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1. A shop sells shoes at a mean rate of 4 pairs of shoes per hour on a weekday.

 (a) Suggest a suitable distribution for modelling the number of sales of pairs of shoes 
made per hour on a weekday.

(1)

 (b) State one assumption necessary for this distribution to be a suitable model of 
this situation.

(1)

 (c) Find the probability that on a weekday the shop sells

  (i) more than 4 pairs of shoes in a one-hour period,

  (ii) more than 4 pairs of shoes in each of 3 consecutive one-hour periods.
(4)

 The area manager visits the shop on a weekday, the day after an advert for the shop 
appears in a local paper.

 In a one-hour period during the manager’s visit, the shop sells 7 pairs of shoes. 
This leads the manager to believe that the advert has increased the shop’s sales of pairs 
of shoes.

 (d) Stating your hypotheses clearly, test at the 5% level of significance whether or not 
there is evidence of an increase in sales of pairs of shoes following the appearance 
of the advert.

(5)
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Question 1 continued
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2. A bag contains a large number of coins. It only contains 20p and 50p coins. A random 
sample of 3 coins is taken from the bag.

 (a) List all the possible combinations of 3 coins that might be taken.
(2)

 Let X – represent the mean value of the 3 coins taken.

 Part of the sampling distribution of X – is given below.

x – 20 a b 50

P(X – = x – )
4913

8000
c d

27

8000

 (b) Write down the value of a and the value of b
(1)

 The probability of taking a 20p coin at random from the bag is p

 The probability of taking a 50p coin at random from the bag is q

 (c) Find the value of p and the value of q
(2)

 (d) Hence, find the value of c and the value of d
(3)

 Let M represent the mode of the 3 coins taken at random from the bag.

 (e) Find the sampling distribution of M
(3)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3. Superbounce is a manufacturer of tennis balls.

 It knows from past records that 10% of its tennis balls fail a bounce test.

 (a) Find the probability that from a random sample of 10 of these tennis balls

  (i) at least 4 fail the bounce test

  (ii) more than 1 but fewer than 5 fail the bounce test.
(4)

 The managing director makes changes to the production process and claims that these 
changes will reduce the probability of its tennis balls failing the bounce test.

 After the changes were made a random sample of 50 of the tennis balls were tested and 
it was found that 2 failed the bounce test.

 (b) Test, at the 5% significance level, whether or not this result supports the managing 
director’s claim.

(4)

 In a second random sample of n tennis balls it was found that none failed the bounce 
test. As a result of this sample, the managing director’s claim is supported at the 
1% significance level.

  (c) Find the smallest possible value of n
(3)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. The continuous random variable X has probability density function f(x), shown in the 
diagram, where k is a constant.

k x21k

f(x)

20
π

0

 (a) Find  P(X < 10k)
(1)

 (b) Show that  1k
π

=
(2)

 (c) Find, in terms of π, the values of

  (i) E(X)

  (ii) Var(X)
(3)

 Circles are drawn with area A, where

22A π X
π

 = +  

 (d) Find E(A)
(4)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5. A company produces steel cable.

 Defects in the steel cable produced by this company occur at random, at a constant rate 
of 1 defect per 16 metres.

 On one day the company produces a piece of steel cable 80 metres long.

 (a) Find the probability that there are at most 5 defects in this piece of steel cable.
(2)

 The company produces a piece of steel cable 80 metres long on each of the next 4 days.

 (b) Find the probability that fewer than 2 of these 4 pieces of steel cable contain at most 
5 defects.

(4)

 The following week the company produces a piece of steel cable x metres long.

 Using a normal approximation, the probability that this piece of steel cable has fewer 
than 26 defects is 0.5398

 (c) Find the value of x
(8)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. The continuous random variable X has cumulative distribution function

F x ax bx� � � �
�

�
�

�
�

0

1

2

                        x < 0
                 0  x  k
                        x > k

 where a, b and k are positive constants.

 (a) Show that  ak = 1 – bk2

(1)

 Using part (a) and given that E(X) = 
6

5

 (b) show that  5bk3 = 36 – 15k
(6)

 Using part (a) and given that E(X) = 
6

5
 and Var(X) = 

22

75

 (c) show that  5bk4 = 52 – 10k2

(5)

 Given that k < 3

 (d) find the value of k
(4)

 (e) Hence find the value of a and the value of b
(2)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Question 6 continued
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