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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S, = % [2a + (n— 1)d]

Area of trapezium = %(a + b)h

The quadratic equation k———p|
A
The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by: h
o —b +~b* - dac [v
& =
2a b
Trigonometry In any triangle ABC
t Sine Rule — = ,b = ‘c
sind sinB sinC
b a Cosine Rule a?=b*+ ¢* —2bccos A
1
Area of triangle = —absinC
A - B 2

1
Volume of cone = % arth

Curved surface area of cone = nr/

A

Volume of prism
= area of cross section x length

cross
section

length

Volume of cylinder = nr*h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %nﬂ

Surface area of sphere = 4772
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DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA.

i

1
i

W R
000 = XS X2

Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Write 600 as a product of powers of its prime factors.
‘ Show your working clearly.

AN WMy
o

E»«g, Ahmed Sherif %

(Total for Question 1 is 3 marks)

8
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2 Show that 23i % 1l =22
i 7 8 7

_ (Total for Question 2 is3 marks) |

3 The bearing of Paris from London is 149°

Work out the bearing of London from Paris.

Lonm ~
s A?ah’s

e S P = T 50 S e S TR

.................... 229

R (Tbtal for Question 3 is 2 marks)
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. 4 &= {letters of the alphabet} Ehg ’ A\l mEd SLULY| F %,
§ B = {b: ra a) Za i) l} ‘
I={irtelan,d e Y,

(a) List the members of the set

(i) BuI

DONOTWRITEINTHISAREA .

(i) BNI'

K={k,e,n,y, a}

Cody writes down the statement B N K = &
Cody’s statement is wrong.

(b) Explain why.

DO NOT WRITE IN THIS AREA

oo .. (Total for Question 4 is 3 marks)

‘DO NOT WRITE IN THIS AREA
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\ Bo Jﬂﬂ Diagram NOT

V4. = PYE . B accurately drawn |

= 6%° 1

4 /B C\ D

F /Z/ i
J.

YIYVY SIHL NI 3LRIM LON OQ

H

£y Ahmed shurif
ABCD and FGHI are parallel straight lines.
EBGJ and ECH are straight lines. )ﬂ :
i
BE=CE ’
Angle BEC = 44°

Work out the size of angle JGH.
Give a reason for each stage of your working,

\X
Mole (EBc) =Andle (ECB) = ;‘f“ = 63"

') SCosedes Hviange ™
| Arole (EBC) = Ardle (EGHY — 6X° |
: CDYYé&Pordig Arales™ g

Al (JOH) —{Bo-63 —N2°
I shyought cagle ™

Y3V SiH1 Ni 31IHM LON 0C

©YIMY SIHL NI 3LM ION OG-
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% ‘ 6 Mariana sells bags of bird

DO NOT WRITE IN THIS AREA

- DO.NOT WRITE INTHIS AREA

DO NOT WRITE IN THIS AREA

food.

The bags that Mariana sold last week each contained 12kg of seeds.

The bags that she is going to sell next week will each contain a mixture of nuts and seeds

where for each bag

weight of nuts : weight of seeds = 4:5

The total weight of the nuts and the seeds in each bag will be 19.35kg

The weight of seeds in each bag that Mariana sells next week will be less than the weight

of seeds in each bag that Mariana sold last week.

Work out this decrease as a percentage of the weight of seeds in each bag that Mariana

sold last week.

Give your answer correct to one decimal place.

Nuls & Seeds & Tofad

At wek
T

Poesdy 1 LS

G Rl R
19.35

Yo inClose —

0035 _\ods Ky

( 19 ‘0 15

yA
19 sk

&3 Ah“’@d 5LmliF
X

=\o¢1%gg£@’

........ 10"’/ %

(Total for Question 6 is 4 marks)

I|IIl|II| 0 ||||I IIIII IIIII llﬂll A

7

Turn over P

s



7 Here is a right-angled triangle.

Diagram NOT

xcm
6.5cm

- 42

Work out the value of x. - . *
Give your answer correct to one decimal place. Ey‘ﬂ g A\’l"nea 5\"10)( \F
| 0 6

7 4
| Din ( A9, ) i S
, A
Xt

U

I
S
=
e
3

Sinfy2") P,

L o

_(Total for Question 7 is 3 marks)

accurately drawn
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& %,
74
S
O , o= = x|
(o4
%OO |
S | 8 Solve the simultaneous equations /%”o
b 7
' %
5a+2c=10 X9 Y
2a—4c= 7 @

Show clear algebraic working.

Iba+4¢ =90 g
T 94 .2 =7 |

120\ - Qfl =19

- DONOTWRITEINTHIS AREA.

DO NOT WRITE IN THIS AREA

9 (i) Factorise x*+ 2x —24

WRITEINTHISAREA ~
S

Bos i e 0 B e ke s e e g b

(Total for Question 9 is 3 marks)
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r' 10 Hereisa trlangular prism.

A
&
v%“

Work out the volume of the prism.
Give your answer correct to 3 significant figures.

- @ 2
L:\J (I e

h=%.4) c (35F)
Volume = MaoF A )(M

* - L X7 UxB.Y XJV'S‘ |
= A4bb. 155 X

74

Diagram NOT i
accurately drawn |

VANV SIHL NI 3LHM LON 0Q

YIUVY SIHL NI 3LM L1ON OQ

" (Total for Question 10 is 5 marks)
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| DONOTWRITEINTHIS AREA

DO NOT WRITE IN THIS AREA

>
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\%&
: OO’ ]
| %Oo |
[ 11 Chengbo sold a house for 180000 yuan. /))4@/
i ij %,
The amount for which he sold the house is 24% more than the amount he paid for the house. f ’Q&
@
(a) Work out how much Chengbo paid for the house. e
Give your answer correct to 3 significant figures. 1 (Z‘_1 / Iz oNnd b

%lA "OO‘/v—-——-rcx?)

oo x\XOOOr‘}

14

= 4514l 29
IH5000 Yuon (39°F)
........ )116000 i d

Zhi bought a house on 1st January 2017

When she bought the house, its value was 120000 yuan. 4 Q'S(

The value of the house increased by 1.8% per year. “{J '729})(‘;, }){\“

(b) Work out the value of Zhi’s house on 1st January 2020 i ‘
Give your answer correct to 3 significant figures. V\\Q ! \

-
190000(\_._‘00)
= 19699734  Yuord |

~ 93000 Yuar

__(Total for Question 11 is 6 marks)
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' 12 The cumulative frequency table gives information about the distance, in kilometres, that

each of 80 gﬁorkers travel from home to work at Office 4.

@w‘*

f%‘“ *

Distance travelled (d km)

Q<d\5‘/J7§

0<d< 10

0<d<1s

0<d<20

0<d<2s

aee s

32

57

70

76
80

Cumulatlve frequency w5
17

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

Cumulative
frequency

v%
RKiioit
Y
e T%o
%
%
2,
%y
%,

Y
80

70

A

60

50

30

20+

10+

0

ps : £ ;
i l T T 1 ; il
10(18) 5U6) 20 25 30
Distance travelled (km)
© 6) | )
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DONOTWRITEINTHISAREA. . . -

ik

WRITE IN THIS AREA

DO NOT

: Ch 5)(0% 4o oFHCce B ___(Total for Question 12s 7 marks) |

f
b

- eor e SURIIEE

(b) Use your graph to find an estimate for the median distance travelled.

(:V‘O", Ahmfﬁé\m'ﬁ i Q&C’%
% ................................... " ........... m

(¢) Use your graph to find an estimate for the interquartile range of the distances travelled.

U = 16

TR gleeny L

For Office B, the median distance workers travel from home to work is 15km and the
interquartile range is 5km.

(d) Use the information above to compare the distances that workers at Office 4 and
workers at Office B travel from home to work.
Write down two comparisons.

Jess Ucmablca%ﬂ 4o OFFice _____/1 %

A 1 0 O iy T
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" 13 Emilie takes part in two races.

The probability that she wins the first race is 0.7

The probability that she wins the second race is 0.4 ﬁ\ \
The outcomes of the two races are independent.

(a) Complete the probability tree diagram.

First race Second race

Emilie wins

Emilie wins

Emilie does
not win

Emilie wins

Emilie does
not win

Emilie does
not win

(b) Work out the probability that Emilie wins exactly one of the two races.

Plwin oot 4 Plrot,L0inY

Erg hmocleriF |
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DONGTWRITEINTHISAREA . .

DO NOT WRITE IN THIS AREA

S S RIS R SIS

Emilie is going to take part in a third race. EYg 3 A))me d 6‘4“ \ F #

If she wins both of the first two races, the probability that she will win the third race is 0.6

/},
2,
%,
“
K>
e .
- %
%OO
2%

If she wins exactly one of the first two races, the probability that she will win the third race is 0.3

(¢) Work out the probability that Emilie will win exactly two of the three races.

Pwiny Win, rod win) 4 Pltwin , notwin, wir))

+ Plrot ,woin, woin)

4+ 0:3%0'Y Ko/

— 0124 0126 4 0- 036

o A% el X0Y 4 0 AIR06X -3

.. (Total for Question 13 is 8 marks)
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;; ; : 9x* )2
i 14 Simplify fully | ——
i ot v (16y1°)

lo
(o )

15 (a) Complete the table of values for y = —1—(x2 + 4)
H X

e FIOEEERGREE hy  [T

Evd, Ahmed Shel'i £
P

2

| «
i i

R WP B RN IR PP

_____(Total for Question 14 is 3 marks) .
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DONOTWRITEINTHISAREA.

DO NOT WRITE IN THIS AREA

%,

o
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/&%O ——
£rg. Ahmed ShIHE
X Y

>

(b) On the grid, draw the graph of y = l(x2 +4) for0.25 <x< 8
X

Yy A
174

164
15

144
R

134

i
124
1 a3

104

T T T '11 T T ]
o 1 2 3 4 5 6 % 8

2)

___ (Total for Question 15 is 4 marks)
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16 A is inversely proportional to the square of »

(2) Find a formula for 4 in terms of %

6 :.'.__\.(_- -——?k':o'qs
| (0-3)*

ol )
A—- o

(b) Find the value of 4 when » = 7.54
A O q S

| es Ny
| (151" A

T T R

e e g S ——

__ (Total for Question 16 is 6 marks)

A=5whenr=03 EYg A}\MSM\F
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- { 17 The straight line L passes through the points (4, —1) and (6, 4) Y,
» The straight line M is perpendicular to L and intersects the y-axis at the point (0, 8) | S

Find the coordinates of the point where M intersects the x-axis.

£, e Shori

DO NOTWRITE IN THIS AREA. : 5 :

Y 5e Voird ( O X)

DO NOT WRITE IN THIS AREA

‘9 Einaimenmanri]
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18
: Diagram NOT
accurately drawn

ABCD is a quadrilateral where 4, B, C'and D are points on a circle.

6§ MomefoheriF

BC=17.5cm

Angle ABC = 98° %

Angle ACD = 35°

Work out the perimeter of quadrilateral ABCD. -\—-%\d}%qq%n
Give your answer correct to one decimal place. —_—

A"ﬂ‘c (ADC) :\Zo-—qz = EQD
Argle (PAO) = 180 —(B2425) = €3

AC:\X($)2+(37'5)7'_2xzx:7'5xéos(qm = 1.3 o |

—————————.

 De .3 AD

—— T essemesss

T—

Sin()y  SNA2 SN 35

]

YIHV SiHL NI ILEM LON Oa

- Sin(B2)
S g 3 %5in(3s) _ 4. 3% o
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4

R N R gyﬁm@%,gﬁ»% o
| Perimbr = AB+BCA D AD | %,

=2 4+45+ 5274 63A%

s e spev

= 32. Ko7
2 AL

e e———
AR i T Sl oy

g
:
n
=

o te et

__(lotal for Question 18 is 6 marks)
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4:519

N

xl—kq -l2X+\l><’L‘—\X=-O . gwaé"“ 4

Solve the simultaneous equations

y=3-2x
x*+y?=18

Show clear algebraic working.

X1+ ( 3 -—(2707— b \X

v

2
5 X 12X =0

([ 5%X+32) (% -3) =0

ko MﬁrMiﬂhSmaﬂﬂ)
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2 ’ 20 Mathematically similar wooden blocks are made in a workshop. éyﬁ ' A"“Mdj 5%501 F

DO NOT WRITE INTHIS AREA.

DO NOT WRITE IN THIS AREA

>

RS

WRIENTHISARES

2R

e A

There are small blocks and there are large blocks. %
The volume of each small block is 300 cm?
Given that

the surface area of each small block : the surface area of each large block = 25:36

work out the volume of each large block.

A Small 9_5

—

i

A\oxge 36

Scole YOCXOY)Sides —;\1—;5____\ = 2
' 36 Aon

S Ban s

pem=———

V \Glgc,. \/ loyo=_ o &

Vione ~ 2006 o R ki,

1 T ) e Qusstion S0:0 S kv

b e 23
A e, —



i 16
- 21 The point 4 is the only stationary point on the curve with equation y = kx* + —

where k is a constant. B \(\g)(
?\““‘e’

Given that the coordinates of 4 are (%, a)

find the value of a.
Show your working clearly.

-2
%’d —2KX = 6%
X

-2
In(Z)V6(5) =
o e de

VIHY SIHL NI 31LM LION OG

- YIUV SIHL NI ILUM LON 00

B
b
a= 6’2- .................... ! \z{\
AT (Total for Question 21 is 5 marks) )53’\,
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| 22 The curve S has equation y = (x) where f(x) = ? é-rﬁ A}) mfd %}&Ig’u’ ¢

The curve T has equation y = g(x) where g(x) = 2x* — 12x + 13

By writing g(x) in the form a(x — b)? — ¢, where a, b and c are constants, )ﬂ Cb/,»
describe fully a series of transformations that map the curve S onto the curve T. !

YK = 3( x?,éerjZ’—)
2[ a5 6><+C?\+ ]

DONOTWRITEINTHIS AREA

2| Cx2\- _%_-]

Ho0. 20y el (mm
© Honslade . aod. 63 2 uns |
® SHe)fcMé vorkie) bY 2 unids |

@) Hvanshale verli cal “doontoord?
Aj = it s

7 DO NOT WRITE IN THIS AREA
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(Total for Question 22 is 4 marks)
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 Blatk =3+X |

Red = X
There are only black pens and red pens in the box.
The number of black pens in the box is 3 more than the number of red pens.

¢ 23 Pippa has a box containing N pens.

Pippa is going to take at random 2 pens from the box. N B 9‘ X +3
The probability that she will take a black pen followed by a red pen is %

Find the possible values of N.
Show clear algebraic working,. q

?(B\O(’)R,RCA) ‘-‘—"—é—é Sae) #

MAEE - A B 5

2
VY SIHL NI SLHM 1ON OQ

a,)(.\?) AX+2 55
X G B SRR VBRGSO TR
— == —— 3
A UXa6%+6 Uxloxy 6 BS -
‘ AR | &
. |
3634 qoxa s = 26X 4105 % I

xX>_ |gx +34 =0 |

B —_—_— osonecscon
R & “ : 4
G R RN BRI x ’ . RS -
e e S R R e s o

o MN=2(6)+3
E R0 0



