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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to nterms, S = 2 [2a + (n - 1)d]

The quadratic equation

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

—b £ \b* - 4dac

2a

X =

Area of trapezium = %(a + b)h

< . q

Trigonometry

In any triangle ABC

Sine Rule 9 _ b ¢

sind sinB sinC

Cosine Rule a?=b?+ c? - 2bccos A

i 1 .
Area of triangle = Eab sinC

1
Volume of cone = 3 7rh

Curved surface area of cone = 77/

JA

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = zr?h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %nﬁ

Surface area of sphere = 472
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Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 (a) Write 57 x 57 as a single power of 5

2 oA
5

: 5

(b) Write 800 as a product of its prime factors.
Show your working clearly.

800

/' \

2 400

/ oo
/ N ©
2 /\

2
SRS
KX
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Do%s! % ! 1
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The table gives information about the amount of money, in £, that Fiona spent in a
grocery store each week during 2019

Amount spent (£x) Frequency
0<x< 20 5
20 <x < 40 11
40 <x< 60 8
60 <x < 80 19
80 < x < 100 9

Work out an estimate for the total amount of money that Fiona spent in the grocery store
during 2019

Total estimabion * S Midpoint x frequency for ail dasses

Total = (loxs5)+(30x1) +(50x8) +(F0x14) +(q0 x9) ©

11

50+ 330 + 400 + 1330 + 810 (1

= 2970 )

(Total for Question 2 is 3 marks)
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3 Three tins, A, B and C, each contain buttons.

Tin A contains X buttons.
Tin B contains 4 times the number of buttons that tin A contains.
Tin C contains 7 fewer buttons than tin A.

The total number of buttons in the three tins is 137

Work out the number of buttons in tin C.
N :=x

8= kx (Y

¢ %t

Total = A+B+C

xhx (=) =133 (1)

- 6x = \31 ¢+ 13

G - Iy

b

MY =gy

¢ O

C:a4-F

=\t @ (Total for Question 3 is 4 marks)
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4 The diagram shows a rectangle and a diagonal of the rectangle.

8.5cm

Diagram NOT
accurately drawn

5.6cm

Work out the length of the diagonal of the rectangle.
Give your answer correct to 1 decimal place.

Usm9 P&*hagorqslthepm .

d:ag onal

”n

||03-61 @
0.2 ®

i

(Total for Question 4 is 3 marks)

5 A plane takes 3 hours 36 minutes to fly from the Cayman Islands to New York.
The plane flies a distance of 2470 km.

Work out the average speed of the plane in km/h. speed - distance

Give your answer correct to the nearest whole number. +Hme,
I hour

36 minutes x = 0.6 hour *60
6o minutes ® S
hour  winutes

2410 M g 160
3.6 h

sPeed :

- 686 km/h (i)

(Total for Question 5 is 3 marks)
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6 Use ruler and compasses only to construct the perpendicular bisector of the line AB.
You must show all your construction lines.

(Total for Question 6 is 2 marks)
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7 Solve the simultaneous equations

|
(e}

3x + 5y =
X — by

-11
Show clear algebraic working.

substitute @) o @ -

-32

16 -54) - t5g

i

42 -36y - 5y = - 33

-y

-50y = -33-42
~50y = -5 ©

Yy = ¥ g
-50 (D

x: 6-505)
3
:-05 O

xnN = 6—59 —-@

__@ 3

Y S

(Total for Question 7 is 3 marks)

8 Hamish buys a new car for $20000
The car depreciates in value by 19% each year.

Work out the value of the car at the end of 3 years.
Give your answer to the nearest $.

Vatue of the car each year = 100 4, - 197,

Vajug of the car at the 20000 x (%E
end of year 3

= 10 GaqG}

* 81°) (from the yatue o Hh

. stark of each goar)

3
)6

(Total for Question 8 is 3 marks)
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9 The diagram shows a box in the shape of a cuboid.

Diagram NOT
accurately drawn

Xxcm
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The box is put on a table.
S The face of the box in contact with the table has length 1.2 metres and width x metres.

SO The force exerted by the box on the table is 27 newtons.
S The pressure on the table due to the box is 30 newtons/m?

S35 force
S8 pressure =
585 arca

SR Work out the value of x.

Aveq of the bgse of *he box -

1
R L2 m

13 N

LI E X
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10 The table shows information about the surface area of each of the world’s oceans.

Surface area in
Ocean .
square kilometres
Pacific 1.56 x 108
Indian 6.86 x 107
Southern 2.03 x 107
Arctic 1.41 x 107
Atlantic 1.06 x 108

(a) Work out the difference, in square kilometres, between the surface area of the
Atlantic Ocean and the surface area of the Indian Ocean.
Give your answer in standard form.

% T
AHanhce - 1106 xt0 = 10-b MOG)

\ndian 6.86x10°

¥
|D.6 xtg} - 6.86 xt0

= (1p-6- 6.86) xio

:'.
B 31"‘}1'0?@ ........................ DR

The surface area of the Pacific Ocean is k times the surface area of the Arctic Ocean.

(b) Work out the value of k.
Give your answer correct to the nearest whole number.

Pacific - 1.56 xng =156 xlo'

heehic ¢ H4ixio’

Padﬁo =k x Archic

k : Pache 156 xlo'
Arch o |~'t|)t.l()}

= O

... square kilometres

(2)

(Total for Question 10 is 3 marks)
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11 (a) Write down the integer values of x that satisfy the inequality -2 < x <4

% X
o
SO S
SPT
o
i

g::.’::gzg The region R, shown shaded in the diagram, is bounded by three straight lines.

SRR

SRR A .
.;.:.::; y Diagram NOT
SR =x—3

S8 N y accurately drawn
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(b) Write down the three inequalities that define the region R.
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12 The diagram shows two congruent isosceles triangles
polygons, X and Y.

Polygon X

and parts of two congruent regular

Diagram NOT
accurately drawn

E

Polygon Y

The two regular polygons each have n sides.

Work out the value of n.

180 - 66¢°_ 66"

ug" @

Gngle ABC

it

Half of angle ABC : exterior angle of  polygon X ond ¥

o ® _9y°

- X 48 Y

360
Exterior ﬂng\e of 90‘990“ No. of sides

. 360

ay -

4 n

n = 360. @

24°

N0,

(Total for Question 12 is 3 marks)
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The diagram shows a prism ABCDEFGH in which ABCD is a trapezium with BC parallel
to AD and CDEF is a rectangle.

BC =7cm AD =12cm DE =10cm

The height of trapezium ABCD is hcm
The volume of the prism is 608 cm?®

hcm

Work out the value of h.

Volume

|
- X

h

Diagram NOT
accurately drawn

A 12¢cm D

Volume = ored of frapei u X width

= ?%_J< ( 8(,{1\[)) xh x PE

(#+12)) xh xlo = 60§ @

= 608
: 608
a5

NANO

(Total for Question 13 is 3 marks)
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14 Max kept a record of the marks he scored in each of the 11 spelling tests he took one term.

Here are his marks.

18 5 7 12 11 18 15 16 17 13 14

Find the interquartile range of the marks.

ﬂ{range, the Swres in Order .

Lower gquarhle ‘ uppes duarkile ‘
s, (0,02, 3,090 ,06,09,8,18 O
R AN R

Guy median 63

Q2 - Q

-0 ()
¢ ©

Integuactje ra nge

re

"

(Total for Question 14 is 3 marks)
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15 (a) Complete the table of values for y = x* — g -3

X -3 -2 -1 0 1 2 3

(020! -o-a¥%S
KK

[959:9:9:9

e

5
oS ok

%
o
S
B 2
Joteritetets
pRogermatet

(2)
(b) On the grid, draw the graph of y = x* — g —3 for values of x from -3 to 3

L

=X
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N\

S0t A9
< 1
b2 9% \ -
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(Total for Question 15 is 4 marks)
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16 Cody has two bags of counters, bag A and bag B.

Each of the counters has either an odd number or an even number written on it.

There are 12 counters in bag B and 7 of these counters have an odd number written on them.
Cody is going to take at random a counter from bag A and a counter from bag B.

(@) Complete the probability tree diagram.

Bag A
Odd number
Odd
number
Even number
Odd number
Even
number

Even number

There are 10 counters in bag A and 7 of these counters have an odd number written on them.

16
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(b) Calculate the probability that the total of the numbers on the two counters will be an
odd number.

To got o 4otal of odd Mumbars
® odd veven

@wm*ﬂdd
Total + =+ o O

& 3
lox'—_a‘t@ s 5S¢

@ i’-&i = i ‘ao ¢
07 o ==

Harriet also has a bag of counters.
Each of her counters also has either an odd number or an even number written on it.

Harriet is going to take at random a counter from her bag of counters.
The probability that the number on each of Cody’s two counters and the number on

Harriet’s counter will all be even is %

(c) Find the least number of counters that Harriet has in her bag.
Show your working clearly.

L Harid’s even Guoter = E
L Hari US odd Counter = D

1 5 € 3
L2 x 2 g — = (
Plaoen) = {50 gg " O

E 0-03

 —

Etp 0126

£ 0-2y (1)

E+D
E = 0-24E10-24D

0-FE = 0-2yp
6 A

E:2Dp

2 Least numbes of Gunter 1s 6 +19 = 25 () 3)
(Total for Question 16 is 8 marks)

¢ E and 19O
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17 Some students in a school were asked the following question.
“Do you have a dog (D), a cat (C) or a rabbit (R)?”
Of these students

28 have a dog
18 have a cat
20 have a rabbit
8 have both a cat and a rabbit
9 have both a dog and a rabbit
x have both a dog and a cat
6 have a dog, a cat and a rabbit
5 have not got a dog or a cat or a rabbit

(a) Using this information, complete the Venn diagram to show the number of students in

each appropriate subset.
Give the numbers in terms of x where necessary.

&

Given that a total of 50 students answered the question,

(b) work out the value of x.

(15-2)+(x-e)+ (16-2)+3+G49+2+5 . 50 O
GO -Xx =50
60 -S5O

lO@

\i

%

\d

©)

18

p 5 9 8 1 7 A 01 8 2 8

i

pasistaty

Bote—20%s
< W ,-0.

<
AT

Ry X5
0
Ronees
SRR
SR

<>
‘?
2K
QUL

o
N
2

b0s%s
%
<%

Jotetetototek
s
besssetetetels
oS aetesess

{x

S5
<35

XA

<

2R

<
000000000000000000000’0,:4’ sto%0%e%?
¥
%

SRR LRI

KK AGIR KRR KRR AR

<

RIS

S0l

K5

R R LRI ARLLRRRIAS

O
355
o

¢
"%
i 100
0290

ORGERKK?
OSSN
&% 8 & Y4
KNI
N
CRRKIHRLILRS

<
XA

o
QR

5%
o2

XX
oq%g
o
% &
%%
SR

SK LK
SEZS
S

0
G
S
o% Yo%
RIS

<
KRR KKK

6% %0 %%
<

25
deSetetetotetotetetet
RS

S
LKL

QXKLL
RERRS

XQREAAEAAR

6
X
S0

K
SRR

<
555
<5
3
258
X

<
X
6%
<
<
XA



09205
93

)

R
S
PO

<

S

3K
ALY
CEHRRK

4$
)
o

3
0%
X

R ARRHIRIHRRRIR

S
KRS

L9020 00 020 0 0020 0 0920 0 0020
]
XX K AKX IR X AKX XA

R RRRRRLIRRLLLRLLRR
QSRR

XXX
s
255

5

3:
z:
<

RS
SRR
IR
A
R
okl
posen o)
Botod~ %%
LXK
SRS
o

QL

(e 290
oSGt 2008
SRS
P

QGRS

RIS,
%
9,

£
UTEIN
XL

"0
$%6%%
%%&

060
N
LS
OTXA
JEN
o

S
e’
N
LAY
L

Q&
203
)
X

ICA
S0 0599
S

{

9,
Q’

0
RTINS s 1§
s

KK

ORISR
IR IRLIES,
LRAIELRIELRSE
SIS

<
555
<5
3
258
X

<
<
XA

GRS
KURRKEIRKLLRE
XA

RS

<
%
RERRS

X
6%

PhysicsAndMathsTutor.com

( tc R
A" oot D
(c) Find n(C'nD")
4+5 =y ®
%
(1)
(Total for Question 17 is 6 marks)
18
A
Diagram NOT
accurately drawn
9cm
C g8cm p
D
6cm
B
APB and CPD are chords of a circle.
AP =9cm PB =6cm CP =8cm
Calculate the length of PD.
AP x P& = CP 2 PD
4«6 = 8xP0QD
Pp - 4x6
'3
S N0
6.15
....................................................... cm
(Total for Question 18 is 2 marks)
J
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19 (a) Solve 4 _53X - 3X2_ S _ 3

Show clear algebraic working.

2 (4-2x) - s(3¢-5) = -3 O

q -gx -5 +25 '-‘300
33 - a1x = 30

20% - €3
x =63
21\

3 (@)

(b) Solve the inequality 5y? - 17y < 40

5'91~\?9 -40 &0
(§g+8)(9-5)$0®

y--2 o y=5 Q)
S

“8 ¢ ye¢s
=< Y 0)

nlee

777V

.

(Total for Question 19 is 6 marks)
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20 The diagram shows two similar vases, A and B.

9cm

A

13cm

The height of vase A is 9cm and the height of vase B is 13cm.

Given that

Diagram NOT
accurately drawn

surface area of vase A + surface area of vase B = 1800 cm?

calculate the surface area of vase A.

Comparing Scale factor of A and B

Hdg\«\t‘

frea

1500

- 1800 (1)

At B -
164

o —

3\

AT

0
25 A

131

- 1800

A- %32 @)

(Total for Question 20 is 4 marks)
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10X? +23x + 12
4x* -9

21 (a) Simplify fully

Fad-on's'mg numerator *
oK +23% +11 = (srt4)(2%43) @

Fadoriging dendmingfor
4x -9 = (2x*3)(.1"'3)@

0% + 2324 1L R (Ex‘rlr)(yﬁ/)/

‘—-____-_—.—A—_--".

qx’l,_q ) M(l'x"s)

sty

= T -
|

ax-3

D2y 5 93+ g 3)
4n

(b) Find an expression for n in terms of y.
Show clear algebraic working and simplify your expression.

859 1(23)55
4" - (1)

) 11'\

0

Begor—slete

29 3y +2
ootz

2 x ) > %
3

S

X
0.1 % "PQ

%%

e

G
v.’.v
<355

s
IR

ay+3yt2 159 - 2h ®

29 t3y 2 = 15¢-2n neSy-

Gy +2 = )5y-2,© (4) 5K

QKL

- 15y -5y -2 (Total for Question 21 is 7 marks) S

X
%
QHRHRH IR

RERRS

K
a5
N
i
s
<
5
«:
o0
SR
LI
oot
25
09

e
RERRS

K

R
5K
SR

22

P 5 9 8 1 7 A 0 2 2 2 8



PhysicsAndMathsTutor.com PMT

( )

22 The first term of an arithmetic series S is —6

=N -1
The sum of the first 30 terms of S is 2865 Sn = 2 [2‘“ (o )d

Find the 9th term of S. Ta - a #(n-1)d
a--6

. 30 . 30-1)d
o 25 25 200 00

2865 - 15 (-12+24d)
141 = =12 +24d

29d-= 203
d: ¥+ ©

Tq: -6+(q9-1)13
. -6+8@3) (O

-6t 56

:'50®

(Total for Question 22 is 4 marks)
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23 Express 7 —12x —2x? in the form a + b(x + ¢)> where a, b and c are integers.
2
“Adx - X 3
2
ks
- X466 -
2( ) ©

0%~ 0! . ]

0% e 900 _ 3 - -

SARES 2 ( LR 1 2 (I)
92
B2t
SRS
B
SRS 2
.0.:'@‘:

Iaed

o -2 (Z-I'B) -

L
S

IR IRIEIIEI
ORI,

Sosees
2%
2%
0%
%%
%

25
bl

2
~2(x43) + 25

1
2 25 -2(%t3)  yhery a 2
b -2 25-2(x43)

1]
r~
T

e
%ot

X %

&

&L
SR,
SBRS
.00 <
&

SR

0%
P
%
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KK

s
(2l
IN)
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(Total for Question 23 is 3 marks)
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24 L, and L, are two straight lines.
The origin of the coordinate axes is O.

L, has equation 5x + 10y = 8
L, is perpendicular to L, and passes through the point with coordinates (8, 6)

L, crosses the x-axis at the point A.
L, intersects the straight line with equation x = -3 at the point B.

Find the area of triangle AOB.
Show your working clearly.

Equation of L : 5% +10y = 8

In 1rms of y-mr+C

Y

Gradient of L : -

Gradient of L2 -

Equation of Lo : ¢ :=2(3)+C

c-_~\O

ax,«lo@

e
<
13

When Lo GoSses point A .

y=0 - 0 = 2% —lo
x5 @)

5 La uosses pond A oF (gjo)

When Ly infersects at pont & -
2(-3)-1lo
...lé

x=-3 1y
Y
52 L2 indersects at 6’31'“)

Wl

(Total for Question 24 is 5 marks)
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25 N is a multiple of 5
A=N+1
B=N-1
Prove, using algebra, that A2 — B? is always a multiple of 20
A%, (N+1)(NH)
cnrang @
B (N-1)(N-Y)
SN 2N
A (nran+) - ( NN L)
RN TEELEAR
L LtN (D
since, N 18 @ mu i ple of 9’
N 15 a mikhple of 20 . 0
. Al—ﬁal is alWays Q mulhple 0fF W -
(Total for Question 25 is 3 marks)
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26 The diagram shows trapezium OACB.

A

> Diagram NOT
accurately drawn

3a

@)

— — e
OA =3a OB =6b AC =4b
N is the point on OC such that ANB is a straight line.

%
Find ON as a simplified expression in terms of a and b.

e |

o 5

_.a
0c

(F=)

S

"

a

» o x (3a+bb) -

—
0

H? AO + 0B
4

-39 +6b

he -
@ >

AN - 9(;3)

(K~ >
s o

3q 1

=

_)
x (0c)
x (3a +4b) ® : y(-20¢cb)
- )
OA Y AN
- 30 + y(-3a+6p)

39 +y(-3a+6b)

®

on - 0.6 (36 %4b)

- 184t 2y4b )

= 3-3y
|-y

hx = by

4 Ci-y) =6y

-4y = 6Y
B =10y

Y

K}

=04 X:=0.¢ © (Total for Question 26 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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