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INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO  

QUESTION ONE [30 MARKS] 

 

a) Explain the following laws of large numbers 

i) Weak Law of Large Numbers                                                                       (3 Marks) 

ii) Strong Law of Large Numbers                                                                      (3 Marks) 

b) Consider the following joint probability density function   

 

𝑓(𝑥1, 𝑥2, 𝑥3) = {
𝑘(𝑥1 + 2𝑥2 + 3𝑥3) 0 < 𝑥𝑖 < 1 ;  𝑖 = 1,2,3
0                                𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

 

 

                Determine; 

i)            The constant k                                                                            (3 Marks) 

ii) The marginal probability density function  of X1 and X2        (4 Marks) 

 

c) Let  X and Y have the joint probability density function given by; 

                           𝑓(𝑥, 𝑦) =  
𝑥+2𝑦

18
, 𝑥 = 1,2.    𝑦 = 1,2. ,   

                          Find the mean of 𝜇𝑥   and 𝜇𝑦                                                                          (6 Marks) 

    

d) Given the joint probability mass function 

 

𝑓(𝑥1, 𝑥2, 𝑥3) = {
1

108
𝑥1𝑥2𝑥3 where 𝑥1 = 1,2,3; 𝑥2 = 1,2,3; and 𝑥3 = 1,2

0              𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

i) Find the conditional distribution of X3 given that X1=1 and X2=2.                            (6 Marks)      

ii) Find the conditional distribution of X3 and X2 given that X1=3.                                (5 Marks) 

 

QUESTION TWO (20 MARKS) 

e) Find 𝑓𝑈𝑊(𝑈,𝑊), if  𝑈 = 𝑋
2 + 𝑌2 and 𝑊 = 𝑋2                                                       (10 Marks) 

f) Let joint distribution function of X and Y is given by; 

              𝑓(𝑥, 𝑦) = {𝑥𝑒
−𝑥(𝑦+1)  , 𝑥 ≥ 0, 𝑦 ≥ 0
0         𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

, 

Find the conditional probability density functions of X and Y                                (10 Marks) 
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QUESTION THREE (20 MARKS) 

a) The joint CDF of two discrete random variables X and Y is given by; 

                     𝐹𝑋𝑌(𝑋𝑌)

{
 
 

 
  

1

8
, 𝑥 = 1 , 𝑦 = 1

5

8
 , 𝑥 = 1, 𝑦 = 2

1

4
 , 𝑥 = 2, 𝑦 = 1

1  , 𝑥 = 2, 𝑦 = 2

 

                   Find; 

i) The joint marginal probability mass functions of 𝑋 and 𝑌                       (6 Marks) 

ii) The marginal probability density functions of 𝑋                                      (2 Marks) 

iii) The marginal probability density functions of Y                                              (2 Marks) 

b) Let X ~ N (µ, σ2). Derive the characteristic function of X.                             (10 Marks) 

 

QUESTION FOUR (20 MARKS 

Assume that the random variable𝑋1, 𝑋2… 𝑋10 are independent and identically distributed with the 

common PDF 𝑓𝑥(𝑋) and common CDF  𝐹𝑥(𝑋). Find the PDF and CDF of the following; 

i) the 3rd largest random variable                                                               (5 Marks) 

ii) the 5th largest random variable                                                               (5 Marks) 

iii) the largest random variable                                                                    (5 Marks) 

iv) the smallest largest random variable                                                      (5 Marks) 

 

QUESTION FIVE [20 MARKS] 

a) Suppose X1, X2, X3, and X4 have the 4-variate joint probability distribution function given by; 

𝑓(𝑥1𝑥2𝑥3𝑥4) = {
16𝑥1𝑥2𝑥3𝑥4 0 < 𝑥𝑖 < 1 ∀𝑖 = 1,2,3,4

0                 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
 

 

           Determine the marginal probability density function of; 

 

i) X2, and X4                                                                                                                                                                              (3 Marks)                                                                                                                                         

ii) X3                                                                                                                                                                                                  (3 Marks) 

 

b) Using the central limit theorem, calculate the approximate value of 𝑃(0.3 ≤ 𝑌 ≤ 1.5)   (5 Marks) 
                                                                                                                                                                            

 



                                                                                                                                       

  STAT 223

  

 

Vision   :   A University for Valued Transformation of Society  Page 4 of 4 

Mission: To serve students and society through research, education, scholarship, training, innovation, outreach and consultancy 

 
Laikipia University is ISO 9001:2015 and ISO/IEC 27001:2013 Certified 

 

 

c)  The joint PMF of two random variables X and Y is given by; 

                               𝑃𝑋𝑌(𝑥, 𝑦) = {
𝑘(2𝑥 + 𝑦), 𝑥 = 1,2, 𝑦 = 1,2.

0             𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

                      Find; 

i) The value of 𝑘                                                                                           (3 Marks 

ii) The marginal probability density functions of 𝑋 and 𝑌                           (6 Marks) 

                   

 

 

 

 

 

 

 

 

 

 


