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   CO BL 

Q.1(a) Suppose a box contains four black and eight white balls. We draw two balls from the 
box without replacement. Assume that each ball in the box is equally likely to be 
drawn, what is the probability that both drawn balls are black? 

[5] 1 1,3 

Q.1(b) Write the definition of conditional probability. Also, write Bayes’ formula. [2+3] 2 1,3 
     

 

    
Q.2(a) Let 𝑋 be a random variable with pdf 

                                      𝑓(𝑥) = ൜ 𝑐(1 − 𝑥ଶ), −1 < 𝑥 < 1
0                       otherwise

. 

What is the value of 𝑐? What is the CDF of 𝑋? 
 

[2+3] 5 3 

Q.2(b) Write the definition of variance of a random variable 𝑋. Suppose X has the following 
probability mass function: 

𝑝(0) = 0.2, 𝑝(1) = 0.5, 𝑝(2) = 0.3. 
Find  𝐸[𝑋] 𝑎𝑛𝑑 Var(X). 
 

[2+3] 3 3 

 

 
   

 

 
   

Q.3(a) Write the definition of exponential random variable X with parameter 𝜆. Show that 

the moment generating function ϕ௑(𝑡)  of X  is 
஛

஛ି୲
 for λ > t . Further deduce 

expectation of X.    

[1+3+1] 4 2 

Q.3(b) The joint density function of X and Y is 𝑓(𝑥, 𝑦) = ቄ
𝑐𝑥𝑦,    0 < 𝑥 < 1, 0 < 𝑦 < 1

0                       otherwise
. 

 
Find 𝑐. Evaluate 𝑃{ 𝑋 > 0.5, 𝑌 < 1}. Also, compute the marginal density of 𝑋. 

[1+2+2] 5 3 

 

 
   

     
Q.4(a) Write the definition of conditional probability mass function of X, given that 𝑌 = 𝑦.  

The joint probability mass function of X and Y, 𝑝(𝑥, 𝑦) is given by  
                             𝑝(1, 2) = 0.1, 𝑝(1, 4) = 0.2, 𝑝(2, 2) = 0.3, 𝑝(2, 4) = 0.4. 
Compute conditional probability mass function of 𝑋, given that 𝑌 = 2. 

[2+3] 5 1,3 

Q.4(b) Write the definition of independent random variables. Check whether the above 
random variables X and Y are independent. Also, compute 𝐸[𝑋|𝑌 = 2]. 

[1+2+2] 3 3 

     
     

Q.5(a) What is binomial random variable? Let 𝑋  and 𝑌  be independent binomial random 
variables with respective parameters (n, p) and (m, p). Calculate the distribution of 
𝑋 + 𝑌. 

[1+4] 4, 
5 

2 

Q.5(b) What the definition of covariance of 𝑋 and 𝑌?  Let 𝑋 and 𝑌 be two random variables, 
given in Q.3(b). Then compute Cov(X,Y).  

[2+3] 3,5 1, 
3 
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