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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working. 

1 Use your calculator to work out the value of

 Write down all the digits on your calculator display.

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

(Total for Question 1 is 2 marks)

773.24 89.23

4.6430693

4 6430693



2 The scatter graph shows information about some ships.
 It shows the length and the width of each ship. 

240220200180160140120

Length (m)

35

30

25

20

15

10

Width (m)

 (a) What type of correlation does this scatter graph show?

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

(1)

 (b) Draw a line of best fit on the scatter graph.
(1)

 A different ship has a length of 194 metres.

 (c) Use your line of best fit to find an estimate for the width of this ship.

.. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . metres
(1)

(Total for Question 2 is 3 marks)

28 i
p

4our line
ofbestht
mayvary

9V r
194

positive

28

range 265 to 295 accepted



3

Choci bar

200 g

£3.50

London

Choci bar

360 g

7.20 Swiss francs

Zurich

 In London, a 200 g Choci bar costs £3.50
 In Zurich, a 360 g Choci bar costs 7.20 Swiss francs.

 The exchange rate is £1 = 1.25 Swiss francs.

 In which city is the Choci bar the better value for money, in London or in Zurich?
 You must show how you get your answer.

(Total for Question 3 is 3 marks)

London Zurich

360g 72 Swf

72 125
5.76

200g 3.50 360g 5.76
i 20 i 20 i 36 36

log 0.175 log 0.16

Zurich is better value

16ps 17Sp



4    = {odd numbers between 0 and 20}
 A = {3, 9, 15, 17}
 B = {5, 7, 11, 13, 17, 19}

 Tom was asked to draw a Venn diagram for this information.
 Here is his answer.

3

9
15

17

5
7

11
13

19

A B

17

 Write down two things Tom should do to make his answer fully correct.

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

(Total for Question 4 is 2 marks)

I 3 1 5 A 43,151 19

0 I

17 shouldonly be in the intersection

1 is missing from the outside region



5 (a)  Complete the table of values for  y = x2 – 2x – 3

x –2 –1 0 1 2 3 4

y 0 –3

(2)

 (b) On the grid, draw the graph of  y = x2 – 2x – 3  for values of x from –2 to 4

x

y

–2 –1 O 1 2 43

–2

–1

1

2

3

4

5

6

–4

–3

–6

–5

(2)

(Total for Question 5 is 4 marks)

I 2 3 9 6 3

5 3 4 O 5
16 8 3

x x

µ

x x

x



6 The cost of a first class stamp increased from 76p to 85p.
 The cost of a second class stamp increased from 65p to 66p. 

 Filip says,

   “ The percentage increase in the cost of a first class stamp is more than 7 times 
the percentage increase in the cost of a second class stamp.”

 Is Filip correct?
 You must show all your working.

(Total for Question 6 is 4 marks)

firstclassstamp second classstamp
increase 85 76 increase 66 65

9p Ip

increase 100 1 increase i x 100

11.842 l 538

Filip
l 538 X 7 10.769

Yes Filip is correct 11.842 is greater
than 7 1.538 t



7 The diagram shows triangle ABC.

A B

C

2x + 11 4x – 4

2x + 5

 In the diagram, all measurements are in centimetres.

 AC = BC

 The perimeter of the triangle is 72 cm.

 Work out the area of the triangle.

.. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm2

(Total for Question 7 is 5 marks)

2 7 Stl I
26

26

20

2 7.5 5 20

22C t l l t 42C k t 2x 5 72

82C t 12 72

82 72 12

82C GO
I GO
g

7.5

26 26 262 102 5762C

to
20 2C JF 24

SO area Iz 20 24

240

240



8 1.25  10–12 = k  (4  10–20 )

 Work out the value of k.
 Give your answer in standard form.

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

(Total for Question 8 is 2 marks)

9 The diagram shows two congruent regular 9-sided polygons.
 ABCD is a quadrilateral.

A

B

C

D

 Show that ABCD is not a square.

(Total for Question 9 is 3 marks)

Ke 1.25 10 12

4 10 20

3 125 107 3.125 107

140 140

4 Sides 360
5 sides 5400

linterorangkofthenonagons6 sides 720
1260 9 1407 sides 900

8 sides 10800

9sides 1260 AngleABC 360 140 140
800

ABCD is notasquareas all angles
are not 900



10 Use algebra to solve the simultaneous equations

4x – 5y = 20
6x + 7y = –57

 You must show all your working.

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

y = .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 4 marks)

x Sy 20 x 3

62C 7g 57 x 2

122C 15g GO
122C 14g 114

29g 174

122C 122 0 y17445g14g 29g
29

60 114 174 6

substitutey 6 into

62C 7g 57

62C t 7 6 57

60C 42 57

62C 57 42

62C I IS
2C GI 2.5 2.5

6



11

x

y

–1–2–3–4–5–6 O 7654321

–2

–1

1

2

3

4

5

8

7

6

–4

–3

B

A

 Describe fully the single transformation that maps triangle A onto triangle B.

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

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

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

(Total for Question 11 is 2 marks)

3

2

Enlargement
2

Scalefactor 3
Centreof enlargement C 4 2



12 The diagram shows a solid cylinder with base radius 3 cm and height 8 cm.
 It also shows a solid cube with side length h cm.

8 cm

3 cm h cm

 The cylinder is made from steel with a density of 7.86 g/cm3

 The cube is made from brass with a density of 8.5 g/cm3

 The mass of the cylinder is equal to the mass of the cube.

 Work out the value of h.
 Give your answer correct to 1 decimal place.

h = .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 12 is 5 marks)

D 786gkm3 D 8.5gIans
me

V hxhxh

Volumeof cylinder it x32 8

72 it can 3

using D My mass 786 72 it

1777 89011grams

Gwen mass ofcylinder mass of cube

CUBE 8.5 1777.89011

h

3h31777.89011
85

hi zF.is 54 5.9
5.9360



13 Here is a table of values of x and y.

x 2 4 6 8

y 0 4 8 12

 Nadia says that y is directly proportional to x because the value of y increases by 4 as 
the value of x increases by 2

 (a) Is Nadia correct?
  You must give a reason for your answer.

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

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

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

(1)

 w is directly proportional to the square root of t.

 w = 140 when t = 64

 (b) (i) Calculate the value of w when t = 7.84

w = .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

  (ii) On the axes below, sketch a graph to show the relationship between w and t.

w

O t

(1)

(Total for Question 13 is 5 marks)

XI30

021 1 d 1 15

No there is not a constant multiplier between
X and y

le 8 1.5 12 Gx 1.3 8

w x Tt using w 17.5ft

w e KI we 17.5 784
140 kT64 49

k i 141 17.5
8 49



14 There are 10 football teams in a league.
 Each team plays every other team 4 times.

 Work out the total number of games played.

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

(Total for Question 14 is 2 marks)

10
39 45

45 4 180

180



15 Here are the first five terms of a quadratic sequence. 

3         20         47         84         131 

 (a) Find an expression, in terms of n, for the nth term of this sequence.

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

(3)

 The terms of a different sequence are given by the rule un + 1 = kun + k where k is 
a constant.

 Given that u1 = 9 and u2 = 4

 (b) find the value of  u4

u4 = .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 15 is 6 marks)

3 20 47 84 131
IF 27 37 47

10 10 10 SO A 102

5
5h2 5 20 45 80 125

94 2 O 2 4 6

Z Z Z Z

2n 4

5h2 12N 4

U i 9

U2 i 4 So 4 Kx 9 1K

4 9kt k

10K 4

ke 0 4

Uz e 0.4 4 0.4
2

Uu i 0 4 2 to 4 I 2

I 2



16  The histogram gives information about the distances that 60 teachers travelled to school 
on Monday.  

 The histogram is incomplete.

50403020100

Distance (miles)

4

3

2

1

0

Frequency 
density

 11 of the teachers travelled between 0 miles and 5 miles.
 None of the teachers travelled a distance greater than 50 miles.

 The number of teachers who travelled between 5 miles and 10 miles is the same as the 
number of teachers who travelled between 20 miles and 30 miles.

 Complete the histogram.

(Total for Question 16 is 4 marks)

Look

2.2 5 11

I
1.5 10

ist
0.3 20

a
SAMET

60 11 15 6 60 32 28

28 2 14

5 710 14 5 2.8

20 730 14 10 1 4



17 Show that     simplifies to  where k is an integer.

(Total for Question 17 is 3 marks)

6 1 5 2 x

102cg 100cg roxy

Goc y Sy Liye 142C

Day

201 2,2jfy 2g
where K 2

102cg



18 A, B and C are three points on a circle, centre O.

A

B

C

O

 BA = BC

Prove that OB bisects angle ABC.

(Total for Question 18 is 3 marks)

X
X

X 180
2C l 2x

Egg 4 360 180 224 180200

e

X

OB OC OA radii of the circle

Let GAB x so OBA x isoscelesmangle

so AOB 180 2x angles in a triangle
180

GivenBA Bc mangle GAB and mangleOBC
are congruent SSS

SO OBC OCB 2C

So if ABO x and CBO D

OB bisects the angle ABC



19 T = 

 w = 435 correct to the nearest 5
 a = 9.8 correct to 2 significant figures. 
 c = 2.5 correct to 2 significant figures.

 By considering bounds, calculate the value of T to a suitable degree of accuracy.
 You must show all your working and give a reason for your final answer.

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

(Total for Question 19 is 5 marks)

we 435 as 9.8 C 2.5
CS f b b f tO

432.5 437.5 9 75 9.85 2.45 2.55

T 432.5 T 437.5B UB
9.85 2.45 9.75 2.35

432.5 437 5
7 4 7.2

58.4459 GO 7638

Both VB and LB round to 60
when rounded to Is.f

1 60



20 VABC is a solid pyramid.
 ABC is an equilateral triangle.

M
A

V

F

C

B

 M is the midpoint of AB.
 F is the point on MC such that MF : FC = 1 : 2

 The vertex V is vertically above F.
 VA = VB = VC

 VF = 8 cm          Angle VCM = 52°

 Work out the side length of the equilateral triangle ABC.
 Give your answer correct to 1 decimal place.

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

(Total for Question 20 is 3 marks)

8 521

3060
GT

gµ tan 52 8z
x 8 6.25028Fac

tan 52

MF C MF FC
1 2 so MC

3.1251 6.25028 9.37542

ca.BY cos 30 9 3,15 42

D 9.3 7542 10.8258 10.8
0530



21 The point P has coordinates (–4, 5)
 The point Q has coordinates (6, –6)

 The point R has coordinates (k, k + 3)

 Given that angle PRQ is a right angle,

 find the possible values of k.
 You must show all your working.

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

(Total for Question 21 is 5 marks)

Kt3 R
L

Px S

l I I
4 K 6

G HQ

gradient PR gradient RQ I

k 5 kt3 I

k 4 k b

k 2 x k 19 I

CK 14 x K 6

K2 19k 2K 18 K2 Gk 14k 24

K2 17k 18 K2 2kt 24

2h2 5k 42 0

2K 7 Xk 16 O

K 3.5 and ki 6

so R e 35,65 3.5 b
and l b 3



22 There are only red counters and yellow counters in a box.

  of the counters are red.

 Sophie takes at random two counters from the box.

 The probability that the two counters are the same colour is 

 Work out the number of yellow counters in the box.
 You must show all your working.

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

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

3 1
R RR
52C I

3x

R3Ext4
33

922 3
2522 SX

UUr

Igx2xIY 52C y 2 2
Soc l

5 1 422 2
25 2 52C

4 9 2 300 1 2 2
25 2 Soc

41 23 2 Sx 80 13 2 Soc

102522 2052C 1040 2 4002C
X

1025 205 10400C 400
soyeflow195 152C 2 13

195 13 26
IS


