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  

1:	 A golf club has 360 members. The captain of the golf club needs to select 20 players 
from the club to play in a charity tournament. 

	 The 360 members of the golf club are listed by their randomly allocated 
membership numbers. 

	 The captain decides to use systematic sampling to select the 20 players. 

	 (a)	 Give a reason for using systematic sampling in this case.
(1)

	 The members are numbered from 001 to 360 and the 5th member on the list is randomly 
selected as the first player and then every xth member thereafter is selected.

	 (b)	 Write down the value of x
(1)

	 (c)	 Write down the probability that the sample includes both the 5th and the 6th 
member on the list.

(1)
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Question 1 continued
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(Total for Question 1 is 3 marks)
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2:	 At a local talent show 2 judges were asked to rank 10 performances, in order of 
preference. The results are shown in the following table.

Performance A B C D E F G H I J

Judge 1 1 3 5 7 9 10 2 6 8 4

Judge 2 2 1 3 7 9 4 5 8 10 6

	 (a)	 Calculate Spearman’s rank correlation coefficient for these data. 
Show your working clearly.

(3)

	 (b)	 Stating your hypotheses clearly, test at the 1% level of significance, whether or not 
there is evidence of a positive correlation between the ranks of Judge 1 and the 
ranks of Judge 2

(4)
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Question 2 continued
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  

3:	 A garage sold 250 new cars which work using one of three types of engine: petrol, 
diesel or electric.

	 For each car, the garage recorded the month it first experienced an engine problem, if it 
occurred during the first year after being sold.

	 The results for the 250 cars are shown in the table.

When the car first experienced an engine problem

Month 1–6 Month 7–12 None Total

Petrol engine 12 25 95 132

Diesel engine 10 8 17 35

Electric engine 14 10 59 83

Total 36 43 171 250

	 The results are to be used to investigate whether or not there is an association between 
when the car first experienced an engine problem and the type of engine.

	 (a)	 Calculate the expected frequency for a diesel engine that first experienced an engine 
problem during month 1–6 

(2)

	 Given that for the other 8 classes  O E
E
�� �

��
2

7 444.   to 3 decimal places,

	 (b)	 test, at a 5% level of significance, whether or not there is evidence of an association 
between when the car first experienced an engine problem and the type of engine.

		  You should state the hypotheses, the test statistic, the degrees of freedom and the 
critical value used for this test.

(7)
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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:	 A biologist claims that the mean weight of grey squirrels is 200 grams more than the 
mean weight of red squirrels.

	 A research student believes that the mean weight of grey squirrels is greater than 
200 grams more than the mean weight of red squirrels. 

	 To test this, the research student collects and weighs a random sample of 80 grey 
squirrels and 80 red squirrels.

	 The results are summarised below, where
•	 x denotes the weights, in grams, of the grey squirrels
•	 y denotes the weights, in grams, of the red squirrels

x s y yx� � � �� �500 1156 23 200 6741351
2 2

	 (a)	 Find an unbiased estimate of the mean and an unbiased estimate of the variance for 
the weights of the red squirrels.

(3)

	 (b)	 Stating your hypotheses clearly, carry out a suitable test to assess the research 
student’s belief.

		  Use a 5% level of significance and state your critical value.
(7)

	 (c)	 State an assumption you have made in carrying out the test in part (b)
(1)
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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 11 marks)
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  

5:	 The following table shows the number of male puppies born in 250 dog litters of size 5

Number of males 0 1 2 3 4 5

Number of litters 2 40 90 85 30 3

	 Jeff believes that a binomial distribution would be a suitable model for these data.

	 (a)	 Find the proportion of male puppies born in these litters of size 5
(2)

	 Jeff calculates expected frequencies, to 2 decimal places, as follows.

Number of males 0 1 2 3 4 5

Expected 
frequencies r 41.92 79.91 76.16 36.30 6.92

	 (b)	 Find the value of r
(2)

	 The value of  O E
E
�� ��

2

  for the given values in the table excluding r is 5.70 to  
 
2 decimal places.

	 (c)	 Using a 5% significance level, test whether or not a binomial distribution is a 
suitable model for the number of male puppies born in these 250 litters. 
You should state the hypotheses, the degrees of freedom and the critical value used.

(7)
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Question 5 continued
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P76201A01728* Turn over      

17

  

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
 		

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
						





D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 5 continued
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  

6:	 A population has an unknown mean μ and an unknown variance σ 2

	 A random sample represented by  X1 , X2 , … , X20  is taken from the population.

	 (a)	 Explain why  
1

2
X1 + 

3

4
X20  is a statistic.

(1)

	 (b)	 Show that  R = 
1

2
X1 + 

3

4
X20  is a biased estimator of μ

(2)

	 (c)	 Hence find the bias, in terms of μ , when R is used as an estimator of μ
(1)

	 Given that  S = 
aX bX

1 2

2

−
  and  T = 

aX bXi i
ii

�
��
��
15

20

1

14

20
  are each used as an unbiased  

 
estimator of μ , where a and b are constants,

	 (d)	 find the value of a and the value of b
(4)
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Question 6 continued
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(Total for Question 6 is 8 marks)
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7:	 The random variable X is such that  X ~ N (μ , σ 2)
	 The mean of a random sample of n observations of X is denoted by  X

_
n

	 Given that 

P (X
_

n < 45.2) = 0.3446  and  P (X
_

n > 75.2) = 0.0179

	 and using the statistical tables provided,

	 (a)	 show that  σ  = 12 n
(6)

	 (b)	 Hence, find the value of μ
(2)

	 (c)	 Find  P (X
_

n > 59)
(3)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 11 marks)
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8:	 The weights, S kg, of bags of sand are such that

S ~ N (18, 0.032)
	 Three bags of sand are selected at random.

	 (a)	 Using standardisation, calculate the probability that their total weight is more 
than 54.1 kg.

(4)

	 The weights, C kg, of bags of cement are such that

C ~ N (25, 0.032)
	 Two bags of cement are selected at random.

	 (b)	 Using standardisation, calculate the probability that their weights differ by more 
than 0.02 kg.

(5)

	 The weights, P kg, of pallets are such that

P ~ N (15, 0.22)
	 The random variable T represents the total weight, in kg, of 28 bags of sand with 5 bags 

of cement and a single pallet of weight P1

	 (c)	 Using standardisation, calculate the probability that  T < 30P1 + 190
(6)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P76201A02528* Turn over      

25

  

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
 		

D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A
						





D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________



*P76201A02628*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA

26

  

Question 8 continued
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Question 8 continued
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Question 8 continued
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(Total for Question 8 is 15 marks)

TOTAL FOR PAPER IS 75 MARKS


