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International GCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Pythagoras’ Volume of cone =  zr’h Volume of sphere = % 7zr3

Theorem
A Curved surface area of cone = 7rl Surface area of sphere = 47r?
b
a ! h

adj = hyp x cos 0

h opp = hyp x sin 0

yp _ .
opp opp =adj x tan 6 In any triangle ABC

0 C

opp

or sing =
hyp b a
coso o A c °
hyp
b c
O 1 . = =
tano =LP Sine rule: sinA sinB sinC

adj

Cosine rule: a?=b%+ c?—2bc cos A

Area of triangle = 5 ab sin C

Circumference of circle = 2xr  a |
A
Area of circle = 7r? h
vl

[ »l

The Quadratic Equation
Volume of cylinder = zr2h The solutions of ax?+ bx + ¢ =0,
where a # 0, are given by

AN
N

Curved surface area
[ ) of cylinder = 2zrh Nk Vb2 —4ac
.- ~ a 2a
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Answer ALL TWENTY ONE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
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(a) Enlarge shape S, by scale factor 2, centre (1,1).
Label the new shape T.
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(b) Describe fully the single transformation that maps shape T onto shape S.

(Total for Question 1 is 3 marks)
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( )

2 (a) Solve 6t—5=2t+9
Show clear algebraic working.

(b) Expand and simplify 3(2y + 2) + 2(y — 4)

(c) Simplify fully 4wxy + (8xy)

(Total for Question 2 is 7 marks)

4MAQ | 2016 | May/June | Paper 2HR | GradeMax

P

b 4
4
008, &

LN
pozorsls
SRS

9 0%
(02002
4%3%%’
SN

Sotorerity

K5
o

R

<3
<

3%
Srgs
SRS

0%
%
2P

3
%3

L
X %
96" %%
SRR

X

%

.:
R

%
<
%

3RS
XK
XK
35
(KRS
25

A
2
%
5
X

.:‘:.:
SRS
%5
3R
3R

0L
(00ede!
K8

A
cgu&
s
%

JotoNess

%%

RS
SRS
IRREKE

%
??0
25
<5
K5

%

S
890

35S
3555
%%

sfotosototeset
X
Soget
2%
K

0
otoletet
]
v$§0

g
B

9 009
JXE<L)
RN S
SRR

0
0%
(]
Vo
Py

QO
S
I
X o]

KR
fotesete!

R ILSER
e

Y
PoseTatatet
KD
=920
K=
QA
S
29% o 1%
SEATIK,
LS
KIS
LK
SRS
SN
e
%&;90

%
0‘0

%
<
55

KK
R SIA
X XX
KX
CRRHRAIRRLLLK

KA A A A
TS

XA AR
R RS
A <A

X R ICKARR KK

06
o
9%

ot

9

%
%

.:
<5
:’

%%



K )

T 49
o
KA

KKK
CRRK
‘O’G’Q’:A S
(]

ot
A
o
Poted=vivedy
Foet=%
) .9.0
el
KA
D Sotstited
SIS
09%"ale?
poleetel
QBT
SSARES
SRS
S
S
D00l 120000
S
SRS

<
o9

-

DRRK

X
<K
oo

X
SEEIIEL
B

XXy

R
IE

XK
e
vl

%%
KK
:’.’

%
<

%
%0500 %% %%

OOQKAIR
s
RN
RRHIKHL LKL RKA

KX
SRR
IR
oottt etetetoteteds
SR SRS

<
QRLIRKS

oo
KRR
ZESILEE

0>
XSS
ool

PSS

QEAKKL
%%

S5
RREXRS

X
283

%
KK RKR KK
%

58
‘00

<
St ot totetetotetotete!
S

%%
o002t
‘V

¢
3
]

2
%%
%%

OGRS
poatetetelstotitore!
s
FEISSAR
LRI LA

RIS

<

%
N
R
CORR

0%

K

<

<

¢

5
SR8%

%
%
<
%
%
<
%
%
%
X
<

SN
RERRERRRS

(>
KRR
oosede!

35
Protoetetetetetoteds
RLELERS

%
2%
%
%

3 There were 2.1 million people living in Dubai in 2013
1.75 million of these people were not born in Dubai.

(a) Work out 1.75 as a percentage of 2.1
Give your answer correct to 1 decimal place.

The unit of currency in Dubai is the dirham.
The exchange rate is £1 = 5.52 dirham.

The cost of a pair of running shoes in Dubai is 343 dirham.
The cost of an identical pair of running shoes in the UK is £54.99

The pair of running shoes is more expensive in Dubai than in the UK.

(b) How much more expensive?
Give your answer to the nearest dirham.

...................................................... dirham

A plane flies a distance of 5522 km from London to Abu Dhabi in 7 hours 24 minutes.

(c) Work out the average speed of the plane.
Give your answer in kilometres per hour, correct to 3 significant figures.

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

3)

(Total for Question 3 is 8 marks)
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r

4 Here is a kite ABCD.

D <

Angle DAB = 111°
Angle ADC = 90°

(a) Work out the size of angle ABC.

Diagram NOT
accurately drawn

4MAQ | 2016 | May/June | Paper 2HR | GradeMax

e
SR

Do%el

2SS
PoseTeL I
Dedei W
e araltedy
DoSeraraded
QS
KSR
SIS
Doetiteless
0% £220%08
SBPRCS
SRS
BeSes o 058

X

%

.:
R

%
<
%

3RS
XK
XK
35
(KRS
25

A
2
%
5
X

.:‘:.:
SRS
%5
3R
3R

0L
(00ede!
K8

A
cgu&
s
%%

JotoNess

%%

SHRXK,
0K
GRRERS

%
03:0
25
<5
K5

2
S

890
35S

3555
%%

sfotosototeset
le%e?
Yo%ed
2%
K

0
otoletet
]
v$§0

g
B

RO
etaetete
KEYIREL
LRIIN XS
o
SRR

<
2%
o
&
L

XX
o

X

<
QD
X5

K

-4

2
2%
IS8

v
e

o
pRe

RLELEEL

Jatesetiteds

fo-aelotel

Lot

IR

OO ess

B0 %93
2

KK
Ry
X XX
KX
R RRLLLK

KA A A A
TS

XA AR
R MY
A <A

X R ICKARR KK

06
o
9%

ot

9

%
%

.:
<5
:’

%%



Two of these kites are arranged so that a shorter side of one of the kites is placed on top
of a shorter side of the other Kite, as shown in the diagram below.

Diagram NOT
accurately drawn

(b) Work out the size of angle x.

9%t
e
E’

COROAR
g
XRARYE

CEXKLLRSIER

<
0
é’
OISR

090,
XXX
SR

SRS

69%%%%%
o%

Jastotelatese:
CRERKS

%%
%
SRR

(c) Work out the size of angle y.
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(Total for Question 4 is 7 marks)

%
5
25
5%
09

<
XA

’.’:’:
poote!
:’:’:‘

R

J

7

4MAQ | 2016 | May/June | Paper 2HR | GradeMax Turnover »



r D

5 (a) Complete the table of values for y=x2- 4x + 2

(2)
(b) On the grid, draw the graph of y = x? — 4x + 2 for values of x from -2 to 5
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(Total for Question 5 is 5 marks)
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( )

6 Here is a list of numbers written in order of size.

3 6 X y
The numbers
have a median of 8
have a mean of 11

Find the value of x and the value of y.
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(Total for Question 6 is 3 marks)
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(

7 Here are two circles.

Diagram NOT
accurately drawn

The circles have the same centre O.
The radius of the inner circle is 3cm.
The width of the shaded region between the inner circle and outer circle is 2cm.

Work out the area of the shaded region.
Give your answer correct to 3 significant figures.

(Total for Question 7 is 3 marks)
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( )

8 Louis makes a model of a plane.

The wingspan of the model is 50 centimetres.
The wingspan of the real plane is 80 metres.

(a) Work out the scale of the model.
Give your answer in the form 1: n

i The length of the real plane is 72 metres.
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= Give your answer in centimetres.
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(2)

(Total for Question 8 is 4 marks)
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r

9 There are 30 apples in a box.
The mean weight of these 30 apples is 120 grams.

There are 10 apples in a bag.
The mean weight of these 10 apples is 95 grams.

Work out the mean weight of the 40 apples.

...................................................... grams
(Total for Question 9 is 3 marks)
10 Solve 4x+3y=6
3x +5y=-1
Show clear algebraic working.
X =
(Total for Question 10 is 4 marks)
\ J

12
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( )

11 Here is a triangle QRS.

Diagram NOT

accurately drawn
15cm

SQ=15cm
Angle RSQ = 90°
Area of triangle QRS = 60cm?

Work out the size of angle SQR.
Give your answer correct to 1 decimal place.
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(Total for Question 11 is 4 marks)
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( )

12 The table gives some information about the incomes, £1, of 100 people in the UK.

Income (£1) Frequency

0 <1< 10000 12

10000 < 1 < 20000 41

20000 < 1 < 30000 25

30000 < I < 40000 12

40000 < | < 50000 6

50000 < I < 60000 4

(a) Complete the cumulative frequency table.

Cumulative

Income (£1) frequency

0<1< 10000 12

0 <1< 20000

0 <1< 30000

0 <1< 40000
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(b) On the grid, draw a cumulative frequency graph for your table.
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13 (a) Write 250000 in standard form.

The radius of the planet Jupiter is 6.99 x 107 metres.
The radius of the Earth is 6.37 x 10° metres.

The volume of Jupiter is k times the volume of the Earth.

(b) Assuming that both planets are spheres, calculate the value of k.
Give your answer correct to 3 significant figures.

(Total for Question 13 is 4 marks)
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2-3y 1
2y +——2L ==
14 (a) Solve 2y 2 1

Show clear algebraic working.
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(c) Expand and simplify 4x(x + 3) — (2x — 3)?
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(Total for Question 14 is 8 marks)
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15 Naveed has two bags of tiles, bag A and bag B.

There are 10 tiles in bag A.
7 of these tiles are red.
The other 3 tiles are white.

There are 8 tiles in bag B.
5 of these tiles are red.
The other 3 tiles are white.

Naveed takes at random one tile from each bag.

(a) Work out the probability that the tiles are the same colour.
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All 18 tiles are put in a box. S
Naveed takes at random one tile from the box. SRS
He does not replace the tile. S5
Naveed then takes at random a second tile from the box. §§:§§§§§~
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(b) Work out the probability that both tiles are red. SR
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(Total for Question 15 is 5 marks)
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16 Solve 2x?-6x+3=0

Give your solutions correct to 3 significant figures.
Show your working clearly.
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(Total for Question 16 is 3 marks)
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(

17 The diagram shows a prism.

Triangle PQR is a cross section of the prism.

PR =20cm
MP =12cm
Angle PRQ = 30°
Angle PQR =90°

Diagram NOT
accurately drawn

Calculate the size of the angle that the line MR makes with the plane RQLN.
Give your answer correct to 1 decimal place.

(Total for Question 17 is 5 marks)
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18 The Venn diagram shows a universal set #and three sets X, Y and Z.

&

The numbers shown represent numbers of elements.

n(X’) =14
niz) =14

(a) Complete the Venn diagram.
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(Total for Question 18 is 4 marks)
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D

Diagram NOT
accurately drawn

AB is parallel to DC
DC =2AB
M is the midpoint of BC

-
AD =2b
-

AB = 4a

_)
(a) Find BM in terms of a and b.
Give your answer in its simplest form.

N is the point such that DCN is a straight lineand DC: CN=2:1
(b) Show that AMN is a straight line.

2)

(Total for Question 19 is 4 marks)
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20 The sketch shows the curve with equation y = x? + 4 and the line with equation y = x + 10

ylk

y=x+10 A

The line cuts the curve at the points A and B.
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Sl M is the midpoint of AB.
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T Find the coordinates of M.
S Show clear algebraic working.
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KR
0 0.0,
XX
12006
5055
RS

<
XA

’.’:’:
poote!
:’:’:‘

R

23
|II| Turn over »

4MAOQ | 2016 | May/June | Paper 2HR | GradeMax |



r

21 y=at?-2at

x = 2a4/t
Express y in terms of x and a.

Give your answer in the form

where p, g, m and n are integers.

(Total for Question 21 is 4 marks)
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