
MODEL QUESTIONS ON STATISTICAL TESTS  

(CHI-SQUARE, T-TEST, F-TEST) AND CORRELATION 

--------------------------------------------------------------------------------------------------------------------- 

t-TEST  

1. What do you mean by t-test? What are unpaired and paired  t- test?  

2. Describe in brief the properties of t-distribution.  

3. Describe in brief the application of t-distribution.  

4. What is Null Hypothesis?  

5. What is Alternative Hypothesis?  

6. What are some limitations of t-test?  

7. What is a one sample t-test used for?  

8. Define t-test. Give different situations in which the unpaired and paired t-test are 

applied.  

SAMPLE PROBLEMS ON t-TEST  

1. A research study was conducted to examine the differences between older and younger 

adults on perceived life satisfaction. A pilot study was conducted to examine this 

hypothesis. Ten older adults (over the age of 70) and ten younger adults (between 20 and 

30) were given a life satisfaction test (known to have high reliability and validity). Scores 

on the measure range from 0 to 60 with high scores indicative of high life satisfaction; 

low scores indicative of low life satisfaction. The data are presented below. Compute the 

appropriate t-test. 

Older Adults Younger Adults 

45 34 

38 22 

52 15 

48 27 

25 37 

39 41 

51 24 

46 19 

55 26 

46 36 

  

  

  

Means, Standard Deviations, and Variances for the Problems Provided  

Older Adults            Younger Adults 

Mean = 44.5              Mean = 28.1 

S = 8.682677518 S = 8.543353492 

S2 = 75.388888888 S2 = 72.988888888 

a. What would be the null hypothesis in this study? 

b. What would be the alternate hypothesis? 



c. What is your tcrit? 

d. Is there a significant difference between the two groups? 

e. Interpret your answer. 

2. A researcher hypothesizes that electrical stimulation of the lateral habenula will result in 

a decrease in food intake (in this case, chocolate chips) in rats. Rats undergo stereotaxic 

surgery and an electrode is implanted in the right lateral habenula. Following a ten day 

recovery period, rats (kept at 80 percent body weight) are tested for the number of 

chocolate chips consumed during a 10 minute period of time both with and without 

electrical stimulation. The testing conditions are counter balanced. Compute the 

appropriate t-test for the data provided below. 

Stimulation No Stimulation 

12 8 

7 7 

3 4 

11 14 

8 6 

5 7 

14 12 

7 5 

9 5 

10 8 

Means, Standard Deviations, and Variances for the Problems Provided  

Stimulation          No Stimulation 

Mean = 8.6           Mean = 7.6 

S = 3.306559138 S = 3.169297153 

S2 = 10.933333333 S2 = 10.044444444 

a. What would be the null hypothesis in this study? 

b. What would be the alternate hypothesis? 

c. What is your tcrit? 

d. Is there a significant difference between the two groups? 

e. Interpret your answer. 

------------------------------------------------------------------------------------------------------------ 

3. Sleep researchers decide to test the impact of REM sleep deprivation on a computerized 

assembly line task. Subjects are required to participate in two nights of testing. On the 

nights of testing EEG, EMG, EOG measures are taken. On each night of testing the 

subject is allowed a total of four hours of sleep. However, on one of the nights, the 

subject is awakened immediately upon achieving REM sleep. On the alternate night, 

subjects are randomly awakened at various times throughout the 4 hour total sleep 

session. Testing conditions are counterbalanced so that half of the subject experience 

REM deprivation on the first night of testing and half experience REM deprivation on the 



second night of testing. Each subject after the sleep session is required to complete a 

computerized assembly line task. The task involves five rows of widgets slowly passing 

across the computer screen. Randomly placed on a one/five ratio are widgets missing a 

component that must be "fixed" by the subject. Number of missed widgets is recorded. 

Compute the appropriate t-test for the data provided below. 

REM Deprived Control Condition 

26 20 

15 4 

8 9 

44 36 

26 20 

13 3 

38 25 

24 10 

17 6 

29 14 

Means, Standard Deviations, and Variances for the Problems Provided 

REM Deprived Control Condition 

Mean = 24.0            Mean = 14.7 

S = 11.23486636 S = 10.53090689 

S2 = 126.22222222 S2 = 110.9 

a. What would be the null hypothesis in this study? 

b. What would be the alternate hypothesis? 

c. What is your tcrit? 

d. Is there a significant difference between the two groups? 

e. Interpret your answer. 

------------------------------------------------------------------------------------------------------------ 

4. Researchers want to examine the effect of perceived control on health complaints of 

geriatric patients in a long-term care facility. Thirty patients are randomly selected to 

participate in the study. Half are given a plant to care for and half are given a plant but 

the care is conducted by the staff. Number of health complaints are recorded for each 

patient over the following seven days. Compute the appropriate t-test for the data 

provided below. 

Control over Plant No Control over Plant 

23 35 

12 21 

6 26 

15 24 



18 17 

5 23 

21 37 

18 22 

34 16 

10 38 

23 23 

14 41 

19 27 

23 24 

8 32 

Means, Standard Deviations, and Variances for the Problems Provided 

Control over Plant No Control over Plant 

Mean = 16.6            Mean = 27.066666666 

S = 7.790103612 S = 7.741047056 

S2 = 60.68571429 S2 = 59.92380952 

a. What would be the null hypothesis in this study? 

b. What would be the alternate hypothesis? 

c. What is your tcrit? 

d. Is there a significant difference between the two groups? 

e. Interpret your answer. 

-------------------------------------------------------------------------------------------------------------------- 

5. To test the hypothesis that eating fish makes one smarter, a random sample of 12 persons 

take a fish oil supplement for one year and then are given an IQ test. Here are the results: 

116 111 101 120 99 94 106 115 107 101 110 92  

Test using the following hypotheses, report the test statistic with the P-value, then 

summarize your conclusion. H0: μ = 100 Ha: μ > 100.  

------------------------------------------------------------------------------------------------------------ 

6. Two different alloys are being considered for making lead-free solder used in the wave 

soldering process for printed circuit boards. A crucial characteristic of solder is its 

melting point, which is known to follow a Normal distribution. A study was conducted 

using a random sample of 21 pieces of solder made from each of the two alloys. In each 

sample, the temperature at which each of the 21 pieces melted was determined. The mean 

and standard deviation of the sample for Alloy 1 were x1 = 218.9ºC and s1 = 2.7ºC; for 

Alloy 2 the results were x2 = 215.5ºC and s2 = 3.6ºC. If we were to test H0: µ1 = µ2 

against Ha: µ1 ≠ µ2 , what would be the value of the test statistic? 

------------------------------------------------------------------------------------------------------------ 



 



F-TEST  

7. What do you mean by F-test?  

8. What is the significance of F-test in statistics?  

9. What are the applications of F-test?  

 

SAMPLE PROBLEMS ON F-TEST 

CHI SQUARE-TEST  

1. What is Chi-square test?  

2. Give the significant characteristics of Chi-square test.  

3. What are the conditions for using the Chi-square test?  

4. What do you mean by test for Goodness of fit?  

5. What are the uses of Chi-square?  

6. What are the applications of Chi-square test?  

 

SAMPLE PROBLEMS ON CHI-SQUARE TEST 

7. A department store, A, has four competitors: B, C, D, and E. Store A hires a 

consultant to determine if the percentage of shoppers who prefer each of the five 

stores is the same. A survey of 1100 randomly selected shoppers is conducted, 



and the results about which one of the stores shoppers prefer are below. Is there 

enough evidence using a significance level = 0:05 to conclude that the proportions 

are really the same? 

Store A B C D E 
      

Number of Shoppers 262 234 204 190 210 
      

------------------------------------------------------------------------------------------------------- 

8. A doctor believes that the proportions of births in this country on each day of the 

week are equal. A simple random sample of 700 births from a recent year is selected, 

and the results are below. At a significance level of 0:01, is there enough evidence to 

support the doctor’s claim? 

Day Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
        

Frequency 65 103 114 116 115 112 75 
        

  

------------------------------------------------------------------------------------------------------------ 

9. Suppose that we have a 6-sided die. We assume that the die is unbiased (upon 

rolling the die, each outcome is equally likely). An experiment is conducted in which 

the die is rolled 240 times. The outcomes are in the table below. At a significance 

level of = 0:05, is there enough evidence to support the hypothesis that the die is 

unbiased? 

  Outcome 1  2  3 4 5 6  
            

  Frequency 34  44  30 46 51 35  
          

------------------------------------------------------------------------------------------------------ 

CORRELATION 

1. Define the term Correlation.  

2. Sate the difference between Co-efficient correlation and Rank differences 

Coefficient correlation.  

3. What is Co-efficient of correlation? What are the properties of Co-efficient of 

correlation? Mention types of Correlation.  

4. If the two varieties are independent, their correlation co-efficient is zero. Is the 

converse true?  

SAMPLE PROBLEMS ON CORRELATION  

1. Prove that correlation coefficient r lies between -1 and +1.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


