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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, S, = g [2a + (n— 1)d]

The quadratic equation

The solutions of ax’ + bx + ¢ = 0 where
a = 0 are given by:

—b+\b* - 4ac

2a

X =

Area of trapezium = %(a + b)h

< - >

Trigonometry

In any triangle ABC

b c

Sine Rule — = — = —
smd smB sinC

Cosine Rule ¢’ = b’ + ¢* — 2bccos A

Area of triangle = %ab sin C

Volume of cone = %mﬁzh

Curved surface area of cone = 77/

A

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 71’
Curved surface area
of cylinder = 2zrh

Volume of sphere = %nﬁ

Surface area of sphere = 4°
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§ Answer ALL TWENTY FOUR questions.
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0 Write your answers in the spaces provided.

%

You must write down all the stages in your working.

1 nis an integer.

(a) Write down all the values of n such that -2 < n < 3
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(b) On the number line, represent the inequality y < 1
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(Total for Question 1 is 3 marks)
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2 Each time John plays a game, the probability that he wins the game is 0.65
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3 The shaded shape is made using three identical right-angled triangles and a square.
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A Diagram NOT
accurately drawn
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Work out the perimeter of the shaded shape.
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~ 1 5 Yusuf sat 8 examinations.
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5 Here are his marks for 5 of the examinations.
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68 72 75 77 80

For his results in all 8 examinations

the mode of his marks is 80
the median of his marks is 74
the range of his marks is 16

Find Yusuf’s marks for each of the other 3 examinations.
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6 (a) Work out the lowest common multiple (LCM) of 36 and 120

(2)

A=52xT*x 117
B=5"x7"x11

m, n and p are integers such that
m>2

n > 10

p >1

(b) Find the highest common factor (HCF) of 4 and B
Give your answer as a product of powers of its prime factors.

(Total for Question 6 is 4 marks)
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7 Milly went on a car journey.
She travelled from Anesey to Breigh to Clando and then to Duckbridge.

For Anesey to Breigh, Milly drove the 245km in 2.5 hours.
For Breigh to Clando, Milly drove the 220 km at an average speed of 80 km/h
For Clando to Duckbridge, Milly drove at an average speed of 72km/h in 50 minutes.

Work out Milly’s average speed, in km/h, for the journey from Anesey to Duckbridge.
Give your answer correct to one decimal place.

(Total for Question 7 is 4 marks)
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8 (a) Write 5 x 10* as an ordinary number.
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(b) Write 0.000 06 in standard form.
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9 (a) Simplify x*xx°

(b) Simplify (4)?)

(¢) Factorise n*—7n+ 12

(Total for Question 9 is 5 marks)
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Jonty has a storage container in the shape of a cuboid, as shown in the diagram.

Diagram NOT
accurately drawn

3m e

2.5m

Jonty is going to paint the outside of his storage container, apart from the base which is
shown shaded in the diagram.
He needs enough paint to cover the four sides and the top.

Each tin of paint covers an area of 15m?

The cost of each tin of paint recently increased by 10%
After the increase, the cost of each tin of paint is £26.95

Jonty says
“Before the increase, I could have bought enough paint for less than £200”

Show that Jonty is correct.
Show your working clearly.
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12 (a) Expand and simplify n(n —4)(3n +5)
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13 Hector has a bag that contains 12 counters.
There are 7 green counters and 5 red counters in the bag.

Hector takes at random a counter from the bag.
He looks at the counter and puts the counter back into the bag.

Hector then takes at random a second counter from the bag.
He looks at the counter and puts the counter back into the bag.

(a) Complete the probability tree diagram.

First counter Second counter

7 Green

Red

(b) Work out the probability that both counters are red.

QGreen

Red

Green

Red

(2)
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Meghan has a jar containing 15 counters.
There are only blue counters, green counters and red counters in the jar.

Hector is going to take at random one of the counters from his bag of 12 counters.
He will look at the counter and put the counter back into the bag.

Hector is then going to take at random a second counter from his bag.
He will look at the counter and put the counter back into the bag.

Meghan is then going to take at random one of the counters from her jar of counters.
She will look at the counter and put the counter back into the jar.

7
The probability that the 3 counters each have a different colour is >4

(c) Work out how many blue counters there are in the jar.

(Total for Question 13 is 7 marks)
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14

55°

A, B, C and D are points on a circle, centre O
AOC is a diameter of the circle.

Angle BAC = 55°

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

(Total for Question 14 is 4 marks)

Diagram NOT
accurately drawn
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square of the smallest number and the square of the largest number is always 2 more
o than twice the square of the middle number.
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§ 15 Using algebra, prove that, given any 3 consecutive whole numbers, the sum of the
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17 The Venn diagram shows a universal set # and three sets A, B and C.

CRELLQELEILER KK

R RIRICCRIRRLKKLEL

5
!
%) !
AL FX
R

&

X Xy >
B o
I

ARARKI
ERRLRK

0% %

<>
%S
XSS
ORSRRILRS
RIS

%
ERRHRK,
0%
S5
K

RIS,

QERKLERKL

QLS
300!
%!
00
%

XK
N
55

Qp”
X
QRIS
CRRERLLS

RKS
55

I
0%%

%
o

o
O
%

o~
52
9, 4008
R
3L

SO

6, 3, 8, 2, 5 and 4 represent the numbers of elements.
Find

(i) n(AuU B)

X KXKA
D!
o%
RIS
.

[y
A

%%
o2
X

Qq%p
<
X

XX
9%

o5
%%

%o

(i) n(An Q)

%%
X

o
5
9%}
55

CGAE ISR
55

QSRR

090005000 %00, 00,0 %

%
$0%e%

S
X

S

0:0000‘00000

SRS

05
5,
58
%&’
0L
9%
—_~
[
A

(iii) n(BNC’)

(iv) n(A'uB'uUC’)

(Total for Question 17 is 4 marks)

. J
21

o R O 0 R0 Turn over »
p 6 8 7 2 7 A 0 2 1 3 2




9%
Jotele’

( )

<>
%
Bore%es

LRRLRRA

o
o
<
%S
0%

358

505K

2e%o
35

<
0’0
9

RSRRE

0
K IR

SIS

IR A
CRICRIIERK

58
ISR ICHK

18 The three solids A, B and C are similar such that

&
<

Dootetetotetotetetetotetetetet

X AXRKARKOAXKKAAKRKAA XA AN

K
.0

the surface area of A : the surface arecaof B=4:9

0%

0
X
L)€
& X
R
otele%%

and

S
kS
0%
hote%e!

X
N
e
XS

X

X
':‘ A ]
V.'
X

the volume of B : the volume of C = 125 : 343

%
Xe
L
7
ot

Work out the ratio
the height of A : the height of C

Give your ratio in its simplest form.

POSN » 9%
SRS

O
XX
RS

COGKAA
G IRRLEIEKS
ot tetete!
XK 2008,

X (<
QILERLH
OOt tetesetetadetetetotetet

IEIARIEK
QRERLXKL
9% %
P00 %0202 %0 %% %

bl
000000000000000..0.: X

RRRKLRKELRLRLZRLRRLLRLRS

L
SRS
0000000000000000‘.0

<
SR
ol

0:0000000000000’00

<
%
SR
5
Q%5

58
3
%
%

%
%

K
%
0‘0
5
‘0

oete
0920,
doe%e:
ﬁ??
X

55
gt
o0
f;
et

0
X
<X
i
>
<X
58

K

é‘
@ %
x)
<
S

%

2%
ods

)

%

3,
QK
039}
X

OO0
LKL
qgg%p
2
3
R
%

XK
K
$0%¢

e
QL
R

¢
KL%
g5
K3
%y
NN
ote%e%!

[§:9
3
3
X

X
'S
%
ﬁ%
0
K

b
b

%
XX

%
K
Cx

%
%

)
X%
XKL

%
X1
XS
)
X
%

kol
>
R

SRR
RRLRKS
o

2R

4>
X

250%

st
%

oS
dosesetoled
ORI
SRR

X
0000000000‘0’

SLRLLEIRLKERL

SR8KL
L
SRREEEKE

EAERAA
RIERRLEIKKLEL

X

SRR
‘:

<

XA
0000
5

X
55
SRS,
%

90%%%
CRK-
Ve N
)& 2
SRS
KA KA AKX

»
2

<
X

(X
S
[
K
&
%

<5

oo
[
20
25

)

&
N
)
ot
%!

X
X

%
%
5

4
7
S

<

s
%

X
o

KK

L% 8¢
%020 %s%e% %

-~ )
soads
2
o

%%
0e%e

K
X

2

(Total for Question 18 is 4 marks)

-
<5

sYore
oo
b9%e%

o

78

o3z
SIS

et

Hed
DRA Kok BN
Jatoseleledeloradezeat
0‘00“ XK A

K5
X

CRRS

ote’s

&

05
%
¥
)
ool
2!

QKRS
o
XA

2
%

APAC
A\
v

%

XS0
o
2036,
S S tootetetoteteds
et -~

beSetels!

%

<
R
25

¢
X%
Bote%e!

SRR

%
%
COREHS

AR
$$$§$%é%500
So%ototetotetetatetetet
RL0KLS
2%
B!

¢
3
5

o2
< XSG IERK

%%
XXX

X AXHKIROXARAARRAARKA AR

. J

22
R O 000 arom
p 6 8 7 2 7 A 0 2 2 3 2




4

1
19 Given that | 3— | = x"
X

R ORRIIIIIRKIRKK

Xy
X
L
%

<
%
3
B
KA DR
KESRES

K
e (a) find the value of m

X Xy >
B o
I

RN
9055395

Given that a, b and c are integers,

R
200!

0% %

'S
35
S
2L

oo
5
RERS
S
XS

K
2
2R

(b) express 3x? + 12x + 19 in the form a(x + b)* + ¢

%
ERRHRK,
00.
S5
K

RIS,

QERKLERKL

QLS
300!
%!
00
%

XK
N
55

0.000
X
QRIS
CRRERLLS

RKS
55

%
O
QR

2535

o
O
%

o~
52
9, 4008
R
3L

SO

SXEINIR
OREERRIRKES

XA
D)
XX
X

X <

29.0.0.9.0.¢.

9200920 0.9
$o30%

5

000000 0 000000090 %

090005000 %00, 00,0 %
RLERILELRIERKIEXRL

(Total for Question 19 is 3 marks)

%
$0%e%

S
X

S

:’:’:
3
253
5

QLRI

R R IIRLIRKIK

. J

23
o R O 0 00 Turn over »
p 6 8 7 2 7 A 0 2 3 3 2




XX

096% %%
O
doseded ®

00000040‘4 e
LRRKE:

N\ %
NG

e
D

24

90%%
R
i —VA vxk

00000000000000000"0“0“0“0000000000000000000000000000000000000

GERSRKS
oKL
< QCRIGER LA

CRRERKLRKASRK

090% %% %%
KRR
NES

X SIERAEKLEHERKL
000000 0% 0 %% %%

ROKIRKERKLRLERKS
50 X

%
XX
5

%

9% 0000000000000000’0’0‘0’0’0’0’0’0’0’0’0’0’0’000000000000000000000000000000000000000

K LG I AH AL

IS LICK I s e s

QIR Yo %

s

0900000 0 %0 0 00 0. 9000t

RIS

00000000000000000

ARIR)
%% 020% o% 4 6.

oS o20% oS0 %% %0 %% CRIGRPEH IR I I N SR XIS

6% %0062 %% %% SRR SSRGS

RRKRRKAR KRR RRRRARKERRHAKARKASKLRRARKLRRASZRHRKARKARKAR,

o

4
%o-0%¢

<
QR

3%

o% XKLL IR AR AR AR AKX H IR IR IR AR IR IR AR AR AKX A ARKH KA N
0“0 9363 00“ % 00“0000000“00000"0“0“0“0“0“0 05’ N0000000000000000000000000000000000000 00"00 1900020050205 %0 %0 %% %

LY

ORLK

> R LIRS

YERECH e = s R oo
DX KNSRI S R R AR XX
B o o095
RRRRERRAKREERHRRIRIRRIRILSLRAAKLSRARKS

f(x) has one turning point.

20 The curve with equation y

The coordinates of this turning point are (-6, —4)
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The graph of y = h(x) intersects the x-axis at two points.
The coordinates of the two points are (-1, 0) and (6, 0)

The graph of y = h(x + a) passes through the point with
constant.

(c) Find the two possible values of a

coordinates (2, 0), where a is a
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Weight (kg)

The histogram gives information about the weights, in kg, of all the watermelons in

a field.

There are 16 watermelons with a weight between 8 kg and 8.5kg

Work out the total number of watermelons in the field.
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23 Two particles, P and O, move along a straight line.
The fixed point O lies on this line.

The displacement of P from O at time ¢ seconds is s metres, where

s=13—4t>+ 5t fort>1

The displacement of Q from O at time ¢ seconds is x metres, where

x=t*—4t+4 fort>1
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ing in the

Find the range of values of # where ¢ > 1 for which both particles are mov
same direction along the straight line.
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