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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 (a) Expand and simplify  3(2y − 5) + 7 (y + 2)

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

(2)

 (b) Factorise fully  6x2 + 15x

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

(2)

 (c) Make g the subject of the formula  f = 3g + 11

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

(2)

(Total for Question 1 is 6 marks)

3x2y by by IS 17g 1143 5 15

7xy 7g by17g 15 14

7 2 14

13g I

116 1115
2,3 3,5

3 2 5

f 3g Il
Il Il

f.LI 3
3 3

g
3 g

f
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2 Karen is organising a party for a charity.

 She spends 
   £100 on food 
   £120 on a hall
   £80 on a DJ.

 Karen sells 54 tickets for the party.
 Each ticket costs £7.50

 Work out the percentage profit Karen makes for the charity.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .%

(Total for Question 2 is 4 marks)

Spends 100 t 120 t 80 300

Tickets 54 x 7 SO i 405

Profit 405 300 105

profit 101 100
300

3590

35
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3 Andrew invests £4500 in a savings account for 2 years.
 The account pays compound interest at a rate of 3.4% per year.

 Calculate how much Andrew has in this savings account at the end of the 2 years.

£.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 is 2 marks)

4 Solve  5x − 14 = 52 − x

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

(Total for Question 4 is 3 marks)

100 t 3.4 103.490 1.034

Yr I 4500 x l 034 4653

Yr2 4653 x 1.034 4811.202

4811.20

x

Joc 14 52 so

12C 12C

Gac 14 52
114 414

Goc 66

X 66 11
G

11
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5 Chris, Debbie and Errol share some money in the ratio 3 : 4 : 2
 Debbie gets £120

 Chris then gives some of his share to Debbie and some of his share to Errol.
 The money that Chris, Debbie and Errol each have is now in the ratio 2 : 5 : 3

 How much money did Chris give to Errol?

£.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 is 4 marks)

6 The bearing of port B from port A is 147°

 Work out the bearing of port A from port B.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 6 is 2 marks)

C D E

3 4 2

I 1 30 d
30 120 30
90 60 Total 270

mum

C D E Totals 270

2 5 3

270 10 27

2 27 5 27 3 27
5 135 81

Ga
81 60
21

21

A 1471 180
327

327
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7 The diagram shows an empty tank in the shape of a cylinder.

15 cm

43 cm

 The cylinder has radius 15 cm and height 43 cm.

 Water flows into the tank at a rate of 0.47 litres per minute.

 Calculate the number of minutes it will take to completely fill the tank.
 Give your answer correct to the nearest minute.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . minutes

(Total for Question 7 is 4 marks)

Volume it x 152 x 43

30394.90892 cm

I litre 1000am 3 so 30.394908 litres

30.394 0.47 64 6700 minutes

65 to nearest minute

65
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8 A number x is written correct to 2 significant figures.

 The result is 1.9

 Complete the error interval for x.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x < . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 2 marks)

9 Expand and simplify  (x + 7)(x – 2)(x + 3)

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

(Total for Question 9 is 3 marks)

I 8
p

I i 9 q 2 O

1 85 I 95

22 2x 72C 14 22 Soc 14

3 CodeSoc 14

I3 e 5 2 142C t 3 2 t 150C 42

x3 t 8202 ex 42

3 8 2 X 42
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10 Shakir has to complete two tests.
 He can either pass or fail each test.

 The probability that he will pass the first test is 0.87

 If he passes the first test the probability he will pass the second test is 0.94
 If he fails the first test the probability he will pass the second test is 0.73

 (a) Complete the probability tree diagram for this information.

First test Second test

fail

pass

fail

pass

0.87

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

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

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

fail

pass
. . . . . . . . . . . . . . . .

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

(2)

 (b) Work out the probability that Shakir passes at least one of the tests.

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

(3)

(Total for Question 10 is 5 marks)

0.94

O 06

O 73
0.13

0.27

pp PF t f P or h FF

l O 13 0 27

0 9649

0.9649
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11
y

O x

Graph A

y

O x

Graph B

y

O x

Graph C

y

O x

Graph D

 The graphs of y against x represent four different types of proportionality.

 Match each type of proportionality in the table to the correct graph.

Type of 
proportionality Graph 

y µ x2

y µ x

y µ 
1
x

y µ x

(Total for Question 11 is 2 marks)

D

A

B

C
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12 A is the point with coordinates (7, 13)
 B is the point with coordinates (−3, 21)
 C is the point with coordinates (15, 23)

 M is the midpoint of AB.
 N is the midpoint of BC.

 Work out the distance between M and N.
 Give your answer correct to 1 decimal place.

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

(Total for Question 12 is 3 marks)

B 12
N C

m

13 Ax

M
A B B

N C

G i3 L 3,21 C3,211 65,23J

7 23 1 13 21
3
2
15 21 23

2

M 2,7 Ne 6,22

MN 22 1712 G 2 2

g 2 541
6 403

6.4
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13 Prove algebraically that 0.07
.
23

.
 can be written as 

241

3330

(Total for Question 13 is 3 marks)

14 y is proportional to x2

 y = 3 when x = 0.5 

 x is inversely proportional to w
 x = 2 when w = 0.2

 Find the value of y when w = 2

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

(Total for Question 14 is 5 marks)

10002C 72.3723
X O 0723723

9992 72.3

oc 722 7g2gj3 723
999 9990

Fat 3 3

y x od se at oc
w

y Kal

y 3 when x 0.5 when oc 2 we 0.2

3 Kx 052 2 1 so k O 4
O 2

k e 3 sci 04
o.gz

12
To

y 2oo when w Q x Off 0 2

ye 12 0.22 0.48

O 48
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15 The incomplete table and the incomplete histogram give information about the times 
taken by some students to run a race.

Time (t seconds) Frequency

10 < t  12

12 < t  16 10

16 < t  19 15

19 < t  21 9

21 < t  26 7

2520151050

Time (seconds)

Frequency 
density

0

 None of these students had a time for the race such that  t  10  or  t > 26

 (a) Use the histogram to complete the table.
(1)

 (b) Use the table to complete the histogram.
(2)

Freq density
3 15 2 3

101 4 i 2.5

15 3 5

a 2 4.5
7 S l 4

5

4

9

3
15

2
IO

c

7

12 16
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 The histogram below gives information about the times taken by 43 students to run a 
different race.

25 3020151050

Time (seconds)

Frequency 
density

7

6

5

4

3

2

1

0

 (c) Work out an estimate for the median of the times taken by these 43 students to run 
the race.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds 
(3)

(Total for Question 15 is 6 marks)

6.5 2
13

4 4
16

6 2
212 4 0.5

2

i eto
z 26

Total 12 16 13 2 43

median 43 22nd student

22 12 10

185
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16 ABCD is a trapezium.

A B

C

D

7.9 cm

15.3 cm

112°

42°

 AD is parallel to BC.

 Calculate the area of triangle BCD.
 Give your answer correct to 1 decimal place.

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

(Total for Question 16 is 4 marks)

42

10.9

BD 7 9

Scn 112 Sin 42

BD 7 scar 112
son 2

10.9

area BCD Iz x 10 9 X 15.3 x sin 42

56 0343
SO 56 O Idp

56.0
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17 (a) Show that the equation  x3 + 2x − 6 = 0  has a solution between  x = 1  and  x = 2

(2)

 (b) Show that the equation  x3 + 2x − 6 = 0  can be rearranged to give  x = 
6

22x +

(1)

 (c) Starting with  x0 = 1.45

  use the iteration formula  xn+1 = 
6

22xn +
  twice to find an estimate

  for the solution of  x3 + 2x − 6 = 0

  Give your answer correct to 4 decimal places.

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

(3)

(Total for Question 17 is 6 marks)

2C I 13 2 1 6 I 12 6 3

2 2 23 2 2 6 8 14 6 6

since there is achangeensign a solution
must be between a I and 2 2

3 2X G O

I3 20C 6

accoc2 2 6

SO I Goetz as required

Do e l 1 5

2C 6 I 46252
1 452 2

T.cz 6 I 44963
1 46 12

go 1.4496
Gdp

1 4496



*P69534A01620*
16

 

 

��������

18

A

B

E F

C

G

D

H

 ABCD is a quadrilateral.

 E, F, G and H are the midpoints of AB, BC, CD and DA. 

AH
→ = a    AE→ = b    DG→ = c

 Prove, using vectors, that EFGH is a parallelogram.

(Total for Question 18 is 4 marks)

b
7

b

ra b
a atc ro

sa ro

BE 2a 2c 2b so BI FE
at C b

ETI a b tea at C

EE.cheBFFGFCtCG

at c b e be a 1C b

a b a 1C

So Efe FE so MI Ef

Efate is a parallelogram
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19 The functions f and g are such that 

f(x) = (2x + 3)2   and   g(x) = 2x − 1

 (a) Find  gf(−3)

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

(2)

 (b) Find  g−1(x)

g−1(x) = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 19 is 4 marks)

fC 3 2 3 322

C3 2 9

gca 2 9 I

17

17

y 2x I

22C y I

a ytl2
n

g Loc II I
2

It I
2
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20 Write

14

3 21
4

2 6 56

2 3

2

x
x x x

x!
" "# $ % ! !

"
&
'(

)
*+

  in the form  ax b
cx d

+
+

  where a, b, c and d are integers.

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

(Total for Question 20 is 4 marks)

I Gct 4 x 22 c 3
32C 21 222 Goc 56

2 2 Gac 56 act 4 22C 14

I G C2 3

30C 21 E C2oc 14

1412 141 220 3 00 21

Goo 21 Loc 14

282 196 6202 92 63

32C 21126C 7

6 2 5 129
2C3oc 21 x 7

6 37 771
2h32 241273

6376242
60 37
62C 42
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21 Vicky has a collection of medals.

 The Venn diagram gives information about the number of medals in her 
collection where

   E = {all medals}
  A = {English medals}
  B = {gold medals}

E

A B

7x − 11 x 5x − 3

34

 Vicky is going to take at random a medal from her collection.

 Given that the medal is gold, the probability that the medal is English is 
2

11

 Work out the number of medals in Vicky’s collection.

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

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS

English Gold

i 7 X I I ta t 52C 3 34

13 20

Gwen that the medal isgold so Sac 3 6 3

Is 2
62C 3 l l

l l 2C 2 Gac 3

I 12C 122C 6
oc 6 so medals i 13 6 20

98


