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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to 7 terms, S, = g [2a + (n — 1)d]

Area of trapezium = %(a + b)h

The quadratic equation —2—p|
The solutions of ax” + bx + ¢ = 0 where
a = 0 are given by: h
L= —b + b - dac
> —
Trigonometry In any triangle ABC
¢ Sine Rule —%— =2 - ¢
sin4 sinB sinC
b a Cosine Rule ¢’ = b’ + ¢" — 2bccos A
Area of triangle = lab sin C
4 . B 2

1
Volume of cone = 3 r’h

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

A/Iength'

Volume of cylinder = 7'/
Curved surface area
of cylinder = 27rh

______

4
Volume of sphere = 5W3

Surface area of sphere = 47

N
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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 Pieter owns a currency conversion shop.

Last Monday, Pieter changed a total of 20 160 rand into a number of different currencies.

3
He changed 0 of the 20 160 rand into euros.

He changed the rest of the rands into dollars, rupees and francs in the ratios 9:5:2
Pieter changed more rands into dollars than he changed into francs.

Work out how many more.

LBV LD rounal
V4 Y,
eLues W rest = 20160 - 60K 2
3 . ecoug TR )
(o

Dolloss fupees : hroncs
Q 5 =

bgit2 b = 882

7938 4u10 ey

Bjpence 5 7938 1361,

(Total for Question 1 is 4 marks)
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The table gives information about the speeds, in kilometres per hour, of 80 motorbikes
as each pass under a bridge.

Speed Frequenc §
(s kilometres per hour) 1 y §
v &
40 < ssg 50 10 *
5
50 < s <60 16
b5
60 <s <70 19
35
70 < s < 80 23
89
80 <5 <90 12

(a) Write down the modal class.

(b) Work out an estimate for the mean speed of the motorbikes as they pass under the bridge.
Give your answer correct to 3 significant figures.

LS x 10 <= 450

55 x 16 = 030 5316 80

65« 1§ =1235 = bbL-3325

5% 23 ¢ 325 ®

g511Q < 1030 (3sf)
5310

50X
0 . XXX
XX
X

X

...................................................... kilometres per hour |

Q)

(Total for Question 2 is S marks) &

vy SN

S
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3 The diagram shows a container for water in the shape of a prism.

30cm Diagram NOT
' s accurately drawn

: I20 cm

A)
|
|

l ! 40cm
I
4 J I_ - P
60 cm 7 -
Pl 125¢cm

A
v

85cm

The rectangular base of the prism, shown shaded in the diagram, is horizontal.
The container is completely full of water.

Tuah is going to use a pump to empty the water from the container so that the volume of
water in the container decreases at a constant rate.

The pump starts to empty water from the container at 1030 and at 12 00 the water level
in the container has dropped by 20 cm.

Find the time at which all the water has been pumped out of the container.

V‘0L$ :8'5}(40)(‘.‘26

13.25CC0 om 3

F5000em? =

n

<

3 e foun

Tirgy « 42SCO0 + 8333

Shes  20vunat = SIOmune * Bhis ABmisg
T Y

1Q : 00 20:00 d0:30

(Total for Question 3 is 4 marks)
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4 £=1{20,21, 22,23, 24,25, 26,27, 28, 29}

A = {odd numbers} 2t 23 as
B = {multiples of 3} &1\ o L

List the members of the set

(i) AnB

(i) AU B

273 24
L=

21, 23,2L,25,27,29

(Total for Question 4 is 2 marks)
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a )

5 (a) Factorise fully 15y + 20uy’

5 —8x

(b) Solve 4 -3x= 4

Show clear algebraic working.

t L
LP LLE’39C>= 5"89&

IbL- 1o « 9-8ax
Ib-S = -8aoctldoc

1l = Lo
oc = L1
3

(Total for Question 5 is 5 marks)

6 (a) Write 2840000000 in standard form.

44444444 28ux10
1

(b) Write 2.5 x 10 as an ordinary number.

(Total for Question 6 is 2 marks)

7
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Chen invests 40000 yuan in a fixed-term bond for 3 years.
The fixed-term bond pays compound interest at a rate of 3.5% each year. - O3S

(a) Work out the value of Chen’s investment at the end of 3 years.
Give your answer to the nearest yuan.

g O0O0O0 X 1-0353

T ki 248 1S

?

...................................................... an
3)
Wang invested P yuan.
The value of his investment decreased by 6.5% each year.
At the end of the first year, the value of Wang’s investment was 30481 yuan.
(b) Work out the value of P.
(60 - b:s ¢ 935
+q35 [
N 1% = &6
Y ( . 39L00
» Y oh = 2
p=_ 2600
3)

(Total for Question 7 is 6 marks)
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5K \: r N
8 The region, shown shaded in the diagram, is a path.

Diagram NOT
accurately drawn

7 [3-I3
F

am

The boundary of the path is formed by two semicircles, with the same centre O, and two
straight lines.

The inner semicircle has a radius of 7 metres. A c 1f 2 C s n—d
The path has a width of 2 metres.

Work out the perimeter of the path.
Give your answer correct to one decimal place.

Laxl8 ¢ L axlh y 2 +
2 L

: 5425k ...
?

Cldp)

(Total for Question 8 is 3 marks)

J




[ p

9 (a) Simplify (2x%y°)'

SSRIELRS
\'%,. U\
253 %

XX
o0
&L

06
X
58

%ol

(b) (i) Factorise x°+ 5x— 36 le 36

-

LS
218 s
2,12 SR
XXX
” s

8

ED a4

(o +9a)(oxc ) 2

9000000,
SRS

N ara
) C
S

X

X
I
B

%

i

o
5%
(0

A
I A N
SIS
KL

%

X
55

ototet

(i) Hence, solve x*+5x—36=0

(oc+ Q)L.‘)c -—4) =0

v o4
-q 4

>é

ZAN
RS
ototet

n

1
0
QV
[

n
L

oo

25

o
<

%
Xs
535

X
<R
%

~
p—
N’
//// >
SAR
i)
5

(Total for Question 9 is 5 marks)
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10 Here is isosceles triangle 4ABC.

0%

A V0000
ave%e¥% <
RIS

S

4 Diagram NOT
accurately drawn

AR

\NSTHIESSA
THIS A

>

C

D is the midpoint of 4C and DB = 16cm.
Angle DAB = 65°

Work out the perimeter of triangle ABC.
Give your answer correct to one decimal place.

b\ LS = 1b x = b
H S = 1° —_
o oC s bS
e Y =13 LS. -
oc| 5 bon b5k e =le
A o tan 65
160 o '-?-L;.E&q

Pefmw,w e L 21T L5 t Qx 2 LLOG

= 36-224Q..

?
C 1dp)

SO;Z ........... cm

(Total for Question 10 is 4 marks)

J
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11 The cumulative frequency graph gives information about the weights, in grams, of
90 bags of sweets.
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(a) Find an estimate for the median of the weights of these bags of sweets.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA grams
(2)
Roberto sells the bags of sweets to raise money for charity.
Bags with a weight greater than d grams are labelled large bags and sold for 3.75 euros
each bag.
The total amount of money he receives by selling all the large bags is 93.75 euros.
(b) Find the value of d.
Q%35 + 335 = QS b&as
so Q0-dS = 63
a=..10b .
3)
(Total for Question 11 is 5 marks)
J
13
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12 (a) Express as a single fraction.

x=2 x+1
Give your answer in its simplest form.

/_‘:—(‘:x*o - 3(90-2\
Cc-2)(x+ L)

Lo + 4 - 2o0c + b

(oc-2) (c+ L) .

= oc + 1O
e )
Coc ~2)Loe + -

:’:’0,
SR

¢
X%
3%

X 10

foa
s

IR

¥
1
0
)
(\
-

%
%

19e%%
%:’:
J

XS

3)

%
5005
AL
s
R

QR
SR
Joski= v 008
oSele

%

<

oY¢
0%’

(b) Expand and simplify 2x(x — 5)(x — 3)

Qe (oc2-8x +15)

I

Axd -1bx? + 302

KE RN
X RKX
QKL

Qe = 1 bop 24 300
3)

(Total for Question 12 is 6 marks)
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13 Point 4 has coordinates (5, 8)
Point B has coordinates (9, —4)

Cud (a) Work out the gradient of 4B.
Sezeted . - -
=z groduent = £
q-5
== - -3
N N,
(2)
The straight line L. has equation y =—4x + 5
(b) Write down the gradient of a straight line that is perpendicular to L.
mm, =~}
-4 xMgqg - -1
m1 s - I - 1
— L+ L
1)

(Total for Question 13 is 3 marks)
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14 Ding is going to play one game of snooker against each of two of his friends, Marco

and Judd.

The probability tree diagram gives information about the probabilities that Ding will

win or lose each of these two games.

Ding against Ding against
Marco Judd
0.9 Ding wins
06 Ding wins
0.1 Ding loses
0.25 Ding wins
0.4 Ding loses
0.75 Ding loses

(a) Work out the probability that Ding will win both games.

P(ww) = O bx0-9

(b) Work out the probability that Ding will win exactly one of the games.
P(wL) 0:6bx0l - 006

TP(Lw) @ 4xGas: O\
G'lb

(Total for Question 14 is 5 marks)
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St

v =9.6 correct to 1 decimal place
u = 3.8 correct to 1 decimal place
t = 1.84 correct to 2 decimal places

Show your working clearly.

Q6%
/0

NV & q[a
™ q:55

Calculate the upper bound for the value of a.
Give your answer as a decimal correct to 2 decimal places.

s q‘ES - 3'35

1-835

= 321525 --
ﬁ.
(o)

(Total for Question 15 is 3 marks)
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16 The diagram shows the positions of three ships, 4, B and C.

North
A
?
®
B
150m
North
120°
A
275m
C

Ship B is due north of ship A4.
The bearing of ship C from ship 4 is 120°

Calculate the bearing of ship C from ship B.
Give your answer correct to the nearest degree.

Diagram NOT
accurately drawn

BC‘L N lso‘l_(_&qu_gx lsaxgqu Ces IO

= 139 33S
BC : J1293725 = 25iaaz
angLA/%\C,

anb . anlo
NET 25425

\

B : 8un” ' | L1180 23S
REJ22
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= 34.37 ..

! = Jg(}*g(%,bBQ -
S IRO 36 ..

nea/esbd%rm

Doge; & 4 lo%
el
(939, 7%

.00~0~00

e (Total for Question 16 is 5 marks)
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17 A solid, S, is made from a hemisphere and a cylinder. &5 >
SR

The centre of the circular face of the hemisphere and the centre of the top face of the s 53
cylinder are at the same point. & \

OO0

Diagram NOT
accurately drawn

90302050525

lmnalna:;glgnoq |
SRS

S

&
S
S
o
|

SRRRRRIIIRLLRLR

(O
X8

RIS

!

(20 —4x)cm

YaUY SIH
ORRK

R385

1007050050252 20 % %0 %%
SRR %%

RIS

The radius of the cylinder and the radius of the hemisphere are both xcm.
The height of the cylinder is (20 — 4x)cm.

1
The volume of S is ¥ cm® where V' = 3 Ty

Find the maximum value of y.
Show clear algebraic working.

\ - L,c%mc?’ + mxe2x00-Lx)
po)

3

2 » QO - LT

= L e
o

(2ot -t + xS gHy

)y

RS

X3 _@-\Q)scB + LOx? =¢3

RRRRRERREK

I I

OO

3 . LG -10x3

- Yady SIHJ.NIEILlHM.LONOG s

SRR

RO

SX5

20
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1209 - 30x*

&

Q05 - 02 = O

DC:C“Q_’@::Z{.
30

Y Lo LY - 10x L3
= 320

(Total for Question 17 is 5 marks)

18 Given that (8 ~Jx )(5 +x ) = y\/; + 21 where x is a prime number and y is an integer,

find the value of x and the value of y.
Show each stage of your working clearly.

40*8&-5‘]-;"—‘33

e

L‘_O-ac +3'\‘—£ c.f. R1I -t'(‘j\(—:z

L[_O-Dc = Ql d: 3
HC = I{.O"a[
=19
D N T
Y =B
(Total for Question 18 is 3 marks)
. .

21
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19 Solve the simultaneous equations

Show clear algebraic working.

X —9y—x=2y"-12
x+2y-1=0

oc = 1 -y
22 = (L-dy)L- )
=1 -lyt k&z

_ + 1.. - - = 2"'[;2
\ Lt_éj Le(tj ch (t 28)
~— 2— - - Land El- —E 1t;2' = <:3>
| Ay by -y L+ 8y - oy

C

R
&
=

1 - x4

(Total for Question 19 is 5 marks)
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2 )

20 A and B are two similar solids.
Diagram NOT

accurately drawn

A B

A has a volume of 1836cm’
B has a volume of 4352 cm’

B has a total surface area of 1120 cm’

Work out the total surface area of A.

Volome saale factor = 4252
1836

(Total for Question 20 is 3 marks)
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21 A curve has equation y = f(x)
The coordinates of the minimum point on this curve are (-9, 15)
(a) Write down the coordinates of the minimum point on the curve with equation
(i) y="f(+3) < Y
-q-3 -1 1S

Com ¥ NS )
1
(i) y = 3 19 = Y

The graph of y=acos(x + b)° for 0 < x < 360 is drawn on the grid below.

2

1 \
0 RO 360
1

-2

Given that a > 0 and that 0 < b < 360 Qo = Q
(b) find the value of @ and the value of b. b- qO

( N ¢

(Total for Question 21 is 4 marks)
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22 The function f is such that f(x) = x> — 8x + 5 where x < 4

Express the inverse function f ' in the form f'(x) = ...

Ce

1)
—
3
1
N
P

—

(Total for Question 22 is 3 marks)
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23 OAB is a triangle.

o]

Diagram NOT
accurately drawn

0
— N — —)
OA=2a and OB =2b 65 - OA + AAN
M is the midpoint of AB.
N is the point on OB such that ON:NB=2:1 = o?a + }\ [%b —26\:)

P is the point on AN such that OPM is a straight line.

Use a vector method to find OP: PM
Show your working clearly.

P?% : olb -0

OT% : o+ b-o
=a+tb

it Mg - b-a
N A _2,<2b %ol :-%b + 2.

__>
= - U Al-Lbedo
O?P"’M(,C*-{'b) oP .gb-i' (3 )

b

- A c
o+ o %b %Rb*

% - u Q)b tdAa
G -4

XS
3ua +3ub « (B -42)bt bAC

3w = bA A= A-LkA
bA = L -L4A

) AR N R0 0
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(Total for Question 23 is 6 marks)

Turn over for Question 24
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24 An arithmetic series has first term ¢ and common difference d.

The sum of the first 2n terms of the series is four times the sum of the first #» terms of
the series.

Find an expression for a in terms of d.
Show your working clearly.

Son %(o‘la'c(ﬁn-—l)d Snséazm@.-ud)

n (20 « 2nd -3) =%[Qa+nd—c1)

(1}

i

1]

SQno +Q,n2‘cl_—nd - o ¢ ntd _ .‘Qé
2 5

Jdno +In2d -nd = L (na e N2l - nd)

—

= =
Ono 2P = hva I - 2o
O : Ana -Qno ~dnd t rid
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(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

P 6 6 2 9 7 A 0 2 8 2 8
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