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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S = 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
. —b b — 4ac
> — >
Trigonometry In any triangle ABC
< Sine Rule —%— = 2 - ¢
sin4d sinB sinC
b a Cosine Rule o> =b*+ ¢* —2bccos A
Area of triangle = lab sin C
y - B 2

Volume of cone = %mfzh

Curved surface area of cone = 7r/

A

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 = gmﬁ

Surface area of sphere = 47
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Answer ALL TWENTY FOUR 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 heights, in cm, of 48 sunflowers in a garden centre.

midogwk
Height of sunflower (/4 cm) Frequency x<
90 < h < 100 8 qs
100 < £ < 110 12 105
110 < 7 < 120 15 15
120 < 7 < 130 10 125
130 < 7 < 140 3 | 35

43

Work out an estimate for the mean height of the sunflowers.
Mean = Z§X
=5

= 45X + 10512+ Dx15 +126x104125x3

R
= 760 T1L0 1L TS0 1405
4
) 5 L\L\:Ogo ........ H()‘S ...................... cm

(Total for Question 1 is 4 marks)
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2 Use ruler and compasses to construct the perpendicular bisector of the line DE.
You must show all your construction lines. i) Dvoow o Cwrde

coeR 0

1) Drowv a circke
e E witnthe
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(Total for Question 2 is 2 marks) e
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. ‘DO NOT WRITE IN THIS AREA
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S NSy : A S prvasesstototete%etetetots
2% % oy A : - " o ' %Yo % Y% X X
\ S . " SRR
X X 9 X XA AARXKAARIKAALIKKAAXNKA / KX / N AKX

[ <
xe&andxg AUB ~ X ot o g\zﬂaftéa&

(b) Write down the two possible values of x.

Nob in lisk fr ov &
X con't et 2.3, ?;Lh(n(g/ v
\/_’/\,\/_/

Set C is such that lound q mmc

AvBUC=&
AnCc=12) — 2ie in AandC

BN C'={4,6,10} ot n €
(c) List all the members of set C.

A ‘ 5

(Total for Question 3 is 4 marks)
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A cylinder has diameter 14 cm and height 20 cm.

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

Vol = er <
Rodws = r=2.=Fm

(1

Volwne = 7t x 7% %20

= qQ0n

207 %76
" rowndoup
2080 (30)

(!

|l

........... BO%Ocm3

(Total for Question 4 is 2 marks)
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SRR

5 Josh buys and sells books for a living.

He buys 120 books for £4 each.
1
He sells 5 of the books for £5 each.

He sells 40% of the books for £7 each.
He sells the rest of the books for £8 each.

(a) Calculate Josh’s percentage profit.

Josi's Cost: 120x 4= £43

Sells /o x120 for £5 = 60 xS= £300
<ells  4or of 120 JEOf £7° hix7=12324
selld 120-60-4¢ por £R: 12<Q=F 96

Jocn's Qevonio 200+ 226106 = £736
differenc pertatige
pfOf(,t : 7%()— "LI’CgO XlDD/:: 61‘%
4RO
i EE g

One book that Josh owns had a value of £15 on the 1st May 2019
The value of this book had increased by 20% in the last year.

(b) Find the value of the book on the 1st May 2018

Incnace = V007 + 207 = 100/
1207- = EI5

=) D v

2107 = £1.15

X10 C > X1D
1007- = £11L-50¢
£ |26O __________________________

(Total for Question 5 is 8 marks)
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6 ABC and DEF are similar triangles.

6cm 15cm

A 42cm C

Diagram NOT
accurately drawn

(a) Work out the length of DF.

Scake \fad:o(’- \5<6=2.5
DF: ACx25
= |05

10-5

.cm

(2)

(b) Work out the length of BC.
Scale packor s 25
¢ = BF =15
=19.-5+15
= F-9
7‘ % cm

(Total for Question 6 is 4 marks)
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7 30 students in a class sat a Mathematics test.

The mean mark in the test for the 30 students was 26.8 me o, = TOtCLL
13 of the 30 studpnts in the class are boys. Fy\Qq’
The mean mark in the test for the boys was 25
Find the mean mark in the test for the girls.
Give your answer correct to 3 significant figures.
For all studonbe~  26- 8 = Toba, Tobwh= 30X 268
30 = Q0%
Fer Doys 15= _l%lk_ Total © 12x25
= 310

| Foc giss Total s 304 -826= 479

|3 }aUI\dw ............................. e

(Total for Question 7 is 3 marks)

8 Change a speed of x kilometres per hour into a speed in metres per second.
Simplify your answer.

1 howr = 60 minwtes
LEM x 1000m  x I - 60 x60
| howr lkm 3600seC

3600 e /s
Sx
AAAAAAAAAAAAAAAAAAAAAAA Lgm/s

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations
x+2y=-050
3x— y= 16 @
Show clear algebraic working.
DC. + =" O : S
T 0dd to cancel y term
XL X 2 = 3 2— R_/

%
S
X
P
Sy
pherary¥y

%
855
[

206
"

O
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2

R

<
0?
Y 4
W

Ex = 31-5

s
x = 4 5
=

IRL
R
BSOS
oSodetel
deletodes

Sub ike @ aCx8) - Y= o
Jryte /
= 13.5-16
=—2_ 5

y

(Total for Question 9 is 3 marks) SRS
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DONOTWRITEINTHISAREA

10 The straight line L has gradient 5 and passes through the point with coordinates (0, —3)

. . (
(a) Write down an equation for L. )
2\« . 9 inbercaph
- C o)
\\ﬁ = MX +C

3:5:("?3 -5y~ 3

(b)

The region R, shown shaded in the diagram, is bounded by four straight lines.

Write down the inequalities that define R.

Ling g, Julk - < and >

Al UM‘MS we betwaen 1 and 3
Al x volws o bekwes Oand 2

(Total for Question 10 is 4 marks)

1
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11 The table gives the average crowd attendance per match for each of five football clubs
for one season.

Football club Average crowd attendance
Monaco 9.5 x 10°
Chelsea 4.2 x 10
Juventus 3.9 x 10¢
Oxford United 8.3 x 10°
Barcelona 7.7 x 10*

(a) Find the difference between the average crowd attendance for Barcelona and the
average crowd attendance for Monaco.
Give your answer in standard form.

(F3x10%)-@5x0) 6 7F5x10"
= 232000 - 9500 = 63300,
Antonio says, L1334

“The average crowd attendance for Chelsea is approximately 50 times that for Oxford United.”

(b) Is Antonio correct?
You must give a reason for your answer.

Oxgxd © %3 x10°
Awkonio's Stodaruds © € 3x10°% S0 = 416,000
hekse = 4.2x10% = 42000

During last season the cost of a ticket to watch Seapron United increased by 15% and
then decreased by 8%

(c) Work out the overall percentage change in the cost of a ticket to watch Seapron

United during last season. > Change
Lot x = G st of Me tickeks |.068x ~x =
norease by 1S7- + 10074157 = 187- = <115 (KJO-OS%)NOO &
3 = I . l5 h'd = 5'% /
Oecraase b\aj R7- 1007 -R7-=92/ =x092 | 9:-8 %

< | 15xx0-92 = |-058x
(Total for Question 11 is 6 marks)

p 58 371 A 01 2 2 8
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12 ABCD is a trapezium.

B 21.2cm C
H Diagram NOT
accurately drawn
16.7cm lo-%
43°
[ ]
A— 21.2em —/—E D

Calculate the perimeter of the trapezium.
Give your answer correct to 3 significant figures.

- opP Sind= o0P
tan © ad nd g

ED © fwmgr = 167
ED

p@fiwubﬁ’)/i LILL+ 169+ 210+ 24.46..+ |7.90

= |0l i Q6 ..
roung, dovpn.
= (061 (3
(3s§) -
(Total for Question 12 is 4 marks)

13
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13 The table gives information about the times taken, in minutes, for 80 taxi journeys.

Time taken (# minutes) Frequency
0<t< 5 7
S5<t< 10 10

10 << 15 12
15<t<20 19
20 <t <25 18
25 <t <30 14

(a) Complete the cumulative frequency table.

/2?%X\ %‘ﬁrép 3 oé ’i? JN:€
%25 RIS X AUN ;U
R

Time taken (¢ minutes) Cumulative frequency 5
0<t< 5 =
+IO 3/ @
0<1<10 1 1
0<r<15 2 q +1q /
0<1<20 4 g 19
0< <25 66 14 B
0<1<30 30 '

(1)

(b) On the grid opposite, draw a cumulative frequency graph for your table.

Qv plotted. ok upper lound

4,
’% ~§$%" H
QL

SRS
S,
% X

%%
5
%

RLELR <
00 %%

X ERRKKL
903600000 %%
%%
QRKL

X

X SSRGS XX
%%

RERRRIARE

SR8
LR
RLRRK
S
SRRLXS

‘Q&&
@ RO
Q%g

%5

o

YK
s

SRR

14
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doletetede \
P S
:\\ \\\\\\ X

80

70

60

50

Cumulative
40
frequency

30

20

10

0 5 10 & 15 20 93 25 30

Time taken (minutes)

(c) Use your graph to find an estimate for the median.
4o " valul

8= ko 19

) 2, SN minutes

(d) Use your graph to find an estimate for the interquartile range. 0.5
£h - . - -
15/ ef %0= W we - 115 P
72Z) 0{' W= 60™ v — LS 0 -9 minutes

(Total for Question 13 is 6 marks)

15
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14 Here are two vectors.

B-(° &
-9 3
%
Find the magnitude of AC.

S
—

A2 - AB + 6L - W ton
- —‘> 77 [7’ P 1
AR —-(C8 / Ac Y thagocas
6 _(l _ S a’-jhggmm
()6 G

-9

ol

§]

0] r)— 2 -
W\uf)mmdﬂ = | 5% ¢ (12)° =169
),
o
________________ 3 2
g
(Total for Question 14 is 3 marks) %=
. _ [x-2 =
15 Make x the subject of the formula y = i
( x+1 3
isotote = %*
_ Bx_— 2 ”<«} %
3 - x + 1
q¢ e
eagn S
U" - 3k -2
X1
x (1)
3').& + S'L— __{13:1. - 2 WM&Q 10 howve M
+51 «  x teins on one side and L
2 +2 = 3x _ﬂzx nOV = tecrms ov the ot 8
Factorise. X o
x ~
=
+2 = XC%—U,'B g
- -2 . l'l'l
3-y) =
o
v+ = x St
2 .49 = e 0%
3-y? _ 94t o
3 =T 3-31 _________________ 25

(Total for Question 15 is 4 marks)

16 —
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4+8
V2 -1

Show each stage of your working clearly and give the value of a and the value of .

{8 = Jwxz =101

16 Show that

can be written in the form a + b\/Z—, where a and b are integers.

- b+ yRER Rationalise the. denominortor
1 -1 X (z2 +1)

7_)(\(7: ?_X\r:f
= 2x2

— . <
AL ([T T by +4/+2JE
tenns Conal.

. Smpli
g MY

|

= 8+ 6i2

SEEILSES

¥
5
A
ol
%
%
P
PEX X
4 \\\
5
%
2
X0
5%
9%

RREL (x

Q >

S

%

RRXE

R85 -
KR

SR =
SRR

35
QRHIOELEL

IRRILEIEIYCY N
RIS A
oo

%
%%
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O

¥
o~ N

QIR
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KK
335

0000

28K
5

<>
X

003
S50
&
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S50
550
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5
R

2
Lk (Total for Question 16 is 3 marks)
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17 y is directly proportional to the cube of x
y=20hwhenx=h (h#0)

(a) Find a formula for y in terms of x and %
j o x3
= 20h
kod J
X=h
3= K. VL% — cuostibute x=h

(

k>
K

2 0h /
200 - 20 y= 129

L

h? n= n
/
Clhcalete K value

(b) Find x in terms of # when y = 67.5h
Give your answer in its simplest form.

= 20
equilt equations h*

67.-Sh = 20
= 'Lo)h"

LG
7.5k >

20\(’

h

X

~ equity equations Substitutz

(Total for Question 17 is 5 marks)
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18 The diagram shows a solid cuboid.

Diagram NOT
accurately drawn

____________

(12 -3x)cm

xcm

The total surface area of the cuboid is 4 cm?

Find the maximum value of A4.

Suxafa& Ao, (A) = =xxx x2 - 2x

1

x (12 3x)x 4 = 48x-12x"

—

= I+ 49y

A—:

Mox Nelue di
dx

4% - 20~ = 0O
+10

20x = L[-g
<20

4+ -

~)2x 2
48x - 100"
difteranficte x

20 -0
\
MoK vl 18
@ Statlen
POMZTOJH

o = ﬂ =9.4
20
SWotitute into SlULf(ZCQ e

= 4g(1-4) -
- 9L -

R0 U0 R O Turn over
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(Total for Question 18 is 5 marks)
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19 ABCD is a quadrilateral.

Diagram NOT
accurately drawn

& _ b
[ - B e
Sin f SiNB §

The area of triangle ACD is 250 cm? A‘(‘Qa @-& H‘l = ‘/’ albSin C
2

Calculate the area of the quadrilateral ABCD.
Show your working clearly.
Give your answer correct to 3 significant figures.

Ao w1 96xbx sn3g = 250
2

bx(?)S'm%q = 290

b- 250 = AC

(3sin 39
/_RAC - 1BO-95 -4+ = 3¢°

AR _ AcC
Sin 44 SR

AB = 20.5.snyz
8ing5

1243 ...

P 5 8 3 71 A0 2 0 2 8

= 36.55-.
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55
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XX
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S
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Aveq of ABC -
l/l x 30.55...X 22-43.. X 5in2Q

- 211.03 ...

Area of quad: 211-03 . + 250
= 461.03..

raund| doun

= 461 (3sf)

....................................................... cm?
(Total for Question 19 is 6 marks)
J
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20 The equation of the line Lis y=9 —x
The equation of the curve C is x*> — 3xy +2)? = 0@

O
L and C intersect at two points. Q

=
Find the coordinates of these two points. 9|
Show clear algebraic working. :%

Subgtitute () wte (3) 2
X" - 3x(9-2c) + 1Cq-x§Cg-3~.§= O :
2

X7 - LI x+3x? + 16236 +2x*=0

6x” -63x +162 =p

-2

Lx* -2lx+ 54 =0 g

Y b (d %
Quadeatic EcLuwtion? ~bt m %
2a =

=

X = 1+ [ =
1 ~\rC21)1—Ll—x2_X54 ;;5

2x 2
= 2Lt q

- L3 =4
4 4 /
o a0
=21-3 =18 - 4.5 \
4 ¥ £
z
L=5 or X = 4.5 cé |
22)

3‘_' q"é :3 5: q-—q.-s =9.5 a
=

3: 3 = Ll- 5 g
A

>

2
M
(b yand (L F S 4-S -
(Total for Question 20 is 5 marks) o




DO NOT WRITE IN THIS AREA -

D ORI RIOIOIIOCAK

sy
%2

\~\\\\\\\//// / / /
X G AN > Y
' . PSS Sos0esesese

X XA AARIKKAARIKAAXIIKAAXXNXAK. AKX / Vs

21 The diagram shows cuboid ABCDEFGH.

E F

G 2

For this cuboid
the length of AB : the length of BC : the length of CF=4:2:3

Calculate the size of the angle between AF and the plane ABCD.
Give your answer correct to one decimal place.

pﬂjﬁ\/\qjorous . a¥tbr=C”
[ + (22)* = ACT
lbxZ+ 4xt = AC> = 20x”

‘E(LV\G = _‘260_
ad)

Diagram NOT
accurately drawn

(Total for Question 21 is 3 marks)
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6x° +13x% — 5x
A —05 01&160\011@ d two squme
)
6% + (32 -5 = x(bx® 413z -5)
TWO Wi bers that X 4 (€x-5) < —34
and + to \3

Lplib wng 6™ +15x|-9x 5
(\
Qa(kct;\ 3x (1% +5) (2 +5) />(3JC")(7_I+S>

22 Simplify fully

S,-2

w.
N\
= X (3x-1)(2x+5)
T 53 = (2x45)(2x-5)
K 7 Change Sign.

[

x(3x-1)(2x %) x (3o -1)
(2ac—5)(§z{+5] 2

(Total for Question 22 is 3 marks)
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~ DONOT WRITE IN THIS AREA

23 Boris has a bag that only contains red sweets and green sweets.
Boris takes at random 2 sweets from the bag.
The probability that Boris takes exactly 1 red sweet from the bag is %
Originally there were 3 red sweets in the bag.

Work out how many green sweets there were originally in the bag.
Show your working clearly.

Total swouts =
() Red swars = 32
(&) Gieon swozks = x -3

Exasty Tnd = R ad b or 6 ondd

P(fed andfram) 3 x X3 | 3y g
— < -l x Cx 1)
P ( Grann aid(led\ X3 . 3 - 3y -q
— hd x ~1 -XC.I_-J)
PC 1 red exactly — _
Y= 329 anq 6x - 18
‘)ng/"] X(x -~ l\ - X? —x
T XE N0 e
ac®-x 35 WWPB
210> - GB‘O—f\'o:ilxz 12X L ems on
1630 o Side
12x% - 729 +630 = O |
~C
1x* -237x +105=0 facrise X =15
SNl ax?-30x F3xt105=0 gran= 15~ 3
~20,-3 1x(ox -19) [F(x~-15)
(1x -F)(x-13) =0 "
e _ _
C(U\lt%b > = /2 x=\!5 VL
\/’L a (Total for Question 23 is 5 marks)
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24 The function fis such that f(x) =3x -2
(a) Find f(5)

3(s) -2 = 19 -2.= [}
7

swbstitute § into XY("L\ by vc?kuc'u\g L owith § o
______________________________ 2. |2

The function g is such that g(x) = 2x> — 20x + 9 where x > 5
(b) Express the inverse function g in the form g'(x) = ...
qexd= 23 - 20x+9 complete the quone.
= 2(>x™*- lO DCB +9
= l[(ac 53 zs:[ +9

)

SCSQ = 2(x-5)" -4~ S04 %
(A

= 20x-5Y -4l | 2

\\j T4 Find wase 5
:j*L” = 2(x-5)* ) Swip L and y z
~1 =
Y4l o (x-5) 2 1) rearrange to make | &
R T the subject

T\/ gral | x -5 9 swap y to L and
> S/ L 45 T to ¢'(x)

d\g@\mﬁ 5+ | :\i%'_ = X
- - X+ 4l
3 (x) 5+| XAl

(Total for Question 24 is S marks)
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