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     TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
a)
Define the following terms:






(6 Marks)

(i)
Random variable


(ii)
Expectation


(iii)
Statistical Inference

b)
The following table lists the probability distribution of the number of breakdowns per week for a machine based on past data:

	Breakdowns per week
	0
	1
	2
	3

	Probability
	0.15
	0.20
	0.35
	0.30



(i)
Does the distribution meet the two requirements for a probability distribution of a 

discrete random variable?  Justify your answer.


(4 Marks)


(ii)
Find the mean number of breakdowns per week.


(3 Marks)


(iii)
Compute the standard deviation of the breakdowns.


(4 Marks)

c)
The probability density function of a random variable X is given by:



[image: image2.wmf](

)

î

í

ì

<

<

=

otherwise

x

Cx

x

f

,

0

4

0







Where C is a constant


(i)
Find C








(3 Marks)


(ii)
Find the distribution F (x)





(2 Marks)


(iii)
Compute P (1 < x < 3)





(3 Marks)

d)
It is known that screws produced by a certain machine will be defective with probability 0.01 independently of each other.  If we randomly pick 10 screws produced by this machine, what is the probability that:


(i)
None will be defective.





(2 Marks)


(ii)
At least two screws will be defective




(3 Marks)

Question Two (20 Marks)
a)
Find K so that the function given by:


[image: image3.wmf](

)

,

1

+

=

x

K

x

P



x = 1, 2, 3, 4 is a probability function.

(4 Marks)

b)
Customers arrive at a departmental store in a Poisson Manner at a rate of 6.5 customers per hour.  Find the probability that in any given hour:


(i)
No customer arrive






(2 Marks)


(ii)
More than two customer arrive




(4 Marks)

c)
Let X be a random variable with pmf :
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Find:


(i)
The Moment generation function; 
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(5 Marks)

(ii)
Hence Compute 
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(5 Marks)

Question Three (20 Marks)
a)
A machine produces bearings whose diameters are normally distributed with mean and standard deviation equal to 0.55 and 0.03 centimeters respectively:


(i)
What fraction of the production will have diameters higher than 0.59 centimeters?










(2 Marks) 

(ii)
If specification requires that the bearing diameter is within a range of 0.5 
[image: image7.wmf]±

0.02 centimeters, what fraction of the product will be unacceptable?
(4 Marks)

(iii)
Suppose that the net contribution from the bearing which meets the specification is Kshs. 1.  Those having a diameter exceeding 0.56cm can be reworked at an additional cost of Kshs. 0.6 per piece while those under 0.52cm have to be scrapped resulting in a loss of Kshs. 2 per piece.  What is the expected total contribution from a batch of 1,000 bearings?



(6 Marks)

b)
Let Y be a random variable with pdf:
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(i)
Find the expected value and variance of Y.



(2 Marks)


(ii)
Let X = 300Y + 50.  Find 
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 and var (x).



(4 Marks)

(iii)
Find P (x > 750)






(2 Marks)

Question Four (20 Marks)
a)
A certain company has 50 employees.  Fourty of the employees belong to the union and ten do not.  Five employees are selected at random to form a committee to meet with management regarding overtime pay.


What is the probability that 4 of the 5 selected for the committee belong to the union?  (Use hypergeometric distribution).





(5 Marks)

b)
A discrete random variable X is said to be uniformly distributed over the number s 1, 2, 3, ���, n.  If P (X = i) = 
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(i)
Find E (x)







(5 Marks)


(ii)
Find var (x)







(5 Marks)

c)
Let X be a random variable with pdf given by:
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Find the moment generating function (Mgf).




(5 Marks)
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