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OASIS OF KNOWLEDGE



 

 

QUESTION ONE (COMPULSORY)-(30 MARKS)         

a) The joint density function of two continuous random variables X and Y is given by 

 

𝑓(𝑥, 𝑦) = {
𝑘(2𝑥 − 𝑦), 0 ≤ 𝑥 ≤ 2 ,0 ≤ 𝑦 ≤ 3

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

 

 Obtain  

i. the value of  𝑘.  

ii. the expected value of X          (6marks) 

 

b) Let    𝑓(𝑥, 𝑦) = {
6𝑥2𝑦, 0 ≤ 𝑥 ≤ 1 ,0 ≤ 𝑦 ≤ 1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

be the p.d.f. of two random variables X and Y, which must be of continuous type. Find 

𝑃(0 < 𝑥 < 3
4⁄ , 𝑦 > 1

3⁄ )          (6marks) 

c) The joint probability function  for two discrete random variables X and Y is tabulated as shown 

 

 Y=0 Y=1 Y=2 Y=3 

X=1 0.06 0.02 0.04 0.08 

X=2 0.15 0.05 0.10 0.20 

X=3 0.09 0.03 0.06 0.12 

  

Determine  

i. Marginal distributions of X and Y .       (2marks) 

ii. P( X≤2, Y≥2)          (2marks) 

d) The failure of a circuit board interrupts work until a new board is delivered. The delivery time Y is 

uniformly distributed on the interval one to five days. The cost of a board failure and interruption C 

includes a fixed cost 𝐶0 and increases proportionally to the cube of the delivery time 𝑌3. This cost is 

modeled by 𝐶 = 𝐶0 + 𝐶1𝑌3. Find 

i. The probability that the delivery time does not exceed 4 days but must take at least one day. 

ii. In terms of 𝐶0 and𝐶1, the expected cost associated with a single failed circuit board.  (7marks) 

e) Suppose X is a continuous random variable with pdf 𝑓(𝑥) = {
5𝑥4, 0 < 𝑥 < 1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Determine 

i. The pdf of the continuous random variable Y  where 𝑌 = 𝑋3 

ii. 𝑝(0.5 < 𝑌 < 1)                                                                                                             (7marks) 

 

QUESTION TWO (20 MARKS) 

a) Given 𝑓(𝑥, 𝑦) = {
2𝑒−𝑥−2𝑦 , 0 < 𝑥 < ∞ ,0 < 𝑦 < ∞

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
    . 

Determine 

i. 𝑃(𝑋 > 1, 𝑌 < 1) 

ii. 𝑃(𝑋 < 𝑌 = 10)                                                                                                             (9marks) 



 

b) A random variable X has the Beta distribution with parameters 𝛼 and 𝛽 as shown below. 

𝑓(𝑥) = {
𝛤(𝛼+𝛽)

𝛤𝛼𝛤𝛽
𝑥𝛼−1(1 − 𝑥)𝛽−1, 0 < 𝑥 < 1 , 𝛼 > 0, 𝛽 > 0

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
  

 Determine by derivation for this distribution, the standard deviation when  𝛼 = 8, 𝛽 = 10 .  (11marks)             

 

QUESTION THREE (20 MARKS) 

a) The joint probability function of two discrete random variables X and Y is given by 

𝑓(𝑥, 𝑦) = {
𝑘(2𝑥 + 𝑦), 0 ≤ 𝑥 ≤ 3 ,1 ≤ 𝑦 ≤ 3

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
  

i. Obtain the value of  𝑘.  

ii. Obtain  𝐸(𝑌2) 

iii.  Deduce whether or not  X and Y independent?    (10marks) 

b) Consider the Weibull distribution with parameters a and b 

  𝑓(𝑥) = {𝑎𝑏𝑥𝑏−1𝑒−𝑎𝑥𝑏
, 𝑥 > 0

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Obtain a general expression for the mean and the third raw moment for the distribution. (10marks) 

 

QUESTION FOUR (20 MARKS) 

 

a) The joint p.d.f of three continuous random variables X , Y and Z is defined as follows 

𝑓(𝑥, 𝑦, 𝑧) = {
𝑘(𝑥𝑦 + 𝑧), 0 < 𝑥 < 3 , 0 < 𝑦 < 4, 0 < 𝑧 < 1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

Calculate: 

i. the value of k ,          

ii. the marginal distribution of X  

iii. 𝐸(𝑌𝑍 𝑋 = 2)⁄           (14marks) 

b) Determine the value of c for which the function below is a joint probability density function. 

 

𝑓(𝑥, 𝑦) = {
𝑐(𝑥 + 𝑦), 0 < 𝑥 < 3 , 𝑥 < 𝑦 < 2𝑥 + 1

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

             (6marks) 

QUESTION FIVE (20 MARKS) 

a)   A random variable Y has a probability density function given by 𝑓(𝑦) = {
𝑐𝑦3𝑒−𝑦 2⁄ , 𝑦 > 0,

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
. 

             Find C hence show that Y has a chi-square distribution. State the degrees of freedom.         (10 marks) 

b) Let X and Y be two independent standard normal random variables. Suppose 𝑈 = 𝑋 + 𝑌 and 𝑉 = 2𝑋 −

𝑌 are two new random variables in terms of X and Y. Determine the joint pdf of U and V.   (10 marks) 


