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Instructions: Read question carefully. 

SECTION A 

S. No. MCQ’s /Fill in the blanks/ T&F (1.5 marks each) 30 

Marks 
CO 

1 Preclinical studies are conducted on animals and artificial cells in labs 
a)True 
b)False 

 

1.5 

 

CO1 

2 The mean age of 25 patient in the hospital is 36. The mean age of first 13 patient is 32 
and that of last 13 patient is 39. What is the age of 13th patient? 
a. 20                 b. 23                 c. 32                 d. 40 

 
1.5 

 
CO1 

3 For what value of x, the mode of the following data is 25?  
25, 26, 27, 23, 27, 26, 24, x, 27, 26, 25, 25, 20. 
a)27 
b)25 
c)26 
d)24 

 
1.5 

 
CO1 

4 The Mann-Whitney U test is preferred to a test when 
a)Data is paired 
b)sample size is small 
c)the assumption of normality is not met 
d)sample is dependent 

 
1.5 

 
CO1 

5 Consider a set of 18 samples from a standard normal distribution. We square each 
sample and sum all the squares. The number of degrees of freedom for a Chi 
Square distribution will be? 
a) 17 
b) 18 
c) 19 
d) 20 

 
1.5 

 
CO1 

6 
t-test is a significance test that assesses 
a. The means of two independent groups 
b. The medians of two dependent groups 
c. The modes of two independent variables 
d. The standard deviation of three independent variables 
 

 
1.5 

 
CO1 

7 The mean age of combined group of men and women is 25 years. If the mean age of 
group of men is 26 and that of group of women is 21, then percentage of men and women 
in the group respectively is: 
a. 60, 40           b. 80, 20           c. 30, 70           d. 50, 50 

 

 
1.5 

 

 
CO1 

8 The correlation coefficient is used to determine:  
a. A specific value of the y-variable given a specific value of the x-variable  
b. A specific value of the x-variable given a specific value of the y-variable  
c. The strength of the relationship between the x and y variables  
d. None of these 

1.5 CO1 



9 In which of the following cases could you use a paired-samples t-test? 
a. When comparing the same participants performance before and after training 
b. When comparing two separate groups 
c. When assessing three groups or more 
d. When assessing relationships between two groups 
e. When assessing goodness of fit 

 
 
 
1.5 

 
 
 
CO1 

10 For an experiment comparing more than two treatment conditions you should use 
analysis of variance (ANOVA) rather than separate t tests because: 

a. Conducting several t tests would inflate the risk of a Type I error. 
b. Separate t tests would require substantially more computations. 
c. A test based on variances is more sensitive than a test based on means. 
d. There is no differences between the two tests, you can use either one. 
 

 
 
1.5 

 
 
CO2 

11 Chi-square test is used to analyze: 
a. Scores   
b. Ranks 
c. Frequencies 
d. Any of these 

e. None of these 

 

 
1.5 

 

 
CO2 

12 Normal Distribution is symmetric about its ___________ 
a)Variance 
b)Mean 
c)Standard deviation 
d)Covariance 
e)Mean as well as Standard Deviation 

 

 
1.5 

 

 
CO2 

13 Type I error is defined as 
a. rejecting a null hypothesis when it is in fact true 
b. failing to reject a false null hypothesis 
c. rejecting a false null hypothesis 
d. failing to reject a true null hypothesis 

1.5 CO3 

14 Which of the following is an assumption of one-way ANOVA comparing samples from 
three or more experimental treatments?  
a. All the response variables within the k populations follow a normal distributions.  
b. The samples associated with each population are randomly selected and are 
independent from all other samples.  
c. The response variable within each of the k populations have equal variances.  
d. All of the above. 

 

 
1.5 

 

 
CO3 

15 A Type I error occurs when you conclude that a treatment effect exists, but the treatment 

has no effect. 
a. True 
b. False 

 
 

1.5 

 
 

CO4 

16 The shape of the normal curve depends on its ___________ 
a. Mean deviation 
b. Standard deviation 
c. Quartile deviation 
d. Correlation 

 
 
 
1.5 

 
 
 
CO4 

17 The mean of 9 observations is 16. One more observation is included and the new mean 
becomes 17. The 10th observation is 
a. 18                 b. 26                 c. 30                 d. 7 

 
 

1.5 

 
 

CO3 

18 Ogive is also called……….graph 
a)Frequency 
b)Cumulative Frequency 
c)Cumulative Percentage Frequency 
d)Frequency Polygon 

 
 
1.5 

 
 
CO3 



19 Approximately what percentage of scores falls within +1 standard deviation and +2 
standard deviation in the standard normal distribution curve? 
a. 53% 
b. 76% 
c. 99.5% 
d. 84% 
e.  None of the above  

 

1.5 

 

CO2 

20 Suppose that a one-tail t test is being applied to find out if the population mean is less 
than100. The level of significance is .05 and 25 observations were sampled. The 
rejection region is: 
a.   t > 1.708 
b.   t < -1. 711 
c.   t > 1.318 
d.   t < -1.316 

 

 
 
 
1.5 

 
 
 
CO4 



SECTION B (5 marks each question) 

Q Short Answer Type Question (5 marks each) Attempt any 4 questions. 

Word limit (100-120) 

20 

Marks 
CO 

1 What is the importance of sampling process in Clinical Research? Discus Double 

sampling plan in detail? 
5 

(2+3) 
CO1 

2 The following table shows the marks obtained by 120 students in a cycle test-I. Draw 
the more than Ogive  and less than Ogive curve for the following data  and   hence 
calculate the Median using the curve: 

 

5 CO5 

3 The outside diameter of the mechanical part used in clinical testing is known to be 

normally distributed with mean 40mm and standard deviation 2.5mm. Find the % of 

products whose diameter is more than 44.5mm.                 

5 CO4 

4 What are the TYPE I and TYPE II error associated with sampling in clinical testing? 
Give example to explain your answer?(3+2)  

5 
CO2 

5 Write the short notes on any two of the following 
1) Fischer exact test 
2) Mann-Whitney 
3) The Spearman  Test 

5 

(2.5+2.5) 

 

CO3 

SECTION C 30 marks 

 

Q Two case studies 15 marks each subsections 30 

Marks 
CO 

1 a)Following table gives the output of sixty rolls (n=60) of die with sample average is 
3.75. If we consider null hypothesis as “THE DIE IS FAIR”. Apply χ2 test at 5% of 
significance level to check the null hypothesis. 

 
 

b) A research study was conducted to examine the differences between older and 
younger adults on perceived life satisfaction level. 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 give a life satisfaction level 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 at 5% significance level. 

Older Adults Younger Adults 

45 34 

38 22 

52 15 

 
 
 
 
 
 
 
 

15 

 

(7+8) 
 

 
 
 
 
 
 
 
 

 
CO1 



48 27 

25 37 

39 41 

51 24 

46 19 

55 26 

46 36 

 
 
 

  2 Study carried out a population-based medical record review in southern Taiwan, where 
the only chest specialty hospital geared towards specialized thoracic disease care, 
mainly for TB, is located. Hospitals and primary practitioners that provided TB care in 
the same region can be used as comparative care providers. Study areas include 
seven region whose population is given in the table given below. As mandated by law 
in Taiwan, all suspected and confirmed TB cases must be reported in a timely manner 
to the national computerized registry maintained by the Taiwan Center for Disease 
Control (CDC). Reporting of cases has been encouraged and reinforced through the 
implementation of a no-notification, no-reimbursement policy and a notification-for-fee 
policy.  The comparative data on all suspected and confirmed TB patients residing in 
the studied areas with respect to corresponding population was recorded in the registry 
for the period 1 January to 2021 to 31st November 2021. Based on the following data 
set give the answer of the following question 
. 

REGION NUMBER APPROXIMATE 
POPULATION (X10000) 

EXPECTED AND 
CONFIRM TB CASES 

1 23 129 
2 12 321 
3 11 100 
4 23 198 
5 44 328 
6 53 118 
7 22 92 

 
Q-1 Based on the above data calculate the Karl Pearson Coefficient of correlation 
between given two variable and also draw the conclusion from the result obtain? 
Q-2 Derive the two regression equation and also calculate the regression coefficient 
Byx and Bxy 
Q-3 Find the mean TB patient in individual region and also calculate the value of 
standard deviation for the available given data. 

 

 
 
 
 

15 
(6+6+3) 

 
 
 
 

 
CO2 

 SECTION- D 20 marks   

Q Long Answer type Questions (10 marks each) Word limit 200-250 20 

Marks 
CO 

1 Explain Intention-to-treat (ITT) Principle in Randomized Controlled Trials in clinical 
research. How it is different from Per-protocol (PP) and Treatment-received (TR) 
analyses of results in clinical research. Give example to explain your answer? 

10 
(4+3+3) 

 

CO4 



2 Three type of medicine A, B, C are used on 12 persons in order to test their impact on 
persons. Medicine are applied to each person randomly, Details of the effect are given 
below in table (1-10 Scale is used), Test the hypothesis that the effect of all three 
medicine is same (ANOVA)  (Significance Level 0.5) 

 
 

 

 
10 

 

 

 
CO5 





 

 
 

 
 

 

 



 
 

 

 

 
 

 

 
 

 




