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Q.1(a) Let X, Y be two independent discrete random variables with pmf  

 
Find the distributions of X+Y and X-Y. 

[5+5] 

   
Q.2(a) Let X and Y be jointly bivariate normal random vector with µX = 0, µY = -1, σX

2 = 1,  
σY

2 = 4, and ρ = -1/2. Find the distribution of X+Y and hence calculate P[X+Y > 0]. 
[5+5] 

   
Q.3(a) Find the mean and variance of the distribution with pdf given by 

 

[8] 

Q.3(b) State Monotone Convergence Theorem for a sequence of random variables. [2] 
   
Q.4(a) State Central Limit Theorem. [2] 
Q.4(b) Analysis of computer travel shows that the number of passengers per car, X, is a discrete 

random variable with independent, identical distributions, such that E(X) = 1.2 and Var(X) = 
1.0. Estimate the probability that in a sample of 100 cars, the total number of passengers is 
140 or fewer. 

[8] 

   
Q.5 Calculate the MGF of the random variable with the density function given by 

f(x) = a , x, a > 0. Hence, obtain the mean and variance of the distribution. 
[5+2+3] 
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