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[bookmark: _GoBack]STA  121: PROBABILITY AND STATISTICS II
Instructions to candifates
1. The paper is two hours
1. Answer question NUMBER ONE and any other two questions





+ete random variable, is given by   for  Given that  is a constant, find the value of  and hence find the pdf of the random variable 			  (5 marks)
a) The discrete random variable , has the probability distribution as shown below:
	
	-3
	-2
	-1
	0
	1

	
	0.1
	0.25
	0.3
	0.15
	


(i) Find the value of  						   (2 marks)
(ii) Find  					              (1 mark)
(iii) Find  							    (1 mark)
b) A discrete random variable    has the following probability distribution function
	
	-1
	0
	1

	
	
	
	


If   determine   						  (3 marks)

c) Let  be a continuous random variable with pdf
     Find the value of   and hence compute  																			  (5 marks)
d) A random variable    can assume only odd integer values between 0 and 12. It is distributed in such a way that
                            
(i) Find the probability distribution of   			  (2 marks)
(ii) Find the    and the   				  (5 marks)

e) The number of calls per 10 minutes received at safaricom switchboard follows a Poisson distribution with mean 0.6. Find the probability that
(i) No calls will be received in the first 10 minutes 	  (2 marks)
(ii) More than 2 calls will be received in a period of 40 minutes 										  (4 marks)


QUESTION TWO (20 MARKS)

a) A random variable    has the following probability distribution function
	
	0
	1
	2
	3
	4
	5
	6
	7

	
	0
	
	
	
	
	
	
	



(i) Find    and complete the table 				  (6 marks)
(ii) Determine the cumulative distribution function of   											  (2 marks)
b) A continuous random variable    has probability density function given by     .  Determine

(i) The value of    							  (2 marks)		
(ii)   							  (4 marks)
c) The assembly time for a racing toy car manufactured by CMC follows a normal distribution with a mean of 55 minutes and a standard deviation of 4 minutes. The company closes at 5pm daily. If one worker starts assembling a racing car at 4 pm, what is the probability that he will finish the job before the company closes for the day? 									  (6 marks)

QUESTION THREE (20 MARKS)
a) A random variable   takes the values 1,2,3,4,5,6,7 which are mutually exclusive and mutually likely. Obtain the upper bound of   

What is the exact probability?  						(11 marks)
b) If    is the number scored in a throw of a fair die, show that the Chebychev’s inequality gives   					  
 						  (9 marks)

QUESTION FOUR (20 MARKS)
a) A continuous random variable    has the probability distribution function given by    . Find the moment generating function of    and use it to find    and   											(8 marks)
b) An airline knows that overall, 15% of the passengers do not turn up for flight. The airline decides to adopt a policy of selling more tickets than there are seats on a flight. For an aircraft with 11 seats, the airline sold 15 tickets for a particular flight. Obtain a suitable model for the for the number of passengers who do not turn up for the flight after buying a ticket
Find the probability that
(i) More than 12 passengers turn up for this flight
(ii) Exactly 2 passengers miss seats on this flight
(iii) There are two empty seats on this flight.  (12 marks)

QUESTION FIVE 20 

a) A random variable,  has pdf, given as                                     find the pdf of   											 (5 marks)
b) Suppose that  has a distribution given by 
	
	-3
	-2
	-1
	0
	1
	2
	3

	
	
	
	
	
	
	
	


Find the distribution of a random variable  		  (5 marks)
c) Let  be independent random variables each having probability function   .  Define  and 
Find the joint pdf of  using the transformation technique								(10 marks)
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