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Instruction:  Attempt question No. 1 and any other 3 questions 

Question One 

(a) Find the expectation of a discrete random variable   whose probability function is given by  ( )  

(
 

 
)
 
                   (5 marks) 

(b) Find the mean and variance of a continuous random variable   with frequency density function 

 ( )           .         (8 marks) 

(c ) Find the  variance of the sum obtained in tossing a fair dice.    (5 marks) 

(d) The random variable    can assume the values 1 and -1 with probability 
 

 
 each. Find (i) The moment 

generating function (ii) The first four moments about the origin   (7 marks) 

Question Two 

(a) State and prove the Chebychev Inequality of bound and limit theorem.  

(4 marks) 

(b) A random variable Y  has           and an unknown probability distribution, using 

Chebychev inequality, find  (i)      (     )  (iii)     (|   |   ). (4 marks) 

(c) State and prove the Chernoff Inequality of bound and limit theorem. 

(3 marks) 

(d) Given the Chernoff bound of a normally distributed random variable   with mean value     

and variance      , find the      (   ). (4 marks) 

Question Three 

(a) Differentiate between the weak law and strong law of large number.   (2 marks) 

(b) State and prove the central limit theorem.     (10 marks) 

(c) A fair coin is tossed 400 times. Use the central limit theorem to compute an approximation to the 

probability of getting at least 205 heads.(3 marks) 

Question four 

A random variable   has density function given by   ( )  {      

                
     find 
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(a) The moment generating function and use it to generate the first four moments about the origin.  

       (7 marks) 

(b) Find the mean and variance of a Normal distribution of a random variable   whose the frequency 

density function is given by   ( )   
 

 √  
    

 

 
(
   

 
)
 
    .     

 (8 marks) 

Question Five 

(a)  Find the mean and variance for a Binomial distribution whose probability of success is   and 

probability of failure is  .    (8 marks) 

(b)  State and prove Demoivre’s theorem     (7 marks) 

Question Six 

(a) Find the mean and variance for a Poisson distribution   with probability function  ( )  

{
     

  
                 

                
.   (8 marks) 

(b)  Given that   is a random variable with probability function  ( )  
 

 
          Find the 

second and third moments about the mean. (7 marks) 

Study Centre: Nsu Community Study Centre (IM02)


