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1. (a) Give a brief definition of the following terms: 

  i.             Random experiment   iv. Probability Measure 

  ii. Sample Space    v. Random Variable   

         iii. Event of a Sample Space      (5 marks) 

        

     (b) Let X be a random variable with probability density function. 

 ( )  { 
(    )          

          
 

What is the value of c? 

          (7 marks) 

    (c) Given the joint probability distribution  

   (       )   
   

   
                                      

 find 

i. the joint marginal distribution of X and Y; 

ii. the joint marginal distribution of X and Z; 

iii. the marginal distribution of X; 

iv. the conditional distribution of Z given X = 1 and Y = 2; 

v. the joint conditional distribution of Y and Z given X = 3 

(10 marks) 

2. (a) The probability density function of X, the lifetime of a certain type of electronic device   

(measured in hours), is given as  ( )  {
 

  
    

     
 

i. Find the value a 

ii. Find P(X > 20)      6 Marks  

   (b) Compute E(X) and Var(X), if X has a density function given by   

      ( )  {
 

 
   

 

    

          
 

(6 marks) 



 

 

 

3. (a) The density function of X is given by  ( )  {    
      

          
  and E(X) = 0.6,  

i. Find a and b. 

ii. Find  (  )  

(4 marks) 

(b) The lifetime in hours of an electronic tube is a random variable having a probability 

density function given by  ( )  {
       
          

.  

Compute the expected value lifetime of such a tube 

(2 marks) 

(c) Derive the moment generating function for a discrete random variable X with the 

following density function:  

              ( )  
     

  
            

(6 marks) 

4. (a) Given that events A and B are independent and that P(A|B) = 0.2 and P(B|A) = 0.5. 

Compute the probability P(A ∪ B).  

(2 marks) 

(b) i. If two events, A and B, are such that P(A) = 0.5, P(B) = 0.3, and  

   (   )       Find  (   ) 

ii. You are given   65.0BAP and   85.0BAP . Determine  AP  

(5 marks) 

(c)  Given that X1 and X2 are two events such that P(X1) = 0.45, P(X1X2) = 0.68. Find 

P(X2), when    

i.   X1 and X2 are mutually exclusive    

ii.  X1 and X2 are independent. 

(5 marks) 

5. (a)  Determine the value of k for which the function given by  

  (   )                                                  

           can serve as a joint probability distribution. 

(6 marks) 

 (b) If the joint probability density of X and Y is given by 



   (     )  {
 

 
(    )                    

          
  

find 

i. the marginal density of X; 

ii. the conditional density of Y given    
 

 
. 

(6 marks) 

 

6. (a)   The table below shows the probability distribution function of a random variable X;  

X 1 2 3 4 5 

P(x) K 1/12 K 1/2 1/12 

 

Find; 

 (i)  k        (ii)  P(X ≤ 2)             (iii)  P(3 ≤ X < 5) 

(6 marks) 

     (b) Let X be a random variable with probability function 
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Calculate  

i.  E(X)          

ii. Var(X) 

(6 marks) 

 


