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Time: 3 Hours           Marks: 75 

Q.I Choose the appropriate option         20 Marks  

Q. No  Description  

  

1 The arithmetic mean of the following distribution of number of accidents x on week working days 

is – 

X                  = 2, 4, 6, 8, 10  

Frequency  = 5, 4, 3, 2, 4, 1 

 a. 4.666 

 b. 6.666 

 c. 7.666 

 d. 5.666 

  

2.  The sum of the frequency of class and all classes below it in a frequency distribution is --- 

 a. Frequency distribution curve  

 b. Histogram 

 c. Cumulative frequency distribution  

 d. Cumulative frequency of a class  

  

3. For the data 10,5,3,8,6,9,7 the median value is --- 

 a. 3 

 b. 5 

 c. 6 

 d. 7 

  

4. With respect to the question number 3 the range of the data is ---- 

 a. 3 

 b.  5 

 c. 6 

 d. 7 

  

5.  If variance of the data is 36 what is the standard deviation? 

 a. 3 

 b. 4 

 c. 5 

 d. 6 

  

6. The values of coefficient of correlation are --  

 a. equal to 1 

 b. can be either -1 or +1 

 c. can be any value between -1 to +1 

 d. must be -1 
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7. The relationship between x and y is given by the following regression equation  

Y = 0.018 x 

The above equation implies that: 

 a. for each unit increase in value of x the value of y varies  by 1% 

 b. on average it takes 1.8 x to increase y value by 1% 

 c. For each unit increase in Y, the X increases by 1.8% 

 d. For each unit increase in X, the Y increases by exactly 0.018 

  

8. Mean drug content of powder in a capsule product is observed to be 105 mg with standard 

deviation of 8 mg. What is the percentage of capsules with the content of the drug below 105 mg. 

Assume that the drug content of capsule  is normally distributed.  

 a. 20 

 b. 40 

 c. 50 

 d. 60 

  

9.  If the mean of Poisson distribution is 9 then its variance is equal to --- 

 a. 3 

 b. 6 

 c. 9 

 d. 81 

  

10. Binomial distribution is applicable to ---- 

 a. Dichotomous data  

 b. Continuous data  

 c. Ordinal data  

 d. Discrete data   

  

11. Area under curve for Normal distribution is --- 

 a. 1 

 b. 1.5 

 c. 2 

 d. ∞ 

  

12.  To conclude if a drug is effective in reducing body mass index, a clinical trial was conducted by 

administering the drug to 10 individuals with high body mass index. Considering the data is 

normally distributed, which of the following tests is suitable?  

 a. One tail paired t test 

 b. Two tail paired t test  

 c. Two tail unpaired t test  

 d. One tail unpaired t test  

  

13. The calculated t value = 2.59 and the critical t value is 1.54 at α = 0.01. In such case which of the 

following statement is true? 

 a. Null hypothesis is accepted   

 b. The mean values of the two sets are significantly different at P<0.01 

 c. The mean values of the two sets are significantly different at P>0.01 

 d. The mean values of the two sets are equal at P<0.01 
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14. In histogram the width of the bar is proportional to   

 a.  Frequency 

 b.  Number of classes 

 c. Class interval  

 d. Cumulative frequency 

  

15 In case of same slope, the contour lines are--- 

 a. Widely spaced from each other  

 b. Spaced very close to each other  

 c. Parallel to each other  

 d. Intersecting each other  

  

16 Mann Whitney U test is applied for  

 a. Unpaired data following Normal Distribution  

 b. Unpaired data following Non-Normal Distribution  

 c. Paired data following Normal Distribution 

 d. Paired data following Non-Normal Distribution 

  

17.  Cohort Studies generally look at which of the following? 

 a. Determining the sensitivity and specificity of diagnostic methods 

 b. Identifying patient characteristics or risk factors associated with a disease or outcome 

 c. Variations among the clinical manifestations of patients with a disease 

 d. The impact of blinding or masking a study population 

  

18 Which of the following software requires writing of script 

 a. Excel 

 b. SPSS 

 c. R Online  

 d. Design of Experiments  

  

19.  What is the appropriate statistical test for a factorial design? 

 a. the Modes t    

 b. ANOVA 

 c. t-test 

 d. chi-square 

  

20 Select the correct probability sampling method from the list below 

 a. Judgment  

 b. Quota  

 c. Simple random  

 d. Convenience 
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Q.II Answer the following (ANY TWO)        20 Marks  

A.  i) Metabolite levels in (mcg/ ml)  of a drug in young adult and elderly volunteers in urine  are given below . 

Assume that the data is normally distributed. Apply suitable statistical test and state if there is difference in the 

levels of the metabolite in young and elderly populations.        (5) 

Young  9.6 8.5 9.8 12.2 9.8 11.7 8.7 

Elderly  12.3 16 17.8 20.1 18.5 14 20.6 

 

ii. Haemoglobin levels (% g) in school kids fed with three different diets was studied with 11 students in each 

category of diet. The results are as follows. Fill in the blank spaces and calculate the least significant difference 

and state if the levels of haemoglobin are different with respect to the diet.     (5) 

Variation  Degrees 

of 

Freedom  

Sum of 

Squares  

Mean Sum 

of squares  

F value  

Between the 

groups  

----- 32.81 ----- ---- 

Within the 

groups  

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

Total  ----- 62.57   

 

B. I) Write a short note on factorial design          (5) 

ii) In an experiment investigating breakdown of aspirin in a pharmaceutical product stored at 25O C, the 

following data is obtained. Calculate linear regression equation and coefficient of correlation for the same. 

Calculate the concentration of aspirin at zero min        (5) 

Time (Min) 18 35 51 68 85 101 

Conc of Aspirin 

remaining (mg) 

603.6 601.1 597.9 594.3 591.4 587.3 

 

C. i) Write a note on different methods of graphical presentation of data      (5) 

ii) A tablet manufacturer produces paracetamol tablets with a label claim of 500 mg. Assume that the data 

is normally distributed with the mean of 502 mg and variance of 50 mg2. Find –   (5) 

 What proportion of the tablets contain less than 500 mg of the drug? 

 What proportion of the tablets contains drug less than 490 mg and more than 510 mg of 

paracetamol?  
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QIII Answer the following (any seven)        35 Marks  

A. Give a detailed account of blocking and confounding system  

B. Enlist steps in hypothesis testing. Write a note on Type I and Type II errors. 

C. i. In a certain area the local authority wants immunization coverage to be 90% with precision within 5% 

at 95 % confidence interval (z= 1.96). Calculate the sample size   
 

ii. What do you mean by research? Enlist different types of research with suitable examples.    

D. Discuss different methods of sampling  

E. Concentration in mcg/ml of therapeutic agent in saliva at defined intervals after attachment of a drug 

polymeric film to the outer surface of the tooth is given below. It is hypothesized that the release of the 

drug into the oral cavity is constant over four days. Using Friedman test , state if the hypothesis is true.  

(𝜒𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙
2 = 7.60) 

 

Patient Number  Time after attachment 

Day 1  Day 2  Day 3  Day 4  

1 25.45 23.47 20.77 20.87 

2 39.57 35.78 34.99 34.90 

3 15.42 13.21 12.24 10.16 

4 7.19 5.99 5.93 6.06 

5 58.23 49.27 42.58 44.53 

6 25.60 23.64 21.58 21.89 

 

F. Three different kinds of food regimen are tested on three groups of rats for 5 weeks. The objective is to 

check the difference in mean weight (in grams) of the rats per week. Apply one-way ANOVA using a 

0.05 significance level to the following data: 

Food Regimen I Food Regimen II Food Regimen III 

8 4 8 

12 6 7 

15 7 11 

G. Write short notes on  

a. Report writing in research 

b. Cohort Studies  

H. i. In the manufacture of glassware, bubbles can occur in the glass which reduces the status of the 

glassware to that of a ‘second’. If, on average, one in every 1000 items produced has a bubble, calculate 

the probability that exactly 6 items in a batch of 3000 are seconds. 

ii. Explain the terms contour plots and surface response plots.  
 

I. It is hypothesized that the replacement of Talc by a hydrophilic excipient like lactose improves the 

dissolution, hence the two tablet formulations were prepared and the time taken (mins) for dissolution of 

50% of the drug is noted. The results are as follows. Apply Mann Whitney Test and state if the 

hypothesis is true. Ucritical = 3 

Formulatio

n with Talc  

50 42 39 45 52 57 

Formulatio

n with 

Lactose  

32 35 42 34 30  
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  F table (5% significance) 

 

 
Standard normal distribution table 

 

 

 

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