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1

Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

Here are the first four terms of an arithmetic sequence.
| 4 7 10

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

@h: y 7 10

n" term = 3n-2

The nth term of a different arithmetic sequence is 5n + 17

(b) Find the 12th term of this sequence.

5@+ 1#
oxla + 1t
601+ =77

__________ FE

(1)

(Total for Question 1 is 3 marks)




450 students were asked how they travelled to school on Monday.
Each student walked or travelled by bus or travelled by car or travelled by bicycle.

Each student used just one method of travel.

One of these students is chosen at random.

The table shows information about the probability of each method of travel.

Method of travel

walk

bus car bicycle

Probability

0.20

X 2x 0.26

Work out how many of the 450 students travelled by car.

e Total /Dmbabf/i% chowld de 1.

0-20 +2 +32 + 0:36

3x+ 046 =1
3z = 1-0-4b

Ax = 0_§Z’
32
Zz = 0O.-18

—
—

1

p(car) = 2%
P(Car) = }x0-18
PCCMJ —y 0-36

No oF sBideti travelied by Car

D34 % G50

= /62

(Total for Question 2 is 4 marks)
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3 Find the highest common factor (HCF) of 72 and 108 v

Show your working clearly.

/108
72
JaN /N
g4

L 1A Z

AN 2 3z

2 3 2 H /.
/\ 3 9
2 2 AN
2 32
72 = 3
[08 = 3
2

HCF= 2 x3 = 34
34

(Total for Question 3 is 2 marks)

Ava records the number of kilometres she drives each month.

In April, Ava drove 943 kilometres.
This 1s 15% more than the number of kilometres she drove in March.

Work out the number of kilometres Ava drove in March.

MARC B [IEm] —= 1007.

-+ !S'/.

APR)L 9 3]-——? =/

C‘muﬂwpher T = = Jeis

No g’ Kelomelers drove tn March
qls <+ 1115 = 820 Km

. 820 K’N) . kilometres

(Total for Question 4 is 3 marks)



5 In the diagram, ABCDE is a regular pentagon.

Diagram NOT
accurately drawn

Angle AEF = 96°

Work out the size of the obtuse angle FED
Show your working clearly.

Each 12 rior 0/7,& Of mﬁ"’?w&r Polajon‘.’

Cn— ) ¥ 180
-
for Pudaion (BE-2)X180 _ g
NnN=5% 5

shtuse Anale FED + Angle 4E1> + Arg/z AEF = 360°
ptuse Argle FED + 08"t 9% = 360

obtiese Argle FED = 360" — 204
166"

(56" ‘

(Total for Question 5 is 4 marks)
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(a) Expand and simplify ~ (m + 5)(m — 8)

mi—gm+sm-4o
m*—3m-40

Sn+6
3

(b) Solve 3n—-4=

Show clear algebraic working.

en+b
37']-—11 = 3

Re?
3(577"4) = 50+6
gn-12 = 5016
gn—ch = 6+

4n = 18

=229
n 7 <

9
(3)

(Total for Question 6 is 5 marks)




d
d
d
{

(@~ I N

éc: {24,

23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34}
even numbers}

23 2.9,31} *!—\frtf L-ct. m mbzm

multiples of 3}

2%, 30,33}

A = 2 2l 24,28, 30, 32, 34]’

(a) List the members of the set

(i) BUC

(i) 4'nC

A'= §23,25,2%,29,3), 23}

C = 22%

L,'Stw-heg_ uwm bers O-f CET B L CET C

{.?3/ 2h 27 29,30, 333
A=2Ev¢nnmb¢r_c} (1
! — 3 nNot Even Numbevs 0r 0DD I\Jumb:.rs}

27, 30, 33} Z A%, 33§

(b) Is it true that BN C =7

Tick (v) one of the boxes below.

Yes

No

vd

Give a reason for your answer.

Rewre _are no __mu/a'rp/ez_____aj& In SET B.

The set D has 4 members and is such that DA v )=

(c) List the members of set D /Agre .ShDchﬂ'f«‘ be 4’7 Common. W

AVc =

35 34 bettwean D and
{zv 26, 37,38, 30, 32,33, AuUc

D= 223, 25, 29,3

(Total for Question 7 is 5 marks)
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8 A cylinder is placed on a table.

3 n
2

21 em Diagram NOT

accurately drawn

Area Sradiv>__ porce
The volume of the cylinder is 1575 cm’ /_’

The force exerted by the cylinder on the table is 84 newtons.

force

pressurc =
drea

Work out the pressure on the table due to the cylinder.

Volume ©f L'?ﬂ«'mfm = 125 frea of base of CZL'AAW:
Tr2h = 1578 Tr> = Txl-88g"
Txr’xal = 1575 Force
92 )T 76 PPZSSW‘E. =
r = - rea
Txal
r = '/__?QE— Pre&sum = 8_4__
Txal W‘x(‘f-ﬂﬂgz-
radims (r) = 4.886 — 1.129
l'/"e? . newtons/cm’

(Total for Question 8 is 3 marks)



The table gives the amount of rice produced by each of two countries in 2020

Country Amount of rice (tonnes)

Indonesia 3.5% 107

Argentina 8.2x 10’

(a) Write 3.5x 10" as an ordinary number,

35000000 .

(1)
In 2020, Japan produced 6 780 000 more tonnes of rice than Argentina.

(b) Work out the amount of rice Japan produced in 2020
Give your answer in standard form.

-]

Rree Proo&(cwﬂ % jﬂf‘m g
g.9 %10 =t 6780000
= B20000 + 6TBO0OO

= F600000

A
?' hd 6 )(106 tonnes
(2)

(Total for Question 9 is 3 marks)
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7

10 (a) Simplify  (2p)" wherep > 0 R“’e ’
2’ =
(n
Pxy =y
(b) Find the value of n kw . fzmx z” _ zﬂf'ﬂ
9. .2 ,n
g X J = g /f z'": 2
y%c—a) _ 3” fhen ™ ="V
3& — 3” n=4| n=. b
(1)

(¢) Simplify fully  (54°¢)

53y @4)3 @,.)3 Rule : @Ly)m.: z”'x&m

/
1aca’*eb

..... 1250t

(2)

(Total for Question 10 is 4 marks)




11 The diagram shows a roof support.

C
Qm 9m
Diagram NOT
accurately drawn
[l
A bm M bm B

12m C’

The roof support is made from four lengths of wood, AB, AC, BC and MC qm
AC=BC=9m AB = 12m
angle AMC = 90°

M em B

Lewis is going to buy lengths of wood to make the roof support.

The wood costs 21.50 euros per metre.
Each length of wood he buys has to be a whole number of metres.

Work out the total cost of the wood Lewis needs to buy.
Show your working clearly.

cemp it @ r;‘g& GJ?M 'tr;'a,\ﬁb_, u.&flﬂ P&#ﬁomg

fReo vem

cm — ’\/ 2 _b* whole
q /-—'7 W“t- nu.mb"f

Total wood nede ; Q+9+12tF = 370)

Total Cosk ¢ 3F x 2.0 = F945.£0 euroc

- 777'0}5-50 ... CUros

(Total for Question 11 is 4 marks)

Y34V SIHL NI 31dM 1ION Od V3IHV SIHL NI 1M 1ON Od

V34V SIHL NI 31IHM 10N OQ



DO NOT WRITE IN THIS AREA DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

12 (a) Factorise fully  6y° — 5y -4 a=6
2. A 2 b= -5~
(.-ag -8)(4§t3) ¢ = -4
-8 x3 =-24
@3-—4)(2@-{*1) -8+3 = —&
Altevnativ el
4 by=sy-4

by*— 8y +3y-4
2 3(33—-4) + (35 4)= (3?"4)(2?’9

2x+1 7 -5x , e
(b) Express 1 + 3 as a single fraction in its simplest form.
X

Rule ¢
3z (zx+) + 42 (F-52) 2,
L2 X 3% d
62°+ 32 t+ 8L — 20% ad +bc
132> b4
31 ot — 141>
1aa™
x (21— 14 1)
12 X 2RE
31— {4
(2%
3l—-142

-

(Total for Question 12 is 5 marks)



13 Harman has two bags of beads.

[n bag A, there are 3 white beads and 7 black beads. Total /0 Beads
In bag B, there are 5 white beads and 4 black beads. 7ol ¢ Beads

Harman takes at random a bead from bag A and a bead from bag B

(a) Complete the probability tree diagram.

Bag A Bag B
white
white
black
white

black

ﬁ. black

(b) Work out the probability that Harman takes two beads of the same colour.

PUulu'zz ki) + Péew« Bla)

z q) O

& H; 2
3

43 %0

90

(Total for Question 13 is 5 marks)
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14 The combined savings of Abel and Bahira are 15435 dinars.

The savings of Bahira are 45% more than the savings of Abel.

. . 3 . : .
The savings of Bahira are > times the savings of Chanda.

Work out the savings of Chanda.

Let ,gavz'/?a f# Abel =

X

Thon, Savinge o Bakive = = + HSL Y2

—
—

—

2 + 0:49?—1
1 4S %

S&vr‘rgs of Abel + Sawings of Bakira = 1843c
L + )lhsaz = /5435

24521
’x, =

2 —

= /543C
15435
2-bg

b300 dinar.

Qav:'/?a of Bokira = L4so = 1-bExb300 = 9135

gaw‘»ja af Boliva —

_g_.x gayu?a oj’ charda.

M35 = o5 X Savinp Of Chand

Qay;'?a C:f CMl\dd. =

_i’é’_g___ = 6090 dinar
(e S
. 60? O ... dinars

(Total for Question 14 is 5 marks)



15 The function fis defined as

3x+1
x—-2

(a) State the value of x that cannot be included in any domain of the function f

(1)
(b) Express the inverse function f ' in the form f '(x) =
_ oY 2
1= 22
301 2) = A+
17 g_,a 24+
2y -31 = 1+ 24
x(Yy-») ="
2 ==
H"B
F I+ 3% i
fy = L “2-3

2-3 o

(Total for Question 15 is 4 marks)

[3)
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16 There are 20 sweets in a box.

15 of the sweets are red
5 of the sweets are yellow

Fred takes at random 3 sweets from the box.

Work out the probability that Fred takes at least one sweet of each colour from the box.

PCQ;_A) = ;_i PCY@I/O@::

Prolva.é:‘lx‘% of getiing Same colour ;
p(Red, Red, Rad) —+ PCyelion, Velnd \/u;@

(5o 15 ) Gt 75%)

L 40X _
A2 3 ;/17:
3L
76

megwbg of 3%7 at beast Bha Lvseetof
eolowr !

| — Pmmwg of jd’l‘r*j Lame colour

|- 2l
i

b5

7% a5
7%

(Total for Question 16 is 4 marks)



1++/5
17 Show that 35 can be written in the form @ + v/b where @ and b are integers,

Show each stage of your working clearly. m wu_" ‘7 Ha Co‘U' Ljd;
(141E) (31/5) o7 dorominolii

(3-15)(3*%) G+8)(a-b) =a=b

dARELES
> (JE) >
g LT
17— >
&+ 445 _ Ay, |

2+{5

(Total for Question 17 is 3 marks)
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18 A curve C has equation y =x’—40x + 1

Find the coordinates of both the points on C at which the gradient is 8

%

q

g = 2°_Lor+1 z

y | 2= -y

4 Y =a®-hort] | Y=2 "ot
3

32~ ko = 8 y = b2 howiyr | § = €949

2 - AHo+3 -
% y=—9s |[{= 7

t

3
(1
W
$
I~
o

32 = 43
2> =48 =

i

i1

j:\ 1
S
N

4

i

(=4 . 9+

(Total for Question 18 is 5 marks)



19 Here is quadrilateral ABCD

15.2m

12.8m Diagram NOT

accurately drawn

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

To Fnd latjﬂb of BD Mie Sime Rede B
BD & 12.8
Cin 62 " Sin4o

BD — J2-8XSnéa N c
Singo D

A BD “= |7-6823 M
N 5 T Find 2 we sinRde

W7 e = 18X+ 13-4 —17.6028
' DX 15:3%13.4
QLT = 0-2Y90%
D r= g'(0anw?) . 786
L = F5.57F (Total for Question 19 is 5 marks)
L= FL-L (3 92)

%
191 ‘
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20 The diagram shows a sector OABC of a circle centre O

Angle AOC = 60°
The area of the shaded segment ABC is 38cm’

Work out the perimeter of the shaded segment ABC
Give your answer correct to one decimal place.

1t G an fsoscely
Hri e, two Jes are.
ez , but 0 4D

e are e 60°
72 80 /'t becomas

g?;u'z.rf.m bﬁ'@b
2 Al = 20-y81

Diagram NOT
accurately drawn

Araa 5:-7’ Lector OABCL — Area 03” tr:’aﬁfz DAC = 4(‘0 ?SW

60. xw‘rz' — -"-X r‘Q.x S!‘ﬂ 60' = 58 Cmg"
360 - Are Lomgthe ABC
2. _ A 2 [;' _ L
X" Rz 5 78 g"wxﬂ'xgo"’g’
6 =z - 2l.-H47HE
2 = 38
r g,x 0. 03980586 Pe*o’:'mbfir ﬁ:f & Aodled
~ 0-090584 Are lopgth ABC + length AC
r = 38
\/o-oqassé 21. 44 #6E + 20.42]
r- 20-481 L{/.Q (idf)

j‘”"? . €M

(Total for Question 20 is 4 marks)



7

21 A curve has equation y = f(x)

There is one minimum point on this curve.

The coordinates of this minimum point are (5, —4)

Write down the coordinates of the minimum point on the curve with equation

(i) y=Ff+7)

Rule:

a =;C'z.) (‘z‘:a)
y=F(2te) (x-2,%)

(i) y = f(x) - 6

Rule :
a = f('l) ("IJ)
Y= Fl)tb (2, j1&)

(5, -4)
(5-%,-4)

(5, '—A’)
(5] _L’ ""6) ( 5 _" O
Csr "’@ """""""""""""""""" o

(Total for Question 21 is 2 marks)
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7

that 100 adults ran last week.

22 The incomplete histogram shows some information about the distances, in kilometres,

L Distance (kilometres)

All of the adults ran at least 5 kilometres.
None of the adults ran more than 55 kilometres.
14 adults ran between 15 kilometres and 20 kilometres.

Complete the histogram.

Height: of bar of (15-20) = “L = 2:8
140 &mall nc’/uaru = 14

lgwggl -.:.0"
I &madl 59 2

10 Smell %uare, - 1 adull-
No 8} oddle s hoon in e dr’:yrm
My +6148 = 73

-\
sl M R S ALY
o i e el _9
2.8 HH |
Frequency 1 ] SEEEEEEE ENEEE
density
2 g
5 W |-}| \
S A W EESSRESTY LA NS
1
P %:;:l_ /7 '7'%
0 10 J 20 30 ) 40 S(). 60

Rmu‘uj b Showl 100-713 = 2F (2?0 emall %we.Q

(Total for Question 22 is 3 marks)




23 A solid shape is made by removing a hemisphere, shown shaded, from a cone as shown
in the diagram.

22X
——'—-"'-/
Diagram NOT
6‘1} accurately drawn

The radius of the hemisphere is 2xcm
The radius of the base of the cone is Sxcm
The vertical height of the cone is 6xcm

The volume of the solid shape is 69487 cm’

Work out the total surface area of the solid hemisphere that has been removed from
the cone.
Give your answer correct to the nearest integer.

volume of Core — wﬂum_%?m‘f tphere. = volume Da‘.’Jof«'d,
z 3
3’-77')((5?-))(@1 —-éx%xﬂﬂ(‘QO = 6948T
3
= — L 1° = 6948T
-éxw;ca_cz Voo a){%x?TXE%
soma® — 16 qqad = 6948

x 134 _ 6948

3
> = b9uBXS
3L
2 = 3/ $918X3

_——-ﬂ_-_‘

134

13

74
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} Oq O _om’

(Total for Question 23 is 5 marks)




24 A polygon has n sides, where n > §

The interior angles of the polygon form an arithmetic sequence.

The smallest angle of the polygon is 84° —> @A =gY °
The common ditference of the sequence is 4° >d= Lfo

Work out the sum of the interior angles of the polygon.
Show clear algebraic working.

a=g4/° d_':L,ﬂ | Formuhﬁac""d‘s”m?
rmula i A"‘l'fﬁll\mcw Series = m:jlu o.f Ma POJaO'\'
o o g

2 n—)d | = (h-a)x 180
. 24+ (N-1) J
D[ axsy +(n-)] = O X1

%[zbs+ lm—-lf] — 180n— 340

n( 168+ 4n=4) = 2 (180n-38)
)ban+ Lbn* —Ln = 3bon— FAO
}_m?'_f_ 168 n—Yn —260n + F20 = O

Lin2- —196n + 720 =0
CDI‘W'JL cavp Term by L])
n= — hgn+ 180 =0

a=1, b="49 c¢=180
_-C49 2 Y EY9*— dpx1 %120

L

n= hs or (0=43 becase it He

Sum 9¥ all 1’nlerion a{\\j/&& %#ﬂl ;ifsgfym

(n-—a)XJSO N>K
(4s-2) x 180
7740

[qrore T
g /_? J Vel
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Turn over for Question 25




re

25 f(x)=17 = 3x" + 12x
] Sqme
Write f(x) in the form a — b(x — ¢)* where a, b and ¢ are constants. cm_.f!"bz

2
F0) = 1F- 32" 4130 % -*-”P:’;q;_
a+ Py [P
= — 31420 +1F (®:5 €+

= —-3[12——11%] + 14
-3[@-2 -2 J#

—3(x-3) +13+1%

I

I

~3(2-2) "+ 39
29 — 3 (1—:9?'

|

fy = A9

(Total for Question 25 is 4 marks)
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