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International GCSE Mathematics
Formulae sheet — Higher Tier

Arithmetic series

Sumtonterms, S = g [2a + (n—1)d]

The quadratic equation

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

—b £ \b* - 4dac

2a

X =

Area of trapezium = %(a + b)h

[« ; >

Trigonometry

In any triangle ABC

Sine Rule ,a = ‘b = ,c
smA smB sinC

Cosine Rule a? =b? + c?-2bccos A

Area of triangle = %ab sinC

Volume of cone = %n'rzh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = zr°h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %m“?

Surface area of sphere = 47r?
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Answer ALL TWENTY SIX questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.
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1 (a) Expand and simplify (y+4)2 —vy)
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2 Show that 62 +2i
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(Total for Question 2 is 3 marks)
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c Diagram NOT
accurately drawn

- 1

50

Xxcm 16.5cm

ycm

4cm

12cm

%

R
.ﬁﬁ&& L
GRS

N
S
255
KL
20!
420!

<535
9%
KRR
KKK

0>
S
S

X8
29
5

XX
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AB =4cm PQ=12cm RQ =16.5cm AC =xcm PR =ycm
(a) Calculate the length of BC
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(b) Write down an expression for y in terms of x
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4 Each side of a regular octagon has a length of 18 mm, correct to the nearest 0.5mm

Diagram NOT
accurately drawn

(@) Write down the lower bound of the length of each side of the octagon.

....................................................... mm
1)
(b) Write down the upper bound of the length of each side of the octagon.
....................................................... mm
(1)
(Total for Question 4 is 2 marks)
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5 The scale diagram shows the position on a map of a house, A
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The distance from Ato C is 700m
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(@) Mark the position of C on the diagram with a cross (x)
Label your cross C
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(b) Write the scale of the map in the form 1:n
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A bag contains only pink sweets, white sweets, green sweets and red sweets. S
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SRS

The table gives each of the probabilities that, when a sweet is taken at random from e
the bag, the sweet will be green or the sweet will be red. o
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number of pink sweets : number of white sweets = 2:1
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There are 28 red sweets in the bag.

Work out the number of white sweets in the bag.

QG ICIIIIIIIHHIIIIAIA

05
505K
X %
et
2!

ERLEIKLIKLAL
K RCIKIERIIKIE LI R IR IIRIK KK

R RAIR KKK RLR LK KKAR

o:e 0
%o TN
KIS
PNz 9%
SCPRR

(Total for Question 6 is 5 marks)

R R Al o
P 6 9 2 0 3 A 0 8 2 8



( )

RS

o5

IR
90
%%’

ootelotes

S

%%
<

LR

SERRRKR

X

7 Find the lowest common multiple (LCM) of 28, 42 and 63
Show your working clearly.
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8 The table gives information about the average house price in England in 2018 and
in 2019

Year 2017 2018 2019

Average house price (£) 228314 231776

(a) Work out the percentage increase in the average house price from 2018 to 2019
Give your answer correct to one decimal place.

The average house price in 2019 was 7.7% greater than the average house price in 2017

(b) Work out the average house price in 2017
Give your answer correct to 3 significant figures.

(Total for Question 8 is 5 marks)
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9 The frequency table gives information about the number of points scored by a player.

<L
<

s
o0

v
XA
PSS

- 1

50

Number of points Frequency

0 13

1 17

%

R
.ﬁﬁ&& L
GRS

<X

The mean number of points scored is 2

900,
S
K
35K
SR8

<535
9%
KRR
KKK

Work out the value of x

0>
S
bose%s

X8
29
5

XX

?'ggga
Q%

X
RS
A
Kiteteteds
RRRLS

N
9%, & %
(0% o %%
s

55

0

s
S

<
L
20594
o
<5
0%

Q>
o
<5
S5
25

X X
S0
55
et

00
ZRIRAS
Sogesasese%s
94
K
Sotelele!

1%

XARRKH

<
<X

%
KK

RS
588
ool
L

(9
bo%es

¢
?;oo
X
25
95952

<>
SR
<5
0%
o

%
X XX
5
0
XK

%
5

XX
5
év

XX

000
535S
25
0%
K
2R
K

A
Sk
S
25
XOXKA

0%
RS
58
XS5
%
3K

NSO o b
SRR
(0K

SREREIIILLEL

ORRIRILEIRLELE

LKL
KCRIRLKS

ORI
SIS

9%

KR
O
SRS 16 X )

<

R EIRKLLR

(Total for Question 9 is 4 marks)
. v,

11
acom R O Tum over »
P 6 9 2 0 3 A 01 1 2 8

ORRKARIRARARAAKAS

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b




SLRRK
7 I RRacsserasss
LRI,
SRR
G,

10 Solve the simultaneous equations

3.1
3.75

3x + 5y
6x + 3y

oJe o%e
L

Show clear algebraic working. e

O
s
X
Pk
GO 000000

QK

daseteseteteses
o 1 30
o= %
TR

<
Y
e

(>
X
S0 14
25

O
RRLSERLIEN
gt

5%

ORI
SIHIRIHKRIRIHLIKLAS,
LRSS

SRR RIS

s?‘
s%
%

<

<
5
20%%%
o
0

R
p>atel
..:»v«%’
KL
pRasevar et

R
S
X %

Y S

(Total for Question 10 is 3 marks)

X

095 %S
< X A
SSHELLS,
G052
25

SRR
(90950509
L J Sk

12
R O o
P 6 9 2 0 3 A 01 2 2 8




XXX
SRR
0S0%0tete%e%e%
KRLRKSE
SRR

%
SERRRKR

o

X
%%

<

(XX
8
Potete!
f92e
5!
%

QK5

28

o%
%

S8

<

<X
<

S8

<

020!

<
%
foletetet
KR
S
RS

o0°

<
S,
55

o0

<
LXK
KL,

XK
RIS

ORI
Speteeie’s
!

e

0K
2 elotete;
>

X9
SIS
QeSeteteted
RLIRLRKS

AKX

%
<X

RS
oot
(RS

ORES
%
CUCAERLEK
ORISR
KRS
SRERRIKS

<55

25

S
Setele!
RLLS

’:
EAS

XIS

PSRES
2

Lo Sotete!
oLo%%s

A<
RV

&
%
KRS

<X

<
BosooNesesetatatesetoret
5
sz te e dee o
s S e s

K

o

%
QLEKE,

Soetetetess!

bosaseietetels

%

00!

<>

9
hogs
94

5
boses
5
RS

<
<

%
<
K
0’0

o%
0%

600
%
%
doseocese’s
020!
S
RS

<

0
%
25
oo
5K
95
8

%
%%
LK
et

LK

<
<

b9t
o0

020!

2L
X
‘0

el

o0

<>
G
K

%

<
<

5

&%&

&
9%

o9
55
'
S

KK
potele’

(558
<

XX
<X

o0°

X
KRS
25
0‘£}
SRS

XXX
T

COERAAK
RS

G
S8R

218 8,
0&!&5 Q’k
RS

000000000000.0.:

<

e

e
2R

X
<4
<

5

<
%

hotote
5

X

KRS

R

o%
KRR R ILERKK

ILIRKIKK,
'

CSRRKAL

0%

CRRLAKL
9%

SR LRRRES

<55

%%

RIICIIRIIAN
XL LELRKL

CRRRAR

25
5
<
5
RIS

<
%
%
%

0%

5

o%
<

%
<

r

11 The diagram shows a regular 10-sided polygon, ABCDEFGHIJ

Diagram NOT
accurately drawn

Show thatx =y

(Total for Question 11 is 4 marks)
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12 a=6 x10%

Work out the value of a®

Give your answer in standard form.

(Total for Question 12 is 3 marks)
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13 The shaded region in the diagram is bounded by three lines.
The equation of one of the lines is given.
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14 A zip wire is shown as the dashed line AC in the diagram.

A

Rl

-

Diagram NOT
accurately drawn

[ 1 []

B D
< 12m P>

The zip wire is supported by two vertical posts AB and CD standing on
horizontal ground.
CD=2.6m BD=12m

The zip wire makes an angle x with the horizontal, as shown in the diagram.
The design of the zip wire requires the angle x to be at least 5°

Work out the least possible height of the post AB
Give your answer correct to 3 significant figures.

(Total for Question 14 is 3 marks)
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15 Diyar recorded the distance, in kilometres, that he cycled each day for 11 days.
Here are his results.
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16 D, E, F and G are points on a circle, centre O

<

EOG is a diameter of the circle.

Diagram NOT
accurately drawn
G

Angle EGD = 42°

Calculate the size of angle DFG
Give a reason for each stage of your working.

Angle DFG =

(Total for Question 16 is 4 marks)
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17 Show that ———

\B+2

can be written in the form a ++/b where a and b are integers.
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18 Prove that when the sum of the squares of any two consecutive odd numbers is divided
by 8, the remainder is always 2
Show clear algebraic working.
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Diagram NOT
accurately drawn
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PTQ is a diameter of a circle.
RTS is a chord of the circle.
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20

The histogram gives information about the heights, hcm, of some tomato plants.

Frequency
density

0
50 60 70 80 90
Height (hcm)

There are 12 tomato plants for which 75 < h < 85
One of the tomato plants is selected at random.

Find an estimate for the probability that this tomato plant has a height greater than
82.5cm

(Total for Question 20 is 4 marks)
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21 Part of the graph of y =2x> —4x — 1 is shown on the grid.
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(@) Use the graph to find estimates for the solutions of the equation 2x* —4x—-1=10
Give your solutions correct to one decimal place.
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(b) By drawing a suitable straight line on the grid, find estimates for the solutions of the
equation X2 —x—1=0
Show your working clearly.
Give your solutions correct to one decimal place.
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22 Here is a rectangle.

(2x + 3)cm Diagram NOT

(x—1)cm

Given that the area of the rectangle is less than 75cm?

find the range of possible values of x

(Total for Question 22 is 5 marks)
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23 The diagram shows triangle PQR
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accurately drawn
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work out the area of triangle PQR
Give your answer correct to 3 significant figures.
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24 A particle P moves along a straight line that passes through the fixed point O S8

The displacement, x metres, of P from O at time t seconds, where t > 0, is given by e
3 Keg2
X=4t*-27t+8

The direction of motion of P reverses when P is at the point A on the line. et
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The acceleration of P at the instant when P is at A is am/s?
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25 The function g is defined as

g:Xx+—5+6x—x% with domain {x:x > 3}

(@) Express the inverse function g' inthe form g':x—

(b) State the domain of g

(Total for Question 25 is 5 marks)
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26 An arithmetic series has first term a and common difference d, where d is a
prime number.

The sum of the first n terms of the series is S, and
S =39

m

S, =320

2m

Find the value of d and the value of m
Show clear algebraic working.
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