, 

induction and significance. 

2 

Unit-IV: Concepts of silkworm breeding 

11 Scope and objectives of silkworm breeding, different types of breeding 

methods- line breeding, cross breeding and mutation breeding. 

2 

12 Inbreeding and out breeding concepts – inbreeding depression - merits and 

demerits. Selection in silkworm breeding, criteria, index and parameters, 

methods of selection for qualitative and quantitative traits - individual and 

mass selection - fixation of characters. Evolution of new breeds, evaluation 

index - race authorization. 

4 

Unit-V: Heterosis and hybrid vigour 

13 Genotype - environmental interactions. Heritability studies in silkworm- 

broad and narrow range of heritability for various economic traits in 

silkworm. 

2 

14 Hybridization: concept of single, double and polyhybrids. Heterosis and 

hybrid vigour; theories of heterosis; combining ability - general and 

specific; line × tester and di-allele analysis. 

4 

15 Exploitation of heterosis in silkworm and Indian sericulture. Sex limited 

breeds - role of translocation in silkworm breeding, methods of evolving 

sex-limited breeds 

2 

Unit-VI: New concepts of silkworm breeding 

14 Prospects of biotechnology in silkworm breeding. Inheritance of genes for 

amylases, esterases and phosphotases. 
2 

15 Application of new breeding approaches- parthenogenetic engineering in 

silkworm breeding. Breeding for thermo-tolerance, disease resistance and 

higher productivity etc. 

4 

 

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.  

7. Russell, P. J. (2010) Igenetics- A Molecular Approach. 3rd Edition. Pearson Benchamin Cummings. 

8. Sreeramreddy (ed), G. (1998). Silkworm Breeding. IBM Publishers, New Delhi. 

9. Strickberger, M.W.(1996). GENETICS. Prentice-Hall of India, New Delhi. 
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PRACTICAL: SILKWORM GENETICS & BREEDING 

COURSE CODE: SERPG44B1 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Racial characters of the silkworm, Bombyx moriandstudies on sex-limited 

traits. 
4 

2 Chromosome preparation and study of mitosis and meiosis in silkworm. 6 

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 

4 Calculation of inbreeding depression in silkworm. 4 

5 Analysis of quantitative traits – (cocoon wt, cocoon shell wt, cocoon shell 

ratio), measurement of heterosis through MPV, BPV and chi-square test. 
6 

6 Heterosis – single, three way and double cross and calculations. 4 

7 Design of breeding plan for evolution of robust and productive silkworm 

breeds. 

4 
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SPECIALIZATION: MULBERRY PRODUCTION TECHNOLOGY 

 

SEMESTER-IV 

DISCIPLINE SPECIFIC ELECTIVE 4 

TITLE: MULBERRY DISEASE AND PEST MANAGEMENT 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

After completion the course the learners will be able to understand: 

 

1. Different types of mulberry disease and pests and their effective management for the 

enhancement of productivity and quality etc. 

THEORY: MULBERRY GENETICS & BREEDING 

COURSE CODE: SERPG44A2 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: Concept of Mulberry diseases  

 Concept of plant diseases and importance of Mulberry protection, 

Symptoms and signs in diagnosis of mulberry disease, Epidemiology and 

crop loss of mulberry disease. Concept of parasitism and pathogenicity.  

Classification of mulberry diseases. 

6 

Unit-II: Fungal disease 

 Symptoms, causal organism, and disease cycle, predisposing factors and 

various control measures of Powdery mildew, Aecidium leaf rust, 

Peridiopsora leaf rust, Cercospora leaf spot, Pseudocercospora leaf spot, 

Myrothecium leaf spot, leaf blight and nursery diseases of mulberry.   

4 

Unit-III: Bacterial disease 

 Symptoms, causal organism, and disease cycle, predisposing factors and 

various control measures of Bacterial leaf blight, bacterial leaf spot and 

bacterial wilt. 

6 

Unit-IV: Virus, Viroid and Mycoplasma diseases in Mulberry 

 Symptoms, causal organism, and disease cycle, predisposing factors and 

various control measures of Mulberry ringspot, Mulberry Latent virus, 

Mulberry Mosaic, Mulberry yellow-net vein, Mulberry mosaic dwarf and 

mulberry mycoplasma dwarf.  

8 

Unit-V: Soil bone disease 

 Symptoms, causal organism, and disease cycle, predisposing factors and 

various control measures of Root knot, Root rot. 

4 

Unit-VI: Mulberry pests 

 Definition of pests, Classification, Major Pests: Thrips, Mealy bug, 

whitefly & Bihar hairy caterpillar, their distribution, taxonomic position, 

occurrence, biology, Nature of damage symptoms and Integrated 

Management measures. Minor Pests: Brief account of minor pests viz., cut 

worm, leaf roller, scale insect, jassid, stem girdler beetle, mulberry weevil, 

termites, mites including their occurrence, symptoms and control measures. 

8 

UNIT VII: Methods of crop loss assessment 

 Definition of Economic Threshold Levels, Economic injury level. 

Estimation of Crop loss. forewarning of mulberry pests. 
4 
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UNIT VIII: Disease and Pest management 

 Essential component, principles and concepts - physical- Mechanical and 

cultural. Classification of fungicides, nematicides, insecticides, forms and 

formulations. Calculations and useful formulae. Application techniques and 

wetting periods. Biological – principles and concept, Useful natural 

enemies of pests of mulberry. Integrated disease and pest management of 

mulberry. 

6 

UNIT IX: Predators and Parasitoids 

 Definition, Colonization, collection and packaging of parsitoidsand 

predetors. Mass production of Tetrastichus howardii, Cryptolaemus 

montrouzieri and Trichogramma chilonis. 

2 

 

Suggested Readings: 

1. A text book on Mulberry crop protection (2005). Pub. Central Silk Board. 

2. Appropriate Sericultural Techniques Ed. By M.S. Jolly.  

3. Diseases and Pests of mulberry and their control (1991) Pub. By Director, CSR and TI Mysore. 

4. Manuals on Sericulture (1987), FAO Agricultural Services Bulletins.  

5. Handbook of Practical Sericulture, S.M.Ullal and M.N.Narasimhanna, CSE, Banglore, 1987  

6. Kiraly, Z et al. (1974). Methods in plant pathology with special reference to breeding for disease 

resistance (Eds.) Kiraly, J. Elsevier Sci., Publ. Co., New York.  
7. Manual on Sericulture: Food and Agriculture Organization Rome, 1970.  

8. Text book of tropical sericulture -1975. Japan Overseas corporation volunteers 4-2-24, Hroo Sibuya, 

KU, Tokyo, Japan.  

9. Text Book of Tropical Sericulture, Pub. Japan. Overseas Corporation Volunteers, 1970. 

10. Vender Plank, J .E. (1968), Disease resistance in plants. Academic Press, New York.   

11. Yokoyama, T. (1954). Synthesized science of sericulture, USA Publ., Bombay. 

12. Biswas, S and Singh N P (2017) Parasitic Diseases of Mulberry, Kalyani Publishers. 
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PRACTICAL: MULBERRY DISEASE AND PEST MANAGEMENT 

COURSE CODE: SERPG44A2 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Collection of disease and pest samples and their preservation. 4 

2 Visual identification of disease symptoms of powdery mildew, leaf spot, 

fungal leaf blight, bacterial leaf spot, root knot and study of associated 

pathogens. 

4 

3 Microscopic identification of fungal and bacterial pathogens of mulberry. 4 

4 Mulberry disease survey, indexing and yield loss assessment. 4 

5 Brief knowledge on laboratory equipments viz., Autoclave, Hot air oven, 

Laminar flow chamber, incubator and inoculation needle. Methodology of 

sterilization of glass wares, and medium for culture of microorganism. 

4 

6 Isolation, Purification and preservation of pathogenic microbes. 4 

7 Morphological features, identification of various life stages of major n and 

minor pests of mulberry. 

4 

8 Introduction to various types of sprayers and dusters, preparation of 

different concentrations of different fungicides and insecticides required for 

control of diseases and pests in mulberry, mode of application and methods 

of spraying. 

4 

 

 

 

 

 

 

 

 

 

 

 

 



M.Sc., Sericulture                             CBCS, w.e.f., 2019-20                                  Raiganj University  
 

SPECIALIZATION: COCOON PRODUCTION TECHNOLOGY 

 

SEMESTER-IV 

DISCIPLINE SPECIFIC ELECTIVE 4 

TITLE: SILKWORM DISEASE & PEST MANAGEMENT 

[CREDIT = THEORY - 3   ‖  PRACTICAL – 1] 

 

Course Objectives: 

 

After completion the course the learners will be able to understand: 

1. Different types of silkworm disease and pests and  
2. Their effective management for the enhancement of productivity and quality etc. 

 

THEORY: SILKWORM DISEASE & PEST MANAGEMENT 

COURSE CODE: SERPG44B2 

Course Contents  Credit: 3 / Total Lecture Hours: 48 

Sl. 

No. 

Topic Lecture 

(hrs) 

Unit-I: General overview of silkworm diseases 

1 Diseases of insects: types, pathogenesis and predisposing factors. Diseases 

of silkworm, Bombyx mori: introduction; classification of silkworm 

diseases 

4 

2 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 

3 Bacterial diseases of the silkworm - causative agents, symptoms, factors 

influencing flacherie, source, mode of infection and transmission 

prevention and control. 

4 

4 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. 

4 

5 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. 

4 

Unit-II: Silkworm disease management 

6 Selection of disinfectants, qualities of an ideal disinfectant, conditions 

necessary for disinfection. 
2 

7 General account of disinfection and relative efficacy of different 

disinfectants, methods of disinfections-physical & Chemical; quantity 

requirement of disinfectants. 

2 

8 Preparation of disinfectants solutions, RKO, Labex, Vijeta, Sericillin, 

prevention and control of protozoan, fungal, bacterial and viral diseases, 

maintenance  of hygiene, fighting disease with knowledge, transmission of 

diseases 

4 
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9 Inoculation of pathogens (BmNPV, Nosema bombycis and Beauveria 

bassiana), different stages of pathogen, observation of progressive infection 

and external symptoms, Calculation of Lethal Dose (LD), Lethal 

Concentration (LC), Lethal Time (LT) and Infection Dose(ID). 

2 

10 Integrated management of silkworm diseases- Concepts, principles and 

essential components, Disease forecasting and outbreak. 

2 

Unit-III: General overview of silkworm pests 

11 Insect and non-insect pests of mulberry silkworm and their status, 

Introduction; classification of silkworm pests. 
2 

12 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. 

4 

13 Cocoon pests of silkworm - dermestid beetle- life cycle; nature and extent 

of damage; prevention and control measures. 

2 

14 Predators of silkworm - cockroaches, ants, lizards and rodents; prevention 

and control measures. 
2 

Unit-IV: Silkworm pests management 

15 Natural enemies of silkworm pests, symbiology: Host parasitoid – pathogen 

interaction. Alternate host as source of silkworm diseases. New strategies, 

use of kairomones, pheromones, growth regulators, autocidal methods etc. 

2 

16 Integrated Pest Management –concept, brief account of methods of pest 

control: Cultural, mechanical, physical, legislative (Quarantine), chemical, 

genetical / autocidal, biological and IPM. 

4 

 

Suggested Readings 

1. Entomology and Pest management. Pedigo (Lorry, P) Macmillon Publishing. 

2. Govindan, R. and Devaiah, M.C: Bacterial flacherie of silkworm. CBS publication Bangalore. 

3. Govindan, R. and T.K. Narayanaswamy, Devaiah (1998). Principles and silkworm pathology-text 

book. 

4. Hand book of pests and disease control of mulberry and silkworm; United Nation Publication, 

Bangkok, Thailand (1990). 

5. Hand Book on Pest and diseases of mulberry and silkworm Sen Gupta, Pradeep Kumar, Nuathuza 

Baug & Govindaiah. United Nations 

6. Lu Yup Lian (1995). Silkworm diseases: oxford and IBH Publication. Co. Pvt. Ltd. 

7. Manuals on Sericulture (1987), FAO Agricultural Services Bulletins. 

8. Microbial control of insect and mites. Ed. H.D. Burges and N.W. Hussey; Academic press 

London.(1971). 

9. Samson, M.V., Sridharan, T.O and Singh, R.N; Pebrin-monitoring and disease management strategies; 

CSB Publication. 
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PRACTICAL: SILKWORM DISEASE & PEST MANAGEMENT 

COURSE CODE: SERPG44B2 

Course Contents  Credit: 1 / Total Practical Hours: 32 

Sl. 

No. 

Topic Lecture 

(hrs) 

1 Observation on morphological and anatomical symptoms of Pebrine 

(Nosema bombycis) infecting silkworm and preparation of temporary 

mounts of pebrine spores of Nosema bombycis. 

4 

2 Mother moth examination in silkworm. 4 

3 Observation on morphological, behavioural and anatomical symptoms of 

BmNPV infected silkworm larvae and preparation of temporary mounts of 

polyhedra of BmNPV. 

4 

4 Isolation, purification and preparation of inoculums of Pebrine spore. 4 

5 Isolation and purification of BmNPV from infected silkworm larvae.  

6 Observation on symtoms of bacterial flacherie of silkworm. 4 

7 Isolation, cultivation and biochemical testing of bacteria. 4 

8 Observation on symptoms of white and green muscardine and Aspergillosis 

infecting silkworm. 
4 

9 Identification of silkworm major and minor pests. 4 
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SEMESTER-IV 

CORE CORSE 7 

TITLE: GROUP DISCUSSION/ SEMINAR/ FIELD STUDY 

COURSE CODE: SERPG4802 

[CREDIT = THEORY - 0   ‖  PRACTICAL – 4] 

 
     

A filed study in the form of short-term exposure visits/educational tour/short-term training 

programme not extending beyond 15 days will be organized accompanying the students to 

any leading R&D organizations and silk industries. The students will be given an opportunity 

to interact with the sericulture farmers to understand the actual field realities. Afterwards, the 

group discussions will be conducted among the students to prepare the filed reports. The 

group discussion will be conducted in such a fashion that will help the students to think more 

in deapth about the prospects and problems of the silk industry. The main aim of conducting 

the group discussion is to assess knowledge aptitude of the students. In this way, student may 

get an opportunity to enhance their communication skill, mode of presentation techniques and 

personality development.  

Evaluation will be conducted though evaluating the field reports and seminar presentation 

under the presence of external and/or internal examiners. 
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SEMESTER-IV 

CORE CORSE 8 

TITLE: DISSERTATION 

COURSE CODE: SERPG4903 

[CREDIT = THEORY - 0   ‖  PRACTICAL – 4] 

    

 

Dissertation/Project work will be assigned to each student. For this purpose, a topic either 

from the syllabus or from any other topic in the field of sericulture and seribiotechnology as 

approved by the Departmental Committee meeting will be assigned. The main aim of 

conducting this dissertation 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 as approved in the 

Departmental Committee Meeting. The students may be sent to other Universities/Institutions 

for accomplishing their project work for about 1 month.  

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/or internal examiners. 
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Department of Statistics 

MARKS & CREDIT STRUCTURE UNDER THE CBCS SYSTEM 

Paper 

No. Title of the Course Paper Detail 

Type of the 

Course Code Marks Credit 

Semester- 1 

1 

Descriptive Statistics 

(M) 
CP- 1 

Foundation Course 

STAPG 11M1 

(75+ 25)= 

100 4 

Real Analysis (S) STAPG 11S1 

(75+ 25)= 

100 4 

2 

Probability (M) 
CP- 2 

STAPG 11M2 

(75+ 25)= 

100 4 

Calculus (S) STAPG 11S2 

(75+ 25)= 

100 4 

3 

General Statistical 

Inference (M) 
CP- 3 

STAPG 11M3 

(75+ 25)= 

100 4 

Linear Algebra (S) STAPG 11S3 

(75+ 25)= 

100 4 

4 Stochastic Processes CP- 4 Core STAPG 1204 

(75+ 25)= 

100 4 

5 

Elementary 

Probability and 

Statistics GE- 1 GE- 1 STAPG 1305 

(75+ 25)= 

100 4 

6 

Environmental 
Studies/ English 

AEC (Ability 

Enhancement 
Course) 

Non- Credit 
Course (AEC) 

PG15U6/ 
PG15V6 50 2 

Semester- 2 

1 

Multivariate Analysis 

(M) CP- 5 

Foundation Course 

STAPG 21M1 

(75+ 25)= 

100 4 

Number Theory (S)   STAPG 21S1 

(75+ 25)= 

100 4 

2 

R-Programming (M)   STAPG 21M2 

(75+ 25)= 

100 4 

Advanced Numerical 

Analysis (S) CP- 6 STAPG 21S2 

(75+ 25)= 

100 4 
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3 

Linear models and 

Regression Analysis CP- 7 Core STAPG 2203 

(75+ 25)= 

100 4 

4 Sample Survey CP- 8 Core STAPG 2204 

(75+ 25)= 

100 4 

5 Descriptive Statistics GE- 2 GE- 2 STAPG 2305 

(75+ 25)= 

100 4 

6 Entrepreneurship/ IPR 

SEC (Skill 

Enhancement 

Course) 

Non- Credit 

Course (SEC) 

PG26W6/ 

PG26X6 50 2 

Semester- 3 

1 

Measure Theory & 

Probability CP- 9 Core STAPG 3201 

(75+ 25)= 

100 4 

2 Estimation CP- 10 Core STAPG 3202 

(75+ 25)= 

100 4 

3 Tests of Hypotheses CP- 11 Core STAPG 3203 

(75+ 25)= 

100   

4 Time Series Analysis SP- 1 

Discipline Specific 

Elective STAPG 34A4 

(75+ 25)= 

100 4 

5 

Applied Multivariate 

Analysis SP- 2 

Discipline Specific 

Elective STAPG 34B5 

(75+ 25)= 

100 4 

6 NSS/ NCC 

CCECC (Co- 

Curricullar/ 
Extra- 

Curricullar 

Courses) 

Non- Credit 

Course (CECC) 

PG37Y6/ 

PG37Z6 50 2 

Semester- 4 

1 Bayesian Inference CP- 12 Core STAPG 4201 

(75+ 25)= 

100 4 

2 Population Statistics  CP-13 Core STAPG 4202 

(75+ 25)= 

100 4 

3 

Design of 

Experiments 
SP- 3 

Discipline Specific 

Elective- 3 

STAPG 44A2 

(75+ 25)= 

100 4 

Optimization 

Techniques STAPG 44C2 

(75+ 25)= 

100 4 

4 

Reliability analysis 
SP- 4 

Discipline Specific 

Elective- 4 

STAPG 44B3 

(75+ 25)= 

100 4 

Advanced Data 

Analytic Technique STAPG 44D3 

(75+ 25)= 

100 4 

5 Dissertation Dissertation Dissertation STAPG 4905 

(75+ 25)= 

100 4 
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Semester- I 

Foundations of Statistics (For students from B.Sc. Mathematics) 

CP-1 Descriptive Statistics (M) Code: STAPG-11M1, Credit 4  

Marks: 50+25+25=100 

Introduction: Nature of Statistics, Uses of Statistics, Statistics in relation to other 
disciplines, Abuses of Statistics.                    (2L) 

Types of Data: Concepts of population and sample, quantitative and qualitative data, 

cross-sectional and time-series data, discrete and continuous data, different types of 
scales.                                                         (3L)  

Collection and Scrutiny of Data: Primary data – designing a questionnaire and a 

schedule, checking its  consistency.  Secondary  data – its  major  sources.  Complete 
enumeration. Controlled experiments, Observational studies and Sample Surveys. 

Scrutiny of data for internal consistency and detection of errors in recording. Ideas of 

cross-validation.                       (3L)  
Presentation of data: Construction of Tables with one or more factors of classification, 

diagrammatic representations, frequency distributions, cumulative frequency 

distributions and their graphical representations, stem and leaf displays.              (4L)   

Univariate data – different measures of location, dispersion, relative dispersion, 
skewness and kurtosis, Moments, Liapounov’s inequality, Quantiles and measures 

based on them, comparison with moment measures. Box Plot. Outlier Detection  

                    (10L) 
Bivariate data – scatter diagram, correlation coefficient and its properties, Correlation 

ratio, Correlation Index, Intra-class correlation, Concept of Regression, Principles of 

least squares, Fitting of polynomial and exponential curves. Rank correlation – 
Spearman’s and Kendall’s measures.                    (13L)  

Analysis of Categorical Data: Consistency of data, independence and association of 

attributes, measures of association – Pearson’s and Yule’s measures, Goodman-

Kruskal’s 𝛾.                        (5L) 

 
List of Practical                                                                               (20H)  

Graphical representation of data. 

Problems based on measures of central tendency. 
Problems based on measures of dispersion. 

Problems based on combined mean, variance and coefficient of variation. 

Problems based on moments, skewness and kurtosis. 
Fitting of quadratic and exponential functions. 

Karl Pearson’s correlation coefficient. 

Correlation coefficient for a bivariate frequency distribution. 
Lines of regression, angle between lines and estimated values of variables. 

Spearman’s rank correlation. 

Box Plot. 

 
References:  

Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statistics  

with Applications, (7th Edn.), Pearson Education, Asia. 
Mood, A.M., Graybill, F.A. and Boes, D.C. (2007): Introduction to the Theory of 

Statistics, 3rd Edn. (Reprint), Tata McGraw-Hill Pub. Co. Ltd. 

Goon A.M.,Gupta M. K., Dasgupta B.(1998): Fundamentals of Statistics (Vol-1),World 
Press. 

Yule G.U & Kendall M.G. (1950): An Introduction to the Theory of Statistics, C.Griffin. 

Snedecor & Cochran (1967): Statistical Methods (6th ed), Iowa State Univ. Press. 
Wallis F.E. & Roberts H.V. (1957): Statistics- a new approach, Methuen. 
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Tukey J.W. (1977): Exploratory Data Analysis, Addison-Wesley Publishing Co. 

 
CP-2 Probability (M) Code: STAPG-11M2, Credit 4  

Marks: 75+25=100 

Introduction: Random Experiment, Trial, Sample point, Sample space, Different types 
of events.                (5L)                                                                       

Definition of probability: Classical and relative frequency definitions of probability, 

Kolmogorov’s axiomatic definition (detailed discussion on discrete space only), 
limitations of classical definition. Probability of union and intersection of events, 

Probability of occurrence of exactly m and at least m events out of n events. 

Conditional probability and Independence of events, Bayes’ Theorem and its 
applications. Examples based on classical approach and repeated trials               (20L)  

Random Variables : Definition of discrete and continuous random variables, 

cumulative distribution function (c.d.f.) and its properties, probability mass function 

(p.m.f.) and probability density function (p.d.f.), Expectation and Moments, 
Dispersion, Skewness, Kurtosis, Quantiles, convex function and moment inequalities.                

                           (6L)                                                                      

Generating Functions: Probability generating function and moment generating 
function.                         (3L)    

Univariate Discrete Distributions: Uniform, Bernoulli, Hypergeometric, Binomial, 

Poisson, Negative Binomial, Geometric distributions and their properties.              (8L) 
Univariate Continuous Distributions: Rectangular, Normal, Cauchy, Gamma, Beta, 

Exponential, Laplace, Log-normal distributions and their properties. Truncated 

distributions                                                     (8L)        
  

References:  

Ross, S. (2002): A First Course in Probability, Prentice Hall. 

Goon A.M., Gupta M.K. & Dasgupta B. (1994): An Outline of Statistical Theory (Vol 1), 
World Press.+ 

Rohatgi V. K. and Saleh, A.K. Md. E. (2009): An Introduction to Probability and 

Statistics.2ndEdn. (Reprint) John Wiley and Sons. 
Hoel P.J., Port S.C. & Stone C.J. (1971): Introduction to Probability Theory, Mifflin & 

UBS. 

Cacoullos T. (1973): Exercises in Probability. Narosa  
Rahman N.A. (1983): Practical Exercises in Probability and Statistics, Griffen  

 

CP-3 General Statistical Inference (M) Code: STAPG-11M3, Credit 4    
Marks: 50+25+25=100 

Estimation: Concepts of estimation, unbiasedness, sufficiency, consistency and 

efficiency. Factorization theorem. Complete statistic, Minimum variance unbiased 

estimator (MVUE), Rao-Blackwell and Lehmann-Scheffe theorems and their 
applications. Cramer-Rao inequality (statement and applications) and MVB 

estimators.                                                (10L) 

Methods of Estimation: Method of moments, method of maximum likelihood, method 
of minimum Chi-square and statements of their properties.                                 (5L) 

Principles of test of significance: Null and alternative hypotheses (simple and 

composite), Type- I and Type-II errors, critical region, level of significance, size and 
power, Most powerful test, Neyman- Pearson Lemma (statement and proof of 

sufficiency part only) and its applications to construct uniformly most powerful test, 

uniformly most powerful test, unbiased test (definition only). Likelihood ratio test, 
properties of likelihood ratio tests (without proof).                                                (15L)       

Tests for univariate normal mean(s), standard deviation(s), standard tests related to 

bivariate normal parameters (small and large samples). Confidence intervals for 

normal mean(s) and variance(s).                                                                   (10L) 
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List of Practical                                                                                                (20H)  
Testing of significance and confidence intervals for single mean and difference of two 

means. 

Testing of significance and confidence intervals for single standard deviation and 
difference of two standard deviations. 

Testing of parameters under bivariate normal distribution. 

Unbiased estimators (including unbiased but absurd estimators). 
Consistent estimators, efficient estimators and relative efficiency of estimators. 

Maximum Likelihood Estimation. 

Estimation by the method of moments, minimum Chi-square. 
Type I and Type II errors. 

Most powerful critical region. 

Uniformly most powerful critical region. 

Power curves. 
Likelihood ratio tests for simple null hypothesis against simple alternative hypothesis. 

Likelihood ratio tests for simple null hypothesis against composite alternative 

hypothesis. 
Large sample tests. 

 

References: 
Goon A.M., Gupta M.K., Das Gupta. B. (2005), Outline of Statistics, Vol. II, World 

Press, Calcutta. 

Casella, G. and Berger R.L. (2002): Statistical Inference, 2nd Edn. Thomson Learning. 
Goon A.M., Gupta M.K. Das Gupta. B. (2005), Fundamentals of Statistics, Vol. I, 

World Press, Calcutta. 

 

Foundations of Mathematics (For students from B.Sc. Statistics) 

CP-1    Real Analysis(S)  Code: STAPG-11S1, Credit 4 
Marks: 75+25=100 

Neighbourhood of a point. Interior point. Boundary point. Union and intersection of 

open and closed sets. Limit point and isolated point of a set. L.U.B. and G.L.B.  of a 
set. Bolzano-Weierstrass theorem on limit point. Derived set. Infimum and supremum 

of a set. Closure of a set. Dense set in ℝ.                                                                                  (10L) 
                 
Review of functions. Composite function and its properties. Inverse of a function. 

Sequence and series of functions.                                             (7L)  

Covering of a set by open intervals. Sub-covering. Cantor intersection theorem. 
Compact sets. Heine-Borel theorem and its converse. Continuity on compact set.  (8L)   

Definition of a sequence. Bounded and unbounded sequence. Limit of a sequence, 

Convergent, divergent and oscillatory sequences. Algebra of limits of sequences. Limit 
point of a sequence. Monotone sequences and their convergence. Sandwich theorem. 

Limit of some important sequences.  Cauchy's general principle of convergence, 

Cauchy Sequence. Subsequence: Subsequential limits. Limit supremum and limit 
infimum.  Bolzano-Weierstrass theorem for sequences.       (15L)  

Definition of series. Convergence and divergence. Geometric series, 𝑝-series. Cauchy's 
convergence criteria. Some basic tests of convergence.                                         (10L) 
 

References: 
Denlinger, C.G. (2011), Elements of real analysis, Jones & Bartlett Publishers.  

Apostol, T.M. (1985): Mathematical Analysis, Narosa.  

Rudin, W. (1976): Principles of Mathematical Analysis, McGraw Hill.  
Arnab Chakarborty (2010), Real Analysis, Vols I, II, III. Sarad book house. 

Ajit Kumar and S. Kumaresan (2014), A basic course in real analysis., CRC press. 
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Bartle, R.G. and Sherbert, D.R. (2014), Introduction to real analysis. Wiley. 

 
CP-2 Calculus(S) Code: STAPG-11S2, Credit 4  

Marks: 75+25=100 

𝜀 − δ definition of Limit of a function. Algebra of limit. Uniqueness of limit of a 
function.  Continuity of a function. Different properties of continuous functions. 
Piecewise continuous function. Various types of discontinuity. Sign-preserving 

property of continuous functions. Intermediate value theorem and allied results. 

Uniform continuity of a function and its different properties.               (18L) 
           

Differentiability of a real-valued function of single variable. Different examples. 

Geometric significance of derivative of a function. Lipschitz’s condition. Darboux’s 

theorem. Leibnitz’s theorem on successive derivatives and its applications.   (12L)
              

Rolle’s theorem, Mean value theorems of Lagrange and Cauchy with different 

examples.                         (5L) 
Taylor’s theorem with Schlomilch-Rouche’s, Lagrange’s and Cauchy’s form of 

remainder. Maclaurin’s series, with different examples.                                          (5L) 

Indeterminate forms, L’ Hospital’s rule and its consequences.                                (5L) 
Maxima and Minima of functions: Points of local extrema (maxima, minima and 

saddle point) of a function. Sufficient condition for the existence of local 

maxima/minima of a function. Different applications.                         (5L) 
 

References: 

Denlinger, C.G. (2011), Elements of real analysis, Jones & Bartlett Publishers.  

Apostol, T.M. (1985): Mathematical Analysis, Narosa.  
Rudin, W. (1976): Principles of Mathematical Analysis, McGraw Hill.  

Goldberg, R.R.: Methods of Real Analysis.  

Arnab Chakarborty (2010), Real Analysis, Vol I, II, III. Sarad book house. 
Ajit Kumar and S. Kumaresan (2014), A basic course in real analysis., CRC press. 

Bartle, R.G. and Sherbert, D.R. (2014), Introduction to real analysis. Wieley. 

 
CP-3  Linear Algebra(S)      Code: STAPG-11S3, Credit 4 

Marks: 75+25=100 

Fields, vector spaces, subspaces, linear dependence and independence, basis and 
dimension of a vector space, finite dimensional vector spaces, examples of vector 

spaces over real and complex fields, linear equations.                                          (12L) 

Vector spaces with an inner product, Gram-Schmidt orthogonalization process, 

orthonormal basis and orthogonal projection of a vector.                                  (4L) 
Linear transformations, algebra of matrices, row and column spaces of a matrix, 

elementary matrices, determinants, rank and inverse of a matrix, null space and 

nullity, partitioned matrices, Kronecker product.                                                  (16L) 
Hermite canonical form, method of finding different generalized inverses including 

that of Moore-Penrose, Idempotent matrices, Solutions of matrix equations.                   

                                                                 (10L) 
Real quadratic forms, reduction and classification of quadratic forms, index and 

signature, triangular reduction of a positive definite matrix.                                   (8L) 

 
References: 
Lay David C (2000): Linear Algebra and its Applications, Addison Wesley. 
Schaum’s Outlines (2006): Linear Algebra, Tata McGraw-Hill Edition, 3rd Edition. 
Biswas, S. (1997): A Textbook of Matrix Algebra, New Age International. 
Gupta,  S.C (2008): An Introduction to Matrices (Reprint). Sultan Chand & Sons. 
Datta, K.B (2002): Matrix and Linear Algebra. Prentice Hall of India Pvt. Ltd. 
Hadley, G (2002): Linear Algebra. Narosa Publishing House  (Reprint). 
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Searle, S.R (1982): Matrix Algebra Useful for Statistics. John Wiley &Sons. 
Chakraborty, Arnab (2014): Linear Algebra, first edition. Sarat Book House. 
 

Core Course 

CP-4 Stochastic Processes Code: STAPG-1204, Credit 4 
Marks: 75+25=100 
Introduction to Stochastic Processes (SP): classification of SP’s according to state 

space and time domain. Countable state Markov chains (MC’s), Chapman-Kolmogorov 
equations, calculation of n-step transition probability and its limit. Stationary 

distribution, classification of states, random walk and gambler’s ruin problem. 

Applications from social, biological and physical sciences.       (15L)

           
Discrete state space continuous MC: Kolomogorov-Feller differential equations. 

Poisson process, birth and death process. Applications to queues and storage 

problems. Wiener process as a limit of random walk, first-passage time and other 
problems.                            (15L) 

Renewal theory: Elementary renewal theorem and applications. Statement and uses of 

key renewal theorem; study of residual life time process. Stationary process: weakly 
stationary and strongly stationary processes; Moving average and auto regressive 

processes. Branching process: Galton-Watson branching process, probability of 

ultimate extinction, distribution of population size. Martingale in discrete time, 
inequality, convergence and smoothing properties. Statistical inference in MC and 

Markov processes.            (20L)

                                      
References:  

Adke, S. R. and Manjunath, S. M. (1984): An Introduction to Finite Markov Processes, 

Wiley Eastern. 

Bhat, B. R. (2000): Stochastic Models: Analysis and Applications, New Age 
International, India. 

Jagers, P. (1974): Branching Processes with Biological applications, Wiley. 

Karlin, S. and Taylor, H. M. (1975): A First Course in Stochastic Processes, Vol.1, 
Academic Press. 

Medhi, J. (1982): Stochastic Processes, Wiley Eastern. 

 

Generic Elective 

GE-1 Elementary Probability and Statistics Code: STAPG-1204, Credit 4 

Marks: 75+25=100 
Collection, tabulation and diagrammatic representation of data; Frequency 

distribution, graphical representation of a frequency distribution, histogram, 

frequency polygon, ogives; Common measures of central tendency and dispersion, 
coefficient of variation. Bivariate frequency distribution, scatter diagram, simple 

correlation and regression.           (16L)        

Random Experiments, Sample space, Events, classical definition of probability, 

Theorem of Total probability, Conditional probability, Statistical independence of 
events, product rule for probability, related problems.  

Random variables, expectation and variance of random variables, moments and 

moment generating function. Binomial, Poisson and Normal distributions, related 
problems.                   (16L) 

Population and sample; parameter and statistic, sampling distribution of a statistic, 

basic concepts of estimation – unbiasedness and consistency, notion of uniformly 
minimum variance unbiased estimator, standard error. Basic concepts of tests of 

significance, tests for means of normal distribution, Student’s t, Fisher’s t and paired-
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t tests, testing equality of means of several normal populations; 𝜒2 tests for 
independence in contingency tables.  

ANOVA for one-way and two-way classified data.                        (18L) 

 

References: 

Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002): Fundamentals of Statistics, Vols. 
I& II, 8th Edn. The World Press, Kolkata. 

Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical Statistics  

with Applications, (7th Edn.), Pearson Education, Asia. 
Mood, A.M., Graybill, F.A. and Boes, D.C. (2007): Introduction to the Theory of 

Statistics, 3rd Edn. (Reprint), Tata McGraw-Hill Pub. Co. Ltd. 

Tukey, J.W. (1977): Exploratory Data Analysis, Addison-Wesley Publishing Co. 

Agresti, A. (2010): Analysis of Ordinal Categorical Data, 2nd Edition, Wiley. 
Freedman, D., Pisani, R. and Purves, R.( 2014): Statistics, 4th Edition, W. W. Norton 

& Company. 

Goon, A.M., Gupta, M.K. & Dasgupta, B. (1994): An Outline of Statistical Theory (Vol-
1), World Press. 

Rahman, N.A. (1983): Practical Exercises in Probability and Statistics, Griffen. 

Ross, S. (2002): A First Course in Probability, Prentice Hall. 
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Semester- II 

Foundations of Statistics (For students from B.Sc. Mathematics) 

CP-5 Multivariate Analysis (M) Code: STAPG-21M1, Credit 4  

Marks: 75+25=100 

Multivariate Data: multiple regression, notions of multivariate distributions 
multiple and partial correlation coefficients.             (5L) 

Random Vector: Probability mass/density functions, Distribution function, 

mean vector& Dispersion matrix, Marginal & Conditional distributions.  (5L) 
Multivariate Normal distribution, Distribution of Linear Combinations of 

Normally Distributed Variates; Independence of Variates; Marginal 

Distributions, Conditional Distributions and their properties, moments. 

Maximum Likelihood Estimators of the Mean Vector and the Covariance 
Matrix.                (10L) 

Tests for Multiple and partial correlation coefficients.            (2L) 

Derivation of the Generalized T2-Statistic and Its Distribution. Uses of the 
T2-Statistic. Distribution of T2 Under Alternative Hypotheses; Power 

Function. Two-Sample Problem with Unequal Covariance Matrices. Some 

Optimal Properties of the T2-Test.             (10L) 
Wishart Distribution and its properties                                                  (15L) 

Multinomial Distribution and its properties.             (3L) 

 
References: 

Anderson, T.W. (2003): An Introduction to Multivariate Statistical Analysis, 

3rd Edn., JohnWiley 

Muirhead, R.J.  (1982): Aspects of Multivariate Statistical Theory, John 
Wiley. 

Kshirsagar, A.M. (1972): Multivariate Analysis, 1st Edn. Marcel Dekker. 

Johnson, R.A. And Wichern, D.W. (2007): Applied Multivariate Analysis, 6th 
Edn., Pearson & Prentice Hall 

 

CP-6 R-Programmin (M) Code: STAPG-21M2, Credit 4 
Marks: 50+25+25=100 

Introduction to R: Installation, command line environment, overview of 

capabilities, brief mention of open source philosophy. 
R as a calculator: The four basic arithmetic operations. Use of parentheses 

nesting up to arbitrary level. The power operation. Evaluation of simple 

expressions. Quotient and remainder operations for integers. Problem 

solving. 
Standard functions, e.g., sin, cos, exp, log. 

The different types of numbers in R: Division by zero leading to Inf or -Inf. 

NaN. NA. No need to go into details.           (20L) 
Variables. Creating a vector using c( ), seq( ) and colon operator. How 

functions map over vectors. Problem solving these operators. 

Functions to summarise a vector: sum, mean, standard deviation, median 
etc. Extracting a subset from the vector (by index, by property). 

R as a graphing calculator: Introduction to plotting. Plot ( ), lines ( ), abline(). 

No details about the graphics parameters except colour and line width. 



10 | P a g e  
 

Barplot, Pie chart and Histogram. Box plot. Scatter plot and simple linear 

regression using lm(y~x).             (20L) 
 

List of Practicals                      (20H) 

1. Problems on command line environment. 
2. Problems using basic arithmetic operations. 

3. Problems using power operations. 

4. Problems using quotient and remainder operations. 

5. Problems on mean, sd, median etc. 
6. Problems using Plot, abline . 

7. Problems using Bar plot, pie chart, and Histogram. 

8. Problems using Box plot, scatter plot etc. 
9. Problem of linear regression using lm(y~x). 

 

References: 
Gardener, M. (2012), Beginning R: The Statistical Programming

 Language, Wiley Publications. 

Braun W J, Murdoch D J (2007): A First Course in Statistical Programming 
with R. Cambridge University Press. New York. 

A simple introduction to R by Arnab Chakraborty (freely available at 

http://www.isical.ac.in/~arnabc/) 

R for beginners by Emmanuel Paradis (freely available at ftp://cran.r- 
project.org/pub/R/doc/contrib/Paradis-rdebuts_en.pdf) 

 

Foundations of Mathematics (For students from B.Sc. Statistics) 

CP-5 Number Theory (S) Code: STAPG-21S1, Credit 4  

Marks: 75+25=100 

Some basics of number theory including Pythagorian triples          (5L) 
Division algorithm, Euclid’s algorithm for calculating G.C.D., Diophantine 

equations                  (8L) 

Primes and their distributions, Goldbach conjecture, Congruences, Fermat 
factorization theorem, Fermat’s little theorem         (15L) 

M�̈�bius inversion theorem, Euler’s Phi function and its properties, Primitive 
roots and indices.                (8L) 

Quadratic reciprocity law              (3L) 

Mersenne primes and Fermat’s numbers.            (5L) 
Fibonacci number and continued fractions            (6L) 

 

References: 
T.M. Apostol (1976), Introduction to Analytic Number theory. 

Burton, D.M. (1980), Elementary number theory. 
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CP-6 Advanced Numerical Analysis (S) Code: STAPG-21S2, Credit 4 

Marks: 50+25+25=100 
Finite differences, Lagrange, Hermite and spline interpolation.         (8L) 

Numerical solutions of algebraic and transcendental equations, Method of 

iteration and Newton-Raphson method, Rate of convergence.           (8L) 
Solution of systems of linear algebraic equations using Gauss elimination 

and Gauss-Seidel methods.                    (4L) 

Numerical differentiation and integration.             (6L) 

Numerical solutions of ODEs using Picard, Euler, modified Euler and 
Runge-Kutta methods.                                                                             (8L) 

Calculation of eigen values and  eigen vectors using iterative methods.    (8L) 

 
List of Practical on (using R-programming):          (20H) 

1. Problems on Finite differences 

2. Problems on numerical solutions of equations 
3. Problems on numerical differentiation and integration 

4. Numerical solution of ODE 

5. Problems on eigen values and eigen vectors. 
         

References:  

Kernighan, B.W. and Ritchie, D.(1988): C Programming Language, 2nd 

Edition, Prentice Hall. 
Balagurusamy, E. (2011): Programming in ANSI C, 6th Edition Tata McGraw 

Hill. 

Gottfried, B.S. (1998): Schaum’s Outlines: Programming with C, 2nd 
Edition, Tata Mc. GrawHill. 

Jain, M. K., Iyengar, S. R. K. and Jain, R. K. (2003): Numerical methods for 

scientific and engineering computation, New age International Publisher, 
India. 

Mukherjee, Kr. Kalyan (1990): Numerical Analysis. New Central Book 

Agency. 
Sastry, S.S. (2000): Introductory Methods of Numerical Analysis, 3rd 

edition, Prentice Hall of India Pvt. Ltd., New Delhi. 

Scarborough, J.B. (1966): Numerical Mathematical Analysis. Oxford and 

IBH Publishing. 
 

Core Course 

CP-7 Linear models and Regression Analysis Code: STAPG-2203,   

Credit 4, Marks: 50+25+25=100 

 
Gauss-Markov set-up, Least squares estimates, Error and estimation 

spaces, variances and covariances of least squares estimators, estimation of 

error variance, estimation with correlated observations. Tests of hypotheses 
for one and more than one linear parametric functions, confidence intervals 

and regions, Analysis of Variance, Power of F-test, Multiple comparison tests 

due to Tukey and Scheffe, simultaneous confidence intervals.        (15L)  
Simple linear regression, multiple regression, fit of polynomials and use of 

orthogonal polynomials. Introduction to Generalized Linear Models: Logistic 

Regression.                  (10L) 
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Residuals and their plots as tests for departure from assumptions such as 

fitness of the model, normality, homogeneity of variances and detection of 
outliers. Remedies. Introduction to non-linear models. Multicollinearity, 

Ridge regression and principal component regression, subset selection of 

explanatory variables              (15L)  
List of Practical                (20H)                                                                                                                          

Least squares estimation technique 

Tests of hypotheses for one and more than one linear parametric functions 

 Analysis of Variance 
Tukey’s test 

Logistic regression 

Homogeneity of variances 
Detection and elimination of multicollinearity 

Residual plots and their interpretations 

 

References: 

Cook, R. D. and Weisberg, S. (1982). Residual and Influence in Regression. 

Chapman and Hall. 
Draper, N. R. and Smith, H. (1998). Applied Regression Analysis. 3rd Ed. 

Wiley. 

Gunst, R. F. and Mason, R. L. (1980). Regression Analysis and Its 
Applications – A Data Oriented Approach. Marcel and Dekker. 

Rao, C. R. (1973). Linear Statistical Inference and Its Applications. Wiley 

Eastern. 
Weisberg, S. (1985). Applied Linear Regression. Wiley. 

 

CP-8 Sample Survey Analysis  Code: STAPG-2204, Credit 4           
Marks: 50+25+25=100 

Review of basic finite population sampling techniques [srswr/wor, stratified, 

systematic] and related results in estimation of population mean and total. 

Allocation problem in stratified sampling.            (10L) 
Concepts of Sampling Design and Design based Inference. Rao-

Blackwellization of estimators.              (8L) 

Unequal probability sampling: ppswr/wor methods [including Lahiri’s 
Scheme] and related estimators of a finite population [Hansen-Hurvitz and 

Des raj Estimators for a general sample size and Murthy’s Estimator for a 

sample of size 2].                                                                                   (8L)  
Ratio and Regression estimators based on srswor method of sampling .Two 

stage sampling with equal number of second stage units. Double sampling. 

Cluster  sampling.                                     (7L)  
Randomized Response Technique [Warner’s Model: related and unrelated 

questionnaire methods]                 (7L) 

List of Practical               (20H) 

1. Problems on SRSWR/WOR, Stratified and Systematic Sampling   
2. Problems on PPSWR/WOR. 

3. Ratio and Regression Estimators 

4. Two stage sampling 
5. Randomized Response Technique    
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References: 

Chaudhuri, A. and Vos, J. W. E. (1988): Unified Theory and Strategies of 
Survey Sampling, North-Holland, Amsterdam. 

Chaudhury, A. and Mukerjee, R. (1988): Randomized Response – Theory and 

Techniques, New York, Marcel Dekker Inc. 
Cochran, W. G. (1984): Sampling Techniques, 3rd Ed. Willey. 

Des Raj and Chandhok (1998): Sampling Theory, Narosa. 

Mukhopadhyay, P. (1998): Small area estimation in survey sampling, 

Narosa. 
 

Generic Elective 

GE-2 Descriptive Statistics  Code: STAPG-2305, Credit 4                

Marks: 50+25+25=100 

Introduction: Nature of Statistics, Uses of Statistics, Statistics in relation to 
other disciplines, Abuses of Statistics.                     (2L) 

Types of Data: Concepts of population and sample, quantitative and 

qualitative data, cross-sectional and time-series data, discrete and 
continuous data, different types of scales.              (3L)  

Collection and Scrutiny of Data: Primary data – designing a questionnaire 

and a schedule, checking its  consistency.  Secondary  data – its  major  

sources.  Complete enumeration. Controlled experiments, Observational 
studies and Sample Surveys. Scrutiny of data for internal consistency and 

detection of errors in recording. Ideas of cross-validation.                   (3L)  

Presentation of data: Construction of Tables with one or more factors of 
classification, diagrammatic representations, frequency distributions, 

cumulative frequency distributions and their graphical representations, 

stem and leaf displays.                           (4L) 
Univariate data – different measures of location, dispersion, relative 

dispersion, skewness and kurtosis, Moments, Liapounov’s inequality, 

Quantiles and measures based on them, comparison with moment 
measures. Box Plot. Outlier Detection.            (10L) 

Bivariate data – scatter diagram, correlation coefficient and its properties, 

Correlation ratio, Correlation Index, Intra-class correlation, Concept of 

Regression, Principles of least squares, Fitting of polynomial and exponential 
curves. Rank correlation – Spearman’s and Kendall’s measures.            (13L)  

Analysis of Categorical Data: Consistency of data, independence and 

association of attributes, measures of association – Pearson’s and Yule’s 

measures, Goodman-Kruskal’s 𝛾.               (5L) 
 

List of Practical                                                                             (20H)  

Graphical representation of data. 
Problems based on measures of central tendency. 

Problems based on measures of dispersion. 

Problems based on combined mean, variance and coefficient of variation. 

Problems based on moments, skewness and kurtosis. 
Fitting of quadratic and exponential functions. 

Karl Pearson’s correlation coefficient. 
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Correlation coefficient for a bivariate frequency distribution. 

Lines of regression, angle between lines and estimated values of variables. 
Spearman’s rank correlation. 

Box Plot. 

 
References:  

Miller, Irwin and Miller, Marylees (2006): John E. Freund’s Mathematical 

Statistics  with Applications, (7th Edn.), Pearson Education, Asia. 

Mood, A.M., Graybill, F.A. and Boes, D.C. (2007): Introduction to the Theory 
of Statistics, 3rd Edn. (Reprint), Tata McGraw-Hill Pub. Co. Ltd. 

Goon A.M.,Gupta M. K., Dasgupta B.(1998): Fundamentals of Statistics (Vol-

1),World Press. 
Yule G.U & Kendall M.G. (1950): An Introduction to the Theory of Statistics, 

C.Griffin. 

Snedecor & Cochran (1967): Statistical Methods (6th ed), Iowa State Univ. 
Press. 

Wallis F.E. & Roberts H.V. (1957): Statistics- a new approach, Methuen. 

Tukey J.W. (1977): Exploratory Data Analysis, Addison-Wesley Publishing 
Co. 
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Semester- III 

Core Course 

 
CP-9 Measure Theory and Probability Code: STAPG-3201,   Credit 4        

Marks: 75+25=100 

 
Classes of sets, fields, sigma-fields, Borel sigma-field in Rk, sequence of sets, 

limsup and liminf of a sequence of sets. Measure, Probability measure, 

properties of a measure, Lebesgue and Lebesgue-Steljes measures on Rk. 
                                                                          (15L)  

Measurable functions, Random variables, sequence of random variables, 

almost sure convergence, convergence in probability and convergence in 

distribution. Monotone convergence theorem(Statement only). Fatou’s 
lemma (Statement only), Dominated convergence theorem (Statement only).

                                         (10L)  

Borel-Cantelli Lemma (Statement only), Weak law and strong law of large 
numbers for iid sequences. CLT for iid random variables. CLT for a sequence 

of independent random variables under Lindeberg’s condition.          (15L)   

Characteristic function, Levy’s continuity theorem.                          (10L)  
 

References: 

Ash, R. (1972): Real analysis and probability, Academic Press. 
Billingsley, P. (1986): Probability and Measure, Wiley. 

Dubley, R. M. (1989): Real Analysis and Probability, Wordsworth and 

Brooks/Cole. 

Kingman, J. F. C. and Taylor, S. J. (1966); Introduction to Measure and 
Probability. 

  

CP-10 Estimation  Code: STAPG-3202,   Credit 4        
Marks: 50+25+25=100 

Introduction: Parametric models, Point estimation, Tests of hypothesis and 

interval estimation.                (5L) 
Information in data about the parameters as variation in Likelihood 

function, concept of no information, Sufficiency, Neyman-Fisher 

Factorization theorem, likelihood equivalence, Minimal sufficient statistic, 
Exponential families and Pitman families, Invariance property of sufficiency 

under one-one transformation of sample space and parameter space. Fisher 

information for one and several parameters models.                              (10L) 

Methods of estimation: maximum likelihood method, methods of moments 
and percentiles, solution of likelihood equations, iterative procedures, choice 

of estimators based on unbiasedness, minimum variance, mean squared 

error, minimum variance unbiased estimators, Rao-Blackwell theorem, 
completeness, Lehmann-Scheffe theorem, necessary and sufficient 

conditions for MVUE, Cramer-Rao lower bound approach.         (10L) 

Interval Estimation of parameters.              (5L)    
One sample U-statistics, Kernel and symmetric kernel, Two sample U-

statistics, Asymptotic distribution of U-statistics. UMVUE property of U-
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statistics, Asymptotic distribution of linear function of order statistics.  (10L)

                                
List of Practical                 (20H) 

1. Point estimation of parametric functions 

2. Interval estimation of parametric functions 
3. Non-parametric estimation of functional.  

   

References: 

Ferguson, T. S. (1967): Mathematical Statistics, Academic Press. 
Kale, B. K. (1999): A First Course on Parametric Inference, Narosa 

Publishing House. 

Lehmann, E. L. (1986): Theory of Point Estimation (Student Edition). 
Rao, C. R. (1973): Linear Statistical Inference. 

Rohatgi, V. (1988): An Introduction to probability and Mathematical 

Statistics, Wiley Eastern Ltd., New Delhi (Student Edition). 
Berger, J. O. (1985): Statistical Decision Theory and Bayesian Analysis, 2nd 

Ed., Springer. 

 
CP-11 Tests of Hypotheses Code: STAPG-3203,   Credit 4                

Marks: 50+25+25=100 

Concepts of critical regions, test functions, two kinds of errors, size 

function, power function, level, MP, UMP tests, Neyman – Pearson Lemma, 
MP test for simple null against simple alternative hypothesis, UMP tests for 

simple null hypothesis against one sided alternatives and for one sided null 

against one sided alternatives in one parameter exponential family. 
Extension of these results to Pitman family when only upper and lower end 

depends on the parameter and to distributions with MLR property, non-

existence of UMP test for simple null against two sided alternatives in one 
parameter exponential family.                                     (20L) 

 

Rank tests, Locally most powerful rank tests, Linear rank statistics and 
their distributional properties under null hypothesis, Pitman’s asymptotic 

relative efficiency.               (10L) 

One sample location problem, sign test and signed rank test, two sample 

Kolmogorov-Smirnov tests. Two sample location and scale problems. 
Wilcoxon-Mann-Whitney test, normal score test, ARE of various tests based 

on linear rank statistics. Kruskal-Wallis K sample test.         (10L)

  
List of Practical               (20H) 

1. Testing problems on (i) simple vs simple, (ii) simple vs composite, (iii) 

composite vs composite. 
2. Power curve for different tests. 

3. Non-parametric tests for one sample and more than one sample 

situations.  
References: 

Rao, C. R. (1973): Linear Statistical Inference. 

Lehmann, E. L. (1986): Testing Statistical Hypothesis (Student Edition). 
Gibbons, J.D. (1985): Nonparametric statistical inference, 2nd ed., Marcel 

Dekker, Inc. 
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Department Specific Elective 
SP-1 Time Series Analysis Code: STAPG-34A4,   Credit 4                

Marks: 50+25+25=100 

Decomposition and Smoothing  of Time series and  forecasting.               (5L) 
Representation of time series as a stochastic process. Weakly and strongly 

Stationary process and their examples.                                                   (4L) 

Ergodicity, sufficient condition for ergodicity.                                          (4L) 

Autocorrelation and partial autocorrelation functions and their properties  
                                                                                                               (5L) 

AR, MA, ARMA models and their properties.                                            (8L) 

Estimation of ARIMA model parameters,                                                  (4L) 
Forecasting: minimum MSE forecast using ARIMA models                       (4L) 

Spectral Analysis of weakly Stationary process. Priodogram and correlogram 

analysis. Brief discussion on non stationary time series.                          (6L) 
 

List of Practical               (20H) 

1. Problems on determination of trend, seasonal and cyclical indices 
2. Problems on Moving Averages. 

3. Problems on AR and ARMA. 

4. Estimation of parameters of ARIMA 

5. Problems on Forecasting. 
                                                                                                  

References: 

Anderson, T.W.: The Statistical Analysis of Time series 
Brockwell and Davis (2002): Introduction to Time series and forecasting 

Gujarati, D.: Basic Econometrics. 

 
SP-2 Applied Multivariate Analysis   Code: STAPG-34B5,   Credit 4              

Marks: 50+25+25=100 

Concept, Computation and Large sample inferences of  Principal  
Component Analysis and Canonical Correlation Analysis.                        (8L) 

Factor Analysis: Concept, Factor model, estimation of factor loadings, 

Factor rotation, estimation of factor scores, Model fit.                              (8L) 

Multivariate Analysis of Variance (MANOVA): one way and two way 
Classified data with one observation per cell.                                           (8L) 

Discrimination between two multivariate populations with common  

Dispersion, sample discriminate function, estimation, Fisher’s method for  
discriminating among several populations.                                              (8L) 

Cluster Analysis: Proximity measures, Hierarchical clustering techniques: 

Single, complete and average linkage algorithms. Non-hierarchical clustering  
Technique: k-mean method.                                                                    (8L) 

 

List of Practical                       (20H) 
1. Principal Component Analysis 

2. Factor Analysis 

3. Discriminant Analysis 
4. Cluster Analysis 
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References: 

Anderson, T. W. (1983): An Introduction to Multivariate Statistical Analysis, 
2nd Ed., Wiley. 

Giri, N. C. (1977): Multivariate Statistical Inference, Academic Press. 

Seber, G. A. F. (1984): Multivariate Observations, Wiley. 
Johnson, R. and Wichern (1992): Applied Multivariate Statistical Analysis, 

prentice-Hall, 3rd Ed. 
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Semester- IV 
Core Course  

CP-12 Bayesian Inference    Code: STAPG-4201,   Credit 4 
Marks: 50+25+25=100 

 

Why Bayesian Inference? Loss functions, expected loss, different priors, 
Bayes’ risk, optimal Bayes’ rules, Bayes’ inference.                                (20L) 

Monte Carlo Integration, Rejection and Importance Sampling, Markov 

Chains, The Gibbs Sampler, Hierarchical Models, Exchangeability; Linear 
Models Revisited, More Complicated MCMC Algorithms                 (10L) 

Hypothesis Testing, The Bayes Factor, Model Choice vs. Model Averaging, 

The Kalman Filter, Sequential Monte Carlo                  (10 L) 
 

List of Practical                      (20H) 

1. Bayes’ estimation under assumption of different priors and different loss 
functions. 

2. Monte Carlo Simulation. 

3. Monte Carlo Integration. 

4. Use of Metropolis-Hastings Algorithm. 
5. Use of Rejection and Importance Sampling.  

 

References: 
J. Gill (2008). Bayesian Methods: A Social and Behavioral Sciences 

Approach, Second Edition. Chapman & Hall.  

A. Gelman, J.B. Carlin, H.S. Stern and D.B. Rubin (2004). Bayesian Data 
Analysis, Second Edition. Chapman & Hall.  

W. J. Braun and D. J. Murdoch (2007). A First Course in Statistical 

Programming with R. Cambridge University Press 
 

CP-13  Population Statistics  Code: STAPG-4202,   Credit 4  

Marks: 50+25+25=100 

 Coverage and content errors in demographic data, use of balancing 
equation and Chandrasekharan – Deming formula to check completeness of 

regression data. Adjustment of age data – use of Whipple, Myer and UN 

indices. Population composition, dependency ratio.            (6L) 
Measure of fertility, stochastic model for reproduction, distributions of time 

to first birth, inter – live birth intervals and of number of births, estimation 

of parameters, estimation of parity progression ratios from open birth 
interval data.                (10L) 

Measures of mortality, construction of complete and abridged life tables, 

Distributions of life table functions and their estimation.          (7L) 
Stable and quasi stable populations, intrinsic growth rate. Models for 

population growth, and their fitting to population data. Stochastic models 

for population growth.              (6L)  

Stochastic models for migration and for social and occupational mobility 
based on Markov chains. Estimation of measures of mobility.        (7L)     

Methods for population projection. Use of Leslie matrix.        (4L)
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List of Practical                     (20H) 

1. Measures of Mortality 
2. Construction of Complete and Abridged Life tables 

3. Measures of Fertility 

4. Population projection 
5. Measures of Mobility 

 

References: 

Bartholomew, D.J. (1982): Stochastic Models for Social Processes, John 
Willey. 

Benjamin B., (1969): Demographic Analysis, George Allen and Unwin. 

Chiang,C.L. (1968): Introduction to Stochastic Process in Bio-statistics; 
John Willey. 

Cox, P.R. (1970): Demography, Cambridge University Press. 

Keyfitz, N. (1977): Applied Mathematical Demography, Springer Verlag. 
Spiegelman, M. (1969): Introduction to Demographic Analysis, Harvard 

University Press. 

Wolfenden, H.H. (1954): Population Statistics and their Compilation; 
American Actuarial Society. 

 

Department Specific Elective (Choose any one from each of SP-3 and SP4) 

 
SP-3 Design of Experiments  Code: STAPG-44A2,   Credit 4 

Marks: 50+25+25=100 

 
Introduction to designed experiments              (2L) 

Finite group and finite field, finite geometry.                  (7L) 

Factorial experiments: 3n factorial experiments, illustrations, main effects 
and interactions, confounding and illustrations.                      (8L) 

General block design and its information matrix (C).                            (5L) 

Criteria for connectedness, balance and orthogonality.                            (3L) 
Intra-block analysis including estimability, best point estimates, interval 

estimates of estimable linear parametric functions and testing of linear 

hypotheses).                                                 (6L) 

BIBD: Description, construction and analysis.                              (9L) 
 

List of Practical               (20H) 

1. Factorial experiments 
2. Confounded experiments 

3. Construction and analysis on BIBD. 

       
References: 

Dey, Aloke (1986): Theory of Block Designs, Wiley Eastern. 

Dean, A. and Voss, D. (1999): Design and Analysis of Experiments, Springer. 
Das, M. N. and Giri, N. (1979): Design and Analysis of Experiments, Wiley 

Eastern. 

Joshi, D. D. (1987): Linear Estimation and Design of Experiments, Wiley 
Eastern. 
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Montgomery, C. D. (1976): Design and Analysis of Experiments, Wiley, New 

York. 
Searle, S. R., Casella, G. and McCulloch, C. E. (1992): Variance 

Components, Wiley. 

 
SP-3 Optimization Techniques Code: STAPG-44C2,   Credit 4 

Marks: 75+25=100 

Linear Programming problems: transportation and assignment problems. 

Travelling Salesman problem.                     (18L) 
Search methods: different search methods for the single and several 

variable(s). Fibonacci, Golden Section, Steepest Descent methods           (8L) 

Integer programming: integer linear and mixed integer linear programming 
problems, Gomery’s cutting plane method, Branch and Bound method. 

Balas algorithm for zero-one programming,           (11L) 

Goal programming formulation of goal constraints, Partitioning algorithm.   
      (4L) 

Non-linear programming: multivariate optimization with inequality 

constraints. Kuhn-Tucker conditions. Convex programming, Quadratic 
Programming – Wolfe’s algorithm. Dynamic Programming.         (9L) 

 

References: 

G. Hadley : Linear Programming 
K.G. Murthy : Linear and Combinatorial Programming 

S. N.S. Kambo : Mathematical Programming Techniques 

S.S. Rao : Optimization – Theory and Applications 
K.V. Mittal : Optimization Methods 

 

SP-4 Reliability Analysis  Code: STAPG-44B3,   Credit 4  
Marks: 75+25=100 

 

Reliability: basic concepts, components and systems, structure function, 
reliability of series, parallel, and k-out-of-n systems, coherent systems, 

reliability of the coherent systems. Cut set and minimal cut set; path set 

and minimal path set, calculation of reliability of a system in terms of 

minimal path sets and minimal cut sets.             (10L) 
Concepts of hazard rate, reversed hazard rate  and mean residual life 

functions                                           (2L) 

Different stochastic orders and their interrelations and usefulness.       (10L) 
Notions of ageing, IFR, IFRA, DMRL, NBU, NBUE, and HNBUE classes and 

their duals; Closures of these classes under the formation of Coherent 

systems. Bounds on system reliability, structural and reliability importance 
of components.                                                                                     (16L) 

Life distributions- exponential, Pareto, Weibull, gamma etc.                  (8L) 

Optimization of system reliability by using different kinds of standby 
components.                                  (4L) 
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References:  

Barlow R.E. and Proschan F. (1985):  Statistical Theory of Reliability and 
Life testing: Holt, Rinehart and Winston. 

Lawless J.F. (1982): Statistical model and Methods of Life time data, John 

Willey. 
Bain L.J. and Engelhardt (1991): Statistical Analysis of Reliability and Life 

testing Models, Marcel Dekker. 

Shaked, M. and Shanthikumar, J.G. (2007): Stochastic Orders, Springer. 

Nelson, W. (1982): Applied Life Data Analysis, John Willey. 
 

SP-4 Advanced Data Analytic Technique  Code: STAPG-44D3,   Credit 4 

Marks: 50+25+25=100 
 

Categorical Data: Odds ratio, relative risk and their asymptotic distribution, 

Measures of ordinal association.            (8L) 
 

Logisitic and Poisson regression: logit model for dichotomous data with 

single and multiple explanatory variables, ML estimation, large sample tests 
about parameters, goodness of fit, analysis of deviance, variable selection, 

extension to polytomous data, Introduction to Poisson regression.        (14L) 

EM algorithm: applications to missing and incomplete data problems, 

mixture models, Application in Cluster analysis           (8L) 
Markov Chain Monte Carlo methods: Gibbs sampling for multivariate 

simulation, Metropolis-Hastings Algorithm.            (10L) 

 
List of Practical             (20H) 

1. Problems on Logistic regression. 

2. Problems on Poisson regression 
3. Application of EM algorithm to missing data 

4. Application of EM algorithm to incomplete data 

5. Problems on Cluster analysis 
 

References: 

Agresti (1990). Categorical Data Analysis. Wiley, New York. 

P. McCullagh and J.A. Nelder (1999). Generalized Linear Models, Second 
edition. Chapman and Hall, New York. 

 

 
Dissertation        Code: STAPG-4905,   Credit 4, Marks: 100 
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RAIGANJ UNIVERSITY
PG Syllabus in Zoology

CBCS-2017-18
Department of Zoology

MARKS & CREDIT STRUCTURE UNDER THE CBCS SYSTEM
Paper
No. Title of the Course Paper Detail

Type of the
Course Code Marks Credit

Semester- 1

1
Functional Biology of Non- Chordate &
Chordate CP- 1

Foundation
Course ZOOPG 1101

(75+ 25)=
100 4

2 Boichemistry and Endochrinology CP- 2
Foundation
Course ZOOPG 1102

(75+ 25)=
100 4

3 Cell Biology and Genetics CP- 3 Core ZOOPG 1203
(75+ 25)=

100 4

4 Practical to 1101 & 1203 CP- 4 Core ZOOPG 1204
(50+ 50)=

100 4

5 Ecology GE- 1 GE- 1 ZOOPG 1305 100 4

6 Environmental Studies/ English

AEC (Ability
Enhancement

Course)

Non- Credit
Course
(AEC)

PG15U6/
PG15V6 50 2

Semester- 2

1 Immunology and Biotechnology CP- 5 Core ZOOPG 2201
(75+ 25)=

100 4

2 Ecology and Animal Behaviour CP- 6 Core ZOOPG 2202
(75+ 25)=

100 4

3 Insectbiology and Aquaculture CP- 7 Core ZOOPG 2203
(75+ 25)=

100 4

4

Practical to Immunology and
Biotechnology & Biochemistry- Ecology-
Aquaculture CP- 8 Core ZOOPG 2204

(75+ 25)=
100 4

5 Development of Biology GE- 2 GE- 2 ZOOPG 2305
(75+ 25)=

100 4

6 Entrepreneurship/ IPR

SEC (Skill
Enhancement

Course)

Non- Credit
Course
(SEC)

PG26W6/
PG26X6 50 2

Semester- 3

1
Taxonomy- Biosystematics- Biodiversity
and Wildlife CP- 9 Core ZOOPG 3201

(75+ 25)=
100 4

2
Development Biology and Gamete
Biology CP- 10 Core ZOOPG 3202

(75+ 25)=
100 4

3 Biophysics and Biostatistics CP- 11 Core ZOOPG 3203
(75+ 25)=

100
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4

Cellular and Molecular Immunology

SP- 1
Discipline
Specific
Elective

ZOOPG

34A4

(75+ 25)=
100 4

Ecology 34C4
Insect Physiology, Biochemistry and
Industrial Entomology 34E4

Applied Ichthyology and Acquaculture 34G4
Endocrinology and Reproductive
Physiology- Paper- I 34I4

5 Practical and GD to SP- 1 SP- 2
Discipline
Specific
Elective

ZOOPG

34B5

(75+ 25)=
100 4

34D5

34F5

34H5

34J5

6 NSS/ NCC

CCECC (Co-
Curricullar/
Extra-

Curricullar
Courses)

Non- Credit
Course
(CECC)

PG37Y6/
PG37Z6 50 2

Semester- 4

1 Animal Physiology CP- 12 Core ZOOPG 4201
(75+ 25)=

100 4

2

Clinical and applied immunology

SP- 3
Discipline
Specific
Elective

ZOOPG

44A2

(75+ 25)=
100 4

Ecology and environmental biology 44C2

Insect pest and Management 44E2

Fish technology and management 44G2
Endocrinology and Reproductive
Physiology- Paper- II 44I2

3 Practical and GD to SP- 3 SP- 4
Discipline
Specific
Elective

ZOOPG

44B3

(75+ 25)=
100 4

44D3

44F3

44H3

44J3

4 Evolution and Population Genetics Core Core ZOOPG 4202
(75+ 25)=

100 4

5 Study Tour & Dissertation Dissertation Dissertation ZOOPG 4905
(75+ 25)=

100 4
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M.Sc. Syllabus in Zoology
FIRST SEMESTER

FUNCTIONAL BIOLOGY OF NON- CHORDATE AND CHORDATE

CODE: ZOOPG 1101 Marks 75+25= 100 CREDIT- 4

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

BOICHEMISTRY AND ENDOCHRINOLOGY

CODE: ZOOPG 1102 Marks 75+25= 100 CREDIT- 4

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
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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
8. Hormones and reproduction : Male and female hormones and their functions

CELL BIOLOGY AND GENETICS

CODE: ZOOPG 1203 Marks 75+25= 100 CREDIT- 4

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) Ca2+ dependent cell-adhesion molecule ii) Ca2+ 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
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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

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.

PRACTICAL TO 1101 & 1203*

CODE: ZOOPG 1204 Marks 50+50= 100 CREDIT- 4

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
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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)

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) : 5th and 7th 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)

ZOOPG1204: 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)

(*To be held in two separate days)
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ECOLOGY

CODE: ZOOPG 1305 Marks 75+25= 100 CREDIT- 4

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,
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.

AEC (Ability Enhancement COURSE (Non-Credit Course)

Environmental Studies(PG15U6)/English(PG15V6) Marks 50
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M.Sc. Syllabus in Zoology
SECOND SEMESTER

IMMUNOLOGY AND BIOTECHNOLOGY

CODE: ZOOPG 2201 Marks 75+25= 100 CREDIT- 4

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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ECOLOGY AND ANIMAL BEHAVIOUR

CODE: ZOOPG 2202 Marks 75+25= 100 CREDIT- 4

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.

INSECT BIOLOGY AND AQUACULTURE

CODE: ZOOPG 2203 Marks 75+25= 100 CREDIT- 4

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
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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
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)

PRACTICAL TO IMMUNOLOGY AND BIOTECHNOLOGY & BIOCHEMISTRY-
ECOLOGY- AQUACULTURE

CODE: ZOOPG 2204 Marks 75+25= 100 CREDIT- 4

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
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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 quadrate by species area curve.
11. Comments on Ecological specimens and Limnological apparatus.

ZOOPG2204: 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.
(* To be held in two separate days)

GENERAL ELECTIVE (GE- 2)

DEVELOPMENT BIOLOGY

CODE: ZOOPG 2305 Marks 75+25= 100 CREDIT- 4

Unit 1: Overview of Immune System

Basic concepts of health and diseases, Historical perspective of Immunology, Cells and organs of
the Immune system

Unit 2: Innate and Adaptive Immunity
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Anatomical barriers, Inflammation, Cell and molecules involved in innate immunity, Adaptive

immunity (Cell mediated and humoral).

Unit 3: Antigens

Antigenicity and immunogenicity, Immunogens, Adjuvants and haptens, Factors influencing

immunogenicity, B and T-Cell epitopes

Unit 4: Immunoglobulins

Structure and functions of different classes of immunoglobulins, Antigen- antibody interactions,
Immunoassays (ELISA and RIA), Hybridoma technology, Monoclonal antibody production

Unit 5: Major Histocompatibility Complex Structure and functions of MHC molecules.

Structure of T cell Receptor and its signalling, T cell development & selection

Unit 6: Cytokines

Types, properties and functions of cytokines.

Unit 7: Complement System

Components and pathways of complement activation.

Unit 8: Hypersensitivity

Gell and Coombs’ classification and brief description of various types of hypersensitivities.

Unit 9: Immunology of diseases

Malaria, Filariasis, Dengue and Tuberculosis

Unit 10: Vaccines

Various types of vaccines. Active & passive immunization (Artificial and natural).

SEC (Skill Enhancement Course) Non-Credit Course

Entrepreneurship (PG26W6)/ IPR (PG26X6) Marks 50
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M.Sc. Syllabus in Zoology
THIRD SEMESTER

TAXONOMY, BIOSYSTEMATICS, BIODIVERSITY AND WILDLIFE

CODE: ZOOPG 3201 Marks 75+25= 100 CREDIT- 4

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

DEVELOPMENT BIOLOGY AND GAMETE BIOLOGY

CODE: ZOOPG 3202 Marks 75+25= 100 CREDIT- 4

Development Biology
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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.

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.

BIOPHYSICS AND BIOSTATISTICS

CODE: ZOOPG 3202 Marks 75+25= 100 CREDIT- 4

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
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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:

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.

DISCIPLINE SPECIFIC ELECTIVE COURSES

CELLULAR ANDMOLECULAR IMMUNOLOGY

CODE: ZOOPG 34A4 Marks 75+25= 100 CREDIT- 4

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.
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3. Complement
4. Cytokines.
5. Organization of MHC in mouse and human, Polymorphism, Antigen presentation and MHC
restriction,

ECOLOGY

CODE: ZOOPG 34C4 Marks 75+25= 100 CREDIT- 4

Unit I: Ecological Processes Marks 37.5

1. Principles pertaining to limiting factors:
Liebig’s law of the minimum, Shelford’s Law of tolerance, Law of limiting factors,
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.
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INSECT PHYSIOLOGY & BIOCHEMISTRY AND INDUSTRIAL ENTOMOLOGY

CODE: ZOOPG 34E4 Marks 75+25= 100 CREDIT- 4

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

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

ENDOCRINOLOGY AND REPRODUCTIVE PHYSIOLOGY

CODE: ZOOPG 34E4 Marks 75+25= 100 CREDIT- 4

Unit I: Reproductive Physiology Marks 37.5

Unit II: Endocrinology Marks 37.5
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APPLIED ICHTHYOLOGY AND AQUACULTURE

CODE: ZOOPG 34G4 Marks 75+25= 100 CREDIT- 4

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

MOLECULAR CELL BIOLOGY

CODE: ZOOPG 34I4 Marks 75+25= 100 CREDIT- 4

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
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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

PRACTICAL AND GD TO Special Papers (ZOOPG 34A4/ 34C4/ 34E4/ 34G4/ 34I4)

(Practical to Cellular and Molecular Immunology (ZOOPG 34B5)/

Practical to Ecology (ZOOPG 34D5)

Practical to Insect Physiology, Biochemistry and Industrial Entomology (ZOOPG 34F5)

Practical to Applied Ichthyology and Aquaculture (ZOOPG 34H5)

Practical to Endocrinology and Reproductive Physiology- Paper- I (ZOOPG 34J5)

Seminar Marks 50

Group Discussions Marks 25

Comprehensive Viva Voce Marks 25
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CORE COURSE PRACTICAL Marks:75+ 25=100

ZOOPG34B5: 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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M.Sc. Syllabus in Zoology

FOURTH SEMESTER

ANIMAL PHYSIOLOGY

CODE: ZOOPG 4201 Marks 75+25= 100 CREDIT- 4

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

EVOLUTION & POPULATION GENETICS

CODE: ZOOPG 4202 Marks 75+25= 100 CREDIT- 4

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,
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Concept of Evolutionary Developmental Biology, Evolution of Novel Character,
Heterochrony, RNA World

3. Origin and Evolution of man, Origin of speech and language
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

DISCIPLINE SPECIFIC ELECTIVE COURSES

CLINICAL & APPLIED IMMUNOLOGY

CODE: ZOOPG 44A2 Marks 75+25= 100 CREDIT- 4

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,
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Precipitation reaction, immunodiffusion, immunoelectrophoresis, Radioimmunoassay,
ELISA, FACS,MACS, PCR

5. Hybridoma technology

ECOLOGY AND ENVIRONMENTAL BIOLOGY

CODE: ZOOPG 44C2 Marks 75+25= 100 CREDIT- 4

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
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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.

INSECT PESTS AND MANAGEMENT

CODE: ZOOPG 44E2 Marks 75+25= 100 CREDIT- 4

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

FISH TECHNOLOGY AND MANAGEMENT

CODE: ZOOPG 44G2 Marks 75+25= 100 CREDIT- 4
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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,
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 II: 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)

MOLECULAR GENETICS

CODE: ZOOPG 44G2 Marks 75+25= 100 CREDIT- 4

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
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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
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).

ENDOCRINOLOGY & REPRODUCTIVE PHYSIOLOGY
CODE: ZOOPG 44I2 Marks 75+25= 100 CREDIT- 4

Unit I: Reproductive Physiology Marks 37.5

Unit II: Endocrinology Marks 37.5
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Elective Courses Practical

PRACTICAL AND GD TO Special Papers (ZOOPG 44A4/ 44C4/ 44E4/ 434G4/ 44I4)

Clinical and applied immunology (ZOOPG44B3)

Ecology and environmental biology (ZOOPG44D3)

Insect pest and Management (ZOOPG44F3)

Fish technology and management (ZOOPG44H3)

Endocrinology and Reproductive Physiology (ZOOPG44J3)

ZOOPG44B3 Immunology Marks 75+25=100

1. Collection of complement and anti-serum
2. Differentiate the primary and secondary antibody response in haemagglutination test by

using mercaptoethanol
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

ZOOPG44D3: Environmental Biology: Marks: 75+25=100

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.
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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.

ZOOPG44F3:Entomology Marks: 75+25= 100
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
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.

ZOOPG44H3:Fisheries 75+25=100
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.
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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.

ZOOPG44L3:Molecular Cell Biology and Genetics 75+25=100

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
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ZOOPG4905: Study tour/ Institution Visit/Dissertation 75+25=100

SUGGESTED READINGS

Non chordates & Chordates:
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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, 7th End.

Macmillan, London (1972).
11. The Life of Vertebrates, J. Z. Young, 3rd 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, 4th End. Prentice-Hall of India, New Delhi

(1999).
16. Human Physiology, R.F. Schmidt & Thaws (Eds.), 2nd End. Springer-Vela, Berlin (1989).
17. Vertebrates: Comparative Anatomy, Functions, Evolution (3rd 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, 2nd 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, 6th Ed., Worth
Publishers, New York.

4. Stryer, L., Biochemistry, 7th Ed., W.H. Freeman and Company, New York.

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
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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, 4th Ed., Garland publishing Inc., New York
9. Snustad & Simmons, Principles of Genetics, 3rd Ed. ,John Wiley & Sons
10. Klug & Cummings, 7th Ed., Concepts of Genetics, Pearson Education
11. W.M. Becker et al., The World of The Cell, 5th Ed., Pearson Education
12. Gerald Karp, Cell & Molecular Biology,5th Ed., John Wiley & Sons

Biotechnology

1. Biology and Biotechnology : Science, Applications and Issues. Helen Kreuzer &
AdrianneMassey. ASM Press, Washington DC. 2005

2. Handbook of Molecular and Cellular Methods in Biology and Medicine. Second Edition,
2004. Edited by Leland J. Cseke, Peter B. Kaufman, Gopi K. Podila, Chung-Jui Tsai.
CRC Press, Boca Raton, London, New York, Washington DC.

3. Molecular Cloning : A Laboratory Manual. Third Edition, 2001. Volumes I, II & III.
Joseph Sambrook & David W. Russell. Cold Spring Harbor Laboratory Press, New York.

4. PCR Protocols : A Guide to Methods and Applications. Edited by Michael A. Innis,
David H. Gelfand, John J. Sninsky, Thomas J. White. Academic Press, Inc. 1990.

5. Principles of Gene Manipulation and Genomics. Seventh Edition, 2006. S. B. Primrose &
R. M. Twyman. Blackwell Publishing

6. Molecular Biology of the Cell. 4th Edition, 2002. Bruce Alberts, Alexander Johnson,
Julian Lewis, Martin Raff, Keith Roberts & Peter Walter. Garland Science, Taylor
Francis Group.

7. Analysis of Genes and Genomics. Richard J. Reece. John Wiley & Sons Ltd. (2004)
8. From Genes to Clones : Introduction to Gene Technology. Ernst-L. Winnacker Panima

Publishing Corporation, New Delhi/Bangalore.
9. Molecular Biotechnology. Third Edition, 2002. Glick & Pasternak. ASM Press.
10. Concepts in Biotechnology. Edited by D. Balasubramanian, K. Dharmalingam, C. F. A.

Bryce, J. Green & K. Jayaraman. Unversity Press.

Insect Biology:

1. Chapman R.F., 2000. The Insects: Structure and Function, 4th Edn. Cambridge Low –
price End; Cambridge Univ. Press.

2. Chatterjee, P.B., 1997, Plant protection Technique, Bharati Bhawan. (P &n D).
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3. Gullan, P.J. and P.S. Cranstor, 1994 The Insect: An outline of Entomology, Chapman &
Hall.

4. Krebs, C.J., 1978, Ecology, The Experitimental analysis of Distribution and Abundance,
Harper & Row, Publishers.

5. Pedigo, L.P., 1996 Entomology and pest management, Prentice: Hall of India Pvt. Ltd.
(reprint End).

6. Saxena, S.C., 1992, Biology of Insects, Oxford and IBH Publishing Co. Pvt. Ltd.
7. Srivastava, K.P., 1988 A Test Book of Applied Entomology Vol. I & II, Kalyani

Publishers.
8. Yazdani, S.S., and M.L. Agarwal 1997 Elements of Insect Ecology, Narosa Publishing

House
Biophysics:

1. Wilson & Waker, Practical Biochemistry, 5th ed., Cambridge University Press.
2. P. Narayanan, Essentials of Biophysics, New Age International Publishers
3. R. Boyer, Modern Experimental Biochemistry, 3rd Ed., Pearson Education
4. Plummer, L. Practical Biochemistry, Tata McGraw-Hill.

Biostatistics:

1. Bailey, Norman T.J. Statistical Methods in Biology. Hodder and Stoughton, London.
2. Banerjee, P.K. Introduction to Biostatistics. S. Chand & Co. Ltd., New Delhi.
3. Green, R.H. Sampling design and statistical methods for environmental biologists. John

Wiley & Sons, N.Y.
4. Jorgensen, S.E. Fundamentals of ecological modelling. Elsevier, New York.
5. Sokal, R.R. and F.J. Rohlf. Introduction to Biostatistics. Freeman & Co., San Francisco.
6. Sundar Rao, P.S.S. and J. Richard. An Introduction to Biostatistics. Prentice Hall of India

Pvt. Ltd., New Delhi.

Biosystematics, Taxonomy, Biodiversity & Wildlife:

1. M. Kato. The Biology of Biodiversity, Springer.
2. J.C. Avise. Molecular Markers, Natural History and Evolution, Chapman & Hall. New

York.
3. E.O. Wilson. Biodiversity, Academic Press, Washington.
4. G.G. Simpson. Principle of animal taxonomy, Oxford IBH Publishing Company.
5. E. Mayer. Elements of Taxonomy.
6. E.O. Wilson. The Diversity of life (The College Edition), W.W. Northem & Co.
7. B.K. Tikadar. Threatened Animals of India, ZSI Publication, Calcutta.
8. Kothari, A.S. & Chapgar. Treasure of Indian Wildlife, BNHS.
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9. Hill.S, D. Moritz C, Barbara, K. Molecular Systematics
10. Mayer, E and Ashlock P.D. Principles of Systematic Zoology.
11. B. B. Hosetti. Concepts in Wildlife Management. 2nd Revised & Enlarged Edn, 2005.

Daya Publishing House, Delhi.
12. Anne E., Magurran. Measuring Biological Diversity. 2004. Blackwell Publishing.

Animal Physiology & Endocrinology

1. Eckert, R. Animal Physiology: Mechanisms and Adaptations. W.H. Freeman and Company,
New York.

2. G.K. Pal and P. Pal: Test book of Practical Physiology. Publisher: Orient Longman.
3. Nielsen, S. Animal Physiology: Adaptation and Environment. Cambridge.
4. Prosser, C.L. Environmental and Metabolic Animal Physiology; Wiley-Liss Inc., New York.
5. Wilmer, P.G. Stone, and I. Johnston. Environmental Physiology. Blackwell Sci. Oxford, UK,

644 pp.
6. Martin, C.R. Endocrine Physiology, Oxford University Press, New York.
7. Williams, R.H. Test Book of Endocrinology, W.B. Saunders Co., Philadelphia, London.
8. Neurobiology, 3rd Edn., G.M. Shepherd, 1994. Oxford Univ. Press.
9. Foundations of Neurobiology, F. Delcomyn, 1998. W.H. Freeman & Co., New York.
10. Nerve Cells and Nervous Systems: An Introduction to Neuroscience, A.G. Brown, 1991,

Springer-Verlag (Narosa Publishing House, New Delhi, 1992 Springer International Student
Edn.).

Evolution & Population Genetics:

1. Coyne, J.A. & Orr, H.A., Speciation, Sinauer Associates Inc.,2004
2. Elseth, B.D. and K.M. Baumgartner. Population biology. Van Nostrand Co. New York.
3. Futuyama, D.J. Evolutionary Biology, Sinauer Associates INC Publishers, Dunderland.
4. Futuyma, DJ, Evolution, Sinauer Associates,Inc,2005
5. Graur, D. & Li, W-H., Fundamentals of Molecular Evolution, 2nd Ed., Sinauer Associates
6. Hartl, D.L. Principles of Population Genetics. Sinauer Associates, Inc., Massachusetts.
7. Hedrick, P.W., Genetics of Populations, 3rd Ed., Jones & Bartlett Publishers
8. Jha, A.P. Genes and Evolution. John Publication, New Delhi.
9. Lewin, R., Human Eolution, 5th Ed., Blackwell Publishing Ltd.
10. Merrel, D.J. Evolution and Genetics. Holt, Rinehart and Winston, Inc.
11. Ridley, M.(Ed), Evolution, 2nd Ed, Oxford University Press
12. Smith, J.M. Evolutionary Genetics. Oxford University Press, New York.
13. Strikberger, M.W. , Genetics, Prentice Hall
14. Strikberger, M.W. Evolution. Jones and Bartlett Publishers, Boston London.
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Developmental Biology & Gamete Biology:

1. Balinsky: Introduction to Embryology (CBS College Publishers)
2. Berril, NJ: Developmental Biology (Tata-McGraw Hill)
3. Grant: Biology of Developmental System
4. Austin, C.R. and Short, R.V. Reproduction in animals
5. Schatten and Schatten. Molecular Biology of Fertilization
6. R.G. Edwards. Human Reproduction
7. S.F. Gilbert: Developmental Biology
8. L. Harvey, D. Baltimore, B. Arnold, S.L. Zippers, P. Matsudaira and J. Darnell: Mollecular

Cell Biology

Immunology:

1. Abbas. Cellular and Molecular Immunology
2. Chakravarty, A.K. Immunology. 2nd Ed. National Library, Siliguri.
3. Chakravarty, A.K.Immnology & Immunotechnology. Oxford University Press.
4. Glodsby, R. Immunology. W.H. Freeman, New York
5. Humphrey J.H. & White R.G. Immunology for students of medicine. Blackwell Scientific

Publ., Oxford.
6. John Wiley. Immunology: a short course. Coico R.S. G.B.E., New Jersey
7. Kuby, J. Immunology 4 Th Ed.
8. Roitt. I. Immunology Mosby Publ. London
9. Scott J. S. & Jones W.R. Immunology of human reproduction Academic Press, London
10. Stites, Carr and others. Basic and Clinical Immunology
11. Tizard I.R. Immunology: an introduction ,Thomson Publ., Australia.
12. William E, Md. Paul (Editor): Fundamental Immunology, Lippincott Williams & Wilkins

Publisher.
13. Wood, P. Understanding Immunology (2nd edition), Pearson Education, 482 F.I.E. Patparganj,

Delhi
14. Roitt, I. Essentials of Immunology, ELBS.
Ecology:

1. Odum, E.P. Fundamentals of Ecology. W.B. Saunders Co. Philadelphia.
2. Clarke, G.L. Elements of Ecology. John Wiley & Sons, Inc. New York.
3. Giller, P.S. Community Structure and the Niche. Chapman & Hall.
4. Mc Naughton, S.J. & L.L. Wolf. General Ecology. Holt, Rinehartx, Winston New York.
5. Saunders, D.S. An Introduction to Biological Rhythms. Blackie, Glasgow & London.
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6. Miller, R.W. & R. L. Donahue. Soils in our environment. Prentice Hall India Pvt. Ltd., New
Delhi.

7. Bailey, J.A. Principles of Wild Life Management. John Wiley & Sons, New York.
8. Smith, R.L. Ecology and Field Biology. Addison – Wesley Educational Publishers. Inc.
9. Ricklefs, R.E. and G.L. Miller. Ecology W.H. Freeman & Company
10. Truk and Turk: Environmental Science (W.B. Saunders).
11. Chapman Jr., W.B. Natural Ecosystems. Macmilan Pub. Co. Inc.
12. Alcock, J. Animal Behaviour: An evolutionary approach. Sinauer Assoc., Sunderland, Mass.

USA.
13. Bradbury, J, W., and S.L. Vehrencamp. Principles of Animal Communication. Sinauer

Assoc., Sunderland, Mass, USA.
14. Clutton-Brock T.H. The evolution of parental care. Princeton Univ. Press, Princeton, NJ

USA.
15. Eibl- Eibesfeldt, I. Ethology; The biology of behavior. Holt, Rinehart & Winston, New York.
16. Drickamer, L.C., S.H. Vessey and E.M. Jakob. Animal Behavior, McGraw Hill.
17. Dewsbury, D.A. Comparative animal behavior McGraw Hill Book Company.
18. Hunting ford, F. The Study of Animal Behavior, Chapman and Hall.
19. Mc Farland, D. Animal Behavior: Psychobiology, Ethology and Evolution.
20. Krebs, J.R. and N.B. Davies. Behavioral Ecology: An Evolutionary Approach.

Entomology:

1. Ananthakrishnan, T.N. 1996 Biotechnological perspectives in Chemical ecology of
Insects (Edited Book) Oxford & IBH.

2. Atwal 1976 Agricultural pests of India and South-East Asia Kalyani Publishers.
3. Atwal, A.S. & Singh Balraj 1989 pest population and assessment of crop loss.

Publication & Information division, Indian Council of Agricultural Research
4. Chatterjee, P.B. 1997 Plant protection techniques, Bharati Bhawan.
5. D. De Sarkar, The Silkworm: Biology, Genetics and Breeding, Vikas, New Delhi (1998).
6. Gullan, P.J. and Cranston, P.S. 1994 The Insects, An outline of Entomology, Chapman &

Hall.
7. G.A. Kerkut & L.I. Gilbert.Comprehensive Insect Physiology, Biochemistry and

Pharmacology, Vols. 1-12. Ed. Pergamon Press, Oxford (1985).
8. Gupta, AP. Immunology of Insects and other arthropods
9. Gavin C. Essential Entomology – An order by order introduction
10. Howell. V. et al. Introduction to Insect biology and diversity
11. Hill, D.S. 1987 Agricultural Insect pests of the tropics and their control Cambridge

University Press, Cambridge (Rept. Edn.)
12. Kettle, D.S. 1995. Medical and veterinary entomology, CAB International
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13. Mayer & Yadav. Breeding in Insects
14. Manuals on Sericulture, Vol. 1-4. EAO of the United Nations, Rome (1976).
15. Price, P.W. Insect Ecology, John Wiley & Sons Inc.
16. Persley, G.J. 1996 Biotechnology and Integrated pest management, CAB International.
17. Panda, N and Khush, G.S. 1995 Host plant resistance to insects, IRRI, CAB International
18. Pfadt, R.E. 1985. Fundamentals of Applied Entomology, Macmillan Publishing Company
19. Pedigo, xxx L.P. 1996 Entomology and pest management, Prentice-Hall of India Pvt. Ltd.
20. R.F. Chapman. The Insects: Structure and Function. 4th Edn. Cambridge Univ. Press

(2000).
21. Sree Ramalu, U.S. 1992 Chemistry of Insecticides and fungicides, Oxford & IBH

Publishing Co. Pvt. Ltd. (Reprint Edn)
22. Speight, M.R. Hunter, M.D. and Watt, A.K. 1998m Ecology of Insects, Concepts and

Application, Blackwell Science.
23. Srivastava, K.P. 1988, 1993 A text book of applied entomology Vol. I & II, Kalyani

Publishers.
24. S. Singh, Bee Keeping in India, I.C.A.R. New Delhi (1982).
25. S. Morohoshi. Development Physiology of Silkworms, Oxford & IBH. New Delhi (2000).
26. S.R. Ullal & M.N. Narasimhanna, Hand Book of Practical Sericulture, Central Silk Board,

Bangalore (1987).
27. Thakur, M.L. Forest Entomology, (Ecology + Management)
28. V.B. Wigglesworth, Methuen, The Principles of Insect Physiology, London (1972).
29. Wall, R and Shearer, D Veterinary Entomology
30. Xu Junliang et al. Silkworm Physiology, Eds. Jhejiang Agric.

Aquaculture:

1. Bone, Q., N.B. Marshall and J.H.S. Blaxter. Biology of Fishes. Chapman & Hall, London.
2. C.S.I.R.: The Wealth of India – Raw Materials, Vol. IV (Supplement: Fish & Fisheries),

CSIR, New Delhi.
3. Das, M.K. and R.K. Das. Fish and Prawn diseases in India – Diagnosis and Control.
Inland Fisheries Society of India, Barrackpore, West Bengal.
4. Govindan, T.K. Fish Processing Technology. Oxford & IBH Publishing Co. Pvt. Ltd.,
Kolkata.
5. Gupta, S.K. & P.C. Gupta. General and Applied Ichthylogy (Fish & Fisheries). S. Chand
& Co. Ltd., New Delhi.
6. Hamed, M.S. & M.R. Boopendranath. Modern Fishing Gear Technology. Daya
Publishing House, Delhi.
7. ICAR. Handbook of Fisheries and Aquaculture. Indian Council of Agricultural Research,
New Delhi.
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8. Jhingran, V.G.: Fish & Fisheries of India. Hindustan Publishing Corporation, Delhi.
9. Lagler, K.F. , J.E. Bardach & R.R. Miller. Ichthyology. Wiley International, New York.
10. Lutz, C.G. Practical Genetics for Aquaculture. Fishing News Books, Oxford.
11. Padhy, B.K. Fish Genetics. Fishing Chimes Publication, Visakhapatnam, Andhra Pradesh.
12. Pillay, T.V.R. Aquaculture; Principles & Practices. Fishing News Books, Oxford.
13. Santhanam, R., N. Sukumaran, & P. Natarajan. A Manual on Freshwater Aquaculture.

Oxford IBH Publishing Co. Ltd, Kolkata.
14. Rath, R.K. Freshwater Aquaculture. Scientific Publishers, Jodhpur.
15. Venkataramanujam, K. and N. Ramanathan. Manual of Finfish Biology. Oxford & IBH

Publ. Co. Pvt. Ltd, Kolkata.

Molecular Cell Biology and Genetics:

1. Alberts Bruce et al.: Molecular Biology of the Cell; 4th Edition, Garland Pub, Inc.
2. Brown, T.A.: Genomes, 3rd Edition, John Wiley, Liss.
3. Brooker: Genetics – Analysis & Principles, Benjamin, 1999.
4. Dimmock, Easton & Leppard, Introduction to Modern Virology, 5th Ed, Blackwell

Science.
5. Flint, S.J. et al.: Principles of Virology; 2nd Edition, ASM Press.
6. Gerald Karp: Cell & Molecular Biology, 5th ed., John Wiley & Sons, Liss.
7. Hawley & Walker.: Advanced Genetic Analysis; Blackwell Publishing.
8. Hartl & Jones, Genetics: Principles & Analysis of Genes & Genomes. Jones & Bartlett,

1998.
9. Hartl, Essential Genetics: A Genomic Perspective, Wiley, 2002.
10. Lodish, H. et al.: Molecular Cell Biology; 5th Edition, W.H. Freeman and Co.
11. Lewin: Genes IX; Jones & Bartlett
12. Primrose & Twyman. Principles of gene manipulation & Genomics,7th Ed., Blackwell

Science
13. Pasternak, J.J.. An Introduction to Human Genetics, 2nd Ed., John Wiley & sons
14. Russel: iGenetics; Benjamin & Cummings.
15. Reece, R.J., Analysis of Genes & Genomes, John Wiley & Sons, 2004
16. Snustad & Simmons.: Principles of Genetics, 3rd Edition, John Wiley.
17. Strachan & Read: Human Molecular Genetics 3rd Edition, John Wiley.
18. Schantz, D.V.: From Genes to Genomes, John Wiley & sons (2002).
19. Sudbery: Human Molecular Genetics; 2nd Edition, Prentice Hall.
20. Turnpenny & Ellard, Emery’s Elements of Medical Genetics; 12th Edition, Elsevier

Churchill Livingstone.
21. Watson et al.: Molecular Biology of the Gene; 5th Edition, Pearson Education.
22. Wagner, E.K. & Hewlett, M.J.; Basic Virology, 2nd edition, Blackwell Publishing
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Environmental Biology:

1. Masters, G.M. (2014) Introduction to Environmental Engineering and Science, PHI
2. Miller,G.T. (2010) Environmental Science:Working with Earth,Thomson
3. Chiras,D.D. (2010) Environmental Science, Jones and Barlett’’.
4. Begon, Harper and Townsend. Ecology from Individual to Ecosystems, Blackwell.
5. Odum,E.P. Fundamentals of Ecology.
6. Manahan, S.E. (2009). Environmental Chemistry, CRC Press
7. Scragg, A. Environmental Biotechnology, OUP.
8. Primack, R.B. (2014). Conservation Biology, Sinauer.
9. Santra, S.C. (20150. Environmental Science, NCBA
10. De, A. K. (2009). Environmental Chemistry, New Age.
11. Anjaneyulu,Y & V. Manickam. 2011. Environmental Impact Assessment Methodology, B.

S Publications.
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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 4Unit II
Functional Biology of Chordates:

55 4.0 4

ZGT-102

Unit I
Biochemistry 55 4 4Unit II
Endocrinology

55 4.0 4

ZGT-103
Unit I
Cell Biology 55 4 4Unit 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

Semester-II



3

Core Course
Theory Course Name

Marks

Credit Hrs/WeekEnd
Term
Exam

Total

ZGT-201
Unit I
Immunology 55 4 4Unit 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 4Unit 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
Unit I
Developmental Biology

38 3 3Unit II
Gamete Biology

38 3.0 3

ZGT-303
Unit I
Biophysics

55 4 4Unit II
Biostatistics

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

ZET-306 Reproductive Physiology &
Endocrinology 75 6 6

75 6.0 6

Core Course Practical
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ZGP-301 Developmental Biology and Gamete
Biology 25 2 3

25 2.0

Continuing Evaluation (Class Test)
ZGC-301,302, 303

ZEC-301/302/303/304/305/306 (Based on Elective
Course)

12x2=24
20x1=20
25x1=25

1.0x2=2.0
2.0x1=2.0
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; ZET-305 should opt ZET-405 and ZET-306
should opt ZET-406
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Semester-IV

Core Course
Theory Course Name

Marks
Credit Hrs/WeekEnd

Term
Exam

Total

ZGT-401

Unit I
Animal physiology

38 3 3Unit II
Neurobiology

38 3.0 3

ZGT- 402
Unit I
Evolution & 38 3 3Unit II
Population Genetics

38 3.0 3
Elective Course
(Students to opt for corresponding course)

ZET-401
Clinical & Applied Immunology 55 4 4

55 4.0 4

ZET-402
Ecology 55 4 4

55 4.0 4

ZET-403
Insect Pests and Management 55 4 4

55 4.0 4

ZET-404 Fish Technology and Management 55 4 4

55 4.0 4

ZET-405
Molecular Cell Biology 55 4 4

55 4.0 4

ZET-406 Reproductive Physiology &
Endocrinology 55 4 4

55 4.0 4

Core Course Practical
ZGP-401 Animal Physiology &

Endocrinology 50 50 4.0 6

Elective Course Practical
ZEP-401-406 Elective Course Practical 50 50 4.0 6
ZEV-401 Study tour / Institution visit 25 25 2.0
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Continuing Evaluation (Class Test)
ZGC-401,402, 403

ZEC-401/402/403/404/405/406 (Based on Elective
Course)

12x2=24
20x1=20

1.0x2=2.0
2.0x1=2.0

24+20 4.0
ZEC-402 Dissertation/Review 100 100 8.0

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; ZET-305 should opt ZET-405 and ZET-306
should opt ZET-406

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
ZEV: Zoology Elective Course Viva
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 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) Ca2+ dependent cell-adhesion molecule ii) Ca2+ 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
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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

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)
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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) : 5th and 7th 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 – 103 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



15

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
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.
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9. Qualitative and quantitative estimation of phyto and zooplanktons of fish ponds/streams.
10. Determination of requisite size of quadrat by species area curve.
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
Unit I: 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

Unit II: 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.

ZGT-303 Marks: 55+20=75

Unit I: 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.

Unit II: Biostatistics

1. Biostatistics/Biometry: Definition and utilization in biological studies
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2. Basic concepts of:
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
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1. Principles pertaining to limiting factors:
Liebig’s law of the minimum, Shelford’s Law of tolerance, Law of limiting factors,
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
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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

ZET-306: Reproductive Physiology & Endocrinology [Marks: 75+25=100]

Unit I: Neurohormones, Growth factors and signaling mechanisms (Marks: 37.5)

1. Hypophysiotropic hormones: localization, secretion and mechanism of action
1.1 TRH
1.2 GnRH
1.3 CRH
1.4 GHRH and PACAP
1.5 Somatostatin
2. Octapeptides
2.1 Oxytocin
2.2 Vasopressin
3. Growth factors: Cellular origin, secretion and function
3.1 Epidermal growth factor family (EGF and TGFα)
3.2 Transforming growth factor β family (TGF β, anti-Mullerian hormone, inhibins and activins)
3.3 Fibroblast growth factor family
3.4 Insulin family (IGF-1 and IGF-II)
3.5 Nerve growth factor family
3.6 Platelet derived growth factors.

Unit II: Male Reproduction (Marks: 37.5)

1. Testis
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1.1 Spermatogenesis and hormonal regulation
1.2 Oxidative stress and spermatogenesis
1.3 Sertoli cell
1.4 Leydig cell
1.5 Cell-cell interactions
2. Epididymis: Structure, function and regulation
3. Male accessory sex glands: Structure, function and regulation
4. Reproductive pheromones
4.1 Pheromones in regulation of estrous cycle, puberty and pregnancy
4.2 Sites of action of pheromones
4.3 Human reproductive pheromones

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.

CONTINUING EVALUATION

ZGC-301 – 303 Class Test Marks: 12 x 2=24
20x1=20

ZEC-301/302/303/304/305/306 Class Test Marks 25

ABILITY ENHANCEMENT COURSE
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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

M.Sc. Syllabus in Zoology
FOURTH SEMESTER
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CORE COURSE THEORY

ZGT 401 Marks: 38+12=50

Unit I: Animal Physiology

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
carbon-dioxide; 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 haemo-dynamics.

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; Osmoregulation 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.

Unit II: Neurobiology
1. Organization of Nervous system: origin and differentiation of neurons.
2. Synapse: types and synaptic transmission; neuronal circuits.
3. Molecular basis of nerve impulse generation, propagation and regulations by various

chemicals.
4. Neurotransmitters: Classification, synthesis, release and functions
5. Nature of somatic motor actions in reference to muscles
6. Organization and functions of autonomic nervous system
7. Neural basis of learning and memory
8. Neuronal disorders and diseases

ZCT-402: Evolution & Population Genetics Marks: 38+12=50
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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
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: 55+20=75

ZET-401: Clinical & Applied Immunology Marks 55

Unit I: Clinical Immunology Marks 27.5

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 27.5
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,
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Precipitation reaction, immunodiffusion, immunoelectrophoresis, Radioimmunoassay,
ELISA, FACS,MACS, PCR

5. Hybridoma technology

ZET-402: Ecology Marks: 55+20=75

Unit I:Environmental Biology Marks 27.5
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 27.5

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,
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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.

ZET-403: Insect Pests and Management Marks: 55+20=75

Unit I: Insect Pests Marks 27.5

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 27.5
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: 55+20=75
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Unit I: Fish Technology Marks 27.5

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,
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 27.5

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: 55+20=75

Unit I: Molecular Genetics Marks: 27.5

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
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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: 27.5
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).

ZET 406: Reproductive Physiology & Endocrinology Marks: 55+20=75

Unit I: Fertility and Sterility Marks: 27.5

1. Control of male fertility
1.1 Chemical interference
1.1.1 Suppression of spermatogenesis
1.1.1.1 Suppression of hypophysial activity by steroid hormones
1.1.1.2 Chemicals acting directly on the testis
1.1.2 Prevention of sperm maturation in epididymis
1.2 Surgical interference with reference to vasectomy
2. Control of female fertility
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2.1 Inhibition of ovulation with reference to oral contraceptives
2.2 Mechanical methods with reference to intrauterine devices
3. Male sterility
3.1 Parameters of male sterility
3.2 Origin and cause of male sterility
3.2.1 Azoospermia
3.2.2 Oligozoospermia
3.2.3 Varicocoele
3.2.4 Cryptorchidism
3.3 Lifestyle factors and male sterility
4. Female sterility
4.1 Tubal Cervical factors
4.2 Premature ovarian dysfunctions (premature ovarian failure and ovarian agenues, luteal
insufficiency)
4.3 Polycystic ovarian syndrome
4.4 Luteal insufficiency
4.5 Endometriosis
5. Assisted reproductive techniques (ART)
5.1 Principles of ART and protocols
5.2 Types of ART
5.3 Cryopreservation of gametes

Unit II: Female Reproduction Marks: 27.5

1. Reproductive cycles
1.1 Menstrual cycle
1.2 Control of seasonal reproductive cycle
1.2.1 Photoperiod and temperature
1.2.2 Food availability and social pressure
2. Hormonal control of pregnancy
3. Regulation of ovarian function
3.1 Follicular development and selection
3.2 Oocyte maturation and corpus luteum formation
3.3 Regulation of steroidogenesis
3.4 Mechanism of ovulation
3.4.1 Hormonal and molecular changes during periovulatory period
3.4.2 Factors involved in follicular rupture
3.5 Follicular atresia
4. Fertilization
4.1 Hormonal control of gamete interaction
4.2 Role of zona proteins
4.3 Gamete activation
4.4 Sperm-egg fusion
5. Biology of implantation
5.1 Cellular aspect
5.2 Molecular aspect
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5.3 Markers of developing embryo
5.4 Cross-talk between embryo and uterus

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

ELECTIVE COURSE 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
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
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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
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
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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.

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).
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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.

ZEP 406: Reproductive Physiology & Endocrinology

1. Study of pituitary and pineal cell types through prepared slides
2. Transplantation of pituitary in kidney capsule
3. Hormone estimation by ELISA
4. Preparation and study of permanent slides of reproductive organs: testis, epididymis

(caput,
5. corpus, and cauda ), seminal vesicle and prostate
6. Biochemical estimation of fructose and alkaline and acid phosphatases in seminal vesicle
7. and prostate of rat
8. Cryptorchidism and vasectomy in rat
9. Study of sperm motility, morphology, and count in rat
10. Induction of Cryptorchidism
11. Vascetomy
12. Histological and biochemical observation of above effect.
13. Hysterectomy
14. Ovariectomy
15. Tubectomy
16. Histological and biochemical observation of above effect
17. Studies on permanent slides of female reproductive organs (ovary, uterus, oviduct and

vagina)
18. Induction of PCOS condition in rat by letrozole
19. Study of rat oestrous cycle using vaginal smear preparations
20. Isolation of large egg, antral follicle and corpus luteum
21. Demonstration of implantation sites by pontamine blue (blue dye reaction) in mouse
22. Demonstration of ovarian proteins by 2-D gel electrophoresis.

ZEV-401: Study tour/ Institution Visit Marks 25
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CONTINUING EVALUATION Marks 12 x 2=24
ZGC-401, 402: Class Test

ZEC-401/402/403/404/405/406 {Class Test} Marks 20

ZEC-402: Dissertation / Review Marks 100

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
ZEV: Zoology Elective Course Viva
ZCE: Zoology Ability Enhancement Course
ZCV: Zoology Comprehensive Viva
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8. Jha, A.P. Genes and Evolution. John Publication, New Delhi.
9. Lewin, R., Human Eolution, 5th Ed., Blackwell Publishing Ltd.
10. Merrel, D.J. Evolution and Genetics. Holt, Rinehart and Winston, Inc.
11. Ridley, M.(Ed), Evolution, 2nd Ed, Oxford University Press
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12. Smith, J.M. Evolutionary Genetics. Oxford University Press, New York.
13. Strikberger, M.W. , Genetics, Prentice Hall
14. Strikberger, M.W. Evolution. Jones and Bartlett Publishers, Boston London.

Developmental Biology & Gamete Biology:

1. Balinsky: Introduction to Embryology (CBS College Publishers)
2. Berril, NJ: Developmental Biology (Tata-McGraw Hill)
3. Grant: Biology of Developmental System
4. Austin, C.R. and Short, R.V. Reproduction in animals
5. Schatten and Schatten. Molecular Biology of Fertilization
6. R.G. Edwards. Human Reproduction
7. S.F. Gilbert: Developmental Biology
8. L. Harvey, D. Baltimore, B. Arnold, S.L. Zippers, P. Matsudaira and J. Darnell: Mollecular

Cell Biology

Immunology:

1. Abbas. Cellular and Molecular Immunology
2. Chakravarty, A.K. Immunology. 2nd Ed. National Library, Siliguri.
3. Chakravarty, A.K.Immnology & Immunotechnology. Oxford University Press.
4. Glodsby, R. Immunology. W.H. Freeman, New York
5. Humphrey J.H. & White R.G. Immunology for students of medicine. Blackwell Scientific

Publ., Oxford.
6. John Wiley. Immunology: a short course. Coico R.S. G.B.E., New Jersey
7. Kuby, J. Immunology 4 Th Ed.
8. Roitt. I. Immunology Mosby Publ. London
9. Scott J. S. & Jones W.R. Immunology of human reproduction Academic Press, London
10. Stites, Carr and others. Basic and Clinical Immunology
11. Tizard I.R. Immunology: an introduction ,Thomson Publ., Australia.
12. William E, Md. Paul (Editor): Fundamental Immunology, Lippincott Williams & Wilkins

Publisher.
13. Wood, P. Understanding Immunology (2nd edition), Pearson Education, 482 F.I.E. Patparganj,

Delhi
14. Roitt, I. Essentials of Immunology, ELBS.
Ecology:

1. Odum, E.P. Fundamentals of Ecology. W.B. Saunders Co. Philadelphia.
2. Clarke, G.L. Elements of Ecology. John Wiley & Sons, Inc. New York.
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3. Giller, P.S. Community Structure and the Niche. Chapman & Hall.
4. Mc Naughton, S.J. & L.L. Wolf. General Ecology. Holt, Rinehartx, Winston New York.
5. Saunders, D.S. An Introduction to Biological Rhythms. Blackie, Glasgow & London.
6. Miller, R.W. & R. L. Donahue. Soils in our environment. Prentice Hall India Pvt. Ltd., New

Delhi.
7. Bailey, J.A. Principles of Wild Life Management. John Wiley & Sons, New York.
8. Smith, R.L. Ecology and Field Biology. Addison – Wesley Educational Publishers. Inc.
9. Ricklefs, R.E. and G.L. Miller. Ecology W.H. Freeman & Company
10. Truk and Turk: Environmental Science (W.B. Saunders).
11. Chapman Jr., W.B. Natural Ecosystems. Macmilan Pub. Co. Inc.
12. Alcock, J. Animal Behaviour: An evolutionary approach. Sinauer Assoc., Sunderland, Mass.

USA.
13. Bradbury, J, W., and S.L. Vehrencamp. Principles of Animal Communication. Sinauer

Assoc., Sunderland, Mass, USA.
14. Clutton-Brock T.H. The evolution of parental care. Princeton Univ. Press, Princeton, NJ

USA.
15. Eibl- Eibesfeldt, I. Ethology; The biology of behavior. Holt, Rinehart & Winston, New York.
16. Drickamer, L.C., S.H. Vessey and E.M. Jakob. Animal Behavior, McGraw Hill.
17. Dewsbury, D.A. Comparative animal behavior McGraw Hill Book Company.
18. Hunting ford, F. The Study of Animal Behavior, Chapman and Hall.
19. Mc Farland, D. Animal Behavior: Psychobiology, Ethology and Evolution.
20. Krebs, J.R. and N.B. Davies. Behavioral Ecology: An Evolutionary Approach.

Entomology:

1. Ananthakrishnan, T.N. 1996 Biotechnological perspectives in Chemical ecology of
Insects (Edited Book) Oxford & IBH.

2. Atwal 1976 Agricultural pests of India and South-East Asia Kalyani Publishers.
3. Atwal, A.S. & Singh Balraj 1989 pest population and assessment of crop loss.

Publication & Information division, Indian Council of Agricultural Research
4. Chatterjee, P.B. 1997 Plant protection techniques, Bharati Bhawan.
5. D. De Sarkar, The Silkworm: Biology, Genetics and Breeding, Vikas, New Delhi (1998).
6. Gullan, P.J. and Cranston, P.S. 1994 The Insects, An outline of Entomology, Chapman &

Hall.
7. G.A. Kerkut & L.I. Gilbert.Comprehensive Insect Physiology, Biochemistry and

Pharmacology, Vols. 1-12. Ed. Pergamon Press, Oxford (1985).
8. Gupta, AP. Immunology of Insects and other arthropods
9. Gavin C. Essential Entomology – An order by order introduction
10. Howell. V. et al. Introduction to Insect biology and diversity
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11. Hill, D.S. 1987 Agricultural Insect pests of the tropics and their control Cambridge
University Press, Cambridge (Rept. Edn.)

12. Kettle, D.S. 1995. Medical and veterinary entomology, CAB International
13. Mayer & Yadav. Breeding in Insects
14. Manuals on Sericulture, Vol. 1-4. EAO of the United Nations, Rome (1976).
15. Price, P.W. Insect Ecology, John Wiley & Sons Inc.
16. Persley, G.J. 1996 Biotechnology and Integrated pest management, CAB International.
17. Panda, N and Khush, G.S. 1995 Host plant resistance to insects, IRRI, CAB International
18. Pfadt, R.E. 1985. Fundamentals of Applied Entomology, Macmillan Publishing Company
19. Pedigo, xxx L.P. 1996 Entomology and pest management, Prentice-Hall of India Pvt. Ltd.
20. R.F. Chapman. The Insects: Structure and Function. 4th Edn. Cambridge Univ. Press

(2000).
21. Sree Ramalu, U.S. 1992 Chemistry of Insecticides and fungicides, Oxford & IBH

Publishing Co. Pvt. Ltd. (Reprint Edn)
22. Speight, M.R. Hunter, M.D. and Watt, A.K. 1998m Ecology of Insects, Concepts and

Application, Blackwell Science.
23. Srivastava, K.P. 1988, 1993 A text book of applied entomology Vol. I & II, Kalyani

Publishers.
24. S. Singh, Bee Keeping in India, I.C.A.R. New Delhi (1982).
25. S. Morohoshi. Development Physiology of Silkworms, Oxford & IBH. New Delhi (2000).
26. S.R. Ullal & M.N. Narasimhanna, Hand Book of Practical Sericulture, Central Silk Board,

Bangalore (1987).
27. Thakur, M.L. Forest Entomology, (Ecology + Management)
28. V.B. Wigglesworth, Methuen, The Principles of Insect Physiology, London (1972).
29. Wall, R and Shearer, D Veterinary Entomology
30. Xu Junliang et al. Silkworm Physiology, Eds. Jhejiang Agric.

Aquaculture:

1. Bone, Q., N.B. Marshall and J.H.S. Blaxter. Biology of Fishes. Chapman & Hall, London.
2. C.S.I.R.: The Wealth of India – Raw Materials, Vol. IV (Supplement: Fish & Fisheries),

CSIR, New Delhi.
3. Das, M.K. and R.K. Das. Fish and Prawn diseases in India – Diagnosis and Control.
Inland Fisheries Society of India, Barrackpore, West Bengal.
4. Govindan, T.K. Fish Processing Technology. Oxford & IBH Publishing Co. Pvt. Ltd.,
Kolkata.
5. Gupta, S.K. & P.C. Gupta. General and Applied Ichthylogy (Fish & Fisheries). S. Chand
& Co. Ltd., New Delhi.



44

6. Hamed, M.S. & M.R. Boopendranath. Modern Fishing Gear Technology. Daya
Publishing House, Delhi.
7. ICAR. Handbook of Fisheries and Aquaculture. Indian Council of Agricultural Research,
New Delhi.
8. Jhingran, V.G.: Fish & Fisheries of India. Hindustan Publishing Corporation, Delhi.
9. Lagler, K.F. , J.E. Bardach & R.R. Miller. Ichthyology. Wiley International, New York.
10. Lutz, C.G. Practical Genetics for Aquaculture. Fishing News Books, Oxford.
11. Padhy, B.K. Fish Genetics. Fishing Chimes Publication, Visakhapatnam, Andhra Pradesh.
12. Pillay, T.V.R. Aquaculture; Principles & Practices. Fishing News Books, Oxford.
13. Santhanam, R., N. Sukumaran, & P. Natarajan. A Manual on Freshwater Aquaculture.

Oxford IBH Publishing Co. Ltd, Kolkata.
14. Rath, R.K. Freshwater Aquaculture. Scientific Publishers, Jodhpur.
15. Venkataramanujam, K. and N. Ramanathan. Manual of Finfish Biology. Oxford & IBH

Publ. Co. Pvt. Ltd, Kolkata.

Molecular Cell Biology and Genetics:

1. Alberts Bruce et al.: Molecular Biology of the Cell; 4th Edition, Garland Pub, Inc.
2. Brown, T.A.: Genomes, 3rd Edition, John Wiley, Liss.
3. Brooker: Genetics – Analysis & Principles, Benjamin, 1999.
4. Dimmock, Easton & Leppard, Introduction to Modern Virology, 5th Ed, Blackwell

Science.
5. Flint, S.J. et al.: Principles of Virology; 2nd Edition, ASM Press.
6. Gerald Karp: Cell & Molecular Biology, 5th ed., John Wiley & Sons, Liss.
7. Hawley & Walker.: Advanced Genetic Analysis; Blackwell Publishing.
8. Hartl & Jones, Genetics: Principles & Analysis of Genes & Genomes. Jones & Bartlett,

1998.
9. Hartl, Essential Genetics: A Genomic Perspective, Wiley, 2002.
10. Lodish, H. et al.: Molecular Cell Biology; 5th Edition, W.H. Freeman and Co.
11. Lewin: Genes IX; Jones & Bartlett
12. Primrose & Twyman. Principles of gene manipulation & Genomics,7th Ed., Blackwell

Science
13. Pasternak, J.J.. An Introduction to Human Genetics, 2nd Ed., John Wiley & sons
14. Russel: iGenetics; Benjamin & Cummings.
15. Reece, R.J., Analysis of Genes & Genomes, John Wiley & Sons, 2004
16. Snustad & Simmons.: Principles of Genetics, 3rd Edition, John Wiley.
17. Strachan & Read: Human Molecular Genetics 3rd Edition, John Wiley.
18. Schantz, D.V.: From Genes to Genomes, John Wiley & sons (2002).
19. Sudbery: Human Molecular Genetics; 2nd Edition, Prentice Hall.
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20. Turnpenny & Ellard, Emery’s Elements of Medical Genetics; 12th Edition, Elsevier
Churchill Livingstone.

21. Watson et al.: Molecular Biology of the Gene; 5th Edition, Pearson Education.
22. Wagner, E.K. & Hewlett, M.J.; Basic Virology, 2nd edition, Blackwell Publishing

Environmental Biology:

1. Masters, G.M. (2014) Introduction to Environmental Engineering and Science, PHI
2. Miller,G.T. (2010) Environmental Science:Working with Earth,Thomson
3. Chiras,D.D. (2010) Environmental Science, Jones and Barlett’’.
4. Begon, Harper and Townsend. Ecology from Individual to Ecosystems, Blackwell.
5. Odum,E.P. Fundamentals of Ecology.
6. Manahan, S.E. (2009). Environmental Chemistry, CRC Press
7. Scragg, A. Environmental Biotechnology, OUP.
8. Primack, R.B. (2014). Conservation Biology, Sinauer.
9. Santra, S.C. (20150. Environmental Science, NCBA
10. De, A. K. (2009). Environmental Chemistry, New Age.
11. Anjaneyulu,Y & V. Manickam. 2011. Environmental Impact Assessment Methodology, B.

S Publications.
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