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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* - 4ac
™ < ; >
Trigonometry In any triangle ABC
¢ Sine Rule — % =2 __¢
sind sinB sinC
b a Cosine Rule o> = b*+ ¢* —2bccos A
Area of triangle = lab sin C
y . B /

Volume of cone = émﬂzh

Curved surface area of cone = 7r/

A

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7rh
Curved surface area
of cylinder = 27zrh

—————
- ~

4
Volume of sphere = Em**

Surface area of sphere = 47/”

N
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DO NOTWRITE INTHIS AR

Answer ALL TWENTY SIX questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 P=m’-4c

(a) Work out the value of P when m = -5 and ¢ = 3
Plugging in =5 andl <=3 inpo Pem-uc
P=l-5)"-L(s)

P =25 — 12

Pr=13 p-_ 13

)

(b) Expand and simplify (x + 5)(x — 7)
VSing the box meshedt

—_—

- 2 =x 3500 T 139
ot Ko CO“"/Cb\ng like berms
N LRSANSI X -2x -3
“le 2b

(Total for Question 1 is 4 marks)

3

o MR O 1 Turn over
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2 Sandeep wants to buy some packets of pens and some boxes of pencils for his
stationery shop.

Each packet of pens contains 9 pens.
Each box of pencils contains 12 pencils.

Each packet of pens costs £7.60
Each box of pencils costs £4.80

Sandeep can only buy full packets of pens and full boxes of pencils.
He wants to buy exactly the same number of pens as pencils.

Work out the minimum amount Sandeep needs to pay.

P\'HO\ Che  lowest common moltiple o€ 9 and 12
Listing che moltipies

9, 12,27, 36, us
12, 24, 36

So the lowest ommon Molmiple o0 4 and 12 |

>0 Sondeep wil buy ' pens and pencils
To cicolese how Many  poxes
<4 = L boxes o pens
+12= 3 boxes cg pencils
Calculate  Cog g
D) Teg 2300 U
3 X =44

fotal cost: 3004 + bbb = FlilygQ

e W80

(Total for Question 2 is 4 marks)
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3 Anjali travels on the Eurostar train from Paris to Amsterdam.

The distance the train travels between Paris and Amsterdam is 515 km.
The time taken by the train to travel between Paris and Amsterdam is
3 hours 18 minutes.

Work out the average speed of the train.
Give your answer in km/h correct to the nearest whole number.

First, ExPress  3hie (2 mns i jusk hrs

60 mins in a hout, &0 I e B M =3 he ‘I'%% Wes =303 hes

s Speedl, = distunce
ﬂ TiMme

Speed = 515
33
Speed = 156.0¢
Rounded to
nearess = |56 kmjn
Whole, nomicer

(Total for Question 3 is 3 marks)

4 Here are the first four terms of an arithmetic sequence.
38 31 24 17

Find an expression, in terms of #, for the nth term of the sequence.

CLﬂ: A + (n -1) ol
4 =vawe 0§ term
d = ohg%ergnce bebween terms

d=23 -
g 3%

Anzz2gr(n-1)-7
Mo = 38-7n0 +7
An = 45 -7n

(Total for Question 4 is 2 marks)

o MR O
P 7 2 8 2 9 A 0 5 2 8
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5 A field is in the shape of a trapezium.

b
170 m
Y Diagram NOT
accurately drawn
h|240m
A 4
330m
'8

The field is sold for a price of $49 650
Given that 1 hectare = 10000 m?

work out the average price of the field per hectare.

Catcolate Ghe areq o¢ Ghe Gapeziom

aea o the 6
eziom . |
= PR 2 Gy
3(3304!70))(]'40
:60,000m2

Convert co hectares:
60, 000 - = b hal

ARvery
3¢ price -6 =feits

(Total for Question 5 is 4 marks)
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6 In his previous job, Pierre was paid 400 euros in total for working a 5-day week.

In his new job, Pierre is paid 14 euros per hour.
In his new job, Pierre works for 7 hours each day for a 5-day week.

(a) Work out the percentage increase in the amount that Pierre is paid for a 5-day week.

Calculube neow weekly eammgs
€ per he x hrs pec dg
I x 7 x 5 =

Percentuge thange -

Y > 5 day week

- old
o(d

- = Y00
Loo

%X (00

* 100

=22 5/ intrease

Marie changes her job.

Her salary decreases by 6%
Her new salary is 23030 euros.

(b) Work out Marie’s salary before she changes her job.

1§ her smary decreases by 6/

1-006

) We N express Che question as

tiod' 44 = 23 020
Y4 '/ e ZL‘,S
100/ =24 500

Sal \
01 begore she changed her 30b 24500 evros

(Total for Question 6 is 7 marks)

7

o MR O Turn over
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7 (a) Simplify (42)°
=L x0 =0

So egoasion  becomes: I

Angthing GO Ghe Power 0¢ O |5 | \

60 u° =)
3—14 % 38:3m

(b) Find the value of m

Using indices rules: oty xb - <P

S0, 37" 38: 3~1L++8 -3-6 »

(Total for Question 7 is 2 marks)

J

8
I
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8 (a)Solve 9=4x > 17

; 9-tax> 17
1>+
Moo+ 1729
1 hoo g -g
i o -2
........... AN EC T2
(2)
VA
8
7
6
5
4
3
2
1

O 1 2 3 4 5 6 7 8 9 10«x

(b) Write down the three inequalities that represent the shaded region R

Ersmtrt\&ngte Luis eo Che legg o bhe lne, So we yse
© X vawe 0§ 6, S neguaity 15 < g

.0.000.0.000. « % %020 %0%
(O 00000 00 XX,
RIS

b0
355
o0

< |line g (oming

S
5

RS
Eoote!
:$30%0% 200 %0%!

Tran

o 3' gals abbve Ghe hne, 50 we vse >

. = |ine ) '
§ Vawe og 2, g0 negutiicy 18 g g 'S (oming grom

Tmmgle gqﬂs below

: the line, ¢

) X S0 We ¢ pi . .

figin, so it ey o pnl 4 together QBL Line s COMM% gwm Che
L OC

(Total for Question 8 is 5 marks)

. J
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9 The diagram shows a rectangular sheet of metal ABCD

....................... Diagram NOT
.................. accurately drawn

BD = 50cm and angle BDC=132°
Nasser joins side AD to side BC to form a cylinder.

BC is the height of the cylinder.
DC is the circumference of the cross section of the cylinder.

Work out the volume, in cm?, of the cylinder.
Give your answer correct to 3 significant figures.

Ficst calcolate  the length og

" B US\Ng  trg
S Sinb=29
60 o \N q
0 Svn A
D 32 C 132 -
A 50
ZS\Q\SZ XSO

frndin lenath D
3, legch OC

e o 809 Peinagoras
;z" G +b2? (e
D b2 d bt - 507
e P —
PL= L7 4oy
Fadws = Cicomgeconce
2
FO\d\‘og ST 1o
r 2T
adwg - 6 71

10
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-
hrea = g g )

V -
Olome = 37 O (rognded co

| DONOTWRITEINTHISAREA

;\IObe an aSwers in Ghe
ange ¢ 2737 - 37qu wil
be Occept ed 2190 e

(Total for Question 9 is 6 marks)

| DONOTWRUEINTHISAREA

S DONOTWRITEINTHIS AREA s
2 R RRRRERERERRRRLLRRERRERRRLELLRLRELRRELRRRKLKL 00025

A J
1

VA0 0O O O —
OmCW Turn over »
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10 Gemara works as a taxi driver.
Last week, he recorded the following information about the distances he drove.

For the'5 days from Monday to Friday, the mean number of kilometres he drove

was 104

For the 7'days from Monday to Sunday, the mean number of kilometres he drove

was 127

On Saturday, Gemara drove 132:kilometres.

Work out the number of kilometres he drove on Sunday.

First calcolate the total Number 0¢ kM across (MON-Fr and MOn - Sen

MoN - ey

mean nurber
0¢ Km's

Toeu Nym ber

0% KM(S = megn n

o fomboer
Km 's

TOGR( NwMmber
of kms

" Nomber og

c(a%s

Km'e

= oy w5
=520 km Eravere, mon - Fei

UMber . number 0g

%

us

VSing the same gormota as above go© mon - Gun

5

Nomb er o6 Km's driven Sat -Son:
"220 = 349 KM

Nomber ¢ km

S dnven on Sunday’

3
6k10

11 Express (m
25

)2 in the form

(Total for Question 10 is 3 marks)

al-b

where a, b and c¢ are integers to be found.
c

Brealang down bhe gqoestion berm by bterm.

méx - mq

5

KIO X _ K’

12

................. 237 kilometres

(Total for Question 11 is 2 marks)
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| boNGTWRITEWTHISAREA

IS
G RERREEEEEEILELLEK

SO

IHRHIRR KKK K I>] s >Irm/ S RRIIEREIERIIERR KR KK,
S SRR KRR SR RIS RIS IR IR HKKS
SRR IRLARRRLRRRAKRRKHRS X X

O OSSN

2

~
12 Here are six graphs.
Graph A Graph B Graph C
VA A VA
w\/ X 0 X 0 X
Graph D Graph E Graph F
yA ylk yA
0 X R ] ¥ 0 ¥
Write down the letter of the graph of
10
(@) y=—
X
Groph D recognise thog | JlL
—  produces o
SO Cthe agdition —of (0 x: P Shaped  gruph,
ociyn, producing gmp»\g 0 pots The Qraph Gurtieer Qway - grom 85“2 __________________________ D _______________________
1)
(b)y=x-3+3x*-x°
GFQPH C (Bogmse Thal Che 3at-al ecobiohes rhe Shaoe
e e o 3 st o g o 1o g T Co
(1)
3
(©) y=-=
C X
aph B recognise that the - L
faph ,
50. %“QP!\ 3 Shows this shape, (U\Cer;?q Md.(,g:’gn“s 0; (‘,‘h(— Shape
\)Q\f\g SIqhG Iy gorcher aww:s oM the Ofr%if\ o q((OUﬂDBGDgr&E:\\e g B .......................
(1)
(Total for Question 12 is 3 marks)
J
N Y0 0 O 0 .
O . R B pava s L Turn over »
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13 Feruzi invests 80000 Kenyan shillings (KES)
He invests the money for 3 years at ¥% compound interest each year.

At the end of 3 years, the total interest he receives is 6151.25KES

Work out the value of x

33)38’ the total he recieves is then the botal amount in his accoonc agter
gears = 0000 + =86151-25

Compoond.  interest

Gormuly, = mtal amouns x(loo + interest e | omber e
T e ) e

8615125 = 20000 % /100 41\

8615125 =@ 000 A() 1-00)'3?0

X = 861525
80000

> =||OZS
X=2.57,

X = 2'5 ____________________________________

(Total for Question 13 is 3 marks)

Do%ee%%
X, R
N%0%8%%%%

14
]
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p 7 2 8 2 9 A 0 1 4 2 8
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14 Akari played a computer game eleven times.
Here are her scores.

25 20 28 27 26 22 23 29 20 29 26

(a) Find the interquartile range of her scores.

Ficer, oer Che Swfes ¢rom lowesr 60 h\‘ghest:

20 20 22 23 25 24 26 27 2¢ 29 24
I&R:U&—LQ

VB =1 %o 18 =025 | go

hengigy fho qon vilve = 22

LO =11 %0 28 -
N “2“’5)80
|¢entngg bhe 3 vawse = 7 7.

Iae=22-77
I&R: 6

Machi played the same computer game eleven times.
The interquartile range for Machi’s scores was 9

(b) Who had the more consistent scores, Akari or Machi?
Give a reason for your answer.

_____ Acary, os the AR 1S lOwecr| Smawec . .

(Total for Question 14 is 4 marks)

15
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15 Osvaldo has a biased coin.
He spins the coin three times.
The probability that the coin lands on a head three times is %
Work out the probability that the coin will land on atail:three times:
land on head, ] bimes = 29
m
land on head once - ﬁj _ 3
3 6y Tl‘
Larde o0 il = |- 2 < |
"R
e on buits B times ZL—IY _ 3
I —
an
____________________ el
(Total for Question 15 is 3 marks)
L J
16
N DO 0 A a=
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23

V3 -1
Show your working clearly.

OO by WIONNS MG Ohe denorminador

To do the, oomge the gign of (=1 bo 13 +|

16 Show that

Zr rrl
1z -\ fiH

23 I
3| 2%3=6 al 2 -F

= é+zf

= 31_{‘3’)’

can be written in the form a + va where @ is an integer.

(Total for Question 16 is 3 marks)

6+5
17 Make x the subject of y = 3 S
x +4

) F?Ego
3- 3 + \CbeeMn

e Cupd reot

3

J = b6 +hK
| + L )M ri
tﬁ( *L”?éﬁ—&x\:

3

344433 =( +5x ©

expcm(L the
bragkets

S Take g
5 -bx 4’%36:6 ) (o one seﬂs

3 LtS
S-Fx:é_q_ﬂg) § . rady

Goc gm@ Mg

y* =5 = “433 4) factonse o

= 6 - Ufjj (QSJ—L; ...................
33 -5 (Total for Question 17 is 4 marks)
17
e NN R 00 O Turn over
P 7 2 8 2 9 A0 1 7 2 8



18

Diagram NOT
accurately drawn

A, B, C and D are points on a circle.

ABP and DCP are straight lines.
AB=16cm BP=14cm CP=12cm

Work out the length of DC

DP = CP = (A8 + ep) wgp
AB 48P - b+l =30 (Ap)Y

DP %P = ap 2D
DP x |2 =30 % |u
P x 12 =
DP =
iz
DP:g\c;cm
WL =DP-(p
DC =35 -3
DC = 22 e

23 444444444444444444 cm

(Total for Question 18 is 3 marks)

J:

18
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19 30 adults booked to stay in a hotel.

19 adults booked breakfast
15 adults booked dinner
4 adults did not book breakfast or dinner

Some adults booked breakfast and dinner.
Meihui chooses at random two of the 30 adults.
Work out the probability that these two adults each booked breakfast and dinner.

Drawmg o venn dugam com hlp us wsvaise Ghe guesbion’

we do nog know how
Mong  aduts boorecl
reargust and dinner,
b0 let” Gie = o n Ohe
Venn dn‘aarum

NOEE - To caicuiave. hews Mang

55 ortle red
JUst broakgags
We Bbbrags  hoc 15,

baicgust and g
inwer
§ON Ghe oy 6or breax

(1%, given b0 0s |, bhe - goesbion)

0 gnui o 30 = |0 -2+ 4|6 —oC

20 =38 -0
-8 = -
o =

venn dxm%mm beomes’

Probapiliny Ghat bosh booked. breaxgass and. dinner -
—x 2L
8 " 20-1
=< x _gq_
= 2¢
136 28
L35

(Total for Question 19 is 4 marks)

19
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20 A, B and C are points on a circle.

Diagram NOT
accurately drawn

X
S RBSIREEIES

555555553

M

MN is the tangent to the circle at C
AB=CB

Angle BCN = 78°

Find the size of angle ABC

Ustng Ehe (VIS That Mca = 2CN and angles on & Stralghtr line = 160°
|80 — 78 =7¢

(Total for Question 20 is 2 marks) S

. J &35
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55

. DONOTWRITEINTHISAREA i

7

21 Work out the coordinates of the points of intersection of

y=2x=1 and pP+xp=17
:g: |+ 200 @

Show clear algebraic working. 0)
p\wagmg . mbo 2

(V+220)% v (| +22) = 7
erpond, the brackers
| Z2x

S S
2o Yok
Ga? oo+l v +2x” =7
Collecuing ke Germms
bx? ¥Sax +1 =7
6 +Hx -6 =0
& C
uGiMg  the q/ua_(imblc %Omw\.!l ns
sSolve gor a

A T

oz

200
L= EE Gl () (-4
1(6)
X=o5r 13
|2
=5 +13 a8 B
12 12,

=2 o xz=-3
z

Plogging back MO0 W= |+Zac”
U=l 2-872) Y= |+ 2.(213)

N 3= 7@ ('%i 2
- (—_}2 , _42> and (_2: , j__> (o = e
50
(Total for Question 21 is 5 marks)
. J
21
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22 Here is a cuboid ABCDEFGH

15cm

AB=15cm BC=4cm CF=9cm

(a) Work out the length of BE
Give your answer correct to 3 significant figures.

DE=AC .
R

LSy pybhagdorus 4 —

Ac= sy \

AC =2u

DR =47y

ED=FC, " €D =1 “. _E
Vowng py Chagoras agan ﬂ“ b
BE =0 vy Y A O
8E =17 qem ’

Diagram NOT
accurately drawn

22
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&<
L
o
L
ﬂ
o =
=
2
1
=
tx
=
=
(®)
=
Q
0

‘DO NOT WRITE INTHIS AREA ©:

.

Here is a cuboid PORSTUVW

PR=42cm

The size of the angle between PU and the plane PORS is 30°

M is the midpoint of PR

(b) Work out the size of angle UMR

Give your answer correct to 3 significant figures.

(V)

PEE]

21 N

MR = _P_\’L
ya

MR = 42
121

MR = 24

_ e
Gon LP R —

tan 30 = vo
E73

Ul = ban20 x L)
UR= 4 {3

tﬂ.ﬂ@ - @
21

© = bon™ (1413
|

z

0 =uq {°

Diagram NOT
accurately drawn

(Total for Question 22 is S marks)

J
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23 Here are the first three terms of an arithmetic sequence.
8p Tp—3 4p + 2

The sum of the first n terms of the sequence is 1914

Work out the value of n
Show your working clearly.

Frst calcolabe the valve o§ P

The diggerences between the bemns are equal, &'

L1633 - (80) = (p+2) - (1p -3)

P T3 = -3p+5
P =k g

ferms become:

8 lw) Wy -2 yly) +2
32 25 13

bum og series

So =_';‘:[_2a*’(““)(r)]
{=2¢ -32

=

a=3)

Sy %{ma -1 (7)) =
&Xpandgvg 8\V€S

In? =7in-282% =0
a b

USH\& the (Luadrauc gomeoL.

X -br{b o
20
AR [T prryy
2(1)
X= 29 of oc= -132
T
IC connot be negavive, =29

(Total for Question 23 is 5 marks)

24
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24 The surface area of sphere A is nine times the surface area of sphere B
The difference between the volume of sphere A and the volume of sphere B is 1177 em?

Find the radius of the smaller sphere.
Show your working clearly.

Svrgaﬁa area Scale €aor = q

Let SOrgUe ares =ax®
VO\ UMme - 3
Length = ac

oL* =Y

W

|

volvme Scale guctol = |7
\ength scate gastor -

Voluvme

of cphere " b e
3
vowme o¢ 3~ vowme o§ A = ||
L
3 0 ‘“)g‘%nr‘ = Wy
Cenrranging 4ies
= (17 x
LY
=3 17 %
lou
=3
z
m W

(Total for Question 24 is 5 marks)

25
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25 The straight line with equation y =2x =7 is the perpendicular bisector of the line 4B
where 4 is the point with coordinates (j, 7) and B is the point with coordinates (6, k)

Find the coordinates of the midpoint of the line AB
Show clear algebraic working. D " 1
_ wyng o diagtam can help us VIsyalise
%O( the Srﬁdleﬂfs 3 thpe question \3'—ZI+7
M xm, = -
M. = grocient” 0§ 4=2 +7 =)
M2 Qrackient of AR
ZY ml :'l
m, = -1
2
%mdfeﬂb: 2-u, F T TRARE SN ]
Ag - 0279 (61 K)
Xy -,
-1
-5 = K-
b (6,K)
6y <k-
-6 + :Zk -
2k~'8: (|)
Midpoint AB = x, +x, Y21y
—z
= +6 K
2 2
. Gl (4)
P\U%mg Into kjrzl +7
rRo_
2 'Z<—%é>+7
- xz
T[4k =) +|2+“+ v
K =2 4 ]q (2)
lP"’S%"‘S 2 into |
tzyvig) g
Hy+ 38 -¢
3 = - 30
=-l0
R=2)+19
k=2(710>+|q
K=~
Pluggnng nnto( +6 K
= 1)
(‘lo+(,, o
= =)
:(-2 , 3)
26
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(Total for Question 25 is 6 marks)

XK
2 200000202020 20 %0 %0 %0 %% <

. DONOTWRITEINTHISAREA

%
o
2
4
X
14
&
&
&

Turn over for Question 26

555 J
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26 Here is a sketch of the curve with equation y = @cosbhx® + ¢ where —90 < x < 450

120

E /
—90\/{ _? \/90 W 270\/ 360 \/450 X

Find the value of a, the value of b and the value of ¢

This is a Erans gor mation of Cthe (oS gmph
Typical cog gfagh 4 Seot

D
N /'
99 (o 210 360
\\ /

- S

A= e
one pergod ( where the line recorns back 6o 1)
15 360 on Che btj‘)fcal (X3 3|~qu A?P\'ﬂ‘"ﬂ this to D=
the fransgomed g gives 100
S0 L - 1i0 C= d
2
0 (Total for Question 26 is 3 marks)
Findina a TOTAL FOR PAPER IS 100 MARKS
Now we compare how much Ghe graphs have been Streched vertrcally
S0 a - L
7
Q=2
Pmdsnﬁ C
APPly the scaie gackor 0§ 2 O the typical Cos gra ph
|
n z
5[ becomes
9o 180 210 360
AV -2
Comparlng The new Vergicy hel‘ﬂht'
C=-y
U
C - |
28
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