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Q.1.
(a)
(i) 

Define what is meant by Sample SpacePRIVATE 




(ii) 

Define what is meant by an Event




(iii) 
State the three laws of Probability




(iv) 
State the Addition Rule




(v) 

State Bayes Theorem.



(b) 
A company operates 3 factories A,B and C which produce 30%, 50% and 20% of the company's output respectively. Some 3% of the output from factory A is defective and the corresponding figures are 2% for factory B and 2% for factory C. If an item is selected at random from the company's total output is defective find the probabilities




(i) 

it came from factory A




(ii) 

it came from factory B




(iii) 
it came from factory C



(c)

What is the probability that an item picked at random from the company's total output is defective.

Q.2.
(a)
A die has the original numbers removed and the numbers 0, 1 and 2 written onto the faces as follows. The number 0 is put on 1 face, the number 1 is put on 3 faces and the number 2 is put on 2 faces, so only 3 numbers can come up. If 4 such dice are tossed, and the face values totalled, determine the probabilities that each of the numbers 0 to 8 can come up. You may assume the probability of each face coming up is 1/6.

(b) Suppose 20% of all registered electors support the Labour Party. If 5 registered electors are selected at random, what are the probabilities that

(i)

2 of them support the Labour Party

(ii)

4 of them support the Labour Party

(iii)
None of them support the Labour Party


(iv)

All of them support the Labour Party


Q.3.
(a)
Explain what is meant by




(i)

A Binomial Random Variable




(ii)

A Hypergeometric Random Variable



(b)
Show that for large population sizes a Hypergeometric random variable approximates a Binomial random variable.



(c)
In the Lotto Game a player chooses 6 numbers between 1 and 42. If 6 numbers are now picked (without replacement) at random from these 42 numbers determine the probabilities that the players numbers match




(i)

4 of the selected numbers




(ii)

5 of the selected numbers


Q.4.
(a)
Explain what is meant by the expected value of random variable for both the discrete and continuous cases.



(b)
Determine the expected value of a Poisson random variable, i.e., one whose density function is given by




P(X = k) = e-μμk/k!

k = 0,1,2,...



(c)
The number of journeys that a student makes abroad in a year is known to have a Poisson distribution with a mean of 0.7. If a student is picked at random and asked how many journeys they made abroad in the previous year what are the probabilities that




(i)

they made no journeys abroad




(ii)

they made at least 2 journeys abroad




(ii)

they made exactly 3 journeys abroad


Q.5.
(a)
Discuss the reasons for the importance of the Normal Distribution in Statistics, explaining how the Standard Normal Tables can be used to determine probabilities for any Normal Distribution .



(b)
If the random variable X has a Normal Distribution with mean 12 and variance 9, i.e., X ~ N(12,9) find




(i) 
P(X < 12)




(ii) 
P(10 < X < 15)

(iii) The value of h such that 


P(12 - 0.5h < X < 12 + 0.5h) = 0.8



(c)
If the random variable X has density function





f(x) = 4x3

0 < x < 1




determine P(X > 0.5)
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