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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

The quadratic equation

The solutions of ax’ + bx + ¢ = 0 where
a = 0 are given by:

x:—bi\/b2—4ac

2a

Area of trapezium = %(a + b)h

— ]
m
< ; >

Trigonometry

In any triangle ABC

Sine Rule —%— =2 _ _¢
sin 4

sinB  sinC

Cosine Rule &’ =b*+ ¢* — 2bccos A

Area of triangle = %ab sin C

1
Volume of cone = — 7rr h

Curved surface area of cone = 7r/

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 77°h
Curved surface area
of cylinder = 2zrh

—————
- ~

Volume of sphere = %mf}

Surface area of sphere = 47/°

&
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DO NOTWRITEIN THIS AREA DONOTWRITE IN-THIS AREA

DO NOTWRITE INTHIS'AREA

Answer ALL TWENTY FIVE questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Here are the first four terms of an arithmetic sequence.
1 4 7 10

(a) Find an expression, in terms of n, for the nth term of this sequence.
Formula Q= O+ (n-1)d

a, = %i(@t cerm = |

= diggerence between 2 terms

“T-u -2

PUL 1T an together:

e~y . 2
14+ 3n-73
=3n-2

The nth term of a different arithmetic sequence is 5n + 17
(b) Find the 12th term of this sequence.

S0 n= 12

Sn + 1]

5012) + 17

- 17

..................... 11

(Total for Question 1 is 3 marks)
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2 450 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.
How nany stodents

NAIKY L50 « 02 =90 -
b‘\CSC\Q \H‘SO X '—H‘? S8
Students femaining: 450-90 |17 =2u3

loc = 35
3x - 2u432
o0 243 L3
x =8l

So 81 students Gravel by bus
Car = 22 =2 %8 = 162

(Total for Question 2 is 4 marks)

SRRKRRS
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3 Find the highest common factor (HCF) of 72 and 108 Usin % \Qdd@( me ChOd \

Show your working clearly.

DO NOTWRITEIN THIS AREA DONOTWRITE IN-THIS AREA

DO NOTWRITE INTHIS AREA

' wnte 172 and 97 0
Factor (rees ! 0% with o L (108
7 2 \ O @ g\'r\d a prime %w:or
TN N\ of 108,72 ancl L 108
w C Ch
/8\ 9 6 = Oxr)‘gg\dle ggn Ghee\adier
[N /2 I\ Dwide by Th r
> vide by Ghe gacto 72 |108
Q L
/L\»\ 3 2 32 72 9 UR&(H%%C?@ resolt ™ 26
2 2 /N Repeat uniil
2 3 P fatcars gound ___k 108
72 = ghg Vamoumn E | 36
(VIvacY! n
108 =72%x7 x2x2 x72 are U‘hee pruuﬂr\v‘\aeerg s E
kactors, 4
1L 10
-72 E S /_ X .
HCF=2 x2x23x2 | 108 4 2% 7 )% g x[2 x 2
=24 MCF:=2x2x3%x3 =236 26
(Total for Question 3 is 2 marks)

4 Ava records the number of kilometres she drives each month.

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

Work out the number of kilometres Ava drove in March.

We can express 15, more as |15

1€ 100", would 1,60 18 1s ke 115, 115)
43 =115

<115
€20 - | j v

SV Pva dcove 820 km i March

................ gzo kilometres

(Total for Question 4 is 3 marks)
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5 In the diagram, ABCDE is a regular pentagon.
Q
Diagram NOT
accurately drawn
Angle AEF = 96°
Work out the size of the obtuse angle FED
Show your working clearly.
Extenor ongle \
0% po\ggon v 360+ nomber O% sides
360 + 5 =72°
20 S5
L 1RO-96° -
\: E D = ) Xt
= 156°
(Total for Question 5 is 4 marks)
.

K X X X X X ¢ ¢
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DO NOT WRITE IN-THIS AREA o

~ DONOTWRITEINTHISAREA = = =

5 : \_

( )
6 (a) Expand and simplify  (m + 5)(m — 8)
Mm 5
Ml m= 5m
-g [=8m -40
=M=+ 5m-em - b0
TMT-2m - 0O
S M*=-3m-LO
(2)
(b) Solve  3n—4= 5”; 6
Show clear algebraic working.
gn - L‘_ - Sn + 6
5 ) X3
q n-\7 - 5h N 6 j!
In-5n 19 )tz
N8 ,
_ _q_ L) S5n
2
.
3)
(Total for Question 6 is 5 marks)
J
7
e R0 0 R Turn over »



7 &= {23,24, 25,26, 27,28, 29,30, 31,32, 33, 34}

A= {evennumbers} - (21, 26,22, 20,32 gqg
B={23,29,31}
C = {multiples of 3} - { 1

(a) List the members of the set

(i) BUC - Z@%@

(i) A'"C = Yzj%

(b) Isittruethat BN C =Y ?

Tick (v") one of the boxes below.
Yes No

v

Give a reason for your answer.

B C
q‘) =[z;,zu,z7,zq, {13,24,27,2q,30.3|.35]
30031, 33] eI BRI SR
A C
@) faw,z0) {aw,30%

_____ There are. no. mulbiples 0@ 3. in.Set B . ...

(any sratement which indicates corcect  meamngs of .

intersection and empey Set are accepeed ).
The set D has 4 members and is such that DN (4 U C) =Y
(c) List the members of set D
AuC = (24, 26,2722, 30,32 ,33, 34|

% elements remarning | 23 2]
(o incloded in AvC) J I 23

(Total for Question 7 is 5 marks)
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( )
8 A cylinder is placed on a table.
3 >
e}
g .
“ 2em Diagram NOT
E accurately drawn
=
[ER}
E
& . . 3
= The volume of the cylinder is 1575 cm
5 The force exerted by the cylinder on the table is 84 newtons.
=
o
0 force
pressure =
area
Work out the pressure on the table due to the cylinder.
Volome = area x height
S 515 = areo x 2)
ShE areq, = |-
2 pressoure - ==
i
R -
= PressLre = | |2\ jcme
e
S
=
5
=
D
2a
9 /\
SR
é AAAAAAAAAAAAAAA I\Z. ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ newtons/cm’
<L
) (Total for Question 8 is 3 marks)
=
z
1
s
o
=
b=
{®)
=
(®)
o
. J

NN AR 0 0O S
ECEOm
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The table gives the amount of rice produced by each of two countries in 2020

Country Amount of rice (tonnes)
Indonesia 3.5%x 10’

Argentina 8.2x 107

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

Dajm9ygopm fmoves 7 places 60 Ehe rﬁBhG.

KNYWWV\
3:5'00000 ¢

= 35000000

35000000

In 2020, Japan produced 6 780000 more tonnes of rice than Argentina.
(b) Work out the amount of rice Japan produced in 2020

Give your answer in standard form.

. 5
% Z R ‘O — 920, OOO (\)5"0(3 same O\PP(\OQ(\,\
6180,0 iy i
130,000 + . |
U'+820,000 7600000

[Q$333§E§§$é$°e fo poC back into standacd Gorm!

1,600,000

6 x10"

............. 76)“01 tonnes

(Total for Question 9 is 3 marks)
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10 (a) Simplify (2p)° wherep >0

The key idea 1S that anything to the power of o i |
So (ZP)O - ‘

............................. I

y9><y’3=y"
(b) Find the value of n
Pdd We powers as we are Mo\tiplﬂmg the g's
ﬂﬂ 7\3 3 - 9 +(-2) . ’
UCIPE E
SNz 6

W — 6.
(c) Simplify fully  (5a'¢’)’
W\u\t.gplg the powers as we are e)&PQﬂdiﬂg the orockets:

<2 -
5°:-125
IZ5a “C

(Total for Question 10 is 4 marks)

11
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11 The diagram shows a roof support.

C
9m
Diagram NOT
accurately drawn
—°
A M B
< >
12m

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

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.

US\(\S pgth&goms to Calculoce CM:
OLZ +b2 :Cl

Mz = qz_p2
M - qz.¢2
CM = 3{5m
Total lenguhs = 3(5 + 17 +9 .9
= 36_, 2’.37[\(\
Cost: 27x _
7955 eoros ‘l O\S‘b ................ euros
(Total for Question 11 is 4 marks)
12
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12 (a) Factorise fully  6y" —5y—4

N
what molciplies to get L, and adds to get S <
consider +> apg -k © 6

((j“i_)(lj—%) ):2
(23+|)(33—Lr) -

_____ (,_2_.,3,t,!_)_.(_3_3_:&_),__.,__

2x +1 p 7 —5x
4x & 3y
Cross mu tCiPlS‘.

(23(,*'\3 + (’1-5_1\
12c%

(b) Express

as a single fraction in its simplest form.

Expand the brackets:
0% +3x 4 28x -20x°
120c?

Collect like terms:
- IHoc? y 35
2o
- !
-k o + 31
Vie's

(Total for Question 12 is 5 marks)

13
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13 Harman has two bags of beads. 5 :
In bag A, there are 3 white beads and 7 black beads. = |0 total d\
In bag B, there are 5 white beads and 4 black beads. - _;g/\

B
Harman takes at random a bead from bag A and a bead from bag B : 9;\
:~:$-
(a) Complete the probability tree diagram. SE
:I;:EI_\
Bag A Bag B =
Whlte \\é\
white 55
black
white
black
black

(2)
(b) Work out the probability that Harman takes two beads of the same colour.
(white x white) + (black x black)
(3 5 ) <7 ) 43
X =1 3+(—= X S B
° o 90
AAAAAAAAAAAAA 4+3/90
3)

(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 5 times the savings of Chanda.

Work out the savings of Chanda.

A+R = 15425
LeC A=, 3-(yugy

(Rs 2% L5, more Chan A)
Z'L‘rS = |SL{’35 )
| <6300 Ji2us

As swings : 6300

Bs sauings = 15425 - (300 = 9135
"5 =925

Cs Savings = 9135 1 .5 = 5000

.............. 600\0 dinars

(Total for Question 14 is 5 marks)
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15 The function f is defined as

3x+1
x—-2

fix—

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

AS denom;i C o9 -

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

\j - 3x +|

-2 \x (x-2)

4lC-2) = 3 + | )"eﬁP‘lﬂd
53(‘ 23 = 3o 4| V brackers
(ﬁx"&I*Zﬂ < | “Soc
‘33(-'33(,: | +2 D ‘l’ZLj
3“3‘3) = “Zﬂ L) gaccorise ac
a = 2y J Y3

43
floy: 1+ax ) g 38
x-3

(Total for Question 15 is 4 marks)
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DO NOTWRITEIN THIS AREA DONOTWRITE IN-THIS AREA

DO NOTWRITE INTHIS'AREA

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.

Try feversing the  problem, §of an easier calculation

|- sweets all the same coloor

|~ (redx red « rodl ) + ( )
| - (%x%x%*( \

\‘(;\z\g)*( )

L)

______________________ A,

(Total for Question 16 is 4 marks)

17
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17 Show that 3-05 can be written in the form a + +/b where ¢ and b are integers.

Show each stage of your working clearly.
MULEiply \03 3+45
4 {s 3 IG

3445 34(5
BEEES;
313 3{5
BlE 5 CSH
12 -5
3 _ —

9 343:4
{5)3(5 -5
. 8+ud5

L

:2+{5  @s re%u{reck

(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

Diggerentiation 15 Ghe Srad\'ent  The tongent to Che Corve.

(Times by the power, minus | grom the power.’
%—C = 3x? - 00
0 3xX-40:8
3oc® - 48
=16
x sk
when oc= when o= -k
YW= (2 -ROGD -1 | Y= )2 -40 (k) +)
Yy=-95 4=91
(4,-95) (-4,97)

(Total for Question 18 is 5 marks)

19

o NN R0 0 0 O
P 7 3 9 9 6 A0 1 9 2 8 Turn over



( )

19 Here is quadrilateral ABCD

smioNoa

55

Diagram NOT
accurately drawn

RRIRKS

=i
=
a
13.4m =

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

First , cawcolate 21 using Sine [Ule, Since We have Matching
Sides.

a b
Sin(A ‘S'n(B\
gD _ 128
Sin6Z ~ sinkD
- Sin
BD - Syt xSinG7
BD = ]7-58...

Now vse cosine fu\e to gind X
Q% =b*+ c*-2bcCos A

11-58..% = 1342 & - 20134
Qearrcmgu\g Sivesz ( )Cos -

Cos(xy =3 %" +1570°-17.5¢ *
2035152

X= Cos (Bt 57717582
2031152 )

X =756 10 3 Signg icanc §\qores

(Total for Question 19 is 5 marks)
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DO NOT WRITE IN THIS AREA

>?(

= DONOTWRITEIN THIS'AREA\':‘57\"'\*5'\";}-:“§§><

7

20 The diagram shows a sector OABC of a circle centre O

<

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

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

Area. of Seqment =525 -7 12500

28 =5 e Lezginso
32

= (’(&%Tr-é—smbo)

. -J 38
| 60 | o
_36O1T - -Z-SIM)O

(:2048..cm

PArc Iengbh =27 (25)
: Zn(zo»wg..\(‘e?’soo_)
=21 45¢m
Total peameter = 2145 + 2044

4 9em o one decmal
place

.

B Diagram NOT
accurately drawn

(Total for Question 20 is 4 marks)
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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=f(x+7)
X, \nside, oppos\te
-1 %row\ > valoe

(5, -4) - (-2, 1) ) - L

(i) y = f(x) - 6
Y, ovtsude, ¢ xpect

-6 & rom 3 valve
(5, -4) = (5,-10)

(Total for Question 21 is 2 marks)
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22 The incomplete histogram shows some information about the distances, in kilometres,
that 100 adults ran last week.
A
Lf
3
23 <
Frequency*'’
density
2
\
0 >
0 5 10 =<2 30 40 50 60
- . .
\O Distance (kilometres)
All of the adults ran at
None of the adults ran more than 55 kilometres.
14 adults ran between [15 kilometres and 20 kilometres.
Complete the histogram.
FD=11:5:2.9
Preas:
S5x2:8 = Ik
15 x k3 L = 5 =73
20x0 bk = B
100-73=217
17
To S 2
SO bar 15 dm@wn
gfbM Skm -10km,
P to FD g 27,
(Total for Question 22 is 3 marks)
J
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23 A solid shape is made by removing a hemisphere, shown shaded, from a cone as shown

in the diagram.

Diagram NOT
accurately drawn

The radius of the hemisphere is 2xcm
The radius of the base of the cone is Sxcm
Thelvertical 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.

\ L
Volume o hemisphere! Z nEes

e
Zx3"
- 32 3
T
1
Volume  of Comeigmz‘ﬂ
: Lgﬂsﬁ( bx)
=\50W:c3

volume 0§ Bhape
‘SOTLX/Z + %W\Ls =

Ha2 Tx? =
3

X = 3Jt+z2/3 ™
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DONOTWRITEINTHIS AREA

R RRRRERRLRRLLRRKLR

SA O% MMISPKU‘Q‘,

2T X (ZXS\ZTWZ
= 1040cm”

(Total for Question 23 is S marks)

2
cm
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24 A polygon has n sides, where n > 5

The interior angles of the polygon form an arithmetic sequence.

The smallest angle of the polygon is 84°
The common difference of the sequence is 4°

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

d = 4°
%ormolcu %[Za r(n-Dd ]

’-%[2 | +UW%341
T D168 +n - 4]
> 0 v bn)

y

= 82n +1nt
\nte ror angles; (n-2) xR0

S50 82n +72n% =(n-2) x1R0
2n +2n* : 130n - 360
"2n%19%pn -240=0

-N%+49n ¥ 180 =0
%O\Ct(}f\ 5\‘(\8 {

n-usH(n-uH)=0
n= 4L o 02L+

given , 50 N=k5
som o& nGenofr qng\es'
(n-2) x180

(u5~2) x 180

=174 0°
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(Total for Question 24 is 6 marks)

Turn over for Question 25
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25 f(x) =17 — 3x" + 12x

Write f(x) in the form a — b(x — ¢)* where a, b and ¢ are constants.

This is comp\e(:mg Che sguare.
“ 8% 12+ 1]

Td(et v o) x 1]

3y ) onPEtE the  square

<~ - 2 P2t

: §§E1*2>2+ 12+ 17 L) Molciply by -2
X+2)*+29 Simpli gy

) gactofise 3
|

(Total for Question 25 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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