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Answer ALL TWENTY FOUR questions.

Write your answers in the spaces provided.

You must write down all the stages in your working. 

1 Here are the first five terms of an arithmetic sequence.

1    5    9    13    17

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

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

(2)

 The nth term of another arithmetic sequence is  3n + 5

 (b) Find an expression, in terms of m, for the (2m)th term of this sequence.

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

(1)

(Total for Question 1 is 3 marks)

 

3

E eachtime 494

n 1 4 1 3 I

4h 3 Al

Replace n by 2m
3x 2m 5 Then simplify
6m 5

131

Gmt 5
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2 Here is a biased 4-sided spinner.

1
2

3
4

 The table gives the probabilities that, when the spinner is spun once, it will land on 1 or 
it will land on 3

Number 1 2 3 4

Probability 0.26 0.18

 The probability that the spinner will land on 2 is equal to the probability that the spinner 
will land on 4

 Ravina is going to spin the spinner a number of times.

 Ravina works out that an estimate for the number of times the spinner will land on 3 is 45

 Work out an estimate for the number of times the spinner will land on 4

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

(Total for Question 2 is 4 marks)

K 0128 I 0.28

Call this probability a 4

First find x Probabilities add to 1

O 26 t a t 0178 toe 1 MI for 0.28 seen intable

22 1 0144
0156

x 0128

Expected frequency of A no ofsplits x PCA

3 ef 45 P37 0118 0118 xn 45

n 478 250 M

4 P41 0128 of 250 0128 MI

TO 70 Al
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3 (a) Find the highest common factor (HCF) of 56 and 84
  Show your working clearly.

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

(2)

 (b) Find the lowest common multiple (LCM) of 60 and 72
  Show your working clearly.

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

(2)

(Total for Question 3 is 4 marks)

56 84

2 28 1 2 2
list

6 7 2 27 3
factors

HCF 356 23 7 84 22 3 7

28 Al

24 51
0 72

MI Cor list2

5
2 multiples

60 22 3 5 23 3

9728
HCF 23 32 5

1 360
360 AlI

72 23 32



*P68796A0628*
6

 

 

4 The diagram shows parts of three regular polygons, A, B and C, meeting at a point.

A

8x°

3x°

7x°

C

B

Diagram NOT 
accurately drawn

 Polygon B has n sides.

 Work out the value of n.

n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 4 is 4 marks)

nsides 4

140

70C 3 82 360 Ml Angles at apoint add to 360

I 3 20

B i 72 7 20 140 MI

e 180 140 40 if FEE
angle

n
3 MI e

3
n

3

9 Al

9
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5 (a) Expand and simplify   (n − 6)(n + 4)

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

(2)

 (b) Solve   2x − 3 = 
3 5

4

x −

  Show clear algebraic working.

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

(3)

(Total for Question 5 is 5 marks)

use FOIL
F nxn n

o mean I
n 4h Gn 24 MI 3d

5
m 2n 24 Al

n 2n 24

22 3 3257
4 4

4 20 31 30 5 I lessential to showwhole

141 82 12 30 5 expression 22 3 is 4

301 30 careful

5 12
I

5
s 75
x A AMI
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6 Asha bought an apartment.

 The table gives information about the value of apartments, in euros, and the annual 
service charge band.

Value (x euros) Service charge band

         x  700 000 A

600 000  x < 700 000 B

500 000  x < 600 000 C

400 000  x < 500 000 D

     0 < x < 400 000 E

 In 2021, the value of Asha’s apartment was 634 400 euros.

 The value of Asha’s apartment had increased by 4% from its value in 2020

 (a) Has the annual service charge band changed for Asha’s apartment?
  Show your working clearly.

(3)

 Pam bought a boat.

 In each year after Pam bought the boat, the value of the boat depreciated by 15%

 (b) Work out the total percentage by which the value of the boat had depreciated by the 
end of the second year after Pam bought the boat.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %
(3)

(Total for Question 6 is 6 marks)

6

634400
610000

2021 634400 had increasedby 4 from 2020
in BandB 100 4 10422404141

20 21 163,45ft 610000 still inBand13

04 192149120 no band hasnotchanged
reversing change AI No and 610000

Depreciated decreasedby 15 100 15 851 9185

2 years 0 2 0 7225
22

25

ie boat worth 72.25 of original value after 2years
100 72.25 27175 decrease 27,75

A

M
or 1 0 7225

Callow27.8 or28
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7 A cylinder is placed on the ground.

18 cm
Diagram NOT 
accurately drawn

 The height of the cylinder is 18 cm.

 The force exerted by the cylinder on the ground is 72 newtons.
 The pressure on the ground due to the cylinder is 1.4 newtons / cm2

pressure
force

area
=

 Work out the volume of the cylinder.
 Give your answer correct to 3 significant figures.

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

(Total for Question 7 is 4 marks)

4

pFa
A 114 MI

114A 72

A 4

Volume prism
3 MIKEE

Area cross section height area of base

V 3 18 MI

926 cm Al 3sf

926
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8 (a) Write   0.000 089  in standard form.

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

(1)

 (b) Write   8.34 × 104  as an ordinary number.

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

(1)

(Total for Question 8 is 2 marks)

9 (a) Simplify   8 × (4t)0

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

(1)

 x6 ÷ x−5 = xp

 (b) Find the value of p

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

(1)

 (c) Simplify fully   (2k2m4)3

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

(2)

(Total for Question 9 is 4 marks)

Taphere after 1stnon zerodigit 2

g 9 É

g 5
really 5places to left 8.9 10

5 131

dp really 4 places to rights 41

8319L 83400 BI

O a I Ca anything

8 1 8 4 8 Bl

x A a
b c s

x If x
m n

x

p 11 11 BI

23 8 kn

9 b paxb
m413

T m4 3
Don'tforget

k Bl 2of 8 Kb m

to cube 2
Kb M 8km B2

as well as algebraicterms
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10 Two circles,  C1  and  C2 , are drawn on a centimetre grid, with a scale of 1 cm for 1 unit 
on each axis.

 The centre of circle  C1  is at the point with coordinates (–1, 3) and the radius of C1 
is 13 cm.

 The centre of circle  C2  is at the point with coordinates (7, 18) and the radius of C2 
is 6 cm.

 (a) Work out the distance between the centre of  C1  and the centre of  C2

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm
(3)

 (b) Explain why circle  C1  intersects circle  C2

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

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

(1)

(Total for Question 10 is 4 marks)

1718
d G c1112 1831 MI 4d s

82 152
9,31 817am At

C2

G 6cm

13cm

1943
m

17

r t ra 13 6 19cm distancebetweencentres Mom r ra

C andC2 must intersect B1 13 6 7 17
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11 (a) Factorise   9x2 − 4y2

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

(2)

 (b) Express   
7

8

3

4
− +x

x
  as a single fraction in its simplest form.

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

(3)

(Total for Question 11 is 5 marks)

a b at b a b

53011 2g
301 2g 3x 2g Al

Mi 30 2g 3711291
3 29713 29

Need common denominator
Is onlymultiplyeachfractionby

8 28 bracketsessential
extra factorsneeded

here to showwholeexpressionoct3 being 2

701 201 careful
2 3 6

MI82
52 6

Al80C

5 56
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12 Rudolf goes to the gym.

 The probability that he will use the treadmill is 0.8

 When he uses the treadmill, the probability that he will use the cross trainer is 0.3
 When he does not use the treadmill, the probability that he will use the cross trainer is 0.6

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

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

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

use cross trainer

does not use 
cross trainer

use cross trainer

does not use 
cross trainer

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

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

use treadmill

does not use 
treadmill

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

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

(2)

 (b) Work out the probability that Rudolf uses both the treadmill and the cross trainer.

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

(2)

(Total for Question 12 is 4 marks)

132 3 pairs 0188012 0130017 0100014

Bl 2 pairs 013

018
017
I 013

O G

O 2
I 018

014
1 0.6

AND X
P both 0 8 013 M

multiplyalongbranches
0124 Al
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13 Antoine is going on holiday.
 He makes 3 separate payments to cover the total cost of his holiday.

 The following table shows how much money Antoine pays to the holiday company.

Payment Amount paid 

Payment 1 3

8
 of the total cost

Payment 2 45% of the total cost

Payment 3 $406

 Work out how much Antoine has to pay for Payment 2

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

(Total for Question 13 is 5 marks)

5

45 0.45 141
4591 945

343
0

01825

406 is 1 of total cost

0
C 406 C 40644L µ

C totalcost

or 70
2320

2ndpayment 0145,4
2320 1,044

1044
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14 The function f is defined as

f : x  
2

6

x
x −

    x ≠ 6

 (a) Find   f(10)

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

(1)

 (b) Express the inverse function  f −1  in the form  f −1 : x  …

f −1 : x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 4 marks)

4

Substitute 10 for a

f 101 818
2

5 BI
5

y 2226 Rearrange to make x thesubject

x 6 x x 6 Need Ct as wholeexpression

11h19
6 2s

xy by 201 Expand brackets

2x 2x collect or terms on oneside

9 2311 9
y andothertermist on otherside

0cg 201 Gy Take x out as factorofLHS

M1 x y 2 by 1g 2

x
y
692 can dropC l as longas division linelongenough

y 2completelybeneath 2 2 Al
f x 8 Final inversefunction

mustbe intermsof x
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15 Abraham is going to play a computer game.
 Abraham can win the game, draw the game or lose the game.

 For any game that Abraham plays

  the probability that he wins the game is 0.3
  the probability that he draws the game is 0.5
  the probability that he loses the game is 0.2

 When Abraham wins a game, he scores +10 points.
 When Abraham draws a game, he scores 0 points.
 When Abraham loses a game, he scores  −5 points.

 Abraham plays 3 games and the points he scores in each of the 3 games are added 
together to get his total score.

 Work out the probability that when he has played 3 games his total score is 0 points.

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

(Total for Question 15 is 4 marks)

To score 0 points musteither drawall 3games or win 1andlose2

P DDD 153 01125 MI

PWHL 0.3 0.22 01012 MI 4

3orders WHL LWL LLW

Pwin1 lose2 3 01012 0.036

Plopoints 01125 0.036 Ml
01161 Al

0.161
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16 Without using a calculator, show that   
12

2 1
2 2 32 12

5

−
− ( ) = +

 Show your working clearly.

(Total for Question 16 is 3 marks)

M Rationalisedengm.is4 YI9az b2
3

1252 12

5215 E E E
2 2 52

452

LHS 1252 12 452

12 852 MI

12 2 452 a xb of

12 2 42 2

12 2532

RHS V AI completion
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17 A particle P moves along a straight line.
 The fixed point O lies on this line.

 The displacement of P from O at time t seconds,  t  1, is s metres where

s = 4t 2 + 
125

t

 The velocity of P at time t seconds,  t  1, is v m / s

 Work out the distance of P from O at the instant when v = 0

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m

(Total for Question 17 is 5 marks)

5 4t 1255 E

v of 84 125
2 xn noch

St 12 M oneterm f 2

Al both

0 0 8 IF 0

5
81 125 0

t 112 MI

2155

t 215 5 4 2.52 12 MI IdpreviousM

75m At

75
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18 Here is triangle ABC

A

C

B

115° x°

12.3 m

9.7 m

Diagram NOT 
accurately drawn

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

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

(Total for Question 18 is 5 marks)

5
a

C

b

First find b using cosine rule b a tc ZaccosB

b 9.7 12.32 2 9.7 12.3 cos115 MI

b 346.225 Al

181607

Now find x using sine rule six stiff
si

sin I
141

28.2 flaw.tl
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19 

(r + 7) m

B

A

45°O
Diagram NOT 
accurately drawn

 OAB is a sector S of a circle with centre O and radius (r + 7) metres.
 Angle AOB = 45°

 A circle C has radius (r − 2) metres.

 The area of sector S is twice the area of circle C

 Find the value of r
 Show your working clearly.

5

Area Sector 2 area circle
Mi eitherside

856 x r 77 2 x r 212 Mi equation

r 7 r 7 16 r 2 r 2 8bothsides

r Trt Tr 49 16 r 2n 2n 41 Expand dying

r 1hr 49 16 r Gfr 64 r 14r 49 bothsides

15r 78 15 0 5 bothsides
want a bate o

5r 26 5 0 Al 41421either

5r 1 r 5 0 MI

r or r 5 r as r 2 is a length

r 5 A412on
r 2 0
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Question 19 continued.

r = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 19 is 5 marks)

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

O

(s, t)

y = f (x)

y

x

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

 Find, in terms of s and t, the coordinates of the maximum point on the curve with equation

  (i) y = f (x − 2)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

 (ii) y = 3f (x)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

(Total for Question 20 is 2 marks)

5

be g oct 2 g
B 5 2 t

x g x 3g
BI S 3t
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21 The histogram shows information about the total time, m minutes, taken by each child in 
a school to walk to school every day for one week.

100806040200

Time (m minutes)

Frequency 
density

 There are no children for whom  m > 100
 There are 10 children for whom  m  20

 Work out an estimate for the number of children for whom  50 < m  80

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

(Total for Question 21 is 3 marks)

3
5

4

2

I

015

Area frequency

Area 20 height to 20h 10 4 015

height 015 MI scale on y axis
scale on y axis

Want area between m 50 M 80

Area 10 219 15 312 5 2 MI
29 48 10

87 Al
87
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22 A solid is made from a cone and a hemisphere.

20 cm
Diagram NOT 
accurately drawn

 The circular plane face of the hemisphere coincides with the circular base of the cone.
 The radius of the hemisphere and the radius of the circular base of the cone are both 20 cm.

 The curved surface area of the cone is  580π cm2

 The volume of the solid is  kπ cm3

 Work out the exact value of k

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

(Total for Question 22 is 5 marks)

5

CurvedSA ofcone Trl

a 1
On formulasheet

w
Trl 580
r 20

20 1 580 MI

L 52 29 141

Needheight h to findvolumeof cone use Pythagoras

h 29
h 202 292
h 292 202

720 h 44T MI 29207
21

sphere 3 r

solid V'hemisphere Vcone Veone h he

V 43N 203 IT 202 21

203 202 2 p
141completemethod

244300 p KIT

k 244300 At lexact answer required so
8133 8133.3 8133 3x

24431
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23 A polygon has n sides, where  n > 5

 When arranged in order of size, starting with the largest number, the sizes of the interior 
angles of the polygon, in degrees, are the terms of an arithmetic sequence.

 Here are the first five terms of this sequence.

177    175    173    171    169

 Find the value of n
 Show clear algebraic working.

6

AS a 177 D 2 nterms

Snforarithmetic sum of interiorangles
for n sidedpolygon

Sn Ifa n ild Zi n 21 180

Sn f2xm In 11421 180 n a

iqatfiionintosn
n 354 2n 2 360 n 21 14142

356h 2m 360h 720
2m 4h 720 0

m 2n 360 0 Al oe 360 18 20

n t 20 n 18 0 MI 442 20 18

n 20 or n 18 n 70 only
ACdM3 18only
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Turn over     

Question 23 continued

n = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 6 marks)

Turn over for Question 24

18
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24 Express each of a, b and c in terms of q so that 

q + 12x − qx2

 can be written as  a − b (x − c)2

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

4

Completing the square
x 2kx Getkl k

q 1201 goi gli q m mail.EE I
q x 3

q MI K

q x
3

qHe Multiplyout

a ble c b x c a

a 3ft q
3 1

At call31b q

c

38 q
q


