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FURTHER MATHEMATICS

Paper 2  Statistics

  Time allowed: 1 hour 30 minutes

Materials

l You must have the AQA Formulae and statistical tables booklet for A‑level 
Mathematics and A‑level Further Mathematics.

l You should have a scientific calculator that meets the requirements of the 
specification.

l You must ensure you have the other optional Question Paper/Answer Book 
for which you are entered (either Discrete or Mechanics).  You will have 
1 hour 30 minutes to complete both papers.

Instructions

l Use black ink or black ball‑point pen.  Pencil should only be used for drawing.
l Fill in the boxes at the top of this page.
l Answer all questions.
l You must answer each question in the space provided for that question.  

If you require extra space for your answer(s), use the lined pages at the end of 
this book.  Write the question number against your answer(s).

l Do not write outside the box around each page or on blank pages.
l Show all necessary working; otherwise marks for method may be lost.
l Do all rough work in this book.  Cross through any work that you do not want 

to be marked.

Information

l The marks for questions are shown in brackets.
l The maximum mark for this paper is 40.

Advice

l Unless stated otherwise, you may quote formulae, without proof, from the booklet.
l You do not necessarily need to use all the space provided.

Please write clearly in block capitals.
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Answer all questions in the spaces provided.

1 The discrete random variable X has the following probability distribution

x �15 18 29

P(X = x) 0.2 0.7 0.1

Find P(X > 18)

Circle your answer.

[1 mark]

0.1 0.2 0.7 0.8

2 The continuous random variable Y has probability density function f (y) where

ð1

�1

yf (y) dy ¼ 16 and

ð1

�1

y2f (y) dy ¼ 1040

Find the standard deviation of Y

Circle your answer.

[1 mark]

28 32 784 1024

Turn over for the next question
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3 The discrete random variable A has the following probability distribution function

P(A ¼ a) ¼

0:45 a ¼ 0

0:25 a ¼ 1

0:3 a ¼ 2

0 otherwise

8

>

>

>

<

>

>

>

:

3 (a) Find the median of A
[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

3 (b) Find the standard deviation of A, giving your answer to three significant figures.

[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

3 (c) Find Var(9A� 2)

[2 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write
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4 The height of lilac trees, in metres, can be modelled by a normal distribution with

variance 0.7

A random sample of n lilac trees is taken and used to construct a 99% confidence

interval for the population mean.

This confidence interval is (5.239, 5.429)

4 (a) Find the value of n
[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

4 (b) Joey claims that the mean height of lilac trees is 5.3 metres.

State, with a reason, whether the confidence interval supports Joey’s claim.

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Turn over for the next question

Do not write
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5 The continuous random variable X has probability density function

f (x) ¼

x3 0 < x � 1

9

1696
x3(x2 þ 1) 1 < x � 3

0 otherwise

8

>

>

>

<

>

>

>

:

5 (a) Find P(X < 1:8) , giving your answer to three decimal places.

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

5 (b) Find the lower quartile of X
[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write

outside the

box
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5 (c) Show that E
1

X 2

� �

¼
133

212
[4 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

5 (d) The random variable Y has a discrete uniform distribution, taking the

values 1, 2, 3, 4, 5

Find the exact value of E
1

X 2
þ Y

� �

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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6 The number of computers sold per day by a shop can be modelled by the

random variable Y where Y � Po(42)

6 (a) State the variance of Y
[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

6 (b) One month ago, the shop started selling a new model of computer.

On a randomly chosen day in the last month, the shop sold 53 computers.

Carry out a hypothesis test, at the 5% level of significance, to investigate whether the

mean number of computers sold per day has increased in the last month.

[6 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

6 (c) Describe, in the context of the hypothesis test in part (b), what is meant by a

Type II error.

[1 mark]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Do not write

outside the

box

Jun22/7366/2S

Turn over

s

(09)



10

7 Wade and Odelia are investigating whether there is an association between the region

where a person lives and the brand of washing powder they use.

They decide to conduct a w
2-test for association and survey a random sample

of 200 people.

The expected frequencies for the test have been calculated and are shown in the

contingency table below.

Brand of washing powder

A B C

Region

North 14.14 9.66 4.2

South 20.705 14.145 6.15

East 32.32 22.08 9.6

West 33.835 23.115 10.05

Wade conducts a hypothesis test where the number of degrees of freedom for the

test is 4

Odelia states that the number of degrees of freedom for the test should be 3

7 (a) Explain why both Wade’s value and Odelia’s value for the number of degrees of

freedom for the test could be valid.

[3 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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7 (b) The test statistic for Wade’s test is 13.6

Investigate whether there is an association between region and brand of

washing powder, using the 1% level of significance.

[5 marks]

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

END OF QUESTIONS
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