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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define joint probability.  
 b) Let X be a Binomial random variable with n=10 and p=0.6. Then E(X)=…… and 

Var(X)= ………… 
 

 c) If P(B)=1, then P(A/B)=……………………….  
 d) Let X be a Poisson random variable with expectation 4. Then P(X=0) = ….  
 e) Define Gaussian random variable.  
 f) Let X be a random Variable and Y=TX is a transformation of X which is monotonic. If 

density of X is 푓 (푥) then the density of Y is …….. 
 

 g) The Conditional distribution function is  ………… than the ordinary distribution function.  
 h) Define equal & unequal distribution.  
 i) State the moment generating function of a random variable X about the origin.  
 j) If we draw a card from well-shuffled pack of 52 cards, what is the probability that the 

card is either an Qeen or a Jack? 
 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Box A contains 10 red and 7 blue marbles. Box B contains 8 red and 12 blue marbles. 

If one marble is selected from each box randomly what is the probability that both of 
them are of same colour ? 

 

 b) An experiment consists of rolling a single die. Two events are defined as R= {a 3 or a 4 
shows up} and T= {a 1 shows up}. 
Find P(R) and P(T) . 

 

 c) The number of car arriving at a certain drive-in window a bank is a Poisson random 
variable with expectation 2 . Find the probability that more than 3 cars will arrive during 
a 10 minutes period.   

 

 d) Differentiate between discrete and continuous random variable.  
 e) Find a constant b>0 so that the function 푓(푥) = , 0 < 푥 < 푏

0, 퐸푙푠푒푤ℎ푒푟푒 
 is a valid density 

function. 

 

 f) Let X be an uniform random variable over the interval [-π/2, π/2]. X is transformed to a 
new random variable Y=T(X)= a tan X, a>0. Find the probability density function of Y. 

 

 g) Define conditional and write down the properties of condition distribution.  
 h) State and prove De Morgan’s laws.  
 i) Assume that the height of clouds above the ground at some location is Gaussian 

random variable X with ax = 1830m and 휎 =460m. Find the probability that clouds will 
be higher than 2750m 
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 j) A joint probability function is given as 푓 , (푥, 푦) = , 0 < 푥 < 푎, 0 < 푥 < 푏 and zero 
elsewhere. Find  퐹 , (푥, 푦). 

 

 k) Define marginal distribution, exponential distribution with example. Derive mean and 
variance of exponential distribution. 

 

 l) Derive the moments about the origin and about the mean of a random variable.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) State and prove Baye’s Rule. (10) 
 b) Two persons are competing for the post of principal of a college. The probabilities that 

the 1st and 2nd persons will win are 0.6 and 0.4 respectively. If the 1st person wins, the 
probability of introducing the common model examination is 0.3 What is the probability 
that the common model examination will be introduced? 

(6) 

    
Q4 a) If X is a uniform random variable over the interval [a,b] then show that E(X) =  and 

휎 = ( )  

(10) 

 b) Explain about conditional distribution and write down the properties of conditional 
distribution. 

(6) 

    
Q5 a) A candy company distributes boxes of chocolates with a mixture of creams, toffees 

and nuts coated in both light and dark chocolate. For a randomly selected box, let X 
and Y respectively, be the proportions of the light and dark chocolates that are creams 
and suppose that the joint density function is f(x, y)= { (2푥 + 3푦), 0 ≤ 푥 ≤ 1, 0 ≤ 푦 ≤
1, 푓(푥, 푦) = 0 } 
Elsewhere  
(i) Find P[(X,Y)∈ 퐴], where A is the region {(푥, 푦) |, 0 < 푥 < , < 푦 <  } 
(ii) Verify ∫ ∫ 푓(푥, 푦)푑푥푑푦 = 1. 

(10) 

 b) Justify, how the density function of the sum of two statistically independent random 
variables is equal to the convolution of their individual density function. 

(6) 

    
Q6 a) State and prove Chebyshev’s Inequality. (10) 

 b) Find out the conditional density 푓 (푦/푥) from the joint density 푓 , (푥,푦) =
푢(푥)푢(푦)푥푒 ( ) 

(6) 
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