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1. A random sample of 9 footballers is chosen to participate in an obstacle course.  The time 
taken, y seconds, for each footballer to complete the obstacle course is recorded, together 
with the footballer’s Body Mass Index, x.  The results are shown in the table below.

Footballer Body Mass 
Index, x

Time taken to 
complete the 

obstacle course, 
y seconds

A 18.7 690

B 19.5 801

C 20.2 723

D 20.4 633

E 20.8 660

F 21.9 655

G 23.2 711

H 24.3 642

I 24.8 607

 Russell claims, that for footballers, as Body Mass Index increases the time taken to 
complete the obstacle course tends to decrease.

 (a) Find, to 3 decimal places, Spearman’s rank correlation coefficient between x and y.
(5)

 (b) Use your value of Spearman’s rank correlation coefficient to test Russell’s claim.  Use 
a 5% significance level and state your hypotheses clearly.

(4)

 The product moment correlation coefficient for these data is –0.5594

 (c) Use the value of the product moment correlation coefficient to test for evidence of 
a negative correlation between Body Mass Index and the time taken to complete the 
obstacle course.  Use a 5% significance level.

(2)

 (d) Using your conclusions to part (b) and part (c), describe the relationship between 
Body Mass Index and the time taken to complete the obstacle course.

(1)
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2. A random sample of 75 packets of seeds is selected from a production line.  Each packet 
contains 12 seeds.  The seeds are planted and the number of seeds that germinate from 
each packet is recorded.  The results are as follows.

Number of seeds that 
germinate from each packet

6 or 
fewer 7 8 9 10 11 12

Number of packets 0 3 5 18 28 17 4

 (a) Show that the probability of a randomly selected seed from this sample germinating 
is 0.82

(2)

 A gardener suggests that a binomial distribution can be used to model the number of seeds 
that germinate from a packet of 12 seeds.

 She uses a binomial distribution with the estimated probability 0.82 of a seed germinating. 
Some of the calculated expected frequencies are shown in the table below.

Number of seeds that 
germinate from each packet

6 or 
fewer 7 8 9 10 11 12

Expected frequency s 2.80 7.97 r 22.04 18.26 6.93

 (b) Calculate the value of r and the value of s, giving your answers correct to 2 decimal 
places.

(3)

 (c) Test, at the 10% level of significance, whether or not these data suggest that the 
binomial distribution is a suitable model for the number of seeds that germinate from 
a packet of 12 seeds.  State your hypotheses clearly and show your working.

(7)
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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. Star Farm produces duck eggs.  Xander takes a random sample of 20 duck eggs from  
Star Farm and their widths, x cm, are recorded.  Xander’s results are summarised as follows.

x x= =∑ ∑92 0 433 4974
2

. .

 (a) Calculate unbiased estimates of the mean and the variance of the width of duck eggs 
produced by Star Farm.

(3)

 Yinka takes an independent random sample of 30 duck eggs from Star Farm and their 
widths, y cm, are recorded.  Yinka’s results are summarised as follows.

y y= =∑ ∑142 5 689 5078
2

. .

 (b) Treating the combined sample of 50 duck eggs as a single sample, estimate the 
standard error of the mean.

(5)

 Research shows that the population of duck egg widths is normally distributed with 
standard deviation 0.71 cm.

 The farmer claims that the mean width of duck eggs produced by Star Farm is greater than 
4.5 cm.

 (c) Using your combined mean, test, at the 5% level of significance, the farmer’s claim.  
State your hypotheses clearly.

(5)
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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 company selects a random sample of five of its warehouses.  The table below summarises 
the number of employees, in thousands, at each warehouse and the number of reported 
first aid incidents at each warehouse during 2017

Warehouse A B C D E
Number of employees,
(in thousands) 2 1 3.8 3 2.2

Number of reported first aid 
incidents 15 10 40 26 23

 The personnel manager claims that the mean number of reported first aid incidents per 
1000 employees is the same at each of the company’s warehouses.

 (a) Stating your hypotheses clearly, use a 5% level of significance to test the manager’s 
claim.

(7)

 Jean, the safety officer at warehouse C, kept a record of each reported first aid incident 
at warehouse C in 2017.  Jean wishes to select a systematic sample of 10 records from 
warehouse C.

 (b) Explain, in detail, how Jean should obtain such a sample.
(2)
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Question 4 continued
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Question 4 continued
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q4

(Total 9 marks)
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5. A factory produces steel sheets whose weights, X  kg, have a normal distribution with an 
unknown mean  kg and known standard deviation  kg.

 A random sample of 25 sheets gave both a

 of (30.612, 31.788)

c% confidence interval for  of (30.66, 31.74)

 (a) Find the value of 
(3)

 (b) Find the value of c, giving your answer correct to 3 significant figures.
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Leave 
blank

19

Turn over*P51428A01928*

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A
 

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 A

R
E

A

Question 5 continued
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(Total 7 marks)
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6. The continuous random variable Y is uniformly distributed over the interval

[a – 3, a + 6]

 where a is a constant.

 A random sample of 60 observations of Y is taken.

 Given that Y  = 
Yi

i=
∑
1

60

60

 (a) use the Central Limit Theorem to find an approximate distribution for Y
(3)

 Given that the 60 observations of Y have a sample mean of 13.4

 (b) find a 98% confidence interval for the maximum value that Y can take.
(4)
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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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7. (i) As part of a recruitment exercise candidates are required to complete three separate 
tasks.  The times taken, A, B and C, in minutes, for candidates to complete the three 
tasks are such that 

A ~ N(21, 22), B ~ N(32, 72) and C ~ N(45, 92)

  The time taken by an individual candidate to complete each task is assumed to be 
independent of the time taken to complete each of the other tasks.

  A candidate is selected at random.

  (a) Find the probability that the candidate takes a total time of more than 90 minutes 
to complete all three tasks.

(4)

  (b) Find P(A  B)
(4)

 (ii) A simple random sample, X1, X2, X3, X4, is taken from a normal population with 
mean  and standard deviation 

  Given that 

X  = 
X X X X
1 2 3 4

4

+ + +

  and that 

P(X1 X  + ) = 0.1

  where k is a constant,

  find the value of k, giving your answer correct to 3 significant figures.
(7)
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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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Question 7 continued
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TOTAL FOR PAPER: 75 MARKS

END

Q7

(Total 15 marks)


