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Paper: C9T (Theory: 20 Marks) 

 (Answer any two from question nos. 1 to 4 and any one from question nos. 5 to 6) 

 

1. Based on n i.i.d. Bernoulli random variables X1, X2, …., Xn with probability of success 

p, 0 < p < 1, how do you test for the null hypothesis H0: p = p0 against one-sided 

alternative H1: p < p0 ?            5 

 

2. Let X1, X2, …., Xn be a random sample from a normal distribution with unknown mean 

μ and unknown variance σ2. Obtain a statistical rule for testing the null hypothesis H0: 

μ = μ0 against one-sided alternative H1: μ ≠ μ0.         5 

 

3. Suppose 𝑋 and 𝑌 are two independent random variables with 𝑋~𝑈(0,1) and 𝑌~𝑈(0,1). 

Find the distribution of 𝑍 = 𝑚𝑎𝑥(𝑋, 𝑌).              5 

 

4. Suppose 𝑋 and 𝑌 are two independent exponential random variables with parameters 

𝜃1 and 𝜃2 respectively. Show that  

a) 𝑚𝑖𝑛(𝑋, 𝑌) is also an exponential random variable with parameter (𝜃1 + 𝜃2). 

b) 𝑚𝑎𝑥(𝑋, 𝑌) is not an exponential random variable.  

                5 

 

5. a) Define Chi Square distribution. 

b) Derive Chi Square distribution from a set of i.i.d. standard normal variables.                                             

                                                                                                                          3+7=10 

6. a) How do you test for, and set confidence limits to, the ratio of variances of two 

univariate normal distributions?  

      b) What is p-value? 

                   (5+3)+2=10 
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Paper: C9P (Practical: 10 marks) 

(Answer only one question) 

 

1. The weights of ten boys before they are subjected to a change of diet and after a lapse 

of six months are recorded below: 

Serial No. 
Weight (in lb.) 

Before After 

1 109 115 

2 112 120 

3 100 98 

4 111 119 

5 101 104 

6 97 98 

7 88 90 

8 102 99 

9 89 93 

10 91 89 

 

Test whether there has been any significant gain in weight as a result of the change of 

diet.           10 

 

2. Two experimenters, A and B, take repeated measurements on the length of a copper 

wire. On the basis of the data obtained by them, which are given below, test whether 

B's measurements are more accurate than A's, making necessary assumptions. (It may 

be supposed that the readings taken by both are unbiased). Also obtain 95% confidence 

interval for the ratio of the variances of the two corresponding populations.  

 

A's measurements 

(in mm.) 

B's measurements 

(in mm.) 

12.46 12.46 12.08 12.34 

11.95 12.12 12.24 12.36 

12.73 11.86 12.44 12.39 

11.95 12.25 11.95 12.27 

12.70 12.29 12.20  

       

                7+3=10 


