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INSTRUCTIONS TO CANDIDATES 
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS 

QUESTION ONE: COMPULSORY (30 MARKS) 

a) If the 𝑗. 𝑝. 𝑑. 𝑓  of x and y is given by 

𝑓(𝑥, 𝑦) = {
𝑥 + 𝑦       

0 < 𝑥 < 1
0 < 𝑦 < 1

0                        𝑜/𝑤
 

Find using the joint cumulative density function 𝑝 {
0 < 𝑥 <

1

2

0 < 𝑦 < 1
   (6 Marks) 

b) Suppose that x has discrete distribution function as the following 
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Find the pdf of a new random variable 𝑢 = 3𝑥2 + 1                                (6 Marks) 

c) Determine the value of 𝑘 so that the function below can serve as 𝑗. 𝑝. 𝑑. 𝑓 𝑓(𝑥, 𝑦) =

{
𝑘(6 − 𝑥 − 𝑦)       

0 < 𝑥 < 2
2 < 𝑦 < 4

0                        𝑜/𝑤
                                                  (3 Marks) 

Hence compute the following 𝑝(𝑥 < 1, 𝑦 < 3)                                     (3 Marks) 

 

d) Let x be a random variable from Poisson distribution with pdf given as  

𝑓(𝑥) = {
𝑒−55𝑥

𝑥!
                                    0                   𝑜/𝑤      

𝑥 = 0,1,2,3 

Find the characteristic function of 𝑥                                                          (6 Marks) 



e) Given the jpdf of x and y as 

f(𝑥, 𝑦) = {
1

30
(𝑥 + 𝑦)               

𝑥 = 0,1,2
𝑦 = 0,1,2,3

0                                     𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 

find the conditional distribution of (𝑋/𝑌) hence 𝑝(𝑥 = 1/ 𝑦 = 2)     (6 Marks) 

QUESTION TWO: (20 MARKS) 

a) Suppose that 𝑋 and 𝑌 are two discrete random variables 𝑗. 𝑝. 𝑑. 𝑓 

𝑓(𝑥, 𝑦) = {
1

54
(𝑥 + 𝑦)               

𝑥 = 1,2, ,3
𝑦 = 1,2,3,4

0                                     𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 

i) Verify that 𝑓(𝑥, 𝑦) is a joint 𝑝. 𝑑. 𝑓                                                 (5 Marks) 

ii) Compute 𝑃(𝑦 > 𝑥)                                                                     (4 Marks)    

iii) 𝑐𝑜𝑚𝑝𝑢𝑡𝑒 𝑝(𝑥 ≤ 3)                                                                     (3 Marks) 

iv) Find 𝑃(𝑥 + 𝑦 = 4)                                                                      (3 Marks) 

b) Suppose that you have a joint p.d.f of 𝑥 and 𝑦 given by  

𝑓(𝑥, 𝑦) = {
2

5
(2𝑥 + 3𝑦)         

0 < 𝑥 < 1
0 < 𝑦 < 1

0                       𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 

Find the marginal density functions of 𝑥 and 𝑦                                     (5 Marks) 

 

QUESTION THREE: (20 MARKS) 

a) Given the continuous 𝑗. 𝑝. 𝑑. 𝑓 

𝑓(𝑥, 𝑦) = {
𝑥(1 + 3𝑦2)

4
            0 < 𝑥 < 2  ,   0 < 𝑦 < 1

0                                                     𝑜/𝑤
 

Find; 

i) 𝑓1(𝑥)                                                                                             (5 Marks) 

ii) 𝑓2(𝑦)                                                                                             (5 Marks) 

iii) 𝑓(𝑥/𝑦)                                                                                           (5 Marks) 

b) Suppose the 𝑗. 𝑝. 𝑑. 𝑓 of 𝑥 and 𝑦 is given by; 

𝑓(𝑥, 𝑦) = {
12𝑥𝑦(1 − 𝑦)       

0 < 𝑥 < 1
0 < 𝑦 < 1

0                                       𝑜/𝑤
 

Determine whether or not 𝑥 and 𝑦 are statistically independent            (5 Marks) 

 



QUESTION FOUR: (20 MARKS) 

Suppose 𝑥 and 𝑦 are discrete random variables with 𝑗. 𝑝. 𝑑. 𝑓 given as 

                                                     𝑥 
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Determine 

 i) E(X)                                                                                                                     (𝟑 𝐌𝐚𝐫𝐤𝐬) 

 ii) E(Y)                                                                                                                    (𝟑 𝐌𝐚𝐫𝐤𝐬) 

iii) Var(x)                                                                                                                (𝟓 𝐌𝐚𝐫𝐤𝐬) 

 iv) Var(y)                                                                                                               (𝟓 𝐌𝐚𝐫𝐤𝐬) 

 v) Correlation coefficient of X and Y                                                              (𝟒 𝐌𝐚𝐫𝐤𝐬 ) 

QUESTION FIVE: (20 MARKS) 

a) Given the dispersion matrix of X and Y 

∑ =  [
3

1

3
1

3
2

] 

   Compute: 
 Variance of 3x + 4y − 5                                                                  (5 Marks) 

b) Let 𝑦1 < 𝑦2 < 𝑦3 < 𝑦4 denote order statistics of a random sample size of 54 having a pdf  

𝑓(𝑥) = {
2𝑥                0 < 𝑥 < 1

0                                𝑜/𝑤
 

i) Compute the pdf of 𝑦3 in terms of 𝐹(𝑥) 𝑎𝑛𝑑 𝑓(𝑥)                         (5 Marks) 

ii) Find 𝑃(𝑦3 >
1

2
                                                                                  (5 Marks) 

c) Let 𝑥̅ be the mean of a random sample of size 5 from a normal distribution with 𝜇 =
0 𝑎𝑛𝑑 𝛿2 = 125. determine the value of 𝑐 such that 𝑝(𝑥̅ < 𝑐) = 0.90      (5 Marks) 
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