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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to 1 terms, S = g [2a+ (n— 1)d]

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

< - q

Trigonometry

In any triangle ABC
b c
sind sinB sinC

Sine Rule

Cosine Rule a?>=b*+ > —2bccos A

Area of triangle = %ab sin C

Volume of cone = %mfzh

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

Volume of sphere = %mﬁ

Surface area of sphere = 477°
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§ Answer ALL TWENTY TWO questions.

K

S
355
3

< Write your answers in the spaces provided.

%

You must write down all the stages in your working.

1 A train takes 6 hours 39 minutes to travel from New Delhi to Kanpur.
The train travels a distance of 429 km.

Work out the average speed of the train.
Give your answer inkm/h correct to one decimal place.
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(Total for Question 1 is 3 marks)
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Ava writes down five whole numbers.
For these five numbers

the median is 7

the mode is 8

the range is 5

Find a possible value for each of the five numbers that Ava writes down.

(Total for Question 2 is 3 marks)
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| 3 Gladys buys a table for $465 to sell in her shop.
§ She sells the table for $520

K

S
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%

(a) Work out the percentage profit that Gladys makes from the sale of the table.
Give your answer correct to 3 significant figures.
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Gladys has a sale in her shop.

She decreases all the normal prices by 12%
The normal price of an armchair was $550

(b) Work out the sale price of the armchair.
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(Total for Question 3 is 6 marks)
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(a) On the grid, draw and label the straight line with equation
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(iii) X+y=6
3

(b) Show, by shading on the grid, the region that satisfies all three of the inequalities
x=>15 y=x x+y<6

Label the region R.
1)

(Total for Question 4 is 4 marks)
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§ 5 (a) Expand and simplify 4x(2x +5) — 3x(2x —3)
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Given that % =yB
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(b) work out the value of n.
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D (c) (1) Solve the inequality 7¢—8 <2t+7
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(i1) On the number line below, represent the solution set of the inequality solved in
part (c)(i)
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(Total for Question 5 is 7 marks)
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r

(b) Work out

6 (a) Write down the value of )°

9.6 x 10" + 6.4 x 10'*°

3.2x10"

Give your answer in standard form.

(Total for Question 6 is 4 marks)
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7 There are 5 cocoa pods in a bag.

The mean weight of the 5 cocoa pods is 398 grams.

A sixth cocoa pod is put into the bag.
The mean weight of the 6 cocoa pods is 401 grams.

Work out the weight of the sixth cocoa pod that is put into the bag.

(Total for Question 7 is 3 marks)
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8 A4, B and C are points on a circle with centre O.

AOC i1s a diameter of the circle.
AB=8cm BC=15cm
Angle ABC = 90°

Work out the total area of the regions shown shaded in the diagram.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

10
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(Total for Question 8 is 5 marks)

9 A=2%x3*x5x11
B=2*x3x5"%x13

Find the lowest common multiple (LCM) of 4 and B.
Give your answer as a product of powers of prime numbers.
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10 The people working for a company work in Team A or in Team B.

4

=3

in Team B

number of people

number of people in Team A

— of Team A work full time.

5

4
Work out what fraction of the people working for the company work full time.

24% of Team B work full time.
Give your fraction in its simplest form.

(Total for Question 10 is 3 marks)
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(Total for Question 11 is 3 marks)

12 15 people were asked how long, in minutes, they had been waiting for a bus.

Here are the results.
2 3 3 4 5 6 6 8 9 10 11 13 14 15 18

Find the interquartile range of these times.

(Total for Question 12 is 2 marks)
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13 P, O, R, S and T are points on a circle with centre O.
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14 (a) Solve

9a—7_3a—7
5 4

=455

Show clear algebraic working.
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ac + 8

(b) Make c the subject of the formula p = 3
+c

“4)

(Total for Question 14 is 7 marks)
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15 A postman records the weight of each parcel that he delivers.

The histogram shows information about the weights of all the parcels that the postman
delivered last Monday. No parcels weighed more than 6kg.

Frequency
density

(e
v

0 1 2 3 4 5 6
Weight (kg)

63 of the parcels that the postman delivered last Monday each had a weight between

0.5kg and 2kg.

(a) Work out the total number of parcels the postman delivered last Monday.

The postman picks at random two of the records of the parcels he delivered

last Monday.

(b) Work out an estimate for the probability that each parcel weighed more than 2.25kg.

(Total for Question 15 is 6 marks)
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16 Some students were asked the following question.
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“Which of the subjects Russian (R), French (¥') and German (G) do you study?”
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K Of these students
Q’

B 4 study all three of Russian, French and German

K ” 10 study Russian and French

i 13 study French and German

R 6 study Russian and German

24 study German

S 11 study none of the three subjects

K& the number who study Russian only is twice the number who study French only.

Let x be the number of students who study French only.

(a) Show all this information on the Venn diagram, giving the number of students in
each appropriate subset, in terms of x where necessary.
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S Given that the number of students who were asked the question was 80

(b) work out the number of these students that study Russian.

(Total for Question 16 is 6 marks)
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17 The diagram shows a solid prism ABCDEFGH.

20cm

37cm D

Diagram NOT
accurately drawn

The trapezium ABCD, in which 4D is parallel to BC, is a cross section of the prism.

The base ADEH of the prism is a horizontal plane.
ADEH and BCFG are rectangles.

The midpoint of BC is vertically above the midpoint of 4D so that B4 = CD.

AD =37cm GF =28cm DE =24cm
The perpendicular distance between edges AD and BC is 20 cm.

(a) Work out the total surface area of the prism.
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K (b) Calculate the size of the angle between AF and the plane ADEH.

19650509 . .

KR Give your answer correct to one decimal place.
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18 A rectangle ABCD is to be drawn on a centimetre grid such that
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A has coordinates (-4, —2)
B has coordinates (1, 10)
C has coordinates (19, a)
D has coordinates (b, ¢)
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(b) Calculate the perimeter, in centimetres, of rectangle ABCD.
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OB
Diagram NOT

accurately drawn

E D

The diagram shows a shaded region T formed by removing an equilateral triangle POR
from a regular hexagon ABCDEF.

The points P and Q lie on AB such that AB = 1.5 x PQ
Given that the area of region T is 72 V3 em?

work out the length of PQ.

(Total for Question 20 is 4 marks)
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2 2
Write 225x 64 « X 8x + 15 C(x=7)
5x*—=13x -6 5x + 8

as a single fraction in its simplest form.
Show clear algebraic working.

24

P 6 6 301 A 0 2 4 2 8

<>
032
Bore%es

LRRLRRA

¢
X5
S
KX
%%

%%
K
56
S

¢
58

KL
botesss

RSRRE

QR

5
ISR ICHK
SIS

K IR
CRICRIIERK

&
<

Dootetetotetotetetetotetetetet

X

X AXRKARKOAXKKAAKRKAA XA AN

K
.0

0%

0
X
o)
& X
R
otele%%

S
kS
0%
hote%e!

X
]
"1
e
9

o
<

X
':‘ A ]
v.'
X

%
(¢
8
7
ool

R

<X
D00 o 93¢
:&'Av

O
XX
RS

o~
25
2%
KR
SRKY

ST %%
ERIARIKAERKK
‘:.000

2R
L

XN
0908
QR

Sotele!
QILERLH
OOt tetesetetadetetetotetet

Q
00000000000000.‘0.:’

RRRKLRKELRLRLZRLRRLLRLRS

R
XL

05>
R

RS

SR o%¢
RIS

<
%
2o
25
35

<
L

<SS
19%%
555
R
Po%e%%

S
<X XK
0K
ﬁ?@?
KKK

X
<X
i
>
<X
58

228
KX
x)
<
S

(0
2
)
)
3
R
%

KX

¢ P

X3
< R
0%
%
%%

I\
!
otetels

S
0¥
2
R

oot
<
N
059%
X

%
0.:.
K]
)
R RS
o

o4 .
0
5

%
%!

!
ot

.A
0
ot

Do
ool
X

X

039
0%

&

SRR
RRLRKS
o

2R

0
b0,
QS
2
%5

(<
CRREEL

<

XKLL
100009 %%

Boteteletetetotetet

X ERRARIKLR

SR8KL
L

.:.0‘000000
XX
RIERRLEIKKLEL

GO
5
K5
%

X
0000000000‘0’

X
SRR
s
o2

:0000000000

%%
i

% o
EISRKK
LR

X
QLS
A
@)
X%
&

0
3
1%
0%
B
<55

A
&

%
XX
X

)

X
X

%

4
9%
K

<
8
L)
a4
%
55

£
X
K]
i
S
!

«Ve's
e
L

CPIE
SRAITRS
PoRevid A’,:,

%

DN

WX T ol WA,
Sotelatoseledeteloels:
Soteteletetetetetetote’s

2
T 3%
To%
S
55

P

&
v
XA,
ete%

e
%
b%e%

IR
CRKLERRLEL
0,’,%0‘0
¥ Sa
5

KL
X
XN

o

(OSEREN
5%

o
Botaselek

e

QR
2

OIS
BB
SGRIEIILRS
QOSIIRRERILRS
.0. XK A XA

<>
5
6%
S
QS
55

%
%
<

¢
3
5

o2
< XSG IERK

%%
XXX
X RAKARRAARAARKA AR




0%0%%%%
(0000 %6%%
L0888
KRS
(0090 %%%
RS
XHXRKS
(000 %6%%
KL
XHXRRS
[0 0%%%
KL
DSOS
Rz
X

= I

o%0"s

T

alh
(00 = 4 o
SPES
RS

9%
AR
al
5055

S

0‘:.00
S
258

¢
%
0%
203838
o2
'

)¢
&
&5
X
X
25
Pl
X
X
5

.:
s
5
%5
%

X
%
XX KKK LXK X
SRR
e otedets

OO
SRS
SRRBRELKS

dotodetetetel

ZRRLRIES:

%

¢

X

R

< K

BN
LR

S
0’1:
o

X
g

=1
ot

&
&

U
P Sma 0

0
Dodos wie%s

XX %%
SHE)

SSetodete
Noas%s
RREIRLS
RRERE

KRS

(Total for Question 21 is 4 marks)

%%
SR

a0 0 000

XKL KLKL

Q%
ORI,

R RRIIRIK
XX
CORRSIIRKESS

¢
%9t
Q555
Boe s
OSSIRRERK

:’:‘.
X A
K
B
S

%
%

%
X
%%
o

Turn over for Question 22

%%

090%%6%%
KL,

<
%
&
<
%
%
0%

<
K

12036
ORISR
Pl tetoetetelototeles

R R 0D 0 O OO .
Turn over »
P 6 6 3 01 A 0 2 5 2 8 urnove



SR
BoSeSeseteses

I Soadetele!

(RKLRKL,

X KIRIH IR IKIRKIR IR ICHKIR IR IR IR HK R AR AKX AKX A KA IR A KK
X X GRS GERIERGER ISR IR LGSR RL SSRGS 196%%
S A S S e PSS
CORLAEL LRI ¥ NSEELES
Ixxpw
IXRRLLRKLLK

>
N

DNG

e
VYA
TR WR

%
&&%&&wu”&;’q@&%@%ﬁgﬁée

KK ICRIKLILICAKIRK IR A IR A KKK HK X IKAK HXHK IR IR ISR XK KX HHK IR AKX HHRHK KK AHK IR KKK
0000000000 %0 0090 %0

el te Nt tetnets

KON

oo el e tetoteletels A o
BYe %4
JOIN
BLS QL
DO et e e et a e el a e e etatatelazatezatetetoione:
HERIRRLERHILKIRIERHILKHIIKLZRHLLRIKK,

X IR IR IR IR AHKXRK KA IR H XK R KR I IKRICHK I KRR ICRKIKAHK R I A XXX AKX IR A X
0900090209006 0 9 0 0 00 0 90 % 0500000002000 0 000 0909 00900 %%
AR BRI B TG B R S5 5s

%%

%% 19e%%
190%% X SRR KR IIEKKY
S R

Q
s

o
SRR
SRR
LRERKKS

\ SRS
§RRELLRRLGRLEK
OO N o stasetetesesosetess

<
58
PO
3

22 The diagram shows a sector OBC of a circle with centre O and radius (6 + x)cm.

Diagram NOT

Al

accurately drawn
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A is the point on OB and D is the point on OC such that O4 = OD = 6cm

50°

Angle BOC

Given that

le OAD
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2 x the peri

the perimeter of sector OBC

find the value of x.
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