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Answer ALL TWENTY SIX questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Simplify      x
x

9

2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Write  7 7

7

8 4

3

×   as a single power of 7

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 1 is 3 marks)

2 Change 32.4 m3 into cm3

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3

(Total for Question 2 is 2 marks)

a 2
x

7
X

y
8 4 712

712 3 f 9

79

im ET 2 Lim 3240cm
100cm

Im
100cm

3240 100 100

32400000
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3 Show that   4 2
3

3
4

5
8
7

15
+ =

 

(Total for Question 3 is 3 marks)

Es I 3 Is3

14
g

t 195

sfzo.is.at

127 8 15IS

15 8 120
127 120 7
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4 The diagram shows a triangle.

Diagram NOT 
accurately drawn

30q

(4x + 10)q (x + 20)q

 Work out the value of x.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(Total for Question 4 is 4 marks)

180 30 t 42C 110 t x t 20

180 60 Soc

2C 120
5

24

24



6

*P59762A0628*

 

5 Use ruler and compasses to construct the bisector of angle BAC. 
You must show all your construction lines.

B

A

C

(Total for Question 5 is 2 marks)
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6 A bag contains only red beads, blue beads, green beads and yellow beads.

 The table gives the probabilities that, when a bead is taken at random from the bag, 
the bead will be blue or the bead will be yellow.

Colour red blue green yellow

Probability 0.24 0.31

 The probability that the bead will be green is twice the probability that the bead will be red.

 Sofia takes at random a bead from the bag. 
She writes down the colour of the bead and puts the bead back into the bag.

 She does this 180 times.

 Work out an estimate for the number of times she takes a red bead from the bag.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 6 is 4 marks)

0.15 O 3

I 0.24 0.31

1 O 55 O 45

O 45 3 0.15 R G
O IS 0.3
2 0

Estimate 0.15 180 27

27
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7 (a) Solve the inequality      2x + 7 � 4

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Solve     x2 – 3x – 40 = 0 
Show clear algebraic working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 7 is 5 marks)

7 7

2x 2 3

I 2 I
2

a z ZZ

S 8

S 8

x i 5 x 8 O

act 5 0 2C 8 O

2C 5 X 8

a 5 a 8
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8 The table shows the cost, in euros, of Brigitte’s car insurance in each of the years 2016, 
2017 and 2018

Year 2016 2017 2018
Cost of insurance (euros) 500 545 592

 Brigitte says,

 “The percentage increase in the cost of my car insurance from 2017 to 2018 is more than 
the percentage increase in the cost of my car insurance from 2016 to 2017”

 (a) Is Brigitte correct? 
You must show how you get your answer.

(4)

 Henri wants to insure his car.

 He gets a discount of 15% off the normal price. 
Henri pays 952 euros for his car insurance after the discount.

 (b) Work out the discount that Henri gets.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . euros
(3)

(Total for Question 8 is 7 marks)

2016 2017 2017 2 2018

increase 45 increase 47

45 47
545

100
food

100

9 8 623

8.619

Brigitte isnt correct

851 952
I ssi85

Igo 11.2

1001 10090 11201 100

1120 952 168
168
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9 The density of gold is 19.3 g/cm3 

A gold bar has volume 150 cm3

 Work out the mass of the gold bar.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g

(Total for Question 9 is 2 marks)

10 Change a speed of 50 metres per second to a speed in kilometres per hour.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kilometres per hour

(Total for Question 10 is 3 marks)

D MV
mass 19 3 150

Me DXV 2895

2895

SO m I S
X 3600

180000 m 36005

180000 metres in 1 how
1000

180km Ihr

so 180kmper hour

180
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11 The diagram shows a shaded shape ABCD made from a semicircle ABC and a 
right-angled triangle ACD.

Diagram NOT 
accurately drawn

17 cm 15 cm

A

B

C

D

 AC is the diameter of the semicircle ABC.

 Work out the perimeter of the shaded shape. 
Give your answer correct to 3 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 11 is 5 marks)

8

r

AC2 172 152

64
A C Fk 8

Semicircle ABC dis it x8 41T
12.566

Perimeter 17 115 12.566

44.566
p
Sf

44 G
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12 Astrid wants to buy some oil. 
She can buy the oil from either Dane Oil or Arctic Oil.

 Here is information about the price that each company will charge Astrid.

Dane Oil Arctic Oil

(4.2 × 105) litres 
for 

2 500 000 Krone

(8.6 × 105) litres 
for 

770 000 Dollars

 Astrid wants to get the better value for money for the oil.

1 Dollar = 6.57 Krone

 From which company should she buy her oil, Dane Oil or Arctic Oil? 
You must show your working.

(Total for Question 12 is 4 marks)

770000 6 57

5058900 krone

Dane Arcticoil
Kroneilitres

5.95 588

Arctic Gilas better value
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13 

Diagram NOT 
accurately drawn

28q

A

B

C

D

O 32q

 A, B, C and D are points on a circle, centre O. 
AOD is a diameter of the circle.

 Angle CBD = 28q 
Angle BDA = 32q

 Find the size of angle BDC. 
Give a reason for each stage of your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
q

(Total for Question 13 is 4 marks)

9028

30

180 90160
180 150

ACD 90 angle una semicircle is 90

BAC 280 angles unthesame segment are equal

ADC 180 28 90 32 angles ma brangle 1800

180 150
30

30
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14 There are 20 glasses in a cupboard.

   13 of the glasses are large 
 7 of the glasses are small

 Roberto takes at random two glasses from the cupboard.

 (a) Complete the probability tree diagram.

large

small
.. . . . . . . . . . . . . . . . . . .

large

small
.. . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

large

small

.. . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

(2)

 (b) Work out the probability that Roberto takes two small glasses.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 14 is 4 marks)

1219

1320

I
19

13
7 19
20

pls S e Ito Ya

42
380 1 0
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15 Here are six graphs.

Graph A
y

xO

Graph B
y

xO

Graph C
y

xO

Graph D
y

xO

Graph E
y

xO

Graph F
y

xO

 Complete the table below with the letter of the graph that could represent each given 
equation.

 Write your answers on the dotted lines.

Equation Graph

y =
 

2
2x . . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = – 1
2

x3
. . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = – 5
x . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 15 is 3 marks)

C

B

E
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16 Make x the subject of  y = x
x

+
−
1

4

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 4 marks)

y
2 XI

x 4

y K 4 X t I

y2oc hey
2

act l

y22C 2C by
2 t I

accy2 l hey't I

k 4y
y
2 I

4y
X
yz l



17

*P59762A01728* Turn over     

 

17 Prove that the difference between two consecutive square numbers is always an odd number. 
Show clear algebraic working.

(Total for Question 17 is 3 marks)

n s

anynumber
Ntl next number

1 2
n e n 2 2n 11 m2

Int 1

In is always even

Intl will always be odd
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18 The histogram gives information about the times, in minutes, that some customers spent 
in a supermarket.

0
Time (minutes)

Frequency 
density

10 20 30 40 50

5

4

3

2

1

0

 (a) Work out an estimate for the proportion of these customers who spent between 
17 minutes and 35 minutes in the supermarket.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

4.8
as 0

24

6 23
15

1 7

7 236.9 48
i 43.2
o

Totals 0 7 10 13.4 5 9 1 12.5 6 15 48
7 t 17 t 9 t 15 t 72

120

17 335 1 7 6 2.5 4.8 5

7 t 15 24 46

46
120
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 One of the customers is selected at random.

 Given that this customer had spent more than 30 minutes in the supermarket,

 (b) find the probability that this customer spent more than 36 minutes in the supermarket.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 18 is 5 marks)

19 (a) Write down an equation of a line that is parallel to the line with equation  y = 7 – 4x

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 The line L passes through the points with coordinates (–3,  1) and (2,  –2)

 (b) Find an equation of the line that is perpendicular to L and passes through the point 
with coordinates (–6,  4) 
Give your answer in the form  ax + by + c = 0 where a, b and c are integers.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

(Total for Question 19 is 5 marks)

72

4.8 9 43.2
43,22 Zg Fg

3 creauivalent

egg y b 42C

gradient of
h

2 3g

perp line I y g acec C 6,4
3 say

4 533 7640

LO C cette Soc 3g 42 0

soy Iga114
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20 The area of a rectangle is 18 cm2

 The length of the rectangle is 7 1+( )  cm.

 Without using a calculator and showing each stage of your working,

 find the width of the rectangle. 
Give your answer in the form a b  + c where a, b and c are integers.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm

(Total for Question 20 is 3 marks)

18 i Fel x w

w s 18 l F 18 1857x

left i Ft I 7

18 18ft
6

at Ft

3 357

357 3

357 3
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21 The diagram shows a sketch of part of the curve with equation  y = f(x)

y

x

(4, 6)

y = f(x)

O

 There is one maximum point on this curve. 
The coordinates of this maximum point are (4, 6)

 (a) Write down the coordinates of the maximum point on the curve with equation

  (i) y = f(x + 4)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

  (ii) y = f(2x)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(2)

 The equation of a curve C is  y = x2 + 3x + 4

 The curve C is transformed to curve S under the translation 
4

6

⎛
⎝⎜

⎞
⎠⎟

 (b) Find an equation of curve S.

 <RX�GR�QRW�QHHG�WR�VLPSOLI\�WKH�HTXDWLRQ�

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 21 is 4 marks)

a

Loc 4

y G i Coo 4
2 t 3 ac 4 t 4

a 2 82C t Ib t 32C 12 t te t b

y
so Z Sx t 14

y
sac 2 S at 14
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22 The line with equation  y = x + 2  intersects the curve with equation  x2 + y2 – 2y = 24  at 
the points A and B.

 Find the coordinates of A and B. 
Show clear algebraic working.

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(Total for Question 22 is 5 marks)

y 2C 12 y
2 2021 at

K2 t 2C Like 4 2 Dt2 24 0

Loc 2 42C 1 4 2x 4 24 0

2202 t 22C 24 0

2 t X 12 0

C act 4 Gc 3 O

0C 4 2C 3

y 4 2 y 3 2
5Q

4 2

3 5
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23 

Diagram NOT 
accurately drawn

4a

2b

A

B

C

M
P

 ABC is a triangle. 
The midpoint of BC is M. 
P is a point on AM.

 AB
→

 = 4a 

 AC
→

 = 2b

 AP
→

 = 3
2

a + 3
4

b

 Find the ratio AP : PM

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 3 marks)

VB 2b Ita

BI 2b a

BNT b La

AFB heat 2b Lea

a La t b

Lat b

DI e ABY t Bm
Pim Ida 3qb that b La tzaetzb

AP pm

1 sa t G 7Sb 0.5 a to 25 b

3 I

3 I
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24 Express

4

2 5

3

2 3

9 4

6 17 5

3

2x x
x x

x x−
−

−
⎛
⎝⎜

⎞
⎠⎟ ÷ −

− +

 as a single fraction in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 4 marks)

x 9 Lead
xC3 2x 3t2x

9132C 1 2x 5

4122C 3 3122C 5 x x 1 2x S

Loc 5 2x 3 xC3 2x C3122C

Soc 12 6 15 x Gac 1 oc

22 5312 3 occ3 2scjc3 22CI

2xt3
Loc z

3K D
xC3 2 7231204

3

x 3 2xJC2x 3

3x
locc32 sc C2x 3
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25 Mario is going to save $50 in the year 2021

 He is going to continue to save, up to and including the year 2070, by increasing the 
amount he saves each year by $k

 Mario will save a total of $33 125 from 2021 to 2070

 Work out the value of k.

k = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 25 is 3 marks)

Sn ng Ga Cn
1 d

33125 512
2 50 1 49 xk

33125 100 t 49k

25

1325 100 t 49K

49k 1225

K 1225
49

25

25
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26 Here is a sector, AOB, of a circle with centre O and angle AOB = xq

Diagram NOT 
accurately drawnxq

A B

O

 The sector can form the curved surface of a cone by joining OA to OB.

Diagram NOT 
accurately drawn

25 cm

A B

O

 The height of the cone is 25 cm. 
The volume of the cone is 1600 cm3

 Work out the value of x. 
Give your answer correct to the nearest whole number.

Jetrth

7.81 s

CONE
1600 Ig IT X r2 X 25

1600 3

7 r 7.8176
25 IT

OB
OB2 7.8176

2 252

686 118
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`

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 26 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS

OB Firs
26.1938

Surface area of cones are

IT X 78176 26.1938

643 3.1

sector 2

I IT X 26.19 6433

360

a 643.3 X 360

26 TT xtT

107

107


