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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 #, for the nth term of this sequence.
= l 5 9 135 |7
O H L Aeeehbme s b b
n=1: kx| +7%2 =
B AR AT
(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.
Replace "0’ ey Am
2% (9m) +5 Then éfm,ﬁ\;%
= é W+ 5
6]
,,,,,,,,,,,,,,,,,,,,, bmt+ s
1)
(Total for Question 1 is 3 marks)
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2 Here is a biased 4-sided spinner.

7
s

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 x 023 0.18 x O23

G G SRR
. vawsHimamemionod

The probability that the spinner will land on 2 irs equal to the probability that the spinner
will land on 4 ol Hhs [or-ob alor i #&( o @

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

Ff(‘%'\‘ (;w\&\ o2 pr*a\oabi\f%e@ Ctdd +0 l

St +og+x =1 M (or 098 5220 Lalde)

Lo = | - O lkle
= 056
o’ = 6\7\58 Lzm'\
Eocpa%eé\ Q‘ee/dencj B owcépfno w P(A)
3 e’c = g PC?ﬂ = Og LI <n = kS

02626 %%

L Pl =028 <F = 250 <028 Ml
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(Total for Question 2 is 4 marks)
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| 3 (a) Find the highest common factor (HCF) of 56 and 84 @
Show your working clearly.
56¢ ol 5¢ ot
/ N\ / \
LB o a
/ '\ / \ lor list
. . & T fadtovs)
7\ q\/ \3
C SN 2
HoF = X xT
Sétﬁ:bx_[ By = ilx':‘)x-’l = 2%
,,,,,,,,,,,,,, ag Al
(2)

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

Lo
/ \
L 19 &5 72
9\/\1 :b/\ Ml (or liet
S :
" I/\nu|+—1}9|es
Lo = 4 xDHx5
T
/N
/q\ /%\ HeF = 27 %3 %5
Fo T R 2 = B
N Lo Rl
D 1 @
T = L * D

(Total for Question 3 is 4 marks)
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The diagram shows parts of three regular polygons, A, B and C, meeting at a point. @

B n sides

7x° = [46°

Diagram NOT
accurately drawn

Polygon B has n sides.

Work out the value of .

Toe + D + T = s M A“g\eﬁ ot o looiw} add o o

oC — ——bé& = &0
'3
o interior angle
Bt L= TJa = I%20 = o M / exterior angle

(&)

e = B - ko = Lo Lte = ko

(Total for Question 4 is 4 marks)
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o r = L 1
5 (a) Expand and simplify (im) Lee | FOoIL
5 F:nxn=n" Ti-bxnz=-6n
o nxbk = bn . ~bxl = ~ A
= 4 bkn- bno g M(BY)
= 0~ An -2 Al :
2
N 2 A
(2)
; (b) Solve 2x—3= 3’“4_5
Show clear algebraic working.
-85
Ax - B =
*
& < *
a (9= = Zxos &= () emorhal o dow e
S 5 “ 1 - e:z,:)reo@l’om Ax-3 s <UL
M\ X« — = I =
— e - b caret o
S5 -1 = =9
+1x 1%
SOC = 7 H\
=5 <5
2w = 7/5 A (4M0)
-
X D
3)

(Total for Question 5 is 5 marks)
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(a) Has the annual service charge band changed for Asha’s apartment?
Show your working clearly.

A6 ¢ 63 oo hod  (neraaaaA bq /N ’CrOW\ AO20

'PVOVV\ 202 Yo 2020 ‘\)Q , Q)O(V\O\ Mﬁ I/\0+ Cl"&/ﬁécl

revas g C,hanae A Ne and 616 a0 v
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.

Delpreciajrec\ . dQCrque:\ ’03 15070 o - 1S ;65@'%

( )
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 = 700000
— & koo
600000 < x < 700000 B e Bl o
500000 < x < 600000 C
400000 < x < 500000 D
0 <x < 400000 E
In 2021, the value of Asha’s apartment was 634400 euros.
The value of Asha’s apartment had increased by 4% from its value in 2020

in Hand B oo+ = ok o = 1Ok M
% Lok " = oo
R
AOA 2o EWKOO _ Lis ccs ohll in Bad B
Sl 90 bockeads e

= 160
. W/
A years © X OGS = OIS = TA2S5 /o
‘_’[T.{\’_ u
< |Co
e leat toorHa TR LS 670 b‘C ori%\'na\ val o= a@l‘e" ?\\Lfe:ys
166 - T2AS = 2715 T Fecreges CHAN ST Y
M\ \ \ Gl 210% or 28) (3)
(or 1= 07225 (Total for Question 6 is 6 marks)
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7 A cylinder is placed on the ground. @

Diagram NOT
18cm accurately drawn

The height of the cylinder is 18 cm.

XXX >\<

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/cm?

_F - dZ
F A== force ht = A \
2 pressure =
PIA area
LA =72
Work out the volume of the cylinder. T2
? A = (WA

Give your answer correct to 3 significant figures.
= 260 |, \Keep

Volome (PF‘OW‘\ | T Szact
= freo (crae;@—ﬁeﬁ'\“\on\ X \"e'ﬁ\/w ~ area ot base
V= 22w M
~ Q96 oo B (Do)
awE

(Total for Question 7 is 4 marks)
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8 (a) Write 0.000089 in standard form.
dp here olrar & von- 2= diﬂH‘ @
-5
= 33 x o
UQ \
r‘fO(US' 5 p\aae@ +o \QC"'L %'Cfxlb_s f6]

= — 9 (1)

(b) Write 8.34 x 10* as an ordinary number.
L dp “P@l{ﬁj“ Lt plages to ""8"‘1'
(e + W)

= B3 LoO
-

N T3 Loy )

(Total for Question 8 is 2 marks)

o

9 (@) Simplify §x()") o” =1 (a: angthing)

= Fxl =3 o 8Bl ...

x6 - _x75 = x? "
(b) Find the value of p xS o =

p 6'(_‘5\
o =
\

= X

=) P = |l DT o T,
lo Q%
(c) Simplify fully (2&m*) ()" = x

D D
2 =3 () ()
N b 12
Oon+ tocget L6 o
_\_o CUbe 1 - 4 S Bk wm P
oo well ao a\ﬁebm?c terms (2)

(Total for Question 9 is 4 marks)
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10 Two circles, C, and C,, are drawn on a centimetre grid, with a scale of 1 cm for 1 unit
on each axis.
The centre of circle C, is at the point with coordinates (-1, 3) and the radius of C,
is 13cm.
The centre of circle C, is at the point with coordinates (7, 18) and the radius of C,
is 6cm.
(a) Work out the distance between the centre of C, and the centre of C,
2 (= lﬁ\
d= Jla-c0) + (g-2) MJ i ' @
5
- [ "
: 8
= 1 om ﬁ\ ¢ ‘)3\
Ca
G
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 17 em
3
(b) Explain why circle C| intersects circle C,
% ...... Crtfa.=. 246 = Mem . dighance betwaon codes = Tem £ 00 40a
=
O | = Ciand o mosh dnteeest T Sl R
% (e))
= fon 10
(Total for Question 10 is 4 marks)
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2
(a) Factorise 9x> — 4y? o - bﬁl = (a+ b\ (o.— b\

= C'boc\‘l - (7\3\1 @

= (B + 9\5\(31 - 7\3\ Al
Mo (Do 2 Ze) (B 2y)

(2)

7 +3
(b) Express 3 al as a single fraction in its simplest form.

4x
l\(x _ 1“"3 X 2 N&D\ CON e &’\M{V\Q‘lﬁ/‘ ,
B x%x hx %2 — omlj VV\UH_\plj =ach Frackon 103
\K_\ ke factors nezted
_ dx 2L+ ! bradeet s esaal
Bx Bx here e 2w whde ezlgﬁ—‘eﬁ;on x+> be\/3 X 2
K\ Cokfe‘CU\ \.
— f7':)C'—;)\0f‘-é ._Q\X,Z)';—‘é
Bx M
_ 5x-&
— x H_\
Bx
Sx - b
.................. BF
3
(Total for Question 11 is 5 marks)
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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.
Bt DY pairs (0% & 02, 0> ¢ 0, 06y o)
use cross trainer
(i 2V pairs\
use treadmill
does not use
cross trainer
use Cross trainer
does not use
treadmill
does not use
cross trainer
(2)
(b) Work out the probability that Rudolf uses both the treadmill and the cross trainer.
M Lo "ARD" X
- G K OD .
\Q OOO'H”\ = &% molh lo,(f qlor\ﬁ» brandres
= O Q\L(— H“
(2)
(Total for Question 12 is 4 marks)
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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

3
Payment 1 3 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

= L5 “lo 3 +OuS o>

-+ 100
_zb_ = O 8AS

— duoe s \—:bl :%o ot Aedal cost
— Ml

T £ = 4ob — ¢ = HO6xHO
Mo T

<

C = total cost

(or = j@\
— d2220

and Paﬂw\e,ry . o5 x 220 = dlow
M R

(Total for Question 13 is 5 marks)
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14 The function f is defined as @
55

2x
x—6

fix—> xX£t6

(@) Find £(10) Sdpshtte 1© Lo x

A<D
o) = 5-0C

— 2°

e 5.0 .

=g (1)

(b) Express the inverse function f' in the form f':x ...
2 .

L\,& = ’Jco—cé Qear‘rcw\ge 'Lo W\a\ae vl -v’-‘l’\’f @J\O\J@ﬂl
vlx-€)  w(x-&) N () ao x while expression
B |u gzt =0 o pand lorackets
/ (alhet e b = A = pan ra
cE — Ve - dx Collest o tawms on one side ...

20y — Ax - éc\.s =0
4 é’&& +éf:g ... cnd other -\-e‘wx(s\ on oﬂner 610P@
OCCS—Q\‘JC: écd _[_c(\ﬁeoccu{‘aé —C:?cbrcj(:LHs
Ml ’.)C_(C(—-Q\\ = éj —(3"‘2\
N = é%\ £— con Adop () as \ong as “dliu(a‘om“ line |0vg enoL@% !,
4~ Y-2 completely bananth _ 6=
\ L N flix 2= A A\
- - i X 2T A TR
’? L X Ly Final  invase ftonchon 3)
moest e in +=ms o oo
(Total for Question 14 is 4 marks)
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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. 5055
SR

For any game that Abraham plays SO
{;52 <
the probability that he wins the game is 0.3 9 ;

the probability that he draws the game is 0.5 5 ¢

the probability that he loses the game is 0.2 5

IT1

When Abraham wins a game, he scores +10 points. S
When Abraham draws a game, he scores 0 points. }E' :
When Abraham loses a game, he scores —5 points. z ;
Abraham plays 3 games and the points he scores in each of the 3 games are added I'E 3
together to get his total score. ;
Work out the probability that when he has played 3 games his total score is 0 points. »

To ocove O quﬁé , most et daw all ? games, or  win \ and lee= 2

\ R
P(DDO\ P 0‘53—; /6 (’:O\\QS\ M\ R
R
\') (W LJ—\ = ODHK o\ql = O\ O0O\2 M\ @ ?b :'
— 2
Y ordecs . W kWl LW ;ﬁ
\g(wivx\)\oef'l\—f DR OO = 6OV Z\:E_p_
Plo i) = oo rocse M =
= O\\6\ ﬂ-\ /E <
SR
\> X
I'.'U X
S

SO

=
=
2%

S

m
\\SV:Z %
39502099

\E :

,,,,,,,,,,,,,, Ol |2
KB

o
(Total for Question 15 is 4 marks) SR
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16 Without using a calculator, show that

\/512_1-(\/5)5=2\/§+12

Show your working clearly.

2 % J2 +| M Zahenaliae denominetor uéiwaa
vz -t J2 4 (o V\anl) = o~ "

_ Al +\2

It (2)

— 2d2 +\

(52 = (=) x (J;YL x J2
- Q\xﬂ_xﬁ

= k2

— 5 = 123 A2 - kl2
- 2t+odz M
o o4 k§Z 22 xb = alb

= |2+ A " = 2

= \1+?~@

— KA S fr Ccmp\ejr‘\avx

(Total for Question 16 is 3 marks)
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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 ¢ seconds, ¢ > 1, is s metres where

125
s =412+ T

The velocity of P at time ¢ seconds, ¢ > 1, is vm/s
Work out the distance of P from O at the instant when v = 0

) A e
5= Lt' + 25t e =t

% _ ep —nst” d% 2" = ne

U= op =

= &b — —’—\Qfm I
ﬂ.\;‘odﬂl\/

=06 ' %—E—/E:O

2 |25 MU (A preu'\oue; M\

(Total for Question 17 is 5 marks)
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18 Here is triangle ABC @
/

Diagram NOT
accurately drawn

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

A
Firat Gnad b oe'mﬁ cosine roe Vool — Zac as b
b= A 410 - AxqTr D x e 187 M|

h = Jaus 225, A

— \%‘ 667,,’
: : an & )
N oo Qma\ x u@mg sine role = = T
' . I
oinx _ omllo_
= “\‘6‘60'7}\,,
. <cm e{mn5°j
2 = DN l%‘é&7,,,
M
~ A3 L
éﬂwrt\
X e,

(Total for Question 18 is 5 marks)




19

(r+7)m

Diagram NOT
0 accurately drawn

®

B

OAB is a sector S of a circle with centre O and radius (» + 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
Show your working clearly.

pxr‘e_c( 6ezbr = A X arex C{fC\f < T @\Ove
q;‘g;%é_x/fwx (4) = [ﬂ/x (r-2 ] I+ egocdon
e+ N +7) = 16 0r- ) (r-2) *B lcth eidas

oL Y Py PR s \é(r — A = Lr +L\—\ FoL
P (P S e e L =
(cat ax® +bzic =o)

IS¢ - T8 +15 = O =S beth sides

51 _ b 4 5 - Al (dM2) erther
(5 - Nr-5) =0 M
\ s
F= "% o =5 r# "5 as r—i&fsa\@@ﬂx

=) r-A >0

= r=5 HdH2

V‘;—Sﬂ_

Easpcend CAC) Oéif\j
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Question 19 continued.

(Total for Question 19 is 5 marks)

20 The diagram shows a sketch of part of the curve with equation y = f(x)
VA
(s, 1)

y=1)

[0 \

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

=V

Find, in terms of s and ¢, the coordinates of the maximum point on the curve with equation
) y=1x—-2)

(ii) y = 3(x)
(o, - (=, 2y)

(Total for Question 20 is 2 marks)
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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.

A

5

3

Frequency
density

=

6151

0 20 40 60 80 100

Time (m minutes)

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

pr‘eq = Q‘eakoenc%
Work out an estimate for the number of children for whom 50 < m < 80
Rrea = ?\bx\/\ég\/\'\' = o 20oh = 16 = h=065
— \f\ee@\/ﬁ = 0o M —= &cale on c\,’——c(ac'ls
—) ale on N -aoig
Wenrt areq betoeen m=50 ¢ m= 36

frea = 1O%x 2@ +15x22 + Sx2 M|
= 9+ + 0
=287 R

(Total for Question 21 is 3 marks)
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22 A solid is made from a cone and a hemisphere.

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 580zcm?  Corved 4A oF cone = Pl
On formda ehest

Nrl = 5607
(r=20)

The volume of the solid is kmwcm?

Work out the exact value of &

ﬂ’yx Qo L = 560;‘?/ Ml
= __,_Sgo — ;lcﬂ Hl
AD

Ne=d V\eiﬁ\/‘& (W te Gnd volome of cone: vee p\cj—H/\Q&oqu;

k?— + Q\O'L = g\qi

h 14 W= 29t - 25t
h= e M (/A zeT)
= Al
Vephere = B’ﬁ,/[}’ﬁ formcla
Vedid = v\r\ew\'\op\'ge + Veone Vese = ,lenjﬂl,] ha=t
V = ‘—;L % %(n’xao3 +"5>< W x 20" x A

M\iComp]e(‘e mei-lmd
_ (% x?@z 4 Agxiozle\\’W
_ Aruoed k(n./

= \L‘:— QLPL;OO H\ (GTCC{C/'{‘ Qr/\f)wer\ veoku;\féd) o)
BT/ 813/ G )

k= ... 1Ko

(Total for Question 22 is S marks)
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23 A polygon has n sides, where n > 5

IR,

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.

AN

Here are the first five terms of this sequence. @

177 175 173 171 169

0202022020565

Find the value of n le
Ya = |1 == N
Show clear algebraic working. RS L OQT S

Sn for andtamebie Gom o interior avgles
PI=g=! Lor - 2id=d PO)\‘{@"""
In = %(2& + (a-1\d | Zi= -2 x o

6‘,\ = %[QK 117+ (Y\—\\X(—Z\] = \%O CV\/%\ ML / adoehdufion iA‘]‘Oﬁq
MI ¢ eguakon
= n (254 —2n12) = 2ol -a) (dMR)

O 0000000000000000
T

D56 n -—?\V\'L = DN - TI2o
Q\V\'L-\—LH’\ - T = o

N+ An — 2 = M (o) D = 1B RAD
(V\+ Q\O\(V\—\%\ =0 M (:ng\\ —) + &, -8

N ~20 or n =8 N>0 2D n= 1% ol

—=

A (A l%&l\c]L

OISO

I

0K

0K
Yy SIHINIZLEMIONOG . YIUYSIHINIZLMMION

24

P 6 8 7 9 6 A0 2 4 2 8



r )

Question 23 continued

(Total for Question 23 is 6 marks)

Turn over for Question 24
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24 Express each of a, b and ¢ in terms of g so that @

q+ 12x — gx*

can be written as a — b (x — ¢)’ Lompleh ng the sa0are

’ﬂ
2ty dkx = (k) — K
=
Lomplete re ] \
g - —ifx Eelean IR el
6 G * e E
L\ ’ -
_— ’JC-— ?\ e ) M H"’H"“Plj oot [] §
* §
G- \Qtoc_—c\l = \g (oc— )+ o §
36 26+q" :
== g TG T g
E)
h— g, Al Gl
c= &
ﬁ/

(Total for Question 24 is 4 marks)
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