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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series
n

Sum to n terms, S, = 5

[2a + (n — 1)d]

Area of trapezium = %(a + b)h

The quadratic equation —>
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
L —b +b* — 4ac
- — >
Trigonometry In any triangle ABC
¢ Sine Rule ,a = ,b = .c
sin4 sinB sinC
b a Cosine Rule a*>=b*+ ¢* — 2bccos A
1
Area of triangle = —ab sin C
y B 2

Volume of cone = %nrzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

4/length'

Volume of cylinder = 7r*h
Curved surface area
of cylinder = 2zrh

——————

Volume of sphere = %mﬁ

Surface area of sphere = 477>
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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 (a) _ hollow = not mw,cck'zrlrj

=V

Write down the inequality shown on the number line.

_DONOTWRITEINTHISAREA

(b) Solve the inequality 4y — 13 <y + 8
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- DONOTWRITEINTHISAREA

2 Show that 52 — 2> =20
owthat >3 =2y T

e 13 7>
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(Total for Question 2 is 3 marks)
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3 (a) Complete the table of values for y = 1 + 5x — x?

-1

y

-5

5

7

7

5

=5

1+50- - (¢N?
= -5

I =5 -1

150 )-01)*

135 () -4™

(b) On the grid, draw the graph of y = 1 + 5x — x? for values of x from —1 to 6
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(Total for Question 3 is 4 marks)
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DONOTWRITEINTHISAREA

. DONOTWRITEINTHISAREA

. DONOTWRITEINTHISAREA. =~ =

‘\ : O
:\\/\' 2 \\ \

4 ABC and DEF are similar triangles.

4 D
Diagram NOT
12¢m accurately drawn
B
16cm C E
40cm

(a) Work out the length of DE.

Scake fackor: RO = 2.5
\b

|92 x L5 =pDE
= 30

The area of triangle DEF is 525 cm?

(b) Find the area of triangle DEF in m?

an —>
<100 m

cm z —->2 wm
<100

525 = 10p° =

B

F

(Total for Question 4 is 4 marks)

5 Factorise x> — 5x — 36

X £o -3¢ )
+ 40 -5 /".),(_+47L—°77t-3€

-q o (x+4) - (X +4%)
and & (x+4)(A-1)

(ot e)(x -9)

(Total for Question 5 is 2 marks)
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6 There are some ice lollies in a freezer.
The flavour of each ice lolly is banana or strawberry or mint or chocolate.
Julius takes at random an ice lolly from the freezer.

The table shows the probabilities that the flavour of the ice lolly that Julius takes is
banana or strawberry or chocolate.

Flavour banana strawberry mint chocolate

Probability 0.35 0.32 02| 0.12

VIUY SIHLNIZLEMIONOG

Work out the probability that the flavour of the ice lolly that Julius takes is either
strawberry or mint.

\%\Dmug aclds o -1

0.25 4+ 0-30+0-12 +P (Mint) = |
0-39 +P(Mng)=1
P(Mink) = qO-Q_I

\O(S’«wbug)-\— P(Mink)= 032402 0.53

(Total for Question 6 is 3 marks)

7 A football team played 55 games.
Each game was won, drawn or lost.

NV SN S doRea

number of games won : number of games drawn : number of games lost =6:3:2

Work out how many more games the team won than the team lost. *

Wik deouy G Lost | Tota e

QRREERLKE

RIS

x6(36:?>32 1 )
30: 15 10|55 78

Wmn = 30 _

(loee = |0
20 70

(Total for Question 7 is 3 marks)
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8 A=3"x5"x7 B=3"x5 x7x11
(a) Find the highest common factor (HCF) of 4 and B.

A B
HCF =

22,5% x 7

DONOTWRTEWTHSAREA

/'\
HCF 7875

(b) Find the lowest common multiple (LCM) of 4 and B.

LCM = Muwitiply ik values in Venn Diggyraum

—
—

TEFE x5 x1x3”

DONOTWRITEINTHISAREA

oo tae%
SRS

9 (a) Write 84“ (i (i(i(;’in standard form.

\/\‘/\/\
QOEX O
$ K3 R
%5 oot totetolete%s
s : K

G R RIS R RERRREIRKS
. DONOTWRITEINTHISAREA ~ =~ =

SRS

(b) Work out (6 x 107) = (8 x 1072)

Give your answer in standard form. 9— - Ob-c
6 x107% c 7--2 a’
gx 10 g 7O
= 0-35x 107 .

) and, 1O (Total for Question 9 is 3 marks)
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10 Henri buys a yacht for 150000 euros.
The yacht depreciates in value by 18% each year.

Work out the value of the yacht at the end of 3 years.

Give your answer correct to the nearest euro.
100

Deprociakes : 100 - 18 = 827 = x0-82
3/-\:’1\0'\1
150,000 xoiSZQ. = 82L¥05. 2 4.5
/ . Tound
Sw Wl - g9 705 dlown

N

(Total for Question 10 is 3 marks)

11 Line L is drawn on the grid.

NSRS BN N

v

2 3 X
-1 o)

_3 C1,-2)

\‘j: max. t+C

Find an equation for L.

5fcldwu7 = Y, ’ﬂz

U’Y\) X ) —X2

1
|
(
|
W
I
‘\3

Cc)

(Total for Question 11 is 3 marks)
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12

e
SRR

Diagram NOT

42 3.1m accurately drawn

180-90-42
\_"3 l"% 1] 32°
A ; D C

Calculate the length of AB. Q
Show your working clearly. .
Give your answer correct to 3 significant figures. Sinfl Sing

TlfiMSLQ ABRC:

S SIES
B

A6 - 2.7

Sin 22 Sin &g
X SindL

OO IIIOIIIIISIIIIIIIIIIIIIIOOOOIOOOOE

AB = 3. 1s1m3L
Sin &4¢

= 2-2105.-.. m

v 3¢ roung
2 d ovin

iz 2_2-[ ............................ m

\.v.z., (Total for Question 12 is 5 marks)
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13 Sandeep recorded the length of time, in minutes, that each of 100 adults went for a walk
one Saturday afternoon.

The cumulative frequency table gives information about these times.

(a) On the grid, draw a cumulative frequency graph for the information in the table.

y

100

Time (f minutes)

30 <t < 40
30 <t <50

30 <t 0

N

6
30 <t <70

N

30 < ¢t

N

80
30 <t <90

Cumulative
frequency

6
20
56
84
95

100

plot ar wpper loount

&b
80

Cumulative 60

frequency

40

20

0
30

40 50

70 80

Time (minutes)
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_ DONOTWRITEINTHISAREA

%

(b) Use your graph to find an estimate for the median length of time that these adults
went for a walk.

nedian £og L%Q - SO

<,
X

One of the 100 adults is chosen at random.

(c) Use your graph to find an estimate for the probability that this adult went for a walk
for more than 72 minutes.

86 adults toor wp D Fmin
I00-%6 = 14 ook wmore thon 72
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(Total for Question 13 is 7 marks)
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3
14 (a) Simplify fully (x'2y%)+

b)(__ bxc
x”—"% gx Y% (Q - O

cocana0cnaaoaencanssnasscesscons
jaLemioNod

3

SRS
Y SIHL
KRR

X

Given that 3" = 3—
9

D R OIREAK
SRR

L A ti8e00 50505050

s

b :
(b) find an expression for z in terms of x and y. Q_ O\b ¢ o
C
QA

oC /w;
|3n’ = S;K JL*%j//m’ %?%

3

— L = 3 4

(3*) 3 E
, |

X
AKX
2 5585

q==3 2

(Total for Question 14 is 4 marks) S
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s N
S8
jf; f;f 15 A, B, C and D are points on a circle, centre O.
i Diagram NOT
Sst accurately drawn
S
2
&
K
e
S8
s
AOC is a diameter of the circle.
Angle AOD = 98°
Work out the size of angle DBC.
Give a reason for each stage in your working.
- - 0 0
J hBp = 982 = 49 anqle cut.wmns
twie’ e Cir CUNEenen(
L ABC = qp° gl
= . o o
HVlle N a Semijcircle_= 90
s (AC = diametzr)
= 4]
(Total for Question 15 is 4 marks)
J
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16 The following table gives values of x and y where y is inversely proportional to the
square of x.
X 1.5 2 3 4
y 16 9 4 2.25

(a) Find a formula for y in terms of x.

| 36
Y&

—
L.

= (<
(!

o\

VIUY SIHLNIZLEMIONOG
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L
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Lo
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G\ 000000200000 000 00000000 0o 00 00 % % 08
SRRRELRREREREREEREREEELR

b= ﬂ:? AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 5

Given that x > 0

R RIS
LIHMLON

(b) find the value of x when y = 144
Y= NS
- peto
Ul = 3b P L
x* (2 M&u}c\L’W
Ul > = 26 x = Y y
z 2

d’l:__?zé- 4444444444444444444444444444444444444444444444444444444 XX
‘4

R R EREIRIIIIRSS
S YEIMY STHENIE S
R SRR

a

(Total for Question 16 is 5 marks)
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DONOTWRITEINTHISAREA

| DonorwmmEwTHisAREA

. DONOTWRITEINTHISAREA * 7 7 7
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17 The table gives information about the first six{terms of a sequence of numbers.

Term number 1 2 3 4 5 6
1x2 2X3 3x4 4x5 5%X6 6x7
Term of sequence —
2 2 2 2 2 2

Prove algebraically that the sum of any two consecutive terms of this sequence is always
a square number.

A
Torm w - nx(ntl) _ n +h
1 L

Tam n+l o+ Cnt) At + 3N+

s
L 2

: 2
SWN. nT4n L ntyoa+ 2

2 2,

= 2nT4+4n+ o
2.

= ntx L+
= (V\ +\>(Y\+l}

: 2
Cned*
>q uaned
TV\Q'\QJLW Ehe sum 18
WC@S oSG ucure

(Total for Question 17 is 4 marks)
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18 The functions f and g are defined as

fx) =

X
1x_3 and g(x)=x—-5

(a) State which value of x must be excluded from any domain of the function f.

lhoe -2 ;LDQ camot divide 0y 0
DG g 23

(_) ‘I'igl‘ra e

(b) Find fg(x).
Simplify your answer.

MPub \njc,xl in plae of X -

X -5 _ x-5 - x-5
4(x -5\ LGy —20- 3 4y -23

X5
fo) = 4x -23 ...
(c) Express the inverse function f! in the form f!(x) = ...
- X
,j 4x—3 Suprect A and replace

< )

‘o' with fm and Yy with ?C
4".‘1‘.3 ‘&j: C
415 -x = 3\3
JQCLFB—\}:Bj
xo=_ 34 DC[J:)_}_.
ét\j_\ 7|

3

F00) =

P 6 0 2 6 1 A 0 1 6 2 4
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( )
Part of the curve with equation y = h(x) is shown on the grid.
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(d) Find an estimate for the gradient of the curve at the point where x = —0.5
Show your working clearly.

gradiws = 31732 (0, 1)

o, — X2 (‘)) “)

O --1 \
AAAAAAAAAAAAAAAAAAAAAAAAAAAA (%)
(Total for Question 18 is 9 marks)
25\l J
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19 The diagram shows a sector OAPB of a circle, centre O.

P

A B angies in O

50 50 ( X0 1R0.

TeosceleS_y )

o) troangis
AB is a chord of the circle. Q — b
Angle AOB = 80° T

The area of sector OAPB is %ncm2

Work out the perimeter of the shaded segment.
Give your answer correct to 3 significant figures.

hre o sector = we™ o
25 » = (" x g0
> 260 : ‘ :
Skrajang Lne AB:
?_—5,. = 2 r a
- —.‘%_?r _ﬁg_ = :75
q Sing0 ein 5O

2.
= r

' AB = 7.5 20D
- _',5__ SnSdD
2 )
= 9. 6413. ..
Crowng eronc of Sectr: Petimeter :
T x15 x 80 0.7 +AR
2 6D >

NG
N
n

- £

= O -~ ?_OI:’ 237,
-é'/\ 2S¢

(Total for Question 19 is 6 marks)
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( )

20

(@)
Q

a = 3.46 correct to 3 significant figures.
b = 6.3 correct to 1 decimal place.

Work out the upper bound for the value of x.
Give your answer as a decimal correct to 3 significant figures. all v [ X d

Show your working clearly. yd
b .46

Powuls for o' 3-455¢4 Qs 2.465

fo 6.8

Uppar Doyl for o 2o

- bx 3 465
6-25 -3-465

ISAREA | DONOTWRITEINTHI

= 74649
35:{-‘ rouncl down

4444444 +-46

(Total for Question 20 is 3 marks)

i //y‘,‘; k J
19

T




PhysicsAndMathsTutor.com PMT

21 The diagram shows two similar bottles, A and B. S
$555
i
Diagram NOT S
accurately drawn | =

2

m
z

ot =iy

d

Bottle A has surface area 240 cm?
Bottle B has surface area 540 cm? and volume 2025 cm?

RIS
RRKK,

Work out the volume of bottle A.

Ao scale fackor + 540 -« 9.25
A to B 240

R R R R G R R R R R RRRIIILIERE,
(IoNoa

-
Lintwr  Scule -

™
v
0)}
N
X
Q)]
U 10

RIS
|

(Woe
Volwme Scale - 1.5° _ 27

NS SRR
NP NATAON ¢
3 ‘f “1071 e
SRELLLRLLLLS 2

[
o
v St
S

K SRRLIRRIEES,
S v
RS XGRS

Volume of R- 2025+ 2%
/ g 58
6 to ﬁ C;B AAAAAAAAAAAAAAAAAAAAAAAAAA 600 AAAAAAAAAAAAAAA CIII3 /

(Total for Question 21 is 3 marks)
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22 Write 5 + 12x — 2x? in the form a + b(x + ¢)* where a, b and c¢ are integers.

5 - 2(x> - bx) Fudorise the 2 out

S - 2 [ (xmg)oy] et e s

= xpund. OUE xng [
5 - 2 (x-)7+IR Pxpwgmuim :

22 - 2 (x-2) Limplify

23‘2(36‘3)1

(Total for Question 22 is 4 marks)
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23 The diagram shows a solid pyramid ABCDE with a horizontal base.

10cm

The base, BCDE, of the pyramid is a square of side 10cm.

The vertex 4 of the pyramid is vertically above the centre O of the base so that
AB = AC = AD = AE

The total surface area of the pyramid is 360 cm?

Work out the size of the angle between AC and the base BCDE.
Give your answer correct to 3 significant figures.

Sufjta& Area = Sum of all oxeo e faces
Base + 4 ericmg s® ~ ZxoxP
Oxwo + &4 x I/Q_X\Oxh = 60

100 + 90k = 260
~ 100
20 = 260
20
oz 13

P&{TV\(‘AjOi‘O\S C %+ p2 =2
3 E 122+ 5% - AC®
. ACt = 194

AC =

I

22
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E
0%+ 107 = Ec”
o o ECz 200

EC= 1011
OC= (02 - 57
2

'DONOTWRITEINTHISAREA

_ d;

WL(' cosx = _ad)
h\(jp
(OS> = gi2
T

XX = C,OSN, (@.j
I9g
= 59.4q...
= 2sf rownd up

O A
R O e e R e O S SRR
{\;B@ &QTXWm;EIN%iSVA&FfE\A '><\‘f o tatetutetutetutorstoraters
R R AR R RRSI LSRRI

8

(Total for Question 23 is 6 marks)
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24 A box contains marbles.

4 of the marbles are red.
The rest of the marbles are yellow.

Antonia takes at random a marble from the box and does not replace it.
Sergio then takes at random a marble from the box.

The probability that Antonia and Sergio both take a yellow marble is 0.7

Work out how many marbles were originally in the box. )
=~ maroles in te lox

Show your working clearly.

Akoniar = P (Vellow) SQrS'lo o P Yellow) o mot vepluice

P 6 0 2 6 1 A 0 2 4 2 4

PMT

_ VAWVSIHLNIZLMMIONOG

Xt X-4-] F_ x—5 e

<~ bl x -l 5

P Both chooge Yellow) -
X4 5 X -5 = __:z_ g/

N3 x| 10 2

S

ar -x )0 "

1D - 90 +200= Fx* ~ Fx ;
2 _ - ‘e

S (25 (10D O -

KIS

- . —p* B> o
Quadra(‘/{’ C Q:Ofmm : b T \I b™ - 4ac o
. 2a 3o

- =83 1 [ 82%— 4x3 x200 <
e 3

= 23%* {4489 = @ 258 /S';
6 X ‘/‘f

© %4 5

/ ‘ot

Can't nawe 2

N ‘;‘Iv‘q cticn Of %

q meLQ ................... 25 __________________________ Vr;;x

(Total for Question 24 is 5 marks) x:j/
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