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INSTRUCTIONS

Use black ink. You may use an HB pencil for graphs and
diagrams.

Complete the boxes on the front page with your name,
centre number and candidate number.

Answer ALL the questions.

Read each question carefully before you start to write
your answer.

Where appropriate, your answers should be supported
with working. Marks may be given for a correct method
even if the answer is incorrect.

Write your answer to each question in the space
provided.

Additional paper may be used if required but you must
clearly show your candidate number, centre number and
question number(s).

INFORMATION
The total mark for this paper is 100.
The marks for each question are shown in brackets [ ].

Use the m button on your calculator or take = to be 3.142
unless the question says otherwise.
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Answer ALL the questions.

1 This table shows the populations of the four countries
of the UK in 2012.
All values are given correct to 3 significant figures.

Country Population
England 5.35 x 107
Wales 3.07 x 106
Scotland 5.31 x 108
Northern Ireland 1.82 x 106

(a) Write the population of England as an ordinary
number.

(a) [1]

(b) Work out the total population of Wales, Scotland
and Northern Ireland.
Give your answer in standard form.

(b) [2]




(c) The total population of the UK is predicted to
reach 73.3 million in 2037.

Calculate the predicted percentage increase in the
UK population from 2012 to 2037.
Give your answer correct to 2 significant figures.

(c) % [4]




2 (a) The scale of a map is 1cm represents 25m.
(i) The length of a path is 240 m.

Work out the length, in centimetres, of the path
on the map.

(a)(i) cm [1]

(ii) The scale 1cm represents 25m can be written
in the form 1: k.

Find the value of k.

(i) k= [1]




(b) The scale drawing represents a park.

SCALE: 1cm REPRESENTS 25m

A D

A new play area must be

e no more than 150 m from B
e closer to AD than to CD.

Construct and shade the region where the play
area can be positioned.
Show all your construction lines. [5]



3 (a) The owner of a tourist attraction records the
amount of rainfall, in millimetres, and the number
of visitors each day.

The results for 10 days are shown in the scatter
diagram.
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(i)
(ii)

(iii)

Circle the outlier on the scatter diagram. [1]

The owner claims that he would expect around
320 visitors on a day with 2 mm of rainfall.

Does the scatter diagram support his
statement?
Explain how you made your decision.

[2]

Explain why the scatter diagram should not be
used to estimate the number of visitors on a
day with 9 mm of rainfall.

[1]




(b) The pie chart summarises information about the
visitors to the tourist attraction on a different day.

Children

Explain why the pie chart cannot be used to work
out how many adults visited on that day.

[1]
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4 In aschool, 2 of the students study a language.

Of those students who study a language, 2 study
Spanish.

Find the ratio of students who study Spanish to
students who do not study Spanish.

[3]
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5 Point A has coordinates (-4, 6) and point B has

coordinates (8, 3).

y
A NOT TO SCALE
A x
(-4,6) B
(8,3)
0 > X

(@) (i) Find the gradient of line AB.

(a)(i)
(i) Find the equation of line AB.

12

[2]

[2]




(b) Point P has coordinates (0, -2).

Write down the equation of the line parallel to
line AB that passes through P.

(b) [2]
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6 (a) This is a fair 5-sided spinner.

b

Ciara spins the spinner twice and records the
product of the two scores.

(i) Complete the table. [2]

First spin
x| 11 22|34
11 1
2 4
Second spin
2
3
4 12

(ii) Find the probability that the product is a
multiple of 3.

(a)(ii) [2]
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(b) Ciara makes a different fair 5-sided spinner.
She spins the spinner twice and records the
product of the two scores.

Ciara says

The probability that the product is negative
is 0.48.

Write numbers on the spinner below so that
Ciara’s statement is correct. [3]

15



7

(a) Complete the table for y = x? - 2x. [1]

X

-1

0

1

2

3

y

3

0

-1

0

3

(b) Draw the graph of y = x? —2x for -1 < x< 4. Use
the grid opposite. [2]

(c) Use your graph to solve x?—2x=2.

16

(c)

[2]



104

» X
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8 The object below is made from a square-based
pyramid joined to a cuboid.

13cm
8cm

4cm

The base of the cuboid and the base of the pyramid
are both squares of side 4cm.

The height of the cuboid is 8cm and the total height
of the object is 13cm.

The total mass of the object is 158 g.

The cuboid is made from wood with density

0.67 g/cm3.
The pyramid is made from granite.

18



Calculate the density of the granite. You may use a
model to help you.

[The volume of a pyramid is % x area of base x
perpendicular height.]

g/cm? [5]

19



9 (a) Triangle A is drawn on the grid.

Enlarge triangle A with scale factor % and centre
of enlargement (-1, 5). [3]

20



(b) Prism P and prism Q are similar.
The ratio of the surface area of prism P to the
surface area of prism Q is 1:3.

(i) Jay says

The height of prism P is one third of the
height of prism Q.

Explain why he is wrong.

[1]

(ii) The volume of prism Q is 86 cm?.

Calculate the volume of prism P.

(b)(ii) cm?® [3]
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10 Ana records the amount of money spent by
140 customers in her shop on one day.

Amount spent (£a) Frequency
0<ax<$ 35
5<a<10 42
10<a<15 20
156 <a<20 18
20 <a<30 14
30 < a<50 11

22



(a) Draw a histogram to represent this information. [4]

A

>
0O 5 10 15 20 25 30 35 40 45 50

Amount spent (£)
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(b) Ana wants to offer a discount to the customers
who spend the most money in her shop.

Voucher
Save 10% when you
spend more than £...

She wants to give the discount to approximately
25% of her customers.

Suggest a suitable amount of money for Ana to

use on her voucher.
Justify your decision.

[4]
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11 Sunil makes 7.5 litres of soup, correct to the nearest
0.5 litre.

He serves the soup in 300 ml portions, correct to the
nearest 10 ml.

24 people order this soup.
Does Sunil definitely have enough soup to serve the

24 people?
Show how you decide.

[4]

12 yis inversely proportional to the square of x.

Complete the table. [4]

X 10 6
y 9 4

25



13 A and B are points on the circumference of a circle,
centre O.
CA and CB are tangents to the circle.

A
NOT TO SCALE

B

Prove that triangle OAC is congruent to triangle OBC.

[4]

26



14 Here is a function.

Function A: X—>E—>E—> y

(a) Complete the table of values for FUNCTION A. [2]

X y
-5

11

Here is another function.
FunctionB: x——]+5>——+4>——>y

(b) Find the inverse function of FUNCTION B. [2]

27



(c) Here is a composite function.

m—>Function A>% Function B>% 2p +4

Find an expression for m in terms of p.
Give your answer in its simplest form.

() m= [4]
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15 (a) Sketch the graph of y = sin x for 0° < x < 360°. [2]

1 1 1 1 )x
90° 180° 270° 360°

(b) Solve the equation 5 sin x = -3.
Give all of the solutions in the range 0° < x < 360°.

(b) x= °or x = °[4]
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16 (a) Simplify.
3

y*

(a) [1]

(b) Write as a single fraction in its simplest form.

3 4
x—1+x+2

(b) [3]

3
17 Show that £ can be written as 33 [3]
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18 Alvin has a crate in the shape of a cuboid.
The crate is open at the top.
The internal dimensions of the crate are 46 cm long
by 46 cm wide by 55cm high. You may use a model to
help you.

55cm

46cm

1_—_—_

/46 cm

Alvin has a stick of length 95cm.

Alvin places the stick in the crate so that the shortest
possible length extends out above the top of the
crate.

(a) Calculate the length of the stick that extends out
of the crate.

(a) cm [4]
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(b) Calculate the angle the stick makes with the base
of the crate.

(b) ° [3]

END OF QUESTION PAPER
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