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  

1.	 The captain of a large sports club wants to survey a random sample of the club’s 
members to obtain their opinions about proposed changes to the clubhouse.

	 (a)	 Suggest a suitable sampling frame for the survey.
(1)

	 (b)	 Identify the sampling units for the survey.
(1)

	 (c)	 Give one advantage and one disadvantage of taking a random sample rather than 
a census.

(2)
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Question 1 continued
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  

2.	 The manager of a supermarket records the number of complaints, x, the supermarket 
receives each day over a 50‑day period. The results are summarised below.

x� � 99  and x x�� � �� 2

97 5.

	 The manager believes that the number of complaints received by the supermarket each 
day could be modelled by a Poisson distribution.

	 (a)	 Show how the results above support the manager in his belief.
(3)

	 The manager uses a Poisson distribution with mean 2 to model the number of 
complaints received each day.

	 (b)	 For a randomly selected day, find using the manager’s model, the probability that 
there are

		  (i)	 at least 4 complaints received,

		  (ii)	 more than 2 but less than 7 complaints received.
(4)

	 A working week consists of 5 consecutive days.

	 In a randomly selected working week, the supermarket received 17 complaints.

	 (c)	 Test, at the 5% level of significance, whether there is significant evidence that the 
mean number of complaints received is greater than 2 per day. 
State your hypotheses clearly.

(5)
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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.	 (a)	 Explain what you understand by the sampling distribution of a statistic.
(1)

	 A bag contains a large number of £1 coins and a large number of £2 coins only.

	 A random sample of 3 coins is taken from the bag.

	 (b)	 List all the possible combinations of the 3 coins that might be selected.
(2)

	 The probability of selecting a £1 coin from the bag is p and the probability of selecting 
a £2 coin from the bag is q

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

	 The sampling distribution of X– is given below

 x– 1
4

3
a 2

P(X– = x–)
27

125
b c d

	 where a, b, c and d are constants. 

	 (c)	 State the value of a
(1)

	 (d)	 Find the value of b, the value of c and the value of d
(6)

	 Let M represent the modal value of the 3 coins selected.

	 (e)	  Find the sampling distribution of M
(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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(Total for Question 3 is 13 marks)
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  

4.	 The continuous random variable X has cumulative distribution function F(x) given by

F
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	 where k is a positive constant.

	 (a)	 Show that  k = 1
48 (2)

	 (b)	 Write down the value of  P(X = 4)
(1)

	 (c)	 Find the value of

P(2.5 < X < 4.5) + P(5.5 < X < 8.5)
(3)

	 The probability density function of X is given by

f

r   

  

s    

    otherwise

( )
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x x
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�

	 (d)	 Find r(x) and s(x)
(3)
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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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(Total for Question 4 is 9 marks)
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  

5.	 It is known that a particular variety of tulip produces yellow flowers with a probability 
of 0.25

	 A random sample of 15 tulips of this variety is purchased.

	 (a)	 Find the probability that more than 4 of these tulips will produce yellow flowers.
(2)

	 (b)	 Find the least number of tulips that needs to be purchased so that the probability of 
at least 1 tulip producing yellow flowers exceeds 0.95

(3)

	 Another random sample of 100 tulips of this variety is purchased.

	 (c)	 Use a suitable approximation to find the probability that, of these 100 tulips, more 
than 21 but no more than 30 will produce yellow flowers. 
Show your working clearly.

(Solutions relying entirely on calculator technology are not acceptable.)
(5)

	 For this particular variety, it is thought that the probability of a tulip producing red 
flowers is 0.3

	 A random sample of 25 tulips of this variety was purchased. When these tulips flowered, 
10 of them produced red flowers.

	 (d)	 Use this random sample of 25 tulips to test whether this variety of tulip has a 
probability greater than 0.3 of producing red flowers. 
Use a 10% level of significance and state your hypotheses clearly.

(5)
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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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(Total for Question 5 is 15 marks)
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6.	 A rectangle PQRS has a fixed perimeter of 40 cm.

	 The continuous random variable X cm represents the length of side PQ and is uniformly 
distributed over the interval [0, 20]

	 The continuous random variable A cm2 represents the area of PQRS

	 (a)	 Find the value of E(A)
(6)

	 (b)	 Find the probability that the area of PQRS is more than 5 times the area of a square 
whose side has length X cm.

(4)
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Question 6 continued
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(Total for Question 6 is 10 marks)
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7.	 The continuous random variable X has probability density function

f

otherwise

( )x
x x x

�
��

�
�

��

1

4

1

64
0 4

0

3  

	 (a)	 Show that the median of X is 2.165 to 3 decimal places.
(5)

	 The continuous random variable Y has probability density function

f

otherwise

( )y
y y

�
�
�
�

��

4

255
1 4

0

3  

	 (b)	 Show that Var 1 66

7225Y
�
�
�

�
�
� �

(Solutions relying entirely on calculator technology are not acceptable.)
(5)

	 (c)	 Hence find Var 4 5
��

�
�

�
�
�Y (2)
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS


