
Cambridge IGCSE™  

Ric Pimentel 
Frankie Pimentel 

Terry Wall

Mathematics
Core

Fifth edition

30
YEARS

W

orking for over

C
am

b
rid

g
e Assessment Internatio

na
l E

d
u

ca
tio

n

WITH

SAMPLE MATERIAL

We are working with Cambridge 
Assessment International Education 
to gain endorsement for this 
forthcoming title. 

379848 Cambridge IGCSE Core Maths CV SAMPLE.indd   1379848 Cambridge IGCSE Core Maths CV SAMPLE.indd   1 19/08/2022   12:5919/08/2022   12:59



Please note this is a sample 
and not a full chapter

We are working with Cambridge Assessment 
International Education to gain endorsement  

for this forthcoming title.

Confidently deliver and ensure full coverage of the core content of the latest syllabuses using a 
tried-and-tested approach to improve mathematical skills with an emphasis on problem solving and 
interrogating findings in new topics.

Cambridge IGCSE Core Mathematics Fifth edition 

£28 
March 2023 
9781398373938

Cambridge IGCSE Core Mathematics Fifth edition 
Boost eBook 

£14 for 1-year access 
March 2023 
9781398373754

Boost eBooks – interactive, engaging and completely flexible 
Boost eBooks use the latest research and technologies 
to provide the very best learning experience for students. 
They can be downloaded onto any device and used in the 
classroom, at home or on the move. 

»	 Interactive: Packed with features such as notes, links, 
highlights, bookmarks, formative quizzes, flashcards, 
videos and interactive revision. 

»	 Accessible: Effortlessly support different learning 
styles with text-to-speech function. 

»	 Flexible: Seamlessly switch between the printed page 
view and interactive view.

For more information, visit www.hoddereducation.com/cambridge-igcse-maths

We’re here to help!
To find out more, please contact us at international.sales@hoddereducation.com

379848 Cambridge IGCSE Core Maths CV SAMPLE.indd   2379848 Cambridge IGCSE Core Maths CV SAMPLE.indd   2 19/08/2022   12:5919/08/2022   12:59



Ric Pimentel 
Frankie Pimentel 

Terry Wall

Mathematics
Core

Fifth Edition

Cambridge IGCSE™

9781398379848.indb   19781398379848.indb   1 08/08/22   5:37 PM08/08/22   5:37 PM



Every effort has been made to trace all copyright holders, but if any have been 
inadvertently overlooked, the Publishers will be pleased to make the necessary 
arrangements at the first opportunity.

Although every effort has been made to ensure that website addresses are correct at 
time of going to press, Hodder Education cannot be held responsible for the content 
of any website mentioned in this book. It is sometimes possible to find a relocated web 
page by typing in the address of the home page for a website in the URL window of 
your browser.

Hachette UK’s policy is to use papers that are natural, renewable and recyclable 
products and made from wood grown in well-managed forests and other controlled 
sources. The logging and manufacturing processes are expected to conform to the 
environmental regulations of the country of origin.

Orders: please contact Hachette UK Distribution, Hely Hutchinson Centre, 
Milton Road, Didcot, Oxfordshire, OX11 7HH. Telephone: +44 (0)1235 827827. 
Email education@hachette.co.uk Lines are open from 9 a.m. to 5 p.m., Monday to 
Friday. You can also order through our website: www.hoddereducation.com

ISBN: 9781398373938

© Ric Pimentel, Terry Wall and Frankie Pimentel 2023

First published in 1997  
This edition published in 2023 by  
Hodder Education, 
An Hachette UK Company  
Carmelite House 
50 Victoria Embankment 
London EC4Y 0DZ

www.hoddereducation.com

All rights reserved. Apart from any use permitted under UK copyright law, no part 
of this publication may be reproduced or transmitted in any form or by any means, 
electronic or mechanical, including photocopying and recording, or held within any 
information storage and retrieval system, without permission in writing from the 
publisher or under licence from the Copyright Licensing Agency Limited. Further 
details of such licences (for reprographic reproduction) may be obtained from the 
Copyright Licensing Agency Limited, www.cla.co.uk

Cover photo © Real Moment - stock.adobe.com

Illustrations by Integra Software Services

Typeset by Integra Software Services

Printed in tbc

A catalogue record for this title is available from the British Library.

9781398379848.indb   29781398379848.indb   2 08/08/22   5:37 PM08/08/22   5:37 PM



3

Contents

Introduction

TOPIC 1	 Number
Chapter 1	 Number and language
Chapter 2	 Accuracy
Chapter 3	 Calculations and order
Chapter 4	 Integers, fractions, decimals 

and percentages
Chapter 5	 Further percentages
Chapter 6	 Ratio and proportion
Chapter 7	 Indices and standard form
Chapter 8	 Money and finance
Chapter 9	 Time
Chapter 10	Set notation and Venn diagrams
	 Mathematical investigations 

and ICT 1

TOPIC 2	 Algebra and graphs
Chapter 11	 Algebraic representation and 

manipulation
Chapter 12	Algebraic indices
Chapter 13	Equations
Chapter 14	Sequences
Chapter 15	Graphs in practical situations
Chapter 16	Graphs of functions
	 Mathematical investigations 

and ICT 2

TOPIC 3	 Coordinate geometry
Chapter 17	Coordinates and straight-line 

graphs
	 Mathematical investigations 

and ICT 3

TOPIC 4	 Geometry
Chapter 18	Geometrical vocabulary
Chapter 19	Geometrical constructions and 

scale drawings

Chapter 20	Symmetry
Chapter 21	Angle properties
	 Mathematical investigations 

and ICT 4

TOPIC 5	 Mensuration
Chapter 22	Measures
Chapter 23	Perimeter, area and volume
	 Mathematical investigations 

and ICT 5

TOPIC 6	 Trigonometry
Chapter 24	Bearings
Chapter 25	Right-angled triangles
	 Mathematical investigations 

and ICT 6

TOPIC 7	 Vectors and 
transformations

Chapter 26	Transformations
	 Mathematical investigations 

and ICT 7

TOPIC 8	 Probability
Chapter 27	Probability
	 Mathematical investigations 

and ICT 8

TOPIC 9	 Statistics
Chapter 28	Mean, median, mode and range
Chapter 29	Collecting, displaying and 

interpreting data
	 Mathematical investigations 

and ICT 9

Index

9781398379848.indb   39781398379848.indb   3 08/08/22   5:37 PM08/08/22   5:37 PM



4

19 Geometrical constructions 
and scale drawings

Measuring lines
A straight line can be drawn and measured accurately using a ruler.

1	 Using a ruler, measure the length of these lines to the nearest mm:
a	

a)

b)

c)

d)

e)

f )

b	

a)

b)

c)

d)

e)

f )

c	

a)

b)

c)

d)

e)

f )

d	

a)

b)

c)

d)

e)

f )

e	

a)

b)

c)

d)

e)

f )f	

a)

b)

c)

d)

e)

f )

2	 Draw lines of the following lengths using a ruler:
a	 3 cm b	 8 cm c	 4.6 cm
d	 94 mm e	 38 mm f	 61 mm

Measuring angles
An angle is a measure of turn. When drawn, it can be measured 
using either a protractor or an angle measurer. The units of turn are 
degrees (°). Measuring with a protractor needs care, as there are 
two scales marked on it – an inner one and an outer one.

Worked examples

1	 Measure the angle using a protractor:

	 Place the protractor over the angle so that the cross lies on the point 
where the two lines meet.

	 Align the 0° with one of the lines:
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0

	 Decide which scale is appropriate. In this case, it is the inner scale as it 
starts at 0°.

	 Measure the angle using the inner scale.

	 The angle is 45°.

Exercise 19.1
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Measuring angles

5

2	 Draw an angle of 110°.

	 Start by drawing a straight line.

	 Place the protractor on the line so that the cross is on one of the end 
points of the line. 

	 Ensure that the line is aligned with the 0° on the protractor:
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	 Decide which scale to use. In this case, it is the outer scale as it starts at 0°.

	 Mark where the protractor reads 110°.

	 Join the mark made to the end point of the original line.

110°

1	 Measure each angle:

b	a	

d 	c 	

Exercise 19.2
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19 Geometrical constructions and scale drawings
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2	 Measure each angle:

a	

a°
b°

c°

e°
f °
g°

d°

i°

h°

s°

q°

t°

r°

n°

o°

p°
m°

l°

k°
j°

b	

a°
b°

c°

e°
f °
g°

d°

i°

h°

s°

q°

t°

r°

n°

o°
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l°

k°
j°

c	
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d	
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e	

a°
b°
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e°
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d°
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f

a°
b°
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e°
f °
g°

d°

i°

h°

s°

q°

t°

r°

n°

o°

p°
m°

l°
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j°

3	 Draw angles of the following sizes:
a	 20° b	 45° c	 90° d	 120°
e	 157° f	 172° g	 14° h	 205°
i	 311° j	 283° k	 198° l	 352°

Constructing triangles
Triangles can be drawn accurately by using a ruler and a pair of 
compasses. This is called constructing a triangle.
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Worked example
Construct the triangle ABC given that:
	 AB = 8 cm, BC = 6 cm and AC = 7 cm

Draw the line AB using a ruler:

BA 8 cm

Open up a pair of compasses to 6 cm. Place the compass point on B and draw 
an arc:

BA 8 cm

Note that every point on the arc is 6 cm away from B.

Open up the pair of compasses to 7 cm. Place the compass point on A and 
draw another arc, with centre A and radius 7 cm, ensuring that it intersects 
the first arc. Every point on the second arc is 7 cm from A. Where the two 
arcs intersect is point C, as it is both 6 cm from B and 7 cm from A.

Join C to A and C to B:

BA 8 cm

C

7 cm

6 cm

Using only a ruler and a pair of compasses, construct the following 
triangles:
a	 ∆ABC where AB = 10 cm, AC = 7 cm and BC = 9 cm
b	 ∆LMN where LM = 4 cm, LN = 8 cm and MN = 5 cm
c	 ∆PQR, an equilateral triangle of side length 7 cm
d	 i	 ∆ABC where AB = 8 cm, AC = 4 cm and BC = 3 cm
	 ii	 Is this triangle possible? Explain your answer.

Scale drawings
Scale drawings are used when an accurate diagram, drawn in 
proportion, is needed. Common uses of scale drawings include maps 
and plans. The use of scale drawings involves understanding how to 
scale measurements.

Exercise 19.3
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19 Geometrical constructions and scale drawings
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Worked examples

1	 A map is drawn to a scale of 1 : 10 000. If two objects are 1 cm apart on 
the map, how far apart are they in real life? Give your answer in metres.

	 A scale of 1 : 10 000 means that 1 cm on the map represents 10 000 cm in 
real life.

	 Therefore the distance = 10 000 cm
= 100 m

2	 A model boat is built to a scale of 1 : 50. If the length of the real boat is 
12 m, calculate the length of the model boat in cm.

	 A scale of 1 : 50 means that 50 cm on the real boat is 1 cm on the model boat.
12 m = 1200 cm
Therefore the length of the model boat = 1200 ÷ 50 cm

= 24 cm

3	 a	� Construct, to a scale of 1 : 1, a triangle ABC such that AB = 6 cm,  
AC = 5 cm and BC = 4 cm.

4 cm

6 cmA B

C

5 cm

b	 Measure the perpendicular length of C from AB.

	 Perpendicular length is 3.3 cm.

c	 Calculate the area of the triangle.

×

×

Area =
baselength perpendicular height

2

Area = 6 3.3
2

cm = 9.9 cm2

1	 In the following questions, both the scale to which a map is drawn 
and the distance between two objects on the map are given.

	 Find the real distance between the two objects, giving your answer in 
metres.
a	 1 : 10 000,	  3 cm b	 1 : 10 000,	  2.5 cm
c	 1 : 20 000,	  1.5 cm d	 1 : 8000,   5.2 cm

2	 In the following questions, both the scale to which a map is drawn 
and the true distance between two objects are given.

	 Find the distance between the two objects on the map, giving your 
answer in cm.
a	 1 : 15 000,	  1.5 km b	 1 : 50 000,	  4 km
c	 1 : 10 000,	  600 m d	 1 : 25 000,	  1.7 km

Exercise 19.4
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3	 A rectangular pool measures 20 m by 36 m as shown below:

D

BA

C

20 m

36 m

a	 Construct a scale drawing of the pool, using 1 cm for every 4 m.
b	 A boy sets off across the pool from D in such a way that his path is 

in the direction of a point which is 40 m from D and 30 m from C.
	 Work out the distance the boy swam.

4	 A triangular enclosure is shown in the 	
diagram:
a	 Using a scale of 1 cm for each metre, 

construct a scale drawing of the 
enclosure.

b	 Calculate the true area of the 
enclosure.

5	 An area of lawn is in the shape of 
a rhombus consisting of two equilateral 
triangles, of edge length 6.0 m, arranged side 
by side as shown.

 	 Construct the rhombus using a scale of 1 cm 
for each metre.

Nets
The diagram is the net of a cube. It shows the faces of the cube opened 
out into a two-dimensional plan. The net of a three-dimensional shape 
can be folded up to make that shape.

1	 The diagrams below show a cuboid and its net:

2 cm

4 cm

i
ii

iii

6 cm
6 cm

4 cm

a	 Write down the lengths of the sides marked i, ii and iii on the net.

Exercise 19.4 (cont)

8 m

6 m

10 m

6.0 m

Exercise 19.5
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19 Geometrical constructions and scale drawings
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b	 Two other nets A and B are shown below:

A B

i	 Which of the two nets cannot be folded to make a cuboid?
ii	 Give a reason for your answer.

c	 Draw a different possible net for the cuboid.
2	 Two possible nets of a cube are shown below. On each one a face has 

been labelled X.

X

X

 	 Sketch each of the nets above and mark with the letter Y the face that 
would be opposite the face labelled X if the net was assembled to 
form a cube.

3	 The diagram shows net of a shape:
a	 Give the name of the 3D shape it makes.
b	 Using a ruler and a pair of compasses, 

construct a full-size net of the shape.
4	 A triangular prism is given below:

3 cm3 cm

3 cm

5 cm

 	 Using a ruler and a pair of compasses, construct a possible net of the 
prism.

Exercise 19.5 (cont)

3 cm

5 cm

9781398379848.indb   109781398379848.indb   10 08/08/22   5:37 PM08/08/22   5:37 PM



Nets

11

Student assessment 1
1	 a		  Using a ruler, measure the length of the line:

b	 Draw a line 4.7 cm long.
2	 a		  Using a protractor, measure the angle shown:

b	 Draw an angle of 300°.
3	 Construct ∆ABC such that AB = 8 cm, AC = 6 cm and BC = 12 cm.
4	 A plan of a living room is shown:

5 m

8 m

7 m

12 m 13
 m

a	 Using a pair of compasses, construct a scale drawing of the 
room using 1 cm for every metre.

b	 Using a set square if necessary, calculate the total area of the 
actual living room.

5	 Measure each of the five angles of the pentagon:

6	 Draw, using a ruler and a protractor, a triangle with angles of 40°, 
60° and 80°.

7	 In the following questions, both the scale to which a map is drawn 
and the true distance between two objects are given. 

	 Find the distance between the two objects on the map, giving your 
answer in cm.
a	 1 : 20 000,   4.4 km b	 1 : 50 000,   12.2 km
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Mathematical investigations 
and ICT 4

Fountain borders
The Alhambra Palace in Granada, Spain, has many fountains which 
pour water into pools. Many of the pools are surrounded by beautiful 
ceramic tiles. This investigation looks at the number of square tiles 
needed to surround a particular shape of pool.

11 units

2 units 6 units

 

The diagram above shows a rectangular pool of 11 × 6 units, in which a 
square of dimension 2 × 2 units is taken from each corner.

The total number of unit square tiles needed to surround the pool is 38.

The shape of the pool can be generalised as shown below:

m units

x units n units

1	 Investigate the number of unit square tiles needed for different 
sized pools. Record your results in an ordered table.

2	 From your results, write an algebraic rule in terms of m, n and x (if 
necessary) for the number of tiles T needed to surround a pool.  

3	 Justify, in words and using diagrams, why your rule works.
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Tiled walls
Many cultures have used tiles to decorate buildings. Putting tiles on a 
wall takes skill. These days, to make sure that each tile is in the correct 
position, ‘spacers’ are used between the tiles.

You can see from the diagram that there are +-shaped and T-shaped 
spacers.

1	 Draw other sized squares and rectangles, and investigate the 
relationship between the dimensions of each shape (length and 
width) and the number of +-shaped and T-shaped spacers.

2	 Record your results in an ordered table.
3	 Write an algebraic rule for the number of +-shaped spacers c in a 

rectangle l tiles long by w tiles wide.
4	 Write an algebraic rule for the number of T-shaped spacers t in a 

rectangle l tiles long by w tiles wide.

ICT activity
In this activity, you will use a spreadsheet to calculate the sizes of 
interior and exterior angles of regular polygons.

Set up a spreadsheet as shown below:

1	 By using formulae, use the spreadsheet to generate the results for 
the sizes of the interior and exterior angles.

2	 Write down the general formulae you would use to calculate the 
sizes of the interior and exterior angles of an n-sided regular 
polygon.
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