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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = g [2a + (n— 1)d]

Area of trapezium = %(a + b)h

The quadratic equation l—>
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
L —b £ \b* - dac
o — >
Trigonometry In any triangle ABC
< Sine Rule —%— = 2 __ ¢
sind sinB sinC
b a Cosine Rule @’ =b*+ ¢? — 2bccos A
Area of triangle = lab sin C
y - B 2

1
Volume of cone = 5 rh

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 = %nﬁ

Surface area of sphere = 47°

N
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Answer all TWENTY questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The table shows information about the weights, in kg, of 40 parcels.

o Frequency

Weight of parcel (pkg) | Frequency |[MTP ()| v ¢
0<p<l 19 0.5 | Q.5
1 <p<2 12 \.S \R®
2<p<3 5 a5 |as
3<p<4 2 3.5 %
4<p<s 2 n.s 9

(a) Write down the modal class.

(b) Work out an estimate for the mean weight of the parcels.
A5 4 ] + \Q.5+% +
40

AN =

Wean

= \.%

..................... -k

(Total for Question 1 is 5 marks)

3
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2 There are some people in a cinema.

§0f the people in the cinema are children.
For the children in the cinema,

number of girls: number of boys =2:7
There are 170 girls in the cinema.

Work out the number of adults in the cinema.
3 irls : bo ys
2 . 73
‘0 : 7

No. o0 \oo%S: RALS - ‘ 595 \:oas ‘
2

’Vo*«& Nuw be" Qt&ﬁ\&\’% = \% > 5\5 :.I 265 I

\Q'\ ‘HA-Q S‘Oxog. WO ey oQ PecP\e s .

>
ng:?‘\%

k- ‘ze%-g = \235 |

Number of adults = \QAS-365

=.-

(Total for Question 2 is 5 marks)
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

3 (a) Simplify y°xy°

(b) Simplify (2m?)*

3
(c) Solve 5(x+3)=3x-4
Show clear algebraic working.

Sx+15 =z dK-06
S5x-3% = -\B-4
AX = - \\

p S\

2

(d) (i) Factorise = x?+ 2x — 24

(i) Hence, solve x?+2x-24=0

(x+6)(x-4)=0

X4+6:=0
X -6 | == a

AR 0 D T O Turn over
P 5 4 6 9 4 A 0 5 2 4

-4 =9 X==-cort=4H

(Total for Question 3 is 9 marks)
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4 Here is a Venn diagram.

(a) Write down the numbers that are in the set

(i) A

V2,3, 4,6 ,\2

(i) BUC

\ ‘%‘5‘1 ....... .\0' \\

. I ‘ L AT

Brian writes down the statement 4 N C = QO

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

____________________ Jes,vessno&mmov\q\eme. xS
.............................. VoXxween N X< .

One of the numbers in the Venn diagram is picked at random.

(c) Find the probability that this number is in set C’

\0

‘D. .......................... 6 .........

(Total for Question 4 is 5 marks)
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5 (a) Write 8 x 10* as an ordinary number.

KR0000

(b) Work out (3.5 x 10°%) + (7 x 10%)
Give your answer in standard form.

5 -
=) W\ _ 0.5%X W 3
AX\O®

-4
. 5xl0

(Total for Question 5 is 3 marks)
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3.5cm

M, N and P are points on a circle, centre O.
MON is a diameter of the circle.

MP=35cm
PN=9.7cm

Angle MPN = 90°

Work out the circumference of the circle.
Give your answer correct to 3 significant figures.

MN2= 3.‘524 ‘\."—\2

MN = {3.‘514‘\-12
MN = \Q. 3\ ----

radius (r) = .-!z-_- MN = ..;'.?.. x 10.3l... = 5.05-.

C:- 2T1r
C= axTx5.15---
C:|32.4cm |

Diagram NOT
accurately drawn

(Total for Question 6 is 4 marks)
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THIS AREA

7 Chao bought a boat for HK$160 000
The value of the boat depreciates by 4% each year.

(a) Work out the value of the boat at the end of 3 years.
Give your answer correct to the nearest HKS$.

N

Y
value of the @y = P (\—\_66\

160Q00% ( \ -

[\u\55R |

Jalina gets a salary increase of 5%
Her salary after the increase is HK$252 000

(b) Work out Jalina’s salary before the increase.

s

N
w)

\&k\ 553, 36

ks A\ DR |

oY\ 'mo& . 1 nCYeoSe : New
\QQ . = - \0S

? * ?

e
L ] -

ovQind L‘oeco\g waerense ) -

252000°K \00 - 240 000
\Q5

25 2000

uxs] 240 000]

(Total for Question 7 is 6 marks)
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8 A=3"x5xT7
B=2’x3x7*

(a) (1) Find the Highest Common Factor (HCF) of 4 and B.

3
22X or 1029

(11) Find the Lowest Common Multiple (LCM) of 4 and B.

2 =
xRS oy 2333320

3 s L
L RDRSENA.
A=3"x5x7
B=2’x3x7*
C=2Px51x7"
Given that

the HCF of Band Cis 22 x 7
the LCM of 4 and Cis 2% x 33 x 52 x 7?

(b) find the value of p, the value of ¢ and the value of .

(Total for Question 8 is 4 marks)
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

9 The diagram shows a right-angled triangle.

Diagram NOT
72°
accurately drawn

12.8cm

Five of these triangles are put together to make a shape.

(PIRS

Calculate the perimeter of the shape. 110
Give your answer correct to 3 significant figures. x

Diagram NOT
accurately drawn

TQ“ X2 =

)
X = _\‘2% o : L.\b cw (3';'?')
Ton12

\2 R
Y

Ve 2R 3 n6cm(3sP)
swn32°

Perime-‘-er = QSx 12.%) +(B5xA.D )

P = \0.Saowm
W ewm (38.6)

o
SN F2A=

P 5 4 6 9 4 A 01 1 2 4

° \2AX \Q2.}QAwn.

(Total for Question 9 is 5 marks)
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10 The cumulative frequency graph shows information about the length, in minutes, of each

of 80 films.

y

80

70

60

50

Cumulative
frequency

40

30

20

10

8

(a) Use the

N | ow e oneos o osononosonoson e ones on s es oo e an an on o o

—_

0 90 100 \92.5 110 0 130 140
Length (minutes) 23

graph to find an estimate for the interquartile range.

UWQR = 123

LR = Q15
TOR - 123 -\02.5 = 20.5

12

..... 1205 | e
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

Clare says,
“More than 35% of these films are over 120 minutes long.”

(b) Is Clare correct?
Give a reason for your answer.

(Evom-ue 9raPh)

- 55
No , %Q x\QOO = 3\.25% . 0%e

___________________________________________________________ B0 ovey \XD www.

(Total for Question 10 is 5 marks)

13
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11 (a) Expand and simplify (2x — 1)(x + 3)§x -5)

(2X-1)(x’- ST *+32x -15)
S

= (2x - -!-.é xi- 2"'-/-'\.5)

2X - bR _20F X 4+ 2x xS

2% :_ 5%~ AV \D

(b) Solve 3x?+6x—-5=0
Show your working clearly.
Give your solutions correct to 3 significant figures.

2x?’vox-5 =0
a=3 , b=b", C=-5
< = —bﬁJb‘_uqc
QA
pC\ =6 2 Con(H-%)
QL3
v= -6xufs

© I Q. an-’lo\l-abﬂ
X =033 or £ -2.638

(Total for Question 11 is 6 marks)

14
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

12 The diagram shows two straight lines drawn on a grid.

104

(a) Write down the solution of the simultaneous equations

3y=2x+6
4x +3y =24

(b) Show, by shading on the grid, the region defined by all five of the inequalities
x>0 y=0 xty=>4 3y<2x+6 4x +3y <24

Label the region R.

C.\edp Q“& —Po'\\A' (%QY A’N\&QS) N
“he \'QS\ cm“ ’R“ '\-‘r w\\ So.!:is‘}a -\Q\z Q‘Ne.
'\t\QQ‘\ko&:\xi eS.

(Total for Question 12 is 4 marks)

15
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13

L Diagram NOT
accurately drawn

© T

L, M and N are points on a circle, centre O.
OMT is the tangent to the circle at M.

(a) (1) Find the size of angle NOM.

(i1) Give a reason for your answer.

______ Ceu:('raﬂa. le,r.s-l-w'cemscvbeel
............. a.J _opp o.se~l-o.samearc

(b) (1) Find the size of angle NMQ.

©
F
(i) Give a reason for your anSwer.

ﬂn leat ta J ..................... is equad 4o inscribed
aun.J e —s oW ,_zk.h_o..\fe. ,,,,, Seﬁm%-\--\-\\eorem

(Total for Question 13 is 4 marks)

16

P 5 4 6 9 4 A0 1 6 2 4

vauy SIHL NI LM LONOd V3dY SIHL NI ILIM 1ON Od

YIAY SIHLNEILIIM TON.OQ



DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

14 The function f is such that

£(r) = 3x -5
(a) Find f(-7)
3(-})-5 -26
o n
(b) Express the inverse function ! in the form f'(x) = ...
3xX-5
( e“- 9 s 4x = 3 9 -

Weplace X with 3 2Yy - 4x+5

Make Y su bjec-l-

The function g is such that

gx)=+19 —x

(c) Find fg(3)

3(5):4’9-3‘-‘- &
p(4)= 2(u)-5 :3_
G4 4 ?3(

(d) Which values of x cannot be included in any domain of g?

,r;‘\ -X wust be "Post)f'-w..
X Can' + be Jl'ewl'ev +Hon 19.

(Total for Question

P 5 4 6 9 4 A 01 7 2 4

.............  >I19

14 is 7 marks)

17
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20\
15 (a) Simplify fully (256x ]

1
9x2 —25 6x+10

(b) Express

(3x-5)(3x+5)%2 2 (3x+'5) (3x-5)

2 DR-5

as a single fraction.in its'simplest form.

" 2(31-5)(31+5) 2(3%-5)(3x4%)

2-(3x-5)

"

I-3X
2(3K-5) (3x+5)

(Total for Question 15 is 5 marks)

2(3x-5)(3x+5)
) 2- 35
i 2 (3x-3)(3r+5)
3- 23X
N 2(3x-5)3%+5)
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DONOT WRITEIN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THISAREA

16 A frustum is made by removing a small cone from a large cone.
The cones are mathematically similar.

A )
AN Diagram NOT
/ ! 5 '3 \\ accurately drawn
// ' \\ — . y
R

WP A

\\L" Frustum
2\‘ WS N - \okae Cone Noluwe.

Nq -, Swa\\ we N\Uwme .

The large cone has base radius »cm and height 4 cm.

Given that

N v VS €& volume of frustum _ 98
volume of large cone 125
\‘ -

find an expression, in terms of /4, for the height of the frustum. h
S
Ny =Ng i A% W
Ny \25 -
e
W

W

at .2
- 5

\

W

o
n|o

N ~nLaR

e = =h
Ne _A% =

\ 5
7 N - \25 hﬁ%\\'& g—‘&&\um:
Ng -\ AN 2% h-?’-h :—Qlﬂ

........... 5 . €M

(Total for Question 16 is 4 marks)

19



17 The diagram shows parallelogram ABCD.

VA

0 >

Diagram NOT
accurately drawn

() () =(H-()

The point B has coordinates (5, 8)

(a) Work out the coordinates of the point C. C - (‘?\ < L 3 )
\ \
>

\\b() “k)
%(\L) °~°=(“)

C =

L\
\2

k.a)-l\--h) e-A= (19) A3 \2,

The point £ has coordinates (63, 211)

(b) Use a vector method to prove that ABE is a stralght line.

ke - (3) AE - £
;E-:E-B ‘\E (.‘1\\§

— AE -
]E :(ii ) _ (Z) ‘%*g‘} 2\Q
BE - ( 203 e We 3

“BE s(l%tg‘for\()‘ueg%(;n 17

20

P 5 4 6 9 4 A0 2 0 2 4
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is 5 marks)
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DO NOT WRITE IN THIS AREA

18

=V

N/ O

(_25 _1)

The diagram shows the curve with equation y = f(x)
The coordinates of the minimum point of the curve are (-2, —1)

(a) Write down the coordinates of the minimum point of the curve with equation

(@) y="1fx-35)

1
(i) y =5 ()

@2
The graph of y = asin(x — b)° + ¢ for 90 < x < 450is drawn on the grid below.
VA
3
/ N\
2

1
T\
"4 N
\ ¢
) / 90 18 | 270 60 | /| 450
L/ / N /

&
| |

(Total for Question 18 is 5 marks)

J
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19 Jack plays a game with two fair spinners, A and B.

Spinner A can land on the number 2 or 3 or 5 or 7
Spinner B can land on the number 2 or 3 or 4 or 5 or 6

Jack spins both spinners.
He wins the game if one spinner lands on an odd number and the other spinner lands on

an even number.

Jack plays the game twice.
Work out the probability that Jack wins the game both times.

UYWAY ‘sh’%m\)

‘;L()E{*?;D\*(%x%))

2
= (—2%'4‘;—0)

(Y
N 20

\ 2\

100
\2\
LQ0
(Total for Question 19 is 4 marks)
22
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DONOTWRITEINTHIS'AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THIS AREA

20 ABC is an isosceles triangle such that
AB=AC

A has coo'rdinates ({1, 37). _ n (4’3_.1)

B and C lie on the line with equation 3y = 2x + 12

Find an equation of the line of symmetry of triangle ABC.
Give your answer in the form px + gy = » where p, g and r are integers.
Show clear algebraic working.

we need ‘}ocje'l'éq-OpAM : Z

=Y. 2x+12 (3D

B M <
Y- -'?-I-E-q'

-3
Mg © _}—% AM J-‘BCHMAN Y

ewmﬂuon oc AN

g:-__ mIX+C 13:-3[*’%5

- -3
_Q—I.*C ax &+ 2N = R6

3‘:‘ < "'—-3— (L\) 4+ C \k\,
C = q.; Q‘W"“&“’“ of \ine o\

S:SVMMQ\- \3
3 '—%—ﬁ-\- 3 X2

13x+23 -6

(Total for Question 20 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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