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1. (a) A random sample of size   from a normally distributed population with density 

function is given as 

     
 

     
 
 
 
 
 
    
 

 
 

 

Using the maximum likelihood method, find the estimators of   and    where 

     and        

(b) Show that: 

      is an unbiased estimator of the mean   where    is the mean of the population and 

  is the entire population 

      
 

   
                                                                  

the mean and variance exist.  

(c) If            are the variables of a random sample of size   from a population  

having density function given as 

      

      

  
                                                                             

                                                                                                 

  

i. Find an estimate for   by the method of moment. 

ii. Find the value of   if the observations in the table below are made.  

 

 

 

 

 

 

2. (a) State the axiomatic definition of probability and  prove its consequences.  

(b) Let             form a partition of a sample space    and let    be any event of   . 

Show that 

                           

 

   

                                                                                        

               
             

              
   

                                                                                  

 

1.738 1.729 1.743 1.740 1.736 1.741 1.735 1.731 1.726 1.737 

1.728 1.737 1.736 1.735 1.724 1.733 1.742 1.736 1.739 1.735 

1.745 1.736 1.742 1.740 1.728 1.738 1.725 1.733 1.734 1.732 

1.733 1.730 1.732 1.730 1.739 1.734 1.738 1.739 1.727 1.735 

1.735 1.732 1.735 1.727 1.734 1.732 1.736 1.741 1.736 1.744 

1.732 1.737 1.731 1.746 1.735 1.735 1.729 1.734 1.730 1.740 

 



(c) Supposing the life in hours of a certain kind of radio tube has the density       
   

  
   

when       and zero when       , what is the probability that none of such 

three tubes in a given radio set will have to be replaced during the first 150 hours of 

operation? Find the probability that all three of the original tubes will have been 

replaced during the first 150 hours.  

3. (a)  (i)  Define the mathematical expectation of a random variable.  

     (ii) State four properties of mathematical expectation of a random variable and prove 

two of them. 

(b) Show that the variance of a random variable   is given by 

                                                                                                                           

(c) State four properties of the variance of a random variable and prove three of them. 

4. (a) (i) Find the variance of the random variable   with pmf given in the table below. 

 

(ii) In a large class of students, a random sample of size four grades: 94, 62, 84 and 

78 were drawn. Find a     confidence interval for the whole class of mean  . 

(b)  Prove that  

                                            

                                            

 (c) Let   be a random variable with finite variance. Show that for any real number   , 

                                                                                                  

5. (a) Find the variance of   if it has probability density function given by 

      
 

   
                           

                                     

                                                                             

(b) Let   be a discrete random variable with probability mass function given by 

      
       

  
                                      

                                                                   

                                          

       Obtain the variance of   . 

(c) State and prove the Chebychev’s theorem. 

6. (a) List and explain the properties of a good estimator. 

(b) Given a random sample of size   from the population having density function as  

        
                                                                                     
                                                                                                 

  

i. Use the method of moments to find an estimate of   . 

ii. Find the estimate of   if the following are observed: 10, 5, 4, 7, 9, 3, 1, 2, 8, 6. 

(c) Find a      confidence interval for the population   for the random sample given in 

the table below assuming they are from the normal population. 

 

 

 

 

 

 

  0 1 2 3 

                     

 

3.2 3.0 3.8 4.2 2.8 3.6 2.8 3.5 

4.6 4.3 3.4 3.5 3.5 2.7 4.6 3.9 

2.9 3.7 4.3 3.7 3.1 3.0 3.4 2.8 

3.7 3.3 3.3 2.7 3.7 4.4 3.1 3.4 

2.9 3.8 4.0 2.8 3.6 3.3 3.0 3.2 

 


