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Q.1(a) Let 𝑋 be a random variable having probability density function 

𝑓(𝑥) = ൜
𝑐|𝑥(2 − 𝑥)|, −2 < 𝑥 < 1

0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

 
where 𝑐 is a real constant. Find the value of 𝑐.  

[2] 

Q.1(b) The density function of a random variable 𝑋 is given by 

                          𝑓(𝑥) = ൜
𝑎 + 𝑏𝑥ଶ, 0 ≤ 𝑥 ≤ 1

0,  otherwise
 

If 𝐸[𝑋] =
ଷ

ହ
, find 𝑎 and 𝑏. 

[3] 

   
Q.2(a) Consider 𝐴 and 𝐵 are two events. If 𝑃(𝐴) = 0.9 and 𝑃(𝐵) = 0.9, show that 𝑃(𝐴 ∩ 𝐵) ≥ 0.8. [2] 
Q.2(b) A pair of fair dice is rolled. Let 𝐴 denote the event that the sum of the numbers on the dice is 

equal to 7.  
(i) Show that 𝐴 is independent of the event that the first die lands on 4  
(ii) Show that 𝐴 is independent of the event that the second die lands on 3. 

[3] 

   
Q.3(a) Let 𝑋  and 𝑌  are two random variables with 𝐸[𝑋ଶ] < ∞ and 𝐸[𝑌ଶ] < ∞. Show that (𝐸[𝑋𝑌])ଶ ≤

𝐸[𝑋ଶ]𝐸[𝑌ଶ]. 
[2] 

Q.3(b) A student is given a multiple-choice exam with 10 questions, each question with five possible 
answers. Assume the student randomly chooses answers to the questions.  

(i) Find the probability that the student will get exactly 3 questions correct. 
(ii) Find the probability that the student will get atleast 3 questions correct. 

[3] 

   
Q.4(a) A company has two plants to manufacture motorcycles. 70% of the motorcycles are manufactured 

at the first plant, while 30% are manufactured at the second plant. At the first plant, 80% of the 
motorcycles are rated as standard quality, while at the second plant, 90% are rated as standard 
quality. A motorcycle is randomly selected and found to be of standard quality. Find the 
probability that it was manufactured at the second plant. 

[2] 

Q.4(b) A communications system consists of  𝑛 components, each of which will, independently, function 
with probability 𝑝. The total system will be able to operate effectively if at least one-half of its 
components function. For what values of 𝑝 is a 5-component system more likely to operate 
effectively than a 3-component system? 

[3] 

   
Q.5(a) Let 𝑋 be a Poisson random variable with mean 𝜆 > 0. Compute the mean (or expectation) of 

the random variable 𝑋!. (Note that 𝑛! = 𝑛 ∙ (𝑛 − 1) ⋯ 3 ∙ 2 ∙ 1). 
[2] 

Q.5(b) Let 𝑋 and 𝑌 be two jointly continuous random variables with the following joint probability 
density function (PDF) 

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

0,  otherwise
 

 

Find the constant 𝑐 that makes 𝑓(𝑥, 𝑦) a valid joint PDF. Also, find 𝑃 ቀ0 ≤ 𝑋 ≤
ଵ

ଶ
, 0 ≤ 𝑌 ≤

ଵ

ଶ
ቁ. 

[3] 
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