
Cambridge University Press
978-1-107-67883-5 – Cambridge Mathematics NSW Syllabus for the Australian Curriculum Year 9 5.1 and 5.2
Stuart Palmer David Greenwood Sara Woolley Jenny Vaughan Jenny Goodman David Robertson Georgia Sotiriou and Voula Sotiriou
Frontmatter
More information

© in this web service Cambridge University Press www.cambridge.org

Additional resources online>>

NSW SYLLABUS FOR THE AUSTRALIAN CURRICULUM

CambridgeMATHS

STUART PALMER | DAVID GREENWOOD 
SARA WOOLLEY | JENNY GOODMAN 

JENNIFER VAUGHAN | BETH GODWIN 

S TA G E  5.1/ 5.2 >>

99YEAR

http://www.cambridge.org/9781107678835
http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

ii

477 Williamstown Road, Port Melbourne, VIC 3207, Australia

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of 
education, learning and research at the highest international levels of excellence.

www.cambridge.edu.au
Information on this title: www.cambridge.org/9781107678835

© Stuart Palmer, David Greenwood, Jenny Goodman, 
Jennifer Vaughan, Sara Woolley, GT Installations,
Georgia Sotiriou and Voula Sotiriou 2014

This publication is in copyright. Subject to statutory exception
 and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2014

Cover designed by Sardine Design
Typeset by Aptara Corp.
Printed in Singapore by C.O.S Printers Pte Ltd

A Cataloguing-in-Publication entry is available from the catalogue
of the National Library of Australia at www.nla.gov.au

ISBN 978-1-107-67883-5 Paperback

Additional resources for this publication at www.cambridge.edu.au/GO

Reproduction and communication for educational purposes
The Australian Copyright Act 1968 (the Act) allows a maximum of 
one chapter or 10% of the pages of this publication, whichever is the greater, 
to be reproduced and/or communicated by any educational institution 
for its educational purposes provided that the educational institution 
(or the body that administers it) has given a remuneration notice to 
Copyright Agency Limited (CAL) under the Act.

For details of the CAL licence for educational institutions contact:

Copyright Agency Limited
Level 15, 233 Castlereagh Street
Sydney NSW 2000
Telephone: (02) 9394 7600
Facsimile: (02) 9394 7601
Email: info@copyright.com.au

Reproduction and communication for other purposes
Except as permitted under the Act (for example a fair dealing for the 
purposes of study, research, criticism or review) no part of this publication 
may be reproduced, stored in a retrieval system, communicated or 
transmitted in any form or by any means without prior written permission. 
All inquiries should be made to the publisher at the address above.

Cambridge University Press has no responsibility for the persistence or 
accuracy of URLs for external or third-party internet websites referred to in 
this publication, and does not guarantee that any content on such websites is, 
or will remain, accurate or appropriate. Information regarding prices, travel 
timetables and other factual information given in this work is correct at 
the time of fi rst printing but Cambridge University Press does not guarantee 
the accuracy of such information thereafter.

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

Table of ContentsTable of Contents

iii

Table of ContentsTable of ContentsTable of ContentsTable of ContentsTable of Contents

iii

1 Number and Algebra

Measurement and geometry

Computation with integers (S4)

Fractions, decimals and percentages 

(S4)

Ratios and rates (S4, 5.2)

Numbers of any magnitude (S5.1)

MA4–4NA, MA4–5NA, MA4–7NA, 

MA5.2–5NA, MA5.1–9MG

Strand and content description

2 Number and Algebra

Fractions, decimals and 

percentages (S4)

Financial mathematics (S4, 5.1)

MA4–5NA, MA4–6NA, MA5.1–4NA

About the authors viii
Introduction and guide to this book x
Acknowledgments xiv

Integers, decimals, fractions, ratios and rates  2

  Pre-test 4
1A   Adding and subtracting positive and negative 

integers REVISION 5
1B   Multiplying and dividing positive and 

negative integers REVISION 9
1C  Decimal places and signifi cant fi gures 13
1D   Rational numbers and irrational numbers REVISION 18
1E  Adding and subtracting fractions REVISION 23
1F  Multiplying and dividing fractions REVISION 27
1G  Ratios REVISION 32
1H  Rates and direct proportion 37

Puzzles and games 42
Review: Chapter summary 43
 Multiple-choice questions 44
 Short-answer questions 45
 Extended-response questions 46

Financial mathematics 48

  Pre-test 50
2A  Percentages, fractions and decimals REVISION 51
2B  Applying percentages REVISION 56
2C  Percentage increase and decrease REVISION 59
2D  Profi ts and discounts REVISION 64
2E  Income 70
2F  Taxation 75
2G  Simple interest 79
2H  Applications of simple interest 84

Puzzles and games 88
Review: Chapter summary 89
 Multiple-choice questions 90
 Short-answer questions 91
 Extended-response questions 92

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

iv

Right-angled triangles 

(Pythagoras and trigonometry) 

(S4, 5.1/5.2◊)

MA4–16MG, MA5.1–10MG, 

MA5.2–13MG

4 Measurement and Geometry

3 Number and Algebra

Algebraic techniques (S4)

Equations (S4, 5.2)

MA4–8NA, MA4–10NA, MA5.2–8NA

Expressions and equations 94

  Pre-test 96
3A  Algebraic expressions REVISION 97
3B  Adding and subtracting algebraic expressions REVISION 103
3C  Multiplying and dividing algebraic expressions REVISION 107
3D  Expanding algebraic expressions REVISION 111
3E  Linear equations with pronumerals on one side REVISION 116
3F  Solving linear equations involving fractions 120
3G  Linear equations with brackets 124
3H  Equations with pronumerals on both sides REVISION 127
3I  Using linear equations to solve problems 131
3J  Using formulas 136

Puzzles and games 141
Review: Chapter summary 142
 Multiple-choice questions 143
 Short-answer questions 143
 Extended-response questions 145

Right-angled triangles 146

  Pre-test 148
4A  Exploring Pythagoras’ theorem REVISION 149
4B  Finding the length of the hypotenuse REVISION 153
4C  Finding the lengths of the shorter sides REVISION 158
4D   Using Pythagoras’ theorem to solve 

two-dimensional problems REVISION 162
4E  Introducing the trigonometric ratios 167
4F  Finding unknown sides 173
4G  Solving for the denominator 178
4H  Finding unknown angles  183
4I  Using trigonometry to solve problems 188

Puzzles and games 192
Review: Chapter summary 193
 Multiple-choice questions  194
 Short-answer questions 195
 Extended-response questions 197

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

v

5 Number and Algebra

Area and surface area 

(S4, 5.1, 5.2, 5.3)

Volume (S4, 5.2)

MA4–13MG, MA5.1–8MG, 

MA5.2–11MG, MA4–14MG

6 Measurement and Geometry

Linear relationships 198

  Pre-test 200
5A  Introducing linear relationships 201
5B  The x-intercept and y-intercept 208
5C  Graphing straight lines using intercepts EXTENSION 214
5D  Lines with only one intercept 218
5E  Gradient  225
5F  Gradient and direct proportion 232
5G  Gradient–intercept form 237
5H   Finding the equation of a line using 

y = mx + b EXTENSION 242
5I  Midpoint and length of a line segment from diagrams 248
5J  Linear modelling FRINGE 253
5K  Introducing non-linear relationships 258

Puzzles and games 265
Review: Chapter summary 266
 Multiple-choice questions 267
 Short-answer questions 269
 Extended-response questions 271

Semester review 1 272

Length, area, surface area and volume 278

  Pre-test 280
6A  Length and perimeter REVISION 281
6B   Circumference of circles and perimeter of 

sectors REVISION 286
6C  Area of quadrilaterals and triangles REVISION 290
6D  Area of circles REVISION 295
6E  Perimeter and area of composite shapes 299
6F  Surface area of prisms 304
6G  Surface area of cylinders 309
6H  Volume of prisms 313
6I  Volume of cylinders 319

Puzzles and games 323
Review: Chapter summary 324
 Multiple-choice questions 325
 Short-answer questions 326
 Extended-response questions 328

Linear relationships (S4, 5.1, 5.2)

Ratios and rates (S4, 5.2)

MA4–11NA, MA5.1–6NA, MA5.2–9NA, 

MA5.2–5NA

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

vi

8 Measurement and Geometry

Properties of geometrical fi gures 

(S4, 5.1, 5.2, 5.3§)

MA4–17MG, MA5.1–11MG, 

MA5.2–14MG, MA4–18MG

Indices 330

  Pre-test 332
7A  Index notation 333
7B  Index laws for multiplying and dividing 339
7C  The zero index and power of a power 345
7D  Index laws extended 350
7E  Negative indices 356
7F  Scientifi c notation 361
7G  Scientifi c notation using signifi cant fi gures 365

Puzzles and games 370
Review: Chapter summary 371
 Multiple-choice questions 372
 Short-answer questions 373
 Extended-response questions 374

Properties of geometrical figures  376

  Pre-test 378
8A  Angles and triangles REVISION 379
8B  Parallel lines REVISION 386
8C  Quadrilaterals REVISION 391
8D  Polygons 396
8E  Congruent triangles 400
8F  Enlargement and similar fi gures 406
8G  Similar triangles 412
8H  Applying similar triangles 418

Puzzles and games 422
Review: Chapter summary 423
 Multiple-choice questions  424
 Short-answer questions 425
 Extended-response questions  428

7 Number and Algebra

Measurement and geometry

Indices (S4, 5.1, 5.2)

MA4–9NA, MA5.1–5NA, MA5.2–7NA 

MA5.1–9MG

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

vii

9 Number and Algebra

10 Statistics and Probability

Probability (S5.1, 5.2)

Single variable data analysis (S5.1, 5.2◊)

MA4–21SP, MA5.1–13SP, MA5.2–17SP, 

MA4–20SP, MA5.1–12SP, 

MA5.2–15SP, MA4–19SP

Quadratic expressions and algebraic fractions  430

  Pre-test 432
9A  Reviewing algebra REVISION 433
9B  Expanding binomial products 437
9C  Expanding perfect squares EXTENSION 442
9D  Difference of two squares EXTENSION 446
9E  Factorising algebraic expressions 449
9F   Simplifying algebraic fractions: multiplication 

and division 453
9G   Simplifying algebraic fractions: addition 

and subtraction 458
Puzzles and games 462
Review: Chapter summary 463
 Multiple-choice questions 464
 Short-answer questions 465
 Extended-response questions 466

Probability and single variable data analysis 468

  Pre-test 470
10A Probability review REVISION 471
10B Venn diagrams and two-way tables 478
10C Using arrays for two-step experiments 487
10D Using tree diagrams 494
10E Using relative frequencies to estimate probabilities 499
10F  Using range and measures of centre (mean, median 

and mode) REVISION 504
10G Interpreting data from tables and graphs 509
10H Stem-and-leaf plots 518
10I Grouping data into classes FRINGE 525

Puzzles and games 532
Review: Chapter summary 533
 Multiple-choice questions 534
 Short-answer questions 535
 Extended-response questions 537

Semester review 2 539

Answers 548
Index 603

Algebraic techniques (5.2, 5.3§)

MA4–8NA, MA5.2–6NA

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

viii

Table of ContentsTable of Contents

viii

About the authors

Stuart Palmer was born and educated in New South Wales. He is a high school 

mathematics teacher with more than 25 years’ experience teaching boys and girls 

from all walks of life in a variety of schools. Stuart has taught all the current 

NSW Mathematics courses in Stages 4, 5 and 6 many times. He has been a head 

of department in two schools and is now an educational consultant who conducts 

professional development workshops for teachers all over NSW and beyond. He 

also works with pre-service teachers at the University of Sydney and the 

University of Western Sydney.

David Greenwood is the head of Mathematics at Trinity Grammar School in 

Melbourne and has 20 years’ experience teaching mathematics from Years 7 to 

12. He has run numerous workshops within Australia and overseas regarding the 

implementation of the Australian Curriculum and the use of technology for the 

teaching of mathematics. He has written more than 20 mathematics titles and has 

a particular interest in the sequencing of curriculum content and working with the 

Australian Curriculum profi ciency strands.

Sara Woolley was born and educated in Tasmania. She completed an Honours 

degree in Mathematics at the University of Tasmania before completing her 

education training at the University of Melbourne. She has taught mathematics in 

Victoria from Years 7 to 12 since 2006 and has a keen interest in the creation of 

resources that cater for a wide range of ability levels.

Jenny Goodman has worked for 20 years in comprehensive state and selective 

high schools in New South Sydney and has a keen interest in teaching 

students of differing ability levels. She was awarded the Jones Medal for 

Education at the University of Sydney and the Bourke prize for Mathematics. 

She has written for Cambridge NSW and was involved in the Spectrum and 

Spectrum Gold series.

Jennifer Vaughan has taught secondary mathematics for more than 30 years in New 

South Wales, Western Australia, Queensland and New Zealand, and has tutored and 

lectured in mathematics at Queensland University of Technology. She is passionate 

about providing students of all ability levels with opportunities to understand and to 

have success in using mathematics. She has taught special needs students and has had 

extensive experience in developing resources that make mathematical concepts more 

accessible.

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

ix

Consultant
Beth Godwin is the author of several Cambridge titles, including Spectrum Maths 

Gold Year 7 and Year 8. She has presented seminars and workshops to educators 

on topics including differentiating the curriculum, behaviour management and 

developing literacy skills. Currently the principal of Cabramatta High School in 

New South Wales, Beth has experience in ensuring that the curriculum is accessible 

to all students.

http://www.cambridge.org
http://www.cambridge.org


© in this web service Cambridge University Press www.cambridge.org

Table of Contents

x

Introduction and 
guide to this book

This resource developed from an analysis of the NSW Syllabus for the Australian Curriculum and the 

ACARA syllabus, Australian Curriculum: Mathematics. It is structured on a detailed teaching program 

for the implementation of the NSW Syllabus, and a comprehensive copy of the teaching program can be 

found on the companion website.

The language and concepts have been carefully reviewed and revised to make sure that they are 

effective for students doing Stage 5.1/5.2. For each section, the coverage of Stages 4, 5.1, 5.2 and 5.2◊ is 

indicated by ‘ladder icons’. More questions are provided for the Understanding and Fluency components 

of Working Mathematically, and there are fewer advanced and challenging questions, than in the Stage 

5.1/5.2/5.3 textbook. However, the sequences of topics of both textbooks are aligned to make it easier for 

teachers using both resources.

The chapters are based on a logical teaching and learning sequence for the syllabus topic concerned, 

so that chapter sections can be used as ready-prepared lessons. Exercises have questions graded by 

level of diffi culty, indicated in the teaching program, and grouped by the NSW Syllabus’s working 

mathematically components, indicated by badges in the margin of the exercises. This facilitates the 

management of differentiated learning and reporting on students’ achievement.

For certain topics, the prerequisite knowledge has been given in sections marked as REVISION, 
while EXTENSION marks a few sections that go beyond the syllabus. Similarly the word FRINGE is 

used to mark a few topics treated in a way that lies at the edge of the syllabus requirements, but which 

provides variety and stimulus. Apart from these, all topics are aligned exactly to the NSW Syllabus, as 

indicated at the start of each chapter and in the teaching program.

Guide to this book
Features:

NSW Syllabus for the Australian 
Curriculum: strands, substrands and  

content outcomes for chapter (see 

teaching program for more detail) 

What you will learn: an 

overview of chapter contents 

Chapter introduction: use 

to set a context for students 

Chapter 1 Integers, decimals, fractions, ratios and rates2  Number and Algebra 3  

Chapter

Integers, decimals, 
fractions, ratios 
and rates1
What you will learn

 1A Adding and subtracting positive and negative integers REVISION

 1B Multiplying and dividing positive and negative integers REVISION

 1C Decimal places and signifi cant fi gures
 1D Rational numbers and irrational numbers REVISION

 1E Adding and subtracting fractions REVISION

 1F Multiplying and dividing fractions REVISION

 1G Ratios REVISION

 1H Rates and direct proportion

Negative numbers in the 
ancient world

NSW Syllabus 
for the Australian 
Curriculum
Strands:  Number and Algebra 

Measurement and Geometry

Substrands:  COMPUTATION WITH INTEGERS

  FRACTIONS, DECIMALS 

 AND PERCENTAGES

 RATIOS AND RATES

 NUMBERS OF ANY MAGNITUDE

Outcomes

A student compares, orders and calculates 
with integers, applying a range of strategies 
to aid computation.

(MA4–4NA)

A student operates with fractions, decimals 
and percentages.

(MA4–5NA)

A student operates with ratios and rates, 
and explores their graphical representation.

(MA4–7NA)

A student recognises direct and indirect 
proportion, and solves problems involving 
direct proportion.

(MA5.2–5NA)

A student interprets very small and vary 
large units of measurement, uses scientifi c 
notation, and rounds to signifi cant fi gures.

(MA5.1–9MG)

3  

The ancient Babylonians, Hindus and Egyptians were 
all known for their work with numbers. There is no 
mention of negative numbers in their writings.
 The fi rst mention of negative numbers is dated back 
to only 200 BC in China. The Chinese used abacuses 
with black rods for negative numbers and red rods for 
positive numbers.

http://www.cambridge.org
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Guide to this book (continued)

Pre-test: establishes prior knowledge 

(also available as a printable worksheet)

Chapter 1 Integers, decimals, fractions, ratios and rates4  Chapter 1 Integers, decimals, fractions, ratios and rates4  

1 Arrange the following mathematical terms under four headings: ‘Addition’, ‘Subtraction’, 

‘Multiplication’ and ‘Division’.

a Sum b Total c Less than d Lots of e Product

f Into g Take away h Difference i Add j Times

k Minus l More than m Quotient

2 Without using a calculator, fi nd an answer to each of the following.

a 16 less 12 b 24 more than 8

c The difference between 12 and 8 d Increase 45 by 7

e The total of 40, 34 and 0 f 9 into 45

g The quotient of 7 and 63 h 480 shared between 12

 3 Evaluate the following.

a 9 + 47 b 135 - 35 c 19 - 19 d 56 + 89 - 12

e 9 × 7 f 320 ÷ 4 g 17 × 60 h 200 - 47 - 100

4 Use a number line to fi nd:

a -5 - 7 b 12 - 15 c -6 + 9 d -12 + 12

e 16 - 17 f -4 + 3 g -7 + 4 + 3 h -4 - 4 - 4

5 Copy and complete each of the following statements.

a 5 + 5 + 5 =  × 5 b -6 - 6 - 6 =  × (- 6) 

c 9 - (+10) = 9  10 d 12 - (-2) = 12  2

6 The population of Australia in 2050 is projected to be 26 073 258. Round this 

number to the nearest:

a ten b hundred c thousand d million

7 Write down the place value of the 5 in each of the following numbers.

a 1256 b 345 c 5049 d 0.56 e 0.15 f 9.005

8 Arrange the numbers in each of the following sets in descending order (largest to smallest).

a 2.645, 2.654, 2.465 and 2.564 b 0.456, 0.564, 0.0456 and 0.654

9 Evaluate each of the following.

a 4.26 + 3.73 b 3.12 + 6.99 c 10.89 - 3.78

10  Evaluate each of the following.

a 7 × 0.2 b 0.3 × 0.2 c 2.3 × 1.6 d 4.2 × 3.9 e 14.8 ÷ 4 f 12.6 ÷ 0.07

11 Evaluate each of the following.

a 0.345 × 100 b 3.74 × 100 000 c 37.54 ÷ 1000 d 3.7754 ÷ 100 000

12 Complete these equivalent fractions.

a 1
2

 = 
12

 b 3
4
 = 

16
 c 

5
6
 = 

25
 d 

9
 = 

2
18

13 Find the lowest common denominator for these pairs of fractions.

a 
1
3
 and 1

5
 b 1

6
 and 

1
4
 c 1

5
 and 

1
10

14 Find:

a 3
7
 + 2

7
 b 2 - 

3
4
 c 4 ÷ 

1
2
 d 3

4
 × 1

2
 

pr
e-

te
st

13 Find the lowest common denominator for these pairs of fractions.

a 
1
3

 and 1
5

b 1
6
 and 

1
4

c 1
5
 and 

1
10

14 Find:

a 3
7

+ 2
7

b 2 - 3
4

c 4 ÷ 1
2

d 3
4

× 1
2

Topic introduction: use to relate the topic 

to mathematics in the wider world

HOTmaths icons: links to interactive 

online content via the topic number, 

1A in this case (see page xiii for more) 

Let’s start: an activity (which can 

often be done in groups) to start the lesson

Key ideas: summarise the knowledge and 

skills for the lesson

Examples: solutions with explanations and 

descriptive titles to aid searches (digital 

versions also available for use with IWB) 

Exercise questions categorised by 

the working mathematically 

components and enrichment 
(see next page) 

Questions are linked to examples 

 
Puzzles and games

Chapter summary: mind map of

key concepts & interconnections  2 Semester reviews per book

Chapter reviews with multiple-choice, short-answer and extended-response questions 

Number and Algebra 5  

Ke
y 

id
ea

s 

Adding and subtracting positve and 
negative integers

Integers are the set of positive and negative whole numbers, as well 

as zero.

Being able to work with whole numbers is very important, 

since whole numbers are used every day for counting, calculating 

measuring and ordering.

let’s start: Naming groups
Here are some groups of numbers. In groups of two or 

three, use the correct mathematical terms to 

describe each group. (Suggestions include: ‘multiples 

of’, ‘factors of’, ‘integers’, ‘squares’ and ‘cubes’.)

• 2, 4, 6, 8, …

• 1, 4, 9, 16, …

• 1, 3, 5, 7, 9, …

• 1, 2, 3, 4, 5, 6, …

• -1, -2, -3, -4, -5, …

• 1, 8, 27, 64, …

• 1, 2, 3, 4, 6 and 12

1A
REVISION

Stage

5.3#
5.3
5.3§

5.2
5.2◊
5.1
4

Numbers are used in marketplaces all 
around the world to describe prices, 
quantity and sometimes even quality.

 ■ Integers are the positive and negative whole numbers, including zero.

…, -3, -2, -1, 0, 1, 2, 3, …

 ■ To add a negative number, you subtract its opposite: a + (-b) = a - b

For example: 5 + (-7) = 5 - 7

       -6 + (-2) = -6 - 2

 ■ To subtract a negative number, you add its opposite: a - (-b) = a + b

For example: 5 - (-7) = 5 + 7

       -6 - (-2) = -6 + 2

 ■ Adding or subtracting zero leaves a number unchanged.

a + 0 = a  e.g. 5 + 0 = 5

a - 0 = a  e.g. 5 - 0 = 5

1 Match each of the following sentences to the correct expression on the right.

a The sum of 5 and 7 i 5 + (-7)

b The total of negative 5 and 7  ii 5 - (-7)

c The difference between negative 5 and 7 iii 5 + 7

d The sum of 5 and negative 7 iv -5 - 7

e The difference between 5 and negative 7 v -5 + 7

WORKING

M
ATHE M ATICALL

Y

U F

R PS
C

Exercise 1A R E V I S I O N

Chapter 1 Integers, decimals, fractions, ratios and rates18  

Rational numbers and irrational numbers
Rational numbers are any numbers that can be written as a fraction in the form a

b
, where b ≠ 0.

Pythagoras and his followers discovered around 500 BC that not all numbers are rational. Pi (p) and 2 

are examples of these numbers. When written as decimals, they do not terminate or repeat. We call them 
irrational numbers.

This is 2 to 100 decimal places:

          1.  4142135623730950488016887
2420969807856967187537694
8073176679737990732478462
1070388503875343276415727

let’s start: the real number system
Copy the diagram below and insert these words correctly: rational, irrational, real, integers, counting.

e ____________ numbers

a ___________

 numbers

2

p

 

 3

    93

b ________ numbers

 0.6

 − 1

4

 3

5

 0 3.
i

c ________

 -7   0

    -9

 -17  

d ________

 numbers

 1   8

 2   3

1D

 ■ An infi nite or non-terminating decimal is one where the decimal places 

continue for ever.

Real number Any 
positive or negative 
number, or zero

Rational number 
A real number that 
can be expressed 
as a fraction 

Irrational 
number A real 
number that cannot 
be expressed as a 
fraction

Ke
y 

id
ea
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Stage

5.3#
5.3
5.3§

5.2
5.2◊
5.1
4

Number and Algebra 5  
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Adding and subtracting positve and 
negative integers

Integers are the set of positive and negative whole numbers, as well 

as zero.

Being able to work with whole numbers is very important, 

since whole numbers are used every day for counting, calculating 

measuring and ordering.

let’s start: Naming groups
Here are some groups of numbers. In groups of two or 

three, use the correct mathematical terms to 

describe each group. (Suggestions include: ‘multiples 

of’, ‘factors of’, ‘integers’, ‘squares’ and ‘cubes’.)

• 2, 4, 6, 8, …

• 1, 4, 9, 16, …

• 1, 3, 5, 7, 9, …

• 1, 2, 3, 4, 5, 6, …

• -1, -2, -3, -4, -5, …

• 1, 8, 27, 64, …

• 1, 2, 3, 4, 6 and 12

1A
REVISION

Stage

5.3#
5.3
5.3§

5.2
5.2◊
5.1
4

Numbers are used in marketplaces all 
around the world to describe prices, 
quantity and sometimes even quality.

 ■ Integers are the positive and negative whole numbers, including zero.

…, -3, -2, -1, 0, 1, 2, 3, …

 ■ To add a negative number, you subtract its opposite: a + (-b) = a - b

For example: 5 + (-7) = 5 - 7

       -6 + (-2) = -6 - 2

 ■ To subtract a negative number, you add its opposite: a - (-b) = a + b

For example: 5 - (-7) = 5 + 7

       -6 - (-2) = -6 + 2

 ■ Adding or subtracting zero leaves a number unchanged.

a + 0 = a  e.g. 5 + 0 = 5

a - 0 = a  e.g. 5 - 0 = 5

1 Match each of the following sentences to the correct expression on the right.

a The sum of 5 and 7 i 5 + (-7)

b The total of negative 5 and 7  ii 5 - (-7)

c The difference between negative 5 and 7 iii 5 + 7

d The sum of 5 and negative 7 iv -5 - 7

e The difference between 5 and negative 7 v -5 + 7

WORKING

M
ATHE M ATICALL

Y
U F

R PS
C

Exercise 1A R E V I S I O N

Chapter 1 Computation with positive integers16  1C

6 Mentally find the answers to these sums. Hint: Use the partitioning strategy.

a	 23 + 41 b 71 + 26 c 138 + 441

d	 246 + 502 e 937 + 11 f 1304 + 4293

g	 140 273 + 238 410 h 390 447 + 201 132 i 100 001 + 101 010

7 Mentally find the answers to these differences. Hint: Use the partitioning strategy.

a	 29 − 18 b 57 − 21 c 249 − 137

d	 1045 − 1041 e 4396 − 1285 f 10 101 − 100

8 Mentally find the answers to these sums. Hint: Use the compensating strategy.

a	 15 + 9 b 64 + 11 c 19 + 76

d	 18 + 115 e 31 + 136 f 245 + 52

9 Mentally find the answers to these differences. Hint: Use the compensating strategy.

a	 35 − 11 b 45 − 19 c 156 − 48

d	 244 − 22 e 376 − 59 f 5216 − 199

10 Mentally find the answers to these sums and differences. Hint: Use the doubling or  

halving strategy.

a	 25 + 26 b 65 + 63 c 121 + 123

d	 240 − 121 e 482 − 240 f 1006 − 504

11 Mentally find the answers to these computations.

a	 11 + 18 − 17 b 37 − 19 + 9 c 101 − 15 + 21

d	 136 + 12 − 15 e 28 − 10 − 9 + 5 f 39 + 71 − 10 − 10

g	 1010 − 11 + 21 − 1 h 5 − 7 + 2 i 10 − 25 + 18

13 Gary worked 7 hours on Monday, 5 hours on Tuesday, 13 hours on Wednesday, 11 hours on 

Thursday and 2 hours on Friday. What is the total number of hours that Gary worked during the 

week?

14 In a batting innings, Phil hit 126 

runs and Mario hit 19 runs. How 

many more runs did Phil hit 

compared to Mario?

Example 4a

Example 4b

Example 4c

Example 4d
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1 Can you arrange the fi rst nine counting numbers with signs and brackets to give an answer of 100?

2 In how many ways can four girls and two boys be seated in a row if the two boys are to sit at the ends?

3 Complete the number cross below.

1. 2. 3.

4. 5. 6.

7. 8. 9.

10.

 Clues 

 Across

  2. The sum of 100, 150 and 3

  4.  The product of 5 and the fi rst prime number 

after 6

  5. Reverse the digits of the product of 13 and 5

  7. One less than the square of 10

  9. Half of 6 times 8

 10. 2 to the power of 7

4 a Perfect numbers are positive integers that are equal to the sum of all their factors, excluding the 

number itself.

i Show that 6 is a perfect number.

ii There is one perfect number between 20 and 30. Find the number.

iii The next perfect number is 496. Show that 496 is a perfect number.

 b Triangular numbers are the number of dots required to form triangles as shown in this table.

i Copy and complete this table.

Number of rows 1 2 3 4 5 6

Diagram
•

•
• •

•
• •

• • •

Number of dots (triangular number) 1 3

ii Find the 7th and 8th triangular numbers.

 c Fibonacci numbers are a sequence of numbers where each number is the sum of the two 

preceding numbers. The fi rst two numbers in the sequence are 0 and 1.

i Write down the fi rst 10 Fibonacci numbers.

ii If the Fibonacci numbers were to be extended in the negative direction, what would the fi rst 

four negative Fibonacci numbers be?

 Down

  1. A palindromic number

  2. 5 × 10 - 5 × 5

  3. A multiple of 11

  6.  639 written correct to 2 

signifi cant fi gures 

  8. The next even integer after 90

  9. A multiple of 7

Number and Algebra 43  
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Integers, decimals,
fractions, ratios and

rates

Ratios compare two or more
quantities with the same units in
a definite order.
5 cents to $1 = 5:100 = 1:20

You can simplify ratios by using
the HCF. 
24 : 36 = 2 : 3

Integers are the set of
positive and negative whole
numbers including zero.
0, ±1, ±2, ±3, ±4, ...

Decimals are a way of writing
fractions with denominators
of 10, 100, 1000

Decimals

= 0.1, 1
10 = 0.01, 1

100

= 0.0011
1000

If the critical digit (the next one
in the number) is 0, 1, 2, 3 or 4,
round down. If it is 5, 6, 7, 8
or 9, round up.
4.763 = 4.8 (1 decimal place)
          = 4.76 (2 decimal places)

Working with negatives
• To add a negative number,
   you subtract.
      a + (–b) = a – b
• To subtract a negative number,
   you add.
      a – (–b) = a + b

× and ÷

• Two numbers of the same sign
   multiply or divide to give a
   positive answer.  –4 × (–5) = 20
                            –10 ÷ (–2) = 5
• Two numbers with different 
   signs multiply or divide to give a
   negative answer.  –4 × 5 = –20
                              10 ÷ (–2) = –5

Fractions
• To add or subtract fractions,
   use the lowest common
   denominator.
• To multiply fractions (proper or
   improper), multiply the
   numerators and multiply the
   denominators after cancelling 
   common factors.

• To divide by a fraction, multiply
   by the reciprocal.

× =8
9

4
7

8 × 4
9 × 7

÷ =3
2

4
5 ×3

2
5
4

Two quantities are in direct 
proportion if when one quantity 
changes the other quantity 
changes by the same factor. 
That is, they both halve or 
double etc.  

The reciprocal of a proper
or improper fraction is the
fraction turned upside
down (inverted).
The reciprocal of:

6 is 1
6

is 1 2
3

1
2

is or 15
4

1
4

4
5

Rates compare two
quantities with different 
units.
50 km in 2 hours = 25 km/h

Rates

Rational numbers can be
written as a fraction.

0.416 are all rationals.
π is an example of an irrational
number. It cannot be written as
a fraction.

3, –4,   , 0.3,       2
3 4,

Rounding decimals

Rational numbers

Ratios

Direct proportion

Reciprocals

Integers
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Multiple-choice questions

1 
2

7
 written as a decimal is:

A 0.29 B 0.286 C 0 285.
.
 D 0 285714.  E 0 285714.

.

2 3.0456 written to three signifi cant fi gures is:

A 3.04 B 3.05 C 3.045 D 3.046 E 3.45

3 2.25 written as a fraction in simplest form is:

A 2
1

2
 B 

5

4
 C 

9

4
 D 9

1

4
 E 

225

100

4 1
1

2

5

6
−  is equal to:

A 
2

3
 B 

5

6
 C − 1

2
 D 

2

6
 E 

1

2

5 
2

7

3

4
×  is equivalent to:

A 
8

11
 B 

3

7
 C 

5

11
 D 

8

12
 E 

3

14

6 
3

4

5

6
÷  is equivalent to:

A 
5

8
 B 1 C 21 D 

4

5
 E 

9

10

7 Simplifying the ratio 50 cm : 4 m gives:

A 50 : 4 B 8 : 1 C 25 : 2 D 1 : 8 E 5 : 40

8 0.28 as a fraction in its simplest form is:

A 0.28 B 
28

100
 C 

0 28

100

.
 D 

2 8

100

.
 E 

7

25

9 Divide $2.50 in the ratio of 4 : 1.

A 50 : 200 B 50c C $2 : 50c D $200 E $2

10 A childcare centre requires the ratio of carers to children to be 1 : 5. How many carers are needed for 

30 children?

A 5 B 6 C 150 D 30 E 36

11 Michael earns $460 in 25 hours. His hourly rate of pay is:

A $11 500/h B $0.05/h C $18.40/h D $18.40/day E $5/h

12 36 km in 40 minutes is the same as:

A 40 km/h B 36 km/h C 54 km/h D 90 km/h E 56 km/h
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 2Chapter 6: Length, area, surface area and volume
Multiple-choice questions

1 The perimeter and area of this triangle, respectively, are:

A 48 cm, 24 m2 B 68 cm, 80 cm2 C 24 cm, 24 cm2

D 24 cm, 12 cm3 E 24 cm, 48 cm2

2 The circumference and area for this circle, correct to two decimal places, respectively, are:

A 37.70 m, 18.85 m2  

B 9.42 m, 56.55 m2

C 18.85 m, 28.27 m2  

D 18.85 m, 18.85 m2

E 9.42 m, 28.27 m2

3 420 cm2 is equal to:

A 4.2 m2 B 0.42 m2 C 42  000 m2

D 0.042 m2 E 0.0042 m2

4 The perimeter and area of the fi gure shown, respectively, are:

A 20.2 m, 22.42 m2

B 24.8 m, 22.42 m2

C 24.8 m, 25.15 m2

D 20.2 m, 25.15 m2

E 21.6 m, 24.63 m2

5 The volume of the cylinder shown is closest to: 

A 703.7 cm3 B 351.9 cm3 C 2814.9 cm3

D 452.4 cm3 E 1105.8 cm3

Short-answer questions

1 Find the areas of these basic shapes.

a 

11 cm

4 cm

 b 6 cm

4 cm

 c 
3.2 m

8.1 m

2 Find the circumferences and areas of these circles, correct to two decimal places.

a 
4 m

 b 

20 cm

 c 

4.2 cm

10 cm

8 cm

6 cm

3 m

7.1 m

3.9 m

5.3 m

14 cm

8 cm

Textbooks also include:

�  Complete answers
�  Index
�   Using technology

 activities
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12 The temperature inside a car was measured at 23°C. Fifteen minutes later it had risen by 

18°C. The air conditioner was then switched on and the temperature fell by 22°C. What 

was the temperature inside the car at this time?

Enrichment: Magic squares with integers

13 a Copy and complete this magic square. Each row, column and diagonal add to the same number.

-8 

-2 -6

4

b Arrange these 9 integers into a 3 by 3 magic square.

-13, -10, - 7, -4, -1, 2, 5, 8 and 11

c Complete this 4 by 4 magic square.

5

0 10 6

-1 4 2 8

7 -4

What does the 
diagonal add up to?
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7 Find the value of the following. Check your answers with a calculator.

a 9 + (-5) b 12 + (-16) c 3 + (-7)

d 15 + (-24) e -9 + (-23) f -13 + (-25)

g -100 + (-89) h 56 + (-80) i -9 + (-9) 

j 18 + (-18) k -245 + (-560) l 98 + (-155)

m -89 + (-78) n 145 + (-3) o -567 + (-237)

9 + (-5) = 9 – 5
-9 + (-23) = -9 – 23

Example 3 Subtracting a negative integer

Find -13 - (-9).

SolutioN ExplANAtioN

- 13 - (- 9) = -13 + 9

 = -4

Subtracting a negative is the same as addition:

 - 13 - (- 9) = -13 + 9

8 Evaluate the following.

a -5 - (-9) b -8 - (-6) c 7 - (-6)

d 2 - (-7) e 12 - (-12) f -34 - (-34)

g -35 - (-7) h -90 - (-9) i 90 - (-90) 

j -68 - (-70) k -90 - (-87) l 234 - (-6)

m 670 - (-85) n -6 - (-100) o -230 - (-240)

-5 – (-9) = -5 + 9

9 Simplify each of these using the rules above. Check your answers with a calculator.

a -9 - 9 - 9 b -23 - (-8) + 12 c 50 - 46 - (-6)

d 24 - (-8) + (-6) e -20 - (-5) - (-15) f -18 - (-6) + (-12)

g -90 - (-89) - 90 h 125 - 35 - (-35) i -90 + (-87) - 3

10 Copy and complete each of the following statements.

a  + 6 = 8 b -6 +  = 5 c 12 -    = 15

d -9 +    = -10 e 13 -    = 20 f 10 -  = -1

11 What must be added to each of the following to obtain a final result of zero?

a 8 b -7 + 3 c -8 - 5

d -124 e 19 f 0 

g 12 - 8 + 18 h -98 i 12 - (-14)

Work from left 
to right.

Try using a 
number line.
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Example 2 Adding a negative integer

Find 17 + (-12).

SolutioN ExplANAtioN

17 + (-12) = 17 - 12

       = 5

Adding a negative is the same as subtraction:

17 + (-12) = 17 - 12
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8 To remove impurities a mining company 

fi lters 3
1

2
 tonnes of raw material. If 2

5

8
 tonnes 

are removed, what quantity of material 

remains?

9 When a certain raw material is processed it 

produces 3
1

7
 tonnes of mineral and 2

3

8
 tonnes 

of waste. How many tonnes of raw material 

were processed?

10 The ingredients in a punch recipe were 

2 1
4

 L of apple juice, 1 1
2

 L of guava juice 

and 1 1
5

 L of lemonade.

a How much punch is produced?

b If a cup holds 150 mL, how many cups can 

this punch serve?

11 Clarissa owns 3
10

 of a company, Sally owns 

another 1
4

 of the company and Keith owns 2
5

 of it. 

The bank owns the rest. How much of the 

company does the bank own?

12 Here is an example involving the subtraction of 

fractions where improper fractions are not used.

2 1
2

 - 1 1
3

 = 2 3
6

 - 1 2
6

 = 1 1
6

 Try this technique on the following problem and explain the diffi culty that you fi nd.

2 1
3

 - 1 1
2

The concentration (proportion) of the desired mineral 
within an ore body is vital information in the minerals 
industry.
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Enrichment: Which fractions do you choose?

13 The six fractions listed below are each used exactly once in the following questions.

a Arrange the six fractions correctly so that each equation produces the required answer. Use each 

fraction only once.

 1
8

, 5
12

, 1
2

, 2
3

, 3
4

, 5
6

 i  +  = 7
8

 ii  -  = 1
4

 iii  -  = 1
3

b Which of the fractions in part a, when added, produces an answer of 2?

1E

Chapter 1 Integers, decimals, fractions, ratios and rates12  

7 Follow the order of operations and evaluate: 

a (7 - 3) × 4 b (4 + 9) × (-2)

c (6 - 2) × (-3) d -6 + 4 × (-2)

e 10 ÷ (-2) × 4 f (-5 - 2) × 4

g 6 × (-3) × 4 h -21 ÷ 7 + (-5)

i -45 - 9 × 5 j (4 - 6) × (7 - 12)

k (15 - 9) × (3 - 7) l 9 + 9 × (-3)

m -(3 - 12) n 10 - 9 × 4

o 100 ÷ (-5) × (-2)

The order of operations:
• brackets fi rst, following 

the order of operations 
within them

• then × and ÷, working 
from left to right

• then + and –, working 
from left to right.
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a -5 ×  = -35 b  ÷ (-4) = 8 c -10 ×  = 200

d 17 ×  = -68 e 34 ÷  = -34 f -6 ×  = -36

g  ÷ 9 × -3 = 3 h 15 ÷  ÷ 3 = -1 i -15 ×  = 225

9 The sum of two numbers is -3 and their product is -10. What are the two numbers?

10 Give the value of two different numbers that when squared each produce an answer of:

a 144 b 64 c 10 000

11 Explain why -5 × 4 ÷ (-3) produces a positive answer.

12 Decide whether each of the following would produce a positive or a negative answer.

a -6 × (-4) × 5 b -12 ÷ 4 × 9 ÷ (-3) c -8 ÷ (-2) × 5 × (6 - 9)

d (-3)4 e (-1)201

Enrichment: Substitutions involving negative integers

13 Evaluate the following by substituting a = -2, b = 6 and c = -3.

a a2 - b b a - b2

c 2c + a d b2 - c2

e a3 + c2 f 3b + ac

g c - 2ab h abc - (ac)2

14 Use a calculator to evaluate the following, where x = -45 and y = -15.

a x + y b x - y

c xy d x - 3y

e x2 + y2 f x2 - y2

g (x + y)2 h 3y2

1B
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Working mathematically badges
All exercises are divided into sections marked by Working mathematically badges, such as this example:

Understanding & 

Communicating
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Fluency & 

Communicating

WORKING

M
ATHE M ATICALL

Y

U F

R PS
C

Problem-solving, Reasoning 

& Communicating
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The letters U (Understanding), F (Fluency), PS (Problem-solving), R (Reasoning) and C (Communication) 

are highlighted in colour to indicate which of these components apply mainly to the questions in that 

section. Naturally there is some overlap between the components.  

Stage ladder icons

Shading on the ladder icons at the start of each section indicates the Stages covered by 

most of that section. 

This key explains what each rung on the ladder icon means in practical terms. 

For more information see the teaching program and teacher resource package.

Stage Past and present experience in Stages 4 and 5 Future direction for Stage 6 and beyond

5.3#

These are optional topics that contain challenging 

material for students who will complete all of 

Stage 5.3 during Years 9 and 10. 

These topics are intended for students who 

are aiming to study Mathematics at the very 

highest level in Stage 6 and beyond.

5.3

Capable students who rapidly grasp new concepts 

should go beyond Stage 5.2 and study at a more 

advanced level with these additional topics.

Students who have completed Stage 5.1, 5.2 

and 5.2 and 5.3 are generally well prepared for 

a calculus-based stage 6 Mathematics course.

5.3§

These topics are recommended for students who 

will complete all the Stage 5.1 and 5.2 content and 

have time to cover some additional material.

These topics are intended for students 

aiming to complete a calculus-based Stage 6 

Mathematics course.

5.2

A typical student should be able to complete all the 

Stage 5.1 and 5.2 material by the end of Year 10. 

If possible, students should also cover some Stage 

5.3 topics.

Students who have completed Stage 5.1 and 

5.2 without any 5.3 material typically fi nd it 

diffi cult to complete a calculus-based Stage 6 

Mathematics course.

5.2◊
These topics are recommended for students who 

will complete all the Stage 5.1 content and have 

time to cover some additional material.

These topics are intended for students aiming 

to complete a non-calculus course in Stage 6, 

such as Mathematics General.

5.1

Stage 5.1 contains compulsory material for all 

students in Years 9 and 10. Some students will be 

able to complete these topics very quickly. Others 

may need additional time to master the basics.

Students who have completed Stage 5.1 

without any 5.2 or 5.3 material have very 

limited options in Stage 6 Mathematics.

4
Some students require revision and consolidation 

of Stage 4 material prior to tackling Stage 5 topics.

Stage

5.3#
5.3
5.3§
5.2
5.2◊
5.1
4

http://www.cambridge.org
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Additional resources online

TM

HOTmaths
interactive maths online

The CambridgeMATHS/HOTmaths integrated program for the Australian Curriculum offers the
best of textbook and interactive online resources. It can be used with a HOTmaths account
(eg for class  demos via IWBs or data projectors) or with student accounts, which enable
access to the full range of features, including use at home.  

The integrated program is linked from icons and the topic
numbers in the textbooks, as detailed in a document available
(free) from the Cambridge website.

Interactive
simulations & 
programs

Practice quizzes with competitive scoring option

Tests with learning management 
system

Maths dictionary with links to 
content

Interactive 
examples

Worksheets 
(also available as 
workbooks)

All HOTmaths features are included in the program, eg:

http://www.cambridge.org
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