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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to n terms, § = % [2a + (n — 1)d]

The quadratic equation

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

—b £+b* — dac

2a

X =

Area of trapezium = %(a + b)h

< - >

Trigonometry

In any triangle ABC

Sine Rule % =2 __¢
smd smB sinC

Cosine Rule > =5b*+ c* —2bccos A

Area of triangle = %ab sin C

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

Volume of sphere = %m**

Surface area of sphere = 47/”
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Answer ALL TWENTY FIVE questions.
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Write your answers in the spaces provided.
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1 Here is a biased spinner.

red

green X yellow

purple
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When the spinner is spun once, the probabilities that it lands on red or on yellow or on
green are given in the table.
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Colour red yellow purple green
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(a) Work out the probability that the spinner lands on red or on yellow.
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(b) Work out an estimate for the number of times the spinner will land on purple.
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(Total for Question 1 is 4 marks)
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In a warehouse there are two types of shelves, type R and type S.
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These two types of shelves are arranged into shelving units that form a sequence of patterns.
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Here are the first three terms in the sequence.
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The width of each type R shelf is 2.4 m and the width of each type S shelf'is 3.5m
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(a) Work out the total width of a shelving unit that has 6 type R shelves.
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A shelving unit has n type R shelves.
The total width of this shelving unit is W metres.

(b) Find an expression for # in terms of n
Give your answer in its simplest form.
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(Total for Question 2 is 4 marks)
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Here are five cards.

Each card has a number written on it.

The mean of the five numbers is 12

Work out the value of x
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(Total for Question 3 is 3 marks)
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4 The language department of a college has 180 students.
Each student studies exactly one of French, German, Italian or Spanish.
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15 students study French.
45% of the students study German.
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Express the percentage of students studying Italian or Spanish as a percentage of those
studying French or German.

(Total for Question 4 is 4 marks)
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5 (a) Expand 3c’(c+4)
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7 The diagram shows a solid cylinder made from iron.
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The cylinder has diameter 18 cm and height 3.5cm
The mass of the cylinder is 7.04 kg
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Work out the density of the iron.
Give your answer in g/cm’ correct to 2 significant figures.
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(Total for Question 7 is 3 marks)
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8 Jane bought a new car for $18 000
The car depreciates in value by 15% each year.
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Work out the value of the car at the end of 4 years.
Give your answer correct to the nearest $
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(Total for Question 8 is 3 marks)

9 Solve the inequality 3 —4x < 11

(Total for Question 9 is 2 marks)
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10 Line L is drawn on the grid.
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Give your answer in the form y =mx + ¢
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11 The diagram shows a quadrilateral ABCD
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In the diagram, ABC and DAC are right-angled triangles.
BC=6cm AC="T75cm
The area of quadrilateral ABCD is 31.5cm’

Work out the length of AD

Diagram NOT
accurately drawn

12

P 6 8 7 8 9 A 0 1 2 2 8

G
35
258

00
KK
SO

%
LK
d‘

K
Seotetetotetetetetote!

<
%
20
O SRAatatatatatetotetel

GERRELENLS
CXRRLLRRLLRRL

e
35S
oo
detess

2
P00 o 4
LI
CXERS
b9
o

KO
LIS
desear et
s

ot
ot
otue!

KX

X

LS

%
%

IR
RS 90
ettt
2K )

XK
%
Qf

Soeseteseteses

e e O O O N O 0t

b > %

oa
R

¢
ot e tetetetetotetetototototetotetotetels

KKK K KX
SIS
000000000000000000000&5

%%

IR
LKL

R IIA

RIS

190 % %%
SR
S 1%%

& Koo
AR
9%

K

QLKL
LR

oot totetetetetetete!

%%
XX

LY
2K
)
88
SR

X
KK

atatoe,

doedes

&
o

<
<5

K
J‘
e

QX

X0

T
vl
&

9%
X XX
‘e
2R

R ostetarrses
o
o
P

~
2
= )
K
o

AKX A
RIS KARK
% ’p. QQ

35
SIS
QRS
SEEES,
poasesetedss
SRR
Josesetetess
Ddetodetes
SRKIES
SRR
Bosesetetess
D letodetes
IRKIES
SRR

ZRRRS
8858
SRILS



L

( )

2
SRR

G0

255
ool

55

Question 11 continued.

¢
235
2
GOSN

O
IR
SRR
oot totetetetetotetetes
RRLHLRRLRKRARRK,

0000
foloteses
RS
{ XX
AL
5

<
oo
i
5
%S
55

%
§’
Q
V&Y
0%
LS

9%
2000
D

]
é’

RINI N
S Svalsecstels:
ZRLRRLIRKS

<9
<
i
%

09¢
X
‘0
it
%

SRERILEILE:
QLS R A
0ot YN
R RRIERRKIIRIIIRKLES
!

<
O
X
0
2625

KOO IAAAR A AR A A AR AR A

0
plogets

%%
QLS

QRO
EIRIBEILS
SeS0geses
KX

SERAES
5

KRLKL
e O O O 0t

0008
RIS

Q
IR
ney | S0ty

T

5

ot
5
S

IR

KL
bose!

q;gy?ug
S
SORRLIRILRIIIIEREKK,

A
&
S

52
-
c

%

vy

%
oo

%
X

<
ohoNetese
A
%
S

o
k)

Q
5

(Total for Question 11 is 6 marks)

hoses
2K
9

o

%
%

938

<
o
S
5
ot

<

93!
28

2oe?
28

%
<X
%%

OO
SRR
LIRS
RLRREHE
CRLRRLHRLRILES,

00
fogoteses
R

5 2?""
59 9300

TORLKS

R,

¢
o2
"

<

S
25

o9

=
%
<
s
S5
*
55

5
58S
SRR

(X
55
K5
R
&5

00
X%

8

5

19 %% %
LIRS s el
LKA <3

LN
R

%%
KPR RLL

X
K
QLRI

%
9

X

detetetelatetetetetet

<X
100,
e

. J

VD 00 A OO RO A0 .
Turn over »
P 6 8 7 8 9 A0 1 3 2 8 urnove

%




0 09,00,

) SR

S

SRLLER

SRR

Jotetetete’s

S

12 P=3"%5% 7 SR
XX s

2 2 R
=3"x5x%x7 e
SRS

<
o
[
9%
"%

<55

2
SN

(a) Write down the highest common factor (HCF) of P and QO 3§3§;‘§’

%
o

%

s
S
B0 0 Y036
DR 20
0&0{).0

K008

X
plotetes

~
(=
A —
A
S
RN

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o

oa
R

oot tetotetetatetetetotetetotetototetods

%
o

05
o otelotetetetes

SSESTES
%
000 0 0O 000 OO 0000 0 0.0

pofosesesessses

P=3x5x7
0=3x5xT7T

%%

IR
LKL

R IIA

IR

SRS
3%&’0 Qg@%&
boss
<5

0
203
K
o5
5

258
etatetetetotetetet

(b) Work out the value of P’ x Q
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13 Here is the number of runs scored by a baseball team in each of its 15 games this season.
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14 Solve the simultaneous equations
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3x -5y
4x + 3y

Show clear algebraic working.
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16 (a) Expand and simplify  (Bx—1)(x +2)(3x + 1)

2x° 2

(b) Simplify fully
8xy?

3)

(Total for Question 16 is 6 marks)
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17 Here is a parallelogram PQORS, in which angle SPQ is acute.
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Diagram NOT
accurately drawn

3.8cm

P 6.1cm 0

PO=6.1cm PS=3.8cm

The area of the parallelogram is 18 cm’
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Give your answer correct to 3 significant figures.
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18 The diagram shows a cube ABCDEFGH with sides of length 6 cm.

T

6cm G

S |

T is the midpoint of 4B and V is the midpoint of CH

Work out the distance from 7'to V in a straight line through the cube.
Give your answer in the form Ja cm where a is an integer.

Diagram NOT
accurately drawn

(Total for Question 18 is 4 marks)
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19 The histogram gives information about the height, 7 cm, of each tree in part of a forest.
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The number of trees for which 300 < & < 400 is 8 fewer than the number of trees for
which 400 < 4 < 500

Work out an estimate for the number of trees in this part of the forest that have a height
greater than 500 cm.
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20 The diagram shows two similar metal statues.

Diagram NOT
accurately drawn

The volume of statue B is 20% less than the volume of statue A
The surface area of statue B is £% less than the surface area of statue A

Work out the value of &
Give your answer correct to 3 significant figures.

(Total for Question 20 is 4 marks)
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21 Express in the form p + JE where p and ¢ are integers.
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22 The diagram shows a sketch of part of the curve with equation y = x* — £ where p is a
X

positive constant.

=V

Diagram NOT
accurately drawn

For all values of p, the curve has exactly one turning point and this turning point is a

minimum shown as the point 7 in the sketch.
For the curve where the x coordinate of 7' is —3

(a) find the value of p
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The line with equation y = k is a tangent to the curve with equation y = x* — —
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(b) Find the value of £
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(Total for Question 22 is 7 marks)
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23 (a) Express 2x” — 12x + 3 in the form a(x + b)’ + ¢ where @, b and c are integers.

The curve C has equation y =2(x +4) — 12(x +4) + 3
The point M is the minimum point on C

(b) Find the coordinates of M

(Total for Question 23 is S marks)
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24 Elliot has x counters.
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Each counter has one red face and one green face.
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Elliot spreads all the counters out on a table and sees that the number of counters
showing a red face is 5

Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.

19
The probability that there are still 5 counters showing a red face is o

Work out the value of x
Show clear algebraic working.
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(Total for Question 24 is S marks)
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25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series.
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The 8th term of this series is 45
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Find the first term of this series.
Show clear algebraic working. S
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