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Answer ALL TWENTY FIVE questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Here is a biased spinner.

red

green yellow

purple

 When the spinner is spun once, the probabilities that it lands on red or on yellow or on 
green are given in the table.

Colour red yellow purple green

Probability 0.25 0.2 0.2

 (a) Work out the probability that the spinner lands on red or on yellow.

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

(1)

 Yang is going to spin the spinner 300 times.

 (b) Work out an estimate for the number of times the spinner will land on purple.

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

(3)
(Total for Question 1 is 4 marks)

P red or yellow 0.25 012
0 45

0145

nm
0 35

expected frequency 0 35 300

105

105
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2 In a warehouse there are two types of shelves, type R and type S.

 These two types of shelves are arranged into shelving units that form a sequence of patterns.

 Here are the first three terms in the sequence.

Diagram NOT 
accurately drawn

R R

2.4 m 3.5 m

S

S

R

R

S

S

R

R

S R

R S R

 The width of each type R shelf is 2.4 m and the width of each type S shelf is 3.5 m

 (a) Work out the total width of a shelving unit that has 6 type R shelves.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m
(2)

 A shelving unit has n type R shelves. 
The total width of this shelving unit is W metres.

 (b) Find an expression for W in terms of n 
Give your answer in its simplest form.

W = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 2 is 4 marks)

W 6 214 5 3.5

31 9m

31.9

W n x 214 t Cn11 3.5

2 4h 315h 315

519n 3.5
5 9n 315
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3 Here are five cards.

 Each card has a number written on it.

15 7 –2 23 x

 The mean of the five numbers is 12

 Work out the value of x

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

(Total for Question 3 is 3 marks)

I E Zx not
5 12

60

15 7 21 23 X 60

x 43 60

x 17

17
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4 The language department of a college has 180 students. 
Each student studies exactly one of French, German, Italian or Spanish.

 15 students study French. 
45% of the students study German.

 Express the percentage of students studying Italian or Spanish as a percentage of those 
studying French or German.

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

(Total for Question 4 is 4 marks)

45 4
0 0145

German O 45 180 81

French or German 15 81
96

Italian or Spanish 180 96 84
as of French or German ft x 100 87 5

87.5
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5 (a) Expand  3c3(c + 4)

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

(2)

 (b) (i) Factorise  x2 + 8x – 9

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

(2)

  (ii) Hence, solve  x2 + 8x –9 = 0

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

(1)

(Total for Question 5 is 5 marks)

Cxc 231 24
324 123

304 12 3

p 9 8 pq 9

9 I

Coctalloc i

octal so 1 o

2 9 0 or K 1 0

x 9 2 1

9 I
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6 Show that   2
2

3
3
3

4
6
5

12
+ =

(Total for Question 6 is 3 marks)

23 334 8
Fx x

372 4
2

7
672 V
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7 The diagram shows a solid cylinder made from iron.

Diagram NOT 
accurately drawn

3.5 cm

18 cm

 The cylinder has diameter 18 cm and height 3.5 cm 
The mass of the cylinder is 7.04 kg

 Work out the density of the iron. 
Give your answer in g/cm3 correct to 2 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g/cm3

(Total for Question 7 is 3 marks)

r 9cm

glam
V Ar h need m in kg

Tx92 3 5 7104kg 7104 1000

890164 70409

D
7040
890164

719044

719 glom Isf

719
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8 Jane bought a new car for $18 000 
The car depreciates in value by 15% each year.

 Work out the value of the car at the end of 4 years. 
Give your answer correct to the nearest $

$.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 3 marks)

9 Solve the inequality   3 – 4x  11

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

(Total for Question 9 is 2 marks)

100 15 85 0.85

18000 01854 9396.1125

9396 nearest

9396

3 3
42 8
4 4 ve E 77

x 7 2

27 2
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10 Line L is drawn on the grid.

L

x

y

6

5

4

3

2

1

1 2 3 4 5 6O

–1

–2

–3

–4 –3 –2 –1

 Find an equation for L 
Give your answer in the form  y = mx + c

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

(Total for Question 10 is 3 marks)

3 M Z

2

1

y 3 x 1

y 3
x I
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11 The diagram shows a quadrilateral ABCD

Diagram NOT 
accurately drawn

A

6 cm

7.5 cm

D

B C

 In the diagram, ABC and DAC are right-angled triangles.

   BC = 6 cm      AC = 7.5 cm

 The area of quadrilateral ABCD is 31.5 cm2

 Work out the length of AD

Pythagoras AB 62 7152
AB 7 52 62

20 25

AB 20125

415

Area AABC 12 6 415

135cm

Area IAACD Area parallelogram Area AABC

31 5 1315
18cm

x 715 x AD 18

AD 241 418cm
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Question 11 continued.

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

(Total for Question 11 is 6 marks)

4.8
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12 P  = 33 × 52 × 7 
Q = 32 × 5 × 72

 (a) Write down the highest common factor (HCF) of P and Q

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

(1)

 P  = 33 × 52 × 7 
Q = 32 × 5 × 72

 (b) Work out the value of  P3 × Q 
Give your answer in the form  3x × 5y × 7z  where x, y and z are positive integers.

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

(2)

(Total for Question 12 is 3 marks)

P z z
Q

7 HLF 3 3 5 7
5 53 315

315

P x Q 133 52 773 x32 5 72

333 523 x73 32 5 72

39 56 73 32 x 5 72
39 2 y g Gt y y3 2

3 x57 75

311 57 75
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13 Here is the number of runs scored by a baseball team in each of its 15 games this season.

 The number of runs have been arranged in order of size.

0      1      1      3      5      6      7      7      8      9      9      12      12      15      16

 Work out the interquartile range of the number of runs.

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

(Total for Question 13 is 2 marks)

E E
dataalready inorder

IQR 12 3

9

9
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14 Solve the simultaneous equations

3x – 5y = 25
4x + 3y = 14

 Show clear algebraic working.

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

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

(Total for Question 14 is 4 marks)

4 0 1201 20g 100

3 20 122 9g 42

299 58

y 2

in 32 t 10 25

30T 15
01 5

5
2
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15

Diagram NOT 
accurately drawn136°

P

S
Q

O

R

 P, Q, R and S are points on a circle with centre O

 PS is a diameter of the circle.

 Angle PQR = 136°

 Work out the size of angle RPS

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

(Total for Question 15 is 3 marks)

v

440

L PRS 900 angle in semicircle 900

PSR 180 136

yo

oppositeangles incyclicquadrilateral
add to 1800

LRPS 180 90 44 angles in triangle addto 1800

460

46



*P68789A01828*
18

 

 

16 (a) Expand and simplify   (3x – 1)(x + 2)(3x + 1)

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

(3)

 (b) Simplify fully   2

8

5

2

2x
xy

⎛
⎝⎜

⎞
⎠⎟

−

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

(3)

(Total for Question 16 is 6 marks)

32 Ga se z 301 til
32 501 2 301 1

9 3 3 2
t 15

2 5 62 2

9013 18 2 x 2

9013 18 2 x 2

Xxxx xxxx xxx

2 4 xxx yxg

fit
t
Iggy

4 16 194 y
2 2 x412 24 2

28
y4

If
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17 Here is a parallelogram PQRS, in which angle SPQ is acute.

Diagram NOT 
accurately drawn3.8 cm

6.1 cmP

S

Q

R

 PQ = 6.1 cm       PS = 3.8 cm

 The area of the parallelogram is 18 cm2

 Work out the length of QS 
Give your answer correct to 3 significant figures.

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

(Total for Question 17 is 5 marks)

70

Area APSQ x18
9cm2

Area Ipsa t x Gil x 318 x sin 9

since 94,3 95
sin 95
50 9449

502 3,82 G l 2 318x Gil x 105 501944

22143

SQ V22.43

41737

4174cm

4 74
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18 The diagram shows a cube ABCDEFGH with sides of length 6 cm.

Diagram NOT 
accurately drawn

A
T

6 cm

D

E

V

F G

B

C

H

 T is the midpoint of AB and V is the midpoint of CH

 Work out the distance from T to V in a straight line through the cube. 
Give your answer in the form a cm where a is an integer.

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

(Total for Question 18 is 4 marks)

I

Y Mv 32 32
MV V5

M 3 I
t tr 62 As
6 54

TV 554 can

M TS V

V54
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19 The histogram gives information about the height, h cm, of each tree in part of a forest.

Frequency 
density

0
100 200 300 400 500 600 700 800

Height (h cm)

 There are no trees for which  h  200  and for which  h > 800

 The number of trees for which  300 < h  400  is 8 fewer than the number of trees for 
which  400 < h  500

 Work out an estimate for the number of trees in this part of the forest that have a height 
greater than 500 cm.

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

(Total for Question 19 is 3 marks)

300 ch e 400 G largesquares
400 Lh E 500 7 15 215 10 largesquares

difference 4largesquares
4 largesquares represents f 8
I large square f 2

500cm 5 It I 7 largesquares

f 2 7 14

14 trees

14
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20 The diagram shows two similar metal statues.

Diagram NOT 
accurately drawn

A B

 The volume of statue B is 20% less than the volume of statue A

 The surface area of statue B is k% less than the surface area of statue A

 Work out the value of k 
Give your answer correct to 3 significant figures.

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

(Total for Question 20 is 4 marks)

100 20 80 018

VB 0.8Va let lengthscalefactor C

C 0,8 15 VB c VA

SA c SAA
3 SAA
0.8213 SAA

SAB 0.86177 SAA
ie SA 861177 SAA

8612 SAA
13,8 less
K 1318

1318
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21 Express  
3 8

2 1
2

+

−( )
  in the form  p + q   where p and q are integers.

 Show each stage of your working clearly.

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

(Total for Question 21 is 4 marks)

Turn over for Question 22

r2 it E N E 1

2 R T t I

3 252 252 IT 58

3 58
3 58 3 85
E 112 A

x33ft
9 358 358 8
9 8

17 658 658 625

17 V58 285

17 2588
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22 The diagram shows a sketch of part of the curve with equation  y = x2 – p
x

  where p is a 

positive constant.

Diagram NOT 
accurately drawn

y

x

T

O

 For all values of p, the curve has exactly one turning point and this turning point is a 
minimum shown as the point T in the sketch.

 For the curve where the x coordinate of T is –3

 (a) find the value of p

p = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

at T G so y x poet

2x pl se
2x Ez

x 3 0 6 o

54 t p 0

p 54 54
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 The line with equation  y = k  is a tangent to the curve with equation  y = x2 – 16
x

 (b) Find the value of k

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

(3)

(Total for Question 22 is 7 marks)

Turn over for Question 23

y k is horizontal mustbe tangent
to turning point o

ke y value of turningpoint
y I 16 1

IF 201 161 x 2

2x

2x o

2 3 16 0

0 3 8

x 2 y
212

4 8

12

K 12 12
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23 (a) Express  2x2 – 12x + 3  in the form  a(x + b)2 + c  where a, b and c are integers.

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

(3)

 The curve C has equation  y = 2(x + 4)2 – 12(x + 4) + 3

 The point M is the minimum point on C

 (b) Find the coordinates of M

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

(Total for Question 23 is 5 marks)

22 12 3 262 Goc 3

2 Ge312 97 3

21 372 18 3

2 x 312 15

212312 15

This is 20 12 3 with x replacedbyfatal
20C 12 3 26 312 15

26 412 126 4 3 216 47332 15

2 2 11 15

which has minimumat 1 151

I 15
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24 Elliot has x counters.

 Each counter has one red face and one green face.

 Elliot spreads all the counters out on a table and sees that the number of counters 
showing a red face is 5

 Elliot then picks at random one of the counters and turns the counter over. 
He then picks at random a second counter and turns the counter over.

 The probability that there are still 5 counters showing a red face is 
19

32

 Work out the value of x 
Show clear algebraic working.

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

(Total for Question 24 is 5 marks)

Initially 5 red x 5 green
still 5 red after turning 2 over turn over 1 red α Igreen
turn over green first now 6 red and 10

1 9 veal
Pla Ral IT

turn over red first now 4 red and 4 9 91 overall
PCRGal I

Overall 2

32 661 57 5be 4 19 2

192 960 1602 640 19 2

190 35201 1600 0

192 2001 x 8 0

x must be a whole number 2 8

8
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25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms 
of the same series.

 The 8th term of this series is 45

 Find the first term of this series. 
Show clear algebraic working.

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

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

510 455

Ug 45

Ug a 701 45

So 455 112 La 941 4 x E 2at 4d

Ioa 45d 20 a t 40d

10 a 5d 0

10 x 10 a t 70d 450

75d 450

d 6

in a t 42 45

a 3

Check in 30 30 0 v

3


