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TIME:3 Hrs        MARKS:75 

N.B:-Scientific calculator is allowed.          

Q.No  Choose the appropriate option                20 Marks  

  

1 Which of the following comes under inferential statistics? 

 a) ANOVA 

 b) Median 

 c) Frequency distribution 

 d) Standard deviation 

  

2.  Which of the following plots is three dimensional? 

 a) Histogram 

 b) Contour plot 

 c) Pie chart 

 d) Surface response plot 

  

3. In data set 21, 3, 49, 8, 12, 19, 23, 34, 11 the median is 

 a) 19 

 b) 21 

 c) 12 

 d) 20 

  

4. Correlation co-efficient denoted as Ra.bc indicates that 

 a) a is the dependent variable and b, c are the independent variables 

 b) a is the independent variable and b, c are the dependent variables 

 c) a, b are the dependent variables and c is the independent variable 

 d) a, b are the independent variables and c is the dependent variable 

  

5.  Which of the following values of r indicate a moderate correlation 

 a) 0.95 

 b) 0.1 

 c) 0.56 

 d) – 0.88 

  

6. In a linear regression analysis, the regression co-efficient and intercept were found to be 15.1 

and 2.2 respectively. For an independent variable value of 0.8, what would be the value of the 

dependent variable? 

 a) 16.86 

 b) 34.24 

 c) 14.28 

 d) 2.44 

  

7. In a certain population, 20% of individuals have a specific genetic trait. If a random sample of 

100 individuals is selected from this population, what are the mean and variance of the number 

of individuals in the sample who have the genetic trait? 

 a) Mean = 20, Variance = 16  

 b) Mean = 20, Variance = 4  

 c) Mean = 5, Variance = 4  

 d) Mean = 5, Variance = 16 
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8. In a hospital, it is observed that the number of patients arriving at the emergency room follows 

a Poisson distribution with a mean of 5 patients per hour. What is the variance of the number 

of patients arriving in an hour? 

 a) 5 

 b) 10 

 c) 25 

 d) 30 

  

9.  Suppose Z is a standard normal random variable. What is the probability that Z takes on a value 

between -1 and 1? 

 a) 0.1587 

 b) 0.3413 

 c) 0.6826 

 d) 0.9544 

  

10. While referring to a t distribution table, if the α is changed from 0.05 to 0.01for the same 

degrees of freedom, the critical t value would 

 a) Increase 

 b) Decrease  

 c) Remain same 

 d) Become ∞ 

  

11. In Mann-Whitney U test, if the two sample sizes are 10 and 11, then the sum of the two U 

values would be _______ 

 a) 21 

 b) 1.1 

 c) 110 

 d) 100 

  

12.  Which of the following tests can be used for comparison of medians 

 a) Paired t test  

 b) One-way ANOVA  

 c) Correlation analysis  

 d) Mann Whitney U test  

  

13. Type II error in hypothesis testing is the probability of  

 a) Rejecting the null hypothesis when it should have been accepted 

 b) Accepting the null hypothesis when it should have been rejected 

 c) Incorrectly stating the null hypothesis 

 d) Incorrectly stating the alternate hypothesis 

  

14. If a sample of size 8 is drawn for performing a single sample t test, the degrees of freedom 

would be 

 

 a) 8 

 b) 9 

 c) 7 

 d) 6 
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15 A sample of 9 tablets have mean tablet weight of 102 mg with a standard deviation of 6 mg. 

What is the standard error of the mean? 

 

 a) 17 mg 

 b) 2 mg 

 c) 0.66 mg 

 d) 1.5 mg 

  

16 An orally disintegrating formulation of a drug was prepared with and without taste masking. 

The taste masked formulation was given to 7 volunteers and asked to rank the bitterness in a 

scale of 1 to 10. The formulation without taste masking was then given to 9 volunteers who 

were also asked to rank the bitterness in a scale of 1 to 10 i.e. the data is in ordinal scale. Which 

of the following tests can be used to compare whether the level of bitterness is same in the two 

types of formulation? 

 

 a) Two independent samples t test  

 b) Mann Whitney U test 

 c) Kruskall Wallis test 

 d) ANOVA 

  

17.  Which of the following non-parametric tests uses a χ2 table 

 a) Mann Whitney U test 

 b) Spearman’s rank correlation analysis 

 c) Kruskall Wallis test 

 d) Wilcoxon Sign Rank test 

  

18 What is R?  

 a) A database management system 

 b) A statistical programming language 

 c) A web browser 

 d) An operating system 

  

19.  In a factorial design, if the effect of five factors is to be investigated with each factor being 

taken at two levels, the minimum number of experiments to be performed would be 

 a) 25 

 b) 10 

 c) 32 

 d) 7 

  

20. Which term is used to represent the distance of the axial points from the center in CCD?  

 a) Alpha 

 b) Beta 

 c) Gamma 

 d) Delta 
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Q II Answer the following (Any 2)  

1A A biologist is studying the distribution of heights (in centimeters) of a 

particular species of plant in a field. She measures the heights of 50 

randomly selected plants and records the following data:  

157, 163, 152, 148, 155, 160, 158, 151, 154, 162, 

150, 159, 156, 161, 153, 157, 162, 150, 155, 158, 

164, 152, 157, 160, 156, 155, 162, 149, 154, 159, 

161, 157, 153, 150, 158, 156, 155, 162, 160, 155, 

153, 161, 159, 164, 158, 151, 152, 157, 155, 163  

For the above data 

i. Construct a frequency distribution table 

ii. Calculate the mean 

 

(5 marks) 

1B A researcher is investigating the effect of different irrigation methods on 

the yield of a particular crop. She randomly assigns 14 plots of land to four 

treatment groups representing different irrigation methods. The yields (in 

kg per plot) for each treatment group are as follows: 

 

Treatment 1: 35, 38, 42 

Treatment 2: 32, 36, 39, 41 

Treatment 3: 30, 33, 36, 38 

Treatment 4: 31, 34, 37 

 

Perform an analysis of variance (ANOVA) to determine if there are any 

significant differences in the mean yields among the four irrigation 

methods. Use a significance level of α = 0.05. 

(5 marks) 

2A Consider a Phase II clinical trial designed to investigate the effectiveness of 

a new drug to reduce symptoms of asthma in children. A total of 11 

participants are randomized to receive either the new drug or a placebo. 

Participants are asked to record the number of episodes of shortness of 

breath over a 1 week period following receipt of the assigned treatment. The 

data are shown below.  

 

Placebo (x)  7 5  6  4  12       8 

New Drug (y)  3  6  4  2  1 

 

Is there a difference in the number of episodes of shortness of breath over a 

1 week period in participants receiving the new drug as compared to those 

receiving the placebo? Perform a Mann Whitney U test at 5% significance. 

Critical U value is 3. 

  

(5 marks) 

2B Write a note on the various phases of clinical trials. (5 marks) 

3A What is an experiential design? Give two examples. (2.5 marks) 

3B The mean weight of a sample of 9 tablets was found to be 502mg with a 

standard deviation of 3mg. Is this sample taken from a batch whose mean 

weight is 500mg? Test at 5% level of significance.  

 

(2.5 marks) 
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3C The data below are the release rates of drug from tablet obtained as the % 

polymer coating was increased. 

% coating Release rate mg/hour 

5 3.7 

10 3 

15 2.74 

20 2.34 

30 1.41 

40 0.56 

Perform linear regression to calculate the slope and intercept of the least 

square line. What would be the release rate for 25% polymer coating?  

(5 marks) 

   

QIII Answer the following (Any 7)  

1A The particle size analysis of powder shows normal distribution. Particle size 

analysis of data of 10,000 particles shows the mean size as 750μm and 

standard deviation 50. 

Find:  

 The proportion of particles with size less than 720 μm. 

 The proportion of particles with size between 675 μm and 

825 μm. 

  

(2.5 marks) 

1B In a clinical trial for a new medication, it is known that 70% of patients with 

a certain medical condition respond positively to the medication. If 10 

patients with this medical condition are randomly selected and treated with 

the medication, what is the probability that exactly 5 patients will respond 

positively? What is the probability that at least 1 patient will respond 

positively?  

(2.5 marks) 

2 Write a note on multiple linear regression and hypothesis testing in multiple 

linear regression. 
(5 marks) 

3 With the help of illustrations explain central composite design. Give one 

advantage of this design. 
(5 marks) 

4 A researcher wants to compare the effectiveness of three different 

treatments (A, B, and C) for pain relief. A sample of patients was 

randomly assigned to one of the three treatment groups, and their pain 

scores were recorded after treatment. Perform a Kruskal-Wallis test to 

determine if there is a significant difference in pain relief among the three 

treatment groups. 

Treatment A: 5, 7, 8, 9, 10 

Treatment B: 6, 7, 7, 8, 9 

Treatment C: 4, 5, 6, 6, 8 

Critical value of the test statistic is 5.991 

(5 marks) 

5 Write a note on factorial designs to cover the meaning of factorial designs, 

their advantages, and form of the equation that can be generated from 

factorial designs. Also suggest an experimental matrix for factorial design 

involving three factors each at two levels. 

(5 marks) 

6 The following are the ages of 10 patients admitted in a hospital  

35, 82, 21, 43, 39, 62, 36, 12, 74, 45, 87, 53 

Calculate the standard deviation and standard error of the mean 

 

 

(5 marks) 
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7 Weights of 6 patients before and after treatment with Fenfluramine were as 

follows: 

 

Before  92 106 107 130 99 127 

After  91.5 105 110 120 102 120 

 

Apply a suitable test and state if there is change in the weight of patients 

due to treatment with Fenfluramine. 

 

(5 marks) 

8 Write a note on blocking and confounding in two level factorial designs. (5 marks) 

9 What are contour plots and surface response plots? Write a note on any one 

open source free statistical software/ programming language. 
(5 marks) 

  

 

 

 

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