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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to nterms, S = 2 [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

< . q

Trigonometry

In any triangle ABC

Sine Rule ,a = ,b = .c
sin4d smmB sinC

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

i 1 .
Area of triangle = Eab sinC

1
Volume of cone = 3 7rh

Curved surface area of cone = 77/

JA

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 = %nﬁ

Surface area of sphere = 472
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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.

1 The probability that a spinner will land on blue is 0.4

Rayyan is going to spin the spinner 280 times.
Work out an estimate for the number of times the spinner will land on blue.
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(Total for Question 1 is 2 marks)

2 Write 880 as a product of powers of its prime factors.
Show your working clearly.
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3 (a) Write 2.46 x 106 as an ordinary number. 5

oo
- - S,
(b) Write 0.00074 in standard form. §§§,..:

pegeres 1o

(c) Work out (5.6 x 10°) + (2.3 x 10°)
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4  Alexa has five cards.
Each card has a number on it.

The table gives information about the numbers on the five cards.

Total Median Mode Range

45 8 5 10

Using the information in the table, complete each card by writing its number on it.

095 7
LIRS
KRB

(Total for Question 4 is 3 marks)

5 The length of a book is 33.8cm, correct to one decimal place.

(@) Write down the lower bound of the length of the book.

(b) Write down the upper bound of the length of the book.
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(Total for Question 5 is 2 marks)
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r’

6 Nav has worked out

68.3x42.8
0.021

His answer is 139201.9048

on his calculator.

Without using a calculator and using suitable approximations, check that his answer is sensible.

Show your working clearly.

(Total for Question 6 is 2 marks)
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7 Markus makes a steel framework.
The framework is in the shape of the right-angled triangle ABC shown in the diagram.

A
Diagram NOT
accurately drawn
4.3m
B Ll C

6.4m

The steel that Markus uses costs $22 per metre.
The steel can only be bought in a length that is a whole number of metres.

Work out the total cost of the steel that Markus buys in order to make the framework.
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(Total for Question 7 is 4 marks)
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8 Alison buys 2 boxes of strawberries, box A and box B.

Box A contains 15 strawberries.
The strawberries in box A have a mean weight of 24 grams.

Box B contains 25 strawberries.
The strawberries in box B have a mean weight of 18 grams.

Alison puts all 40 strawberries into a bowl.
Work out the mean weight of the 40 strawberries.
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(Total for Question 8 is 3 marks)

%
%
SN
R SIS

K

K
9%
X
9%

OO
s
otedetotetotetetotels
AR
RS

L
K
‘:’:
9%

&

<
X
6%
<
<
XA

P 6 4 6 9 3. A0 8 2 8



S
S
%

Vg%
W 7

&
X
‘)
X
R
XA

O
SRS
1O
AR
SRR

(3
o
K
QN
AN
R

B
PR
<R

ool
RS

<
44
0‘0
o200,
%!
55

et

ot
ot

o

29988

SRS
S5

KX

OO
RKLS
S8R

CIRLKS

RIS

X
3
.0

<
<
XA

(9305
&5
%5

<5
5

r

9 (a) Factorise x%2-x-42

(b) Solve the inequality

Show clear algebraic working.

3x+15<8x+3

(Total for Question 9 is 5 marks)

10 Given that 150 =1

(@) write down the value of x.

Given that 38 + 36 =3"
(b) find the value of n.

(Total for Question 10 is 2 marks)
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-
11 Show, by shading on the grid, the region that satisfies all three of the inequalities
x<4 and y>-2 and y <X

Label the region R.

(Total for Question 11 is 3 marks)

12 Find the gradient of the straight line with equation 5x + 2y =7

(Total for Question 12 is 2 marks)
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( )

13 The diagram shows four congruent right-angled triangles ABJ, BCI, CDH and DEG.
The diagram also shows the straight line ABCDEF. _
Diagram NOT

accurately drawn

A B C D E F
35°
15cm
J | H G
AJ =15cm

Angle BAJ = 35°
AF =80cm

Work out the length of EF.
Give your answer correct to 3 significant figures.
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14 Sandeep sat 11 tests in January 2020
Each test was marked out of 60

Here are his test results.

(@) Find the interquartile range of these test results.
Show your working clearly.

Sandeep also sat some tests in May 2020
Each test was marked out of 60

The median of the May 2020 test results is 42
The interquartile range of the May 2020 test results is 12

Give a reason for your answer.

45 41 35 44 38 47 47 39 37 43 42

(b) In which month, January or May, were Sandeep’s test results more consistent?

(Total for Question 14 is 4 marks)
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( )

15 Platinum nuggets are in the shape of a solid cylinder.

* Diagram NOT
2.51cm / accurately drawn
< 4
15cm

The radius of each cylinder is 2.5cm.
The length of each cylinder is 15cm.

The density of platinum is 21.5g/cm?
The greatest mass that Jacques can carry is 30kg.

Can Jacques carry 5 platinum nuggets at the same time?
You must show all your working.
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16

accurately drawn

C
B
- Diagram NOT
A

A, B, C, D and E are points on a circle.
Angle EAC = 40°
(@) (i) Write down the size of angle EBC.

1)

(ii) Give a reason for your answer.

(b) Find the size of angle EDC.

(Total for Question 16 is 3 marks)
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17 Giventhatn >0

make n the subject of the formula y = >
n

n?+d

(Total for Question 17 is 4 marks)
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1
18 (a) Complete the table of values fory = > x3—-2x+3

X -3 -2 -1 0 1 2

(b) On the grid, draw the graph of y = %x3 —-2x+3for-3<x<3
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s (c) By drawing a suitable straight line on the grid, find an estimate for the solution of

o1
st the equation 5 xX3-x+4=0
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19

Diagram NOT
accurately drawn

D

A, B, C and D are points on a circle with centre O and radius 12cm.
The area of the sector OADC of the circle is 100 cm?

Work out the size of angle ABC.
Give your answer correct to 3 significant figures.

(Total for Question 19 is 4 marks)
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( )
< | 20 Tis inversely proportional to m?
o T=30whenm=0.5

SRR (@) Find a formula for T in terms of m.
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(b) Work out the value of T when m = 0.1
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21 The histogram gives information about the times, in minutes, some customers had to wait
to be served in a restaurant.

Frequency
density

0 10 20 30 40 50 60
Time (minutes)

14 customers had to wait less than 10 minutes to be served.

Work out the number of customers who had to wait less than 60 minutes to be served.
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%
%
SN
R SIS

K

K
9%
X
9%

OO
s
otedetotetotetetotels
Aadaeoistototoietels
RS

S
2000
0
L

20

P 6 4 6 9 3. A0 2 0 2 8



( )

22 The curve with equation x? — x + y2 = 10 and the straight line with equation x —y = -4
intersect at the points A and B.

Work out the exact length of AB.

. . ) a . .
Show your working clearly and give your answer in the form % where a is an integer.
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(Total for Question 22 is 6 marks)
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( )

23 P and Q are two points.
The coordinates of P are (-1, 6)
The coordinates of Q are (5, —4)

Find an equation of the perpendicular bisector of PQ.
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.
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© | 24 (a) Write 7 + 12x — 3x? in the form a + b(x + c)? where a, b and c are integers.
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oK The curve C has equation y = 7 + 12x — 3x*
s The point A is the turning point on C.

SRS (b) Using your answer to part (a), write down the coordinates of A.
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Diagram NOT
accurately drawn

N A
OAN, OMB, APB and MPN are straight lines.
OA:AN=1:4
OM:MB=1:1
—> —>
OA=2a OB=2b

By using a vector method, find the ratio AP : PB
Give your answer in its simplest form.
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(Total for Question 25 is 5 marks)

Turn over for Question 26
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26 A, B, D and E are points on a circle.
ABC and EDC are straight lines.

Diagram NOT
accurately drawn

2+ /5)cm

BC

2+ +/5)cm
ED = (4 + +/5)cm

2\/5 cm

Show that the length of AB is (p\/§ + g)cm, where p and g are integers whose values are
to be found.
Show your working clearly.
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