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Q.1(a) Five letters are addressed to five different people and the corresponding envelopes are 

prepared. The letters are put into the envelopes at random. What is the probability that 
no letter is in its proper envelope? 

[5] 1  

Q.1(b) There are two identical urns containing 4 white and 3 red balls: 3 white and 7 red balls. 
An urn is chosen at random, and a ball is drawn from it. Find the probability that the ball 
is white. What is the probability that it is from the first urn if the ball drawn is white? 

[5] 1  

     
     

Q.2(a) Evaluate the cumulative distribution function of the following distribution:  
 𝑃[ 𝑋 =  −1]  =  

ଵ

଻
, 𝑃[𝑋 =  0]  =  

ଶ

଻
,  𝑃[ 𝑋 =  2 ]  =  

ଷ

଻
, 𝑃[ 𝑋 =  3 ]  =  

ଵ

଻
. 

[5] 2                  

Q.2(b) The probability that a screw manufactured by a machine to be defective is 
ଵ

ହ଴
. A lot of 6 

screws are taken at random. Find the probability that (i) there are exactly 2 defective 
screws in the lot, (ii) no defective screw and (iii) at most 2 defective screws. 

[5] 2                             

     
     

Q.3(a) Determine the value of the constant C such that f(x) defined by  

𝑓(𝑥)  =  ൜
𝐶 𝑥 (1 − 𝑥),   0 <  𝑥 <  1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.
  is a probability density function. Find the 

corresponding cumulative distributive function. 

[5] 3          

Q.3(b) Derive the Moment Generating Function of the above distribution. [5] 4              
     
     

Q.4 Derive the Moment Generating Function of exponential distribution with rate parameter 
λ. Hence, obtain mean, variance and skewness measure.  

[10] 4             

     
     

Q.5  The density function of a two-dimensional random variable (X,Y) is given by  

𝑓(𝑥, 𝑦) = ൜
𝑘𝑥𝑦(𝑥 + 𝑦), 0 ≤ 𝑥 ≤ 1, 0 ≤ 𝑦 ≤ 1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒.
 

Find (i) the value of k, (ii) the marginal density function of X and Y,  

(iii) 𝑃 ቂ
ଵ

ଶ
≤ 𝑋 ≤

ଷ

ସ
,

ଵ

ଷ
≤ 𝑌 ≤

ଶ

ଷ
ቃ, (iv) fX|Y (x|y), fY|X (y|x). 

[10] 5          
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