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MATERIALS

For this paper you must have: [

e a calculator :::i

e mathematical instruments.

INSTRUCTIONS

e Use black ink or black ball-point pen.
Draw diagrams in pencil.

e Answer ALL questions.

e You must answer the questions in the
spaces provided. Do not write on
blank pages.

o If you need extra space for your
answer(s), use the lined pages at the
end of this book. Write the question
number against your answer(s).
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e Do all rough work in this book. Cross
out any work you do not want to
be marked.

INFORMATION

e The marks for questions are shown
in brackets.

e The maximum mark for this paper is 80.

e You may ask for more answer paper
and graph paper. These must be
tagged securely to this answer booklet.

DO NOT TURN OVER UNTIL TOLD TO
DO SO
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Answer ALL questions in the spaces
provided.

1 Ted has these 10 letter cards.

VIIO||IL||L||E||Y||B||A]||L

He selects one card at random.

What is the probability that Ted
selects the letter L?

Circle your answer. [1 mark]

4 6
10 10

N | =
ol

[Turn over]
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2 Here is aline graph.

Price
AN

Size

On the opposite page, circle the letter
that best describes the relationship
shown by the graph. [1 mark]

0 6
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A As the size increases, the
price increases.

B The size and price are not related.

C As the size decreases, the
price decreases.

D As the size increases, the
price decreases.

[Turn over]
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3 (a)

3 (b)

0 8

8

Here are seven numbers.

2 4 9 11 14 14 14

What is the value of the median?

Circle your answer. [1 mark]

4 11 12.5 14

What is the value of the lower
quartile of the seven numbers?

Circle your answer. [1 mark]

2 3 4 11
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4 (a)

10

10

Seb asks a sample of 24 people
how many films they have watched
at the cinema in the last month.

Here are his results.

Seb’s data can be described as
raw data.

What are raw data? [1 mark]
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4 (b) Complete the tally chart to show
Seb’s results. [3 marks]

NUMBER
OF FILMS
WATCHED

TALLY

FREQUENCY

AN =|O

[Turn over]
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4(c) Seb writes this conclusion,

The average number of films
watched was 1

Which average does Seb use to
make this conclusion? [1 mark]

Answer

[Turn over]
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4 (d)

[Turn over]

15

15

Seb says,
“In my sample, % of people did
NOT watch a film at the cinema in

the last month.”
Is Seb correct?

Tick (V') a box.

Yes

No

Give a reason for your answer.
[2 marks]
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5 The table shows the number of
single-use plastic bags issued by
two supermarkets in different
years.

YEAR |Plastic bags Plastic bags
iIssued by iIssued by
supermarket A [supermarket B
(thousands) (thousands)

2015 |750 314
2016 |420 235
2017 |309 168
2018 |184 73
2019 | 96 44
2020 | 75 28

2021 |No data 24
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5 (a)

5 (b)

17

Work out the TOTAL number of
single-use plastic bags issued by

supermarket A and supermarket B
in 2016. [2 marks]

Answer thousand

Describe the trend in the number
of single-use plastic bags issued
by SUPERMARKET B. [1 mark]

[Turn over]
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5(c)

o5(d)

1 8

18

Between which two consecutive
years was the biggest change In
the number of single-use plastic
bags issued by SUPERMARKET B?
[2 marks]

Answer and

The manager of SUPERMARKET A
claims that the number of plastic
bags issued by this supermarket
dropped by more than a third
between 2017 and 2018.

Do the data in the table, on
page 16, support this claim?

Tick (v') a box, on the opposite
page.
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Yes

No

You MUST show your working.
[3 marks]

[Turn over]
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5(e) There are no data for
SUPERMARKET A in 2021.

Give ONE possible reason why no
data are available. [1 mark]

[Turn overj 9
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22

Anna owns a shop.

She wants to find out what her
past customers think about the

quality of the headphones they
bought.

Write down TWO advantages of

asking a sample of customers
rather than taking a census.
[2 marks]

1




6(b)

23

Anna considers asking all the

contacts listed on her mobile
phone.

Give TWO reasons why this is
NOT a good sample. [2 marks]

1

[Turn over]

2 3




24

7 Peter grows sunflowers in his

garden from two packets of seeds,
A and B.

The frequency polygon shows
information about the heights of

the sunflowers he grows from
PACKET A.

Frequency
N

15

10 /

0 >
0 50 100 150 200 250

Height, h (cm)
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7(a) Show that Peter grows
31 sunflowers from PACKET A.
[1 mark]

[Turn over]
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26

Tick (v') the correct statement
about the maximum height of a
sunflower that Peter grows from
PACKET A. [1 mark]

The maximum height MUST
be less than 175 cm.

The maximum height COULD
be less than 175 cm.

The maximum height MUST
be greater than 200 cm.

The maximum height COULD
be greater than 200 cm.
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The table shows information about
the heights of sunflowers he
grows from PACKET B.

Height, h (cm) |Frequency
0<h<50 2

/

50 <h<100 3
100<h<150 | 9
150 <h< 200 (13
200h<250 | 4

7 (c) On the grid on page 24, draw a
frequency polygon to show the
information in the table about
sunflowers from PACKET B.

[3 marks]

[Turn over}
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7(d) Give TWO comparisons between
the heights of the sunflowers
grown from packet A and
packet B. [2 marks]

Comparison 1

Comparison 2

[Turn over}
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Bob has a fair spinner and a fair,
six-sided dice.

In an experiment, Bob spins the
spinner and rolls the dice.

Red Blue

Green Yellow

30
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8 (a) Complete the sample space
diagram below to show all the
possible outcomes. [2 marks]

DICE
1 12 |3 |4 |5 |6
Red (R) RS
Blue (B) B2
SPINNER
Yellow (Y)
Green (G)

8(b)(1) Write down the probability of
getting a yellow AND a 5 [1 mark]

Answer

[Turn over]
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8 (b)(ii)) Work out the probability of
getting a blue AND a number
less than 3 [2 marks]

Answer

[Turn over]
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8 (c)

3 4

34

Bob says,

“If | repeat my experiment a total
of 60 times, | would expect to get
more than 25 results that are a
green OR a 4 OR both.”

Show that he is NOT correct.
[3 marks]
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9 The table, from the Driver and
Vehicle Standards Agency, on
page 36, shows information about
driving tests taken by
17- to 25-year-olds in two different
centres in England.

[Turn over]
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10 (a) (i)

10 (a) (i)

4 6

46
Lydia is a farmer.

She is investigating whether
changing to a more expensive
hen food will increase the
number of eggs her hens
produce.

Name the EXPLANATORY
variable in Lydia’s
investigation. [1 mark]

Answer

Name the RESPONSE variable
in Lydia’s investigation.
[1 mark]

Answer
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Lydia decides to test the new
food on a sample of her hens.

10(b) Write down the population for
Lydia’s investigation. [1 mark]

[Turn over]
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10(c) Lydia has the following
information on her hens.

Age, a (years) [Frequency
0<a< 2 104

<
2<a<é 72
41<a<b 45
6<a<8 19

10(c) (i) Lydia uses stratification before
selecting her sample.

She stratifies by age.

Suggest a reason why it might
be sensible to stratify by age.
[1 mark]

4 8
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10 (c) (ii) Lydia uses a sample of 50 hens.

[Turn over]

4 9

Show that her sample should
contain 15 hens in the age
group 2 < a <4 [2 marks]




50

abelane
BuinO\

(spuesnouyy)

89 99 8G 14%) 8Y 0G OF| SPeoJuMOop
JO JaquwinN

1AC| NN AVIN| ddV| dVIN| 934 NVP HLNOI

"wngje disnw e 10} ‘spuesnoy}
ul ‘speojumop jJo Jaguinu Ajyjuow ayj smoys ajge} aulL L

5



51

[418A0 uun| ]

[sytew ¢] -obed
9})isoddo ayj} uo ajge} ayj} ul wayj} ajlum pue ejep
9say} 40} sabesaae Buirow Julod-anoj ayj aje|najen

(e) L1

1



52

The graph, on the opposite page,
shows the data for the number
of downloads, in thousands, per
month.

5 2
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11 (b) Plot the moving averages on the
graph. [2 marks]

Number of
downloads
(thousands)

N\
80

70

60

50 X
X

40

0 >
Jan Feb Mar Apr May Jun Jul

Month

[Turn over]
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12 The table shows information
about births in the UK in 2010
and 2019.

YEAR

2010

2019

NUMBER OF
BIRTHS

807 300

712 700

TOTAL
POPULATION

62 260 000

66 650 000

BIRTH RATE

10.7

Source: ONS

5 4




95

12(a) Complete the table by finding the
birth rate in 2010.

Use the formula,

birth rate = humber of births « 1000
total population

[2 marks]

[Turn over]
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12 (b)

[Turn over]

57

57

The birth rate in Iceland in 2019
was 12.5

Jack concludes,

“Iceland had a higher number of
births than the UK in 2019
because it had a higher

birth rate.”

Comment on Jack’s conclusion.
[1 mark]
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5 8

58

An app allows students to
complete work set by their
teacher.

Mr Roper wants to test the
effectiveness of the app in an
experiment.

He tells his class of 30 students
that they have a test next week.

To revise, he gives the app to
half of the class, whilst the other
half just use their books.

Mr Roper ensures that there are
the same numbers of boys and
girls in each group.
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13(a) Name ONE other consideration
for Mr Roper when grouping the
students. [1 mark]

[Turn over]
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13(b) The test scores for the APP
GROUP are shown in the
stem-and-leaf diagram.

4 5

5 2 3 7

6 4 S 6 8
7 0 3 5 7
8 1 9

9 2

KEY: 4 | 5 represents 45%

6 0
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13(b)(i) Work out the median score.
[1 mark]

Answer

13 (b) (i) Show that the interquartile
range is 20% [2 marks]

%

[Turn over]
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13 (c) The percentage scores of the
15 students who were in the
BOOK GROUP are,

71 46 57 37 S50
4 69 40 58 83
42 56 39 585 79

Use these results to complete the
back-to-back stem-and-leaf
diagram, on the opposite page,
that shows both sets of results
on the same diagram.

Remember to complete the key

and the labels for the diagram.
[4 marks]

6 2
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APP GROUP

QO IO |W
&)
N

QN O |~

N[ = 1O|&A NI O

[Turn over]
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13 (d)

65

Using your stem-and-leaf
diagram and the values from
PART (b),

compare statistically the scores
in the test for those who revised
using the app and those who
used their books. [5 marks]

[Turn over]
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13(e) Give ONE criticism of the

experiment set up by Mr Roper.

[1 mark]

END OF QUESTIONS

6 7
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Additional page, if required.

Write the question numbers in the
left-hand margin.
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Additional page, if required.

Write the question numbers in the
left-hand margin.

6 9
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