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Q.1.
(a)
Briefly explain each of the following [7 marks]PRIVATE 



(i)
Sample Space



(ii)
Event



(iii)
The 3 laws of probability

(iv) The Addition Rule

(v) Conditional probability




(b)
A group of 200 people who recently bought a Speedo car was broken down by gender and the colour of the car they had selected.

	
	Male
	Female

	White
	60
	40

	Blue
	20
	30

	Yellow
	40
	10



If M and F represent the events of being Male and Female respectively and if W, B and Y represent the events of a person buying a White, Blue or Yellow car calculate the following probabilities [9 marks]

(i) P(F)

(ii) P(Y)

(iii) P(M or Y)

(iv) P(M and Y)

(v) P(F|Y)

(vi) P(Y|F)

(vii) P(F|M)

(c) Using Bayes Theorem show that the answer to (vi) above could have been calculated by just using the answers to (i), (ii) and (v) above. 



[4 marks] 

Q.2. 
(a)
Define the following terms [4 marks]



(i)
Random Variable

(ii) Expected value

(iii) Variance

(iv) Density Function

(b) If a pair of honest dice are thrown determine [12 marks]

(i) The density function of the sum of their face values

(ii) The density function of the maximum of their face values

(c) What is the expected value of the minimum of their face values? 


[6marks]

Q.3.
(a)
Explain what are meant by each of the following [4 marks]



(i)
Bernoulli Random Variable



(ii)
Binomial Random Variable

(i) The Normal approximation to the Binomial.


(b) 
It is known from a long series of experiments that the probability of a certain type of drawing pin landing on its head (with the pin pointing up) is 0.4. If 5 drawing pins are tossed what are the probabilities of



(i)
None of them landing on their heads



(ii)
3 or less landing on their heads



(iii)
At least 4 landing on their heads

(iii) Not getting a result of exactly 2 heads

[12 marks]


(c)
If 200 such pins are tossed what is the (approximate) probability that between 70 and 90 of them land on their heads? [4 marks]

Q.4. 
(a)
Explain what is meant by a Hypergeometric Random Variable. 




[5 marks] 




(b) Five cards are drawn from a standard playing deck without replacement. Determine the probabilities of getting

(i) Three Kings

(ii) Two Kings

(iii) Two Hearts

[9 marks]


(c)
Two people, Tom and Gerry, play a game in which each of them tosses a coin in succession until one of them gets a head, who then becomes the winner. If Tom starts with the first toss (so the tosses go Tom - Gerry - Tom - Gerry - Tom etc.. ) what is the conditional probability that Tom is the winner, given that he does not win on the third toss? 

[6 marks]

Q.5.
(a)
The number of e-mail messages arriving at a given user’s PC per minute is known to have a Poisson distribution with a mean of 0.5. In a given minute what are the probabilities of the following arriving



(i) 
No messages

(ii) 2 message

(iii) At least 1 message

[6 marks]

(b) If the random variable X has a normal distribution with a mean of 11 and a variance of 4, i.e. X ~ N(11,4) find

(i) P(X < 9)

(ii) P(10 < X < 12)

(iii) The value of h such that P(0 < X < 11 + h/2) = 0.7.

[9 marks]



(c)
If Z ~ N(0,1)  determine P(Z3 > 1) [5 marks]
Page 4 of 4

