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INSTRUCTIONS: 
1. The question paper contains 5 questions each of 10 marks and total 50 marks. 
2. Attempt all questions. 
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Q.1(a) Let 𝑋 and 𝑌 be jointly continuous random variables with joint p.d.f. 

𝑓(𝑥, 𝑦) = 𝐾𝑥𝑦;  0 ≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ √𝑥. 
Then find the value of 𝐾 and Find the marginal p.d.f. of 𝑋 and 𝑌. Determine whether 𝑋 
and 𝑌 are independent.  

[5] CO1 

Q.1(b) Find the conditional p.d.f. of 𝑋  given 𝑌 = 𝑦 for the p.d.f. given in 1(a). Also evaluate 
𝐸[𝑋|𝑌 = 𝑦] and 𝑉𝑎𝑟(𝑋|𝑌 = 𝑦). 
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Q.2 Let 𝑋 and 𝑌 have a joint p.d.f. defined for −∞ < 𝑥, 𝑦 < ∞ as 
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Find the correlation coefficient of 𝑋 and 𝑌. Also find the means and variances of 𝑋 and 𝑌. 
What is the conditional p.d.f. of 𝑌 given 𝑋 = 𝑥 and 𝐸[𝑌|𝑋 = 𝑥]? What is the conditional 
p.d.f. of 𝑋 given 𝑌 = 𝑦 and 𝐸[𝑋|𝑌 = 𝑦]? 
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Q.3(a) A sample from a normal population produced variance 4.0. Find the size of the sample if 
the sample mean deviates from the population mean by no more than 2.0 with a 
probability of at least 0.95. 

[5] CO4 

Q.3(b) A random sample of 5 is taken from a normal population with mean 2.5 and variance 𝜎ଶ =
36 . Find the probability that the sample variance lies between 30 and 44. Find the 
probability that the sample mean lies between 1.3 and 3.5, while the sample variance lies 
between 30 and 44. (Write the probabilities in terms of CDF of sampling distribution) 
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Q.4 Let {𝑋௡} be a sequence of random variables with p.m.f.  

𝑓௡(𝑥) = 𝑃(𝑋௡ = 𝑥) = ൜
1, 𝑥 = 2 + 1/𝑛
𝑥, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Define the random variable 𝑋  such that 𝑋௡ → 𝑋  in distribution. Does the sequence of 
distribution functions converge uniformly? Determine whether 𝑋௡ → 𝑋 in probability and 
almost surely. 
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Q.5(a) Let {𝑋௡} be a sequence of random variables with p.m.f. defined by 𝑃(𝑋௡ = ±(1/2௡)) = 1/2, 
and 0 otherwise. Does the Lindeberg condition for CLT hold for this sequence? 

[4] CO3 

Q.5(b) Let 𝑋ଵ, 𝑋ଶ, … 𝑋ଵ଴଴ be i.i.d. RVs with mean 75 and variance 225. Use Chebychev’s inequality 
to calculate the probability that the sample mean will not differ from the population mean 
by more than 6. Then use the CLT to calculate the same probability and compare your 
results. 
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