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Q.1(a) Determine the probability of the card being either a red or a king when one card is 
drawn from a regular deck of 52 cards. 

[2] I II 

Q.1(b) A certain test for a particular cancer is known to be 95% accurate. A person submits to 
the test and the results are positive. Suppose that the person comes from a population 
of 100,000, where 2000 people suffer from that disease. What can be concluded about 
the probability that the person under test has that particular cancer. 

[3] I V 

     
     

Q.2(a) A fair dice is rolled. Consider the events 𝐴 = {1,3,5}, B= {1,2} and C= {1,3,4,5}. Find 
𝑃[(𝐴 ∪ 𝐵)/𝐶]. 

[2] I II 

Q.2(b) A box contains white and black balls. When two balls are drawn without replacement, 
suppose the probability that both are white is 1/3. (a) Find the smallest number of 
balls in the box. (b) How small can the total number of balls be if black balls are even 
in number? 

[3] I V 

     
     

Q.3(a) If 𝑋  is exponentially distributed with parameter 𝜆 , find the value of 𝑘  such that 
௉(௑ வ ௞)

௉(௑ ஸ ௞)
= 𝑎. 

[2] II I 

Q.3(b) Determine the characteristic function, 𝜙௑(𝜔) of a random variable 𝑋~𝑁(𝜂, 𝜎ଶ), From 
the 𝜙௑(𝜔), find the first and second order moments.  

[3] II V 

     
     

Q.4(a) The density function 𝑓௑(𝑥) of random variable X is defined as                    𝑓௑(𝑥) =

ቐ

௞

ଶ
   𝑓𝑜𝑟 0 < 𝑥 ≤ 2

ଵ

ସ
  𝑓𝑜𝑟  2 < 𝑥 ≤ 3

  where 𝑘 is an unknown constant. Find and plot the distribution 

function, 𝐹௑(𝑥) 

[2] II II 

Q.4(b) Define the Rayleigh distribution function and obtain its mean and variance. [3] II I 
     
     

Q.5(a) If joint density function of the random variables 𝑋 and Y is given by 𝑓௑௒(𝑥, 𝑦), then 
prove that the marginal densities of 𝑋 and Y will be 𝑓௑(𝑥) = ∫ 𝑓௑௒(𝑥, 𝑦)𝑑𝑦

ஶ

ିஶ
 and 𝑓௒(𝑦) =

∫ 𝑓௑௒(𝑥, 𝑦)𝑑𝑥
ஶ

ିஶ
, respectively. 

[2] III II 

Q.5(b) The joint density function of the random variables 𝑋 and Y is given by 𝑓௑௒(𝑥, 𝑦) =

൜
𝑘𝑒ି(௔௫ା௕௬)  𝑓𝑜𝑟 𝑥 > 0, 𝑦 > 0
0                             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

, where 𝑘 is an unknown constant. Determine 𝑃(𝑋 > 𝑌). 

Are 𝑋 and 𝑌 independent? 

[3] III V 
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