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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

| 3

[2a + (n - 1)d]

Sum to n terms, § = 2

The quadratic equation

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

~b+ /b - 4ac

2a

X =

Area of trapezium = %(a + b)h

< - >

Trigonometry

In any triangle ABC

Sine Rule —9— =2 ___¢
sind snB sinC

Cosine Rule a*>= b*+ ¢* —2bccos A

Area of triangle = %ab sin C

Volume of cone = %nrzh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

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

4
Volume of sphere = EW3

Surface area of sphere = 4772
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Write your answers in the spaces provided.
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You must write down all the stages in your working.
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“Z | 1 Brendon, Asha and Julie share some money in the ratios 3 : 2 : 6
o5 0% . . .

ig'gg‘:gg The total amount of money that Asha and Julie receive is $36

o0l 0% .

ok Work out the amount of money that Brendon receives.
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2 Show that 3l X 2§ = 8g
5 8 5

X IERAEK X
SRR <

(SOOI : >
:‘

QL
O

s 8 S
REIERKE

X0
RIS

-

QAKX
KR XK2
SESE

2
SERKLRS

QR
R

K
XY
ISR K

%5

<
9

55

OO
33
%S
0,:
5%

0000:.0000

%

XX
5%
XX

IRKRR
b2l

SO
000 090099,

RS
SESERESES

el
oo

bt
55

R
2%
<
0000 % 000

SRR
9%

XKL
0
000
o
oS

¢
S
%%
5%
20%%

050
LB
By

S gree

R

L)
5

S
%

RIS

SR

SIS
SRRIKRX,

RS
KRR

RO
100}
%!
35
!
R

4
8%
So0tese!
SRS
K5

(Total for Question 2 is 3 marks)

X
%
Yo%

J

2
XA
XK
XX
ot
R

3

AU O R A Turn over »
P 5 8 4 4 3 A 0 3 2 4



QR

< XSGR KALX
SRR

Ko

KKK X ESREKREX
XRKARKEZRKRKLRKRS

R R R R R R R R S IR RRERKERLES
SRS e et ot St o tot et tetetetatedetate-
PR IRIISEIEIRIS, 4 \

K <

(8
R R R e R e RIS
KRR LKL LKARKLRHLLKASRKLRHLLKASIKLRHLLKASIKLRKES

R R R R R R RLEIRLELLLRLLR

R G R R R G I IR IS
AR BB XK LRIIIIIIKE KK,

s

> X PR 00K
<% 0% %0 %% % %% % %% % %% % %

0000020 %0002 %% % %% % %% %%
ZRRRRRIRERARRARIRRIRRERARIRRRKRRRRIRASRRRRKRRKAS

r

g+ 2ac

3 (a) Make a the subject of d

2

(b) Factorise fully 9ef — 12f

(2)

(c) Expand and simplify (x + 2)(x — 5)

2

(d) Simplify fully =

4><n7
5

n

(2)

(Total for Question 3 is 8 marks)
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4 B=1{bLuel

G={greVy;}
W={w,h,i,t, e}

(a) List all the members of the set

i) BuG

i) WG

Serena writes down the statement BN G W=

(b) Is Serena’s statement correct?
You must give a reason for your answer.

(Total for Question 4 is 3 marks)
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6 Solve x> —5x—-36=0
Show clear algebraic working.
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(Total for Question 6 is 3 marks)
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7 In a sale, the normal price of a hat is reduced by 15%
The sale price of the hat is 20.40 euros.

Work out the normal price of the hat.

QOO
IR
R K
CORIERLICE K ISR IR K IR 4
O e e N oz
R R K LKL

posetetoteteteted
PoSelooete!
EIRKS
X

<5

k-

09¢
S8

000:.0000000000

o
L

5K
0%
= A
e,
e

&y
Ry
0%

SR
S
0
K
5L

I
i
%
S

QO
RRERS
RS
]
oo

>
-

%
Lo
%
%08

Ne'
I
SR

QoM
K
[0 7%
S00Taa%ed
SRS
S
DoSN arehs

NS o .
LS (Total for Question 7 is 3 marks)

[0 %

XN
QKR

$
05l

<8

RIBRIER
O 00909
XS RICIER
KRR

X
<

9
S

S
ol

2
G0

2
XA
XK
XX
ot
R

D RRIRRIIRLS
003}
oSS
%%
%8
SRS

%

X KK
< SR
QRS

J

7

AU O R O Turn over »
P 5 8 4 4 3 A 0 7 2 4



I IEIKIIKI I AN AKX AN AR AR AHIR AKX AR I AN AKX AR AR AR AN IR HIR AR AN AKX AR AHKIEN IR AR AKX AN AKX HIN AR IR AHIN IR HIN AKX AI A
R R A I
NOT W RITE T B AR B s s s s e e B N O E W R E IR BT B S AR B A

KIS KN < XX I <FAEY 5 OO OGO OOt O OO OO O OO OO OO Y 4 7 0l 5 ¥ & 0 XKD A KR X KA B sd <X KX] PR SERXE KKK < <
o oo s e S R S S
o ORAIXKIKAIXRKAXKIKAIXIKAIKI AR ARXIKAIXIKARXIKARIKARXARKAXIKAIXIKAXIKANXIKAIXIKAIRIKARXARKAXKIKAIXRKAXIARXIKARIKANXIRKA KA ARXARKARIKARXRKAXIARIKAXIKANXIKAXAKARRKARXRKAXKAXN

(Total for Question 8 is 3 marks)

Work out the mean weight of the 3 children who remain on the trampoline.

The mean weight of the 5 children is 28kg.
2 of the children get off the trampoline.
The mean weight of these 2 children is 26.5kg.

8 5 children are playing on a trampoline.
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9 Pablo made a solid gold statue.
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He melted down some gold blocks and used the gold to make the statue.
Each block of gold was a cuboid, as shown below.
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The mass of the statue is 5.73kg.
The density of gold is 19.32 g/cm?
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Work out the least number of gold blocks Pablo melted down in order to make the statue.
Show your working clearly.
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10 The diagram shows a regular hexagon, ABCDEF, and an isosceles triangle, GHJ.

E D J Diagram NOT
accurately drawn

(x +5)cm

4 «-Dhem B G (2x — 3)cm H
The perimeter of the hexagon is equal to the perimeter of the triangle.

Find the length of each side of the hexagon.
Show clear algebraic working.

(Total for Question 10 is 5 marks)
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11 The weight of a cat is 4.3 kg correct to 2 significant figures.

(a) Write down the upper bound of the weight of the cat.

(b) Write down the lower bound of the weight of the cat.

G=e—f

e = 17 correct to the nearest integer
/= 9.4 correct to one decimal place

(c) Work out the upper bound for the value of G.

(Total for Question 11 is 4 marks)

2

J

P 5 8 4 4 3 A0 1 1 2 4

11

Turn over »



( )

12 The cumulative frequency graph gives information about the waiting times, in minutes,
of people with appointments at Hospital A.
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(a) Use the graph to find an estimate of the median waiting time at Hospital A.
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(b) Use the graph to find an estimate of the interquartile range of the waiting times at
Hospital A.
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At a different hospital, Hospital B, the median waiting time is 28 minutes and the
interquartile range of the waiting times is 19 minutes.
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13 (a) Use algebra to show that 0.572 = 1o

2)

Given that y is a prime number,

a+b\/;

c—y

(b) express _3_ in the form where a, b and c are integers.
2-\ly

(Total for Question 13 is 4 marks)
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Diagram NOT
accurately drawn

14

A, B and C are points on a circle, centre O.

Angle ABC

38°

Work out the size of angle OAC.

Give a reason for each stage of your working.

(Total for Question 14 is 4 marks)
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( )
15 The diagram shows two right-angled triangles, DEF and EFG.

E G
- 28°

40° Diagram NOT
accurately drawn

12cm

D F

Work out the length of EG.
Give your answer correct to 3 significant figures.
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(Total for Question 15 is 4 marks)
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17 The function f is such that f(x) = (x — 4)* for all values of x.

(a) Find f(1)

(b) State the range of the function f.

4
The function g is such that g(x) = T3 x#-3
X

(c) Work out fg(2)

(Total for Question 17 is 4 marks)
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SR There are 160 students in Year 11 with a height between 155cm and 170 cm.

3:3:;~§: Work out the total number of students in Year 11 at the school.
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Diagram NOT
accurately drawn

2hcm

lar.

<4+—rcm—»

1mi

Given that the volume of the frustum is equal to the volume of the sphere,

The radius of the base of the large cone is »cm.
Give your expression in its simplest form.

The height of the large cone is 2/ cm.
The radius of the sphere is »cm.
find an expression for 7 in terms of 4.

The frustum is made by removing a small cone from a large cone.
The height of the small cone is Zcm.

20 The diagram shows a frustum of a cone and a sphere.
The cones are s

P 5 8 4 4 3 A 0 2 0 2 4
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( )

21 The diagram shows the prism ABCDEF with cross section triangle ABC.

Diagram NOT
accurately drawn

Angle BEC = 40° and angle ACB is obtuse.
AC=6cm and CE = 13cm

The area of triangle ABC is 22 cm?

Calculate the length of 4B.
Give your answer correct to one decimal place.
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(Total for Question 21 is 6 marks)
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22 The graph of y = acos(x + b)° for 0 < x < 360 is drawn on the grid.
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(a) Find the value of @ and the value of b.
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Another curve C has equation y = f(x)
5 The coordinates of the minimum point of C are (4, 5)
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KB (b) Write down the coordinates of the minimum point of the curve with equation

(1) y=1(2x)
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(Total for Question 22 is 4 marks)
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where k and m are integers to be found.
(Total for Question 23 is 6 marks)
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