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 This second edition of Essential Mathematics for the Australian Curriculum has been developed into a 
complete resources pack comprising a revised and updated print textbook, a new interactive textbook with 
a host of cutting-edge features, and an online teaching suite. 

The successful elements of the fi rst edition have been retained and improved upon. These include: 

• logical sequencing of chapters and development of topics
• careful structuring of exercises according to the four Australian Curriculum profi ciency strands plus 

enrichment
• graduated diffi culty of exercise questions within the overall exercise and within profi ciency groups
• Let’s Start and Key Ideas to help introduce concepts and key skills. 

Additions and revisions to the text include: 

• New topics refl ecting updates to the Australian Curriculum and state syllabuses
• Revision and extension topics are marked as ‘Consolidating’ or ‘Extending’ to help customise the 

course to each classroom’s needs
• The working programs have been subtly embedded in each exercise to differentiate three student 

pathways: Foundation, Standard and Advanced
• A ‘Progress quiz’ has been added about two-thirds of the way into each chapter, allowing students to 

check and consolidate their learning – in time to address misunderstandings or weaknesses prior to 
completing the chapter

• Pre-tests have been revised and moved to the interactive textbook.

Features of the all-new interactive textbook:

• Seamlessly blended with Cambridge HOTmaths, allowing enhanced learning opportunities in blended 
classrooms, revision of previous years’ work, and access to Scorcher

• Every worked example in the book is linked to a high-quality video demonstration, supporting both in-
class learning and the ‘fl ipped classroom’

• A searchable dictionary of mathematical terms and pop-up defi nitions in the text
• Hundreds of interactive widgets, walkthroughs and games
• Automatically-marked quizzes and assessment tests, with saved scores
• Printable worksheets (HOTsheets) suitable for homework or class group work.

Features of the Online Teaching Suite, also powered by Cambridge HOTmaths:

• A test generator, with ready-made tests
• Printable worked solutions for all questions
• A powerful learning management system with task-setting, progress-tracking and reporting functions.

The chart on the next pages shows how the components of this resource are integrated.

x
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Guide to the working programs in the exercises
The working programs that were previously available in separate supporting documents have been 
updated, refi ned and embedded in the exercises for this second edition of Essential Mathematics for the 
Australian Curriculum. The suggested worki ng programs provide three pathways through the course to 
allow differentiation for Foundation, Standard and Advanced students.

As with the fi rst edition, each exercise is structured in subsections that match the four Australian 
Curriculum profi ciency strands (Understanding, Fluency, Problem-solving and Reasoning) as well as 
Enrichment (Challenge). The questions suggested for each pathway are listed in three columns at the top 
of each subsection:

• The left column (lightest shaded colour) is 
the Foundation pathway

• The middle column (medium shaded 
colour) is the Standard pathway

• The right column (darkest shaded colour) 
is the Advanced pathway.

Gradients within exercises and 
profi ciency strands
The working programs make use of the  
integrated  

required from Understanding through to Reasoning and Enrichment – but also  
profi ciency strand; the fi rst few questions in Fluency, for example, are easier than the last 

few, and the last Problem-solving question is more challenging than the fi rst Problem-solving question. 

The right mix of questions
Questions in the working programs are selected to give the most appropriate mix of types of questions for 
each learning pathway. Students going through the Foundation pathway will likely need more practi e at 
Understanding and Fluency, but should also attempt the easier Problem-solving and Reasoning questions. 
An Advanced student will likely be able to skip the Understanding questions, proceed through the 
Fluency questions (often half of each question), focus on the Problem-solving and Reasoning questions, 
and attempt the Enrichment question. A Standard student would do a mix of everything.

Choosing a pathway
There are a variety of ways of determining the appropriate pathway for students through the course. 
Schools and individual teachers should follow the method that works for them. 
If required, the chapter pre-tests (now found online) can also be used as a diagnostic tool. The following 
are recommended guidelines:

• A student who gets 40% or lower in the pre-test should complete the Foundation questions
• A student who gets between 40% and 85% in the pre-test should complete the Standard questions
• A student who gets 85% or higher in the pre-test should complete the Advanced questions.

For schools that have classes grouped according to ability, teachers may wish to set one of the 
Foundation, Standard or Advanced pathways as their default setting for their entire class and then make 
individual alterations depending on student need. For schools that have mixed-ability classes, teachers 
may wish to set a number of pathways within the one class, depending on previous performance and other 
factors.
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* The nomenclature used to list questions is as follows:
 • 3, 4: complete all parts of questions 3 and 4
 • 1-4: complete all parts of questions 1, 2, 3 and 4
 • 10(½): complete half of the parts from question 

 10 (a, c, e, ... or b, d, f, ...)
 

• 2-4(½): complete half of the parts of questions 2, 3 and 4
• 4(½), 5: complete half of the parts of question 4 and all 

parts of question 5
• — : d  not complete any of the questions in this section.
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 gradients that have been seamlessly
 into the exercises. A gradient runs through the overall structure of each

exercise  –  where there is an increasing level of mathematical sophistication

each within 
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An overview of the Essential 
Mathematics for the Australian 
Curriculum complete learning suite

Let’s start activities get 
students thinking critically 
and creatively about the topic

Investigations

Problems and 
challenges

Chapter 
summaries

Answers

‘Working with 
unfamiliar 
problems’ 
poster

Chapter 
reviews

Key ideas summarise 
key knowledge and 
skills for each lesson

Working programs subtly 
embedded in each Profi ciency 
Strand to provide three learning 
pathways through the book

Note-taking Search functions

Each topic in the 
print book comes with 
interactive HOTmaths 
widgets, walkthroughs 
and HOTsheets in the 
interactive textbook

For more 
detail, see 

the guide in 
the online 
Interactive 
Textbook

Downloadable

Included with 
print textbook 
and interactive 
textbook

All non-core topics are marked Consolidating 
or Extending to assist with course planning

Examples with fully worked solutions and 
explanations show the thinking behind each step
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Easy navigation within 
sections without scrolling

Interactive navigation 
and searching

Teacher’s copy 
of interactive 

textbook

Test generator 
and ready-
made tests

Online tests 
sent by teacher

Tasks sent 
by teacher

Class 
reporting

Walkthroughs, Scorcher and levelled 
question sets in every section

Access to 
interactive 

resources at 
any time without 
leaving the page

Hundreds of 
interactive 

widgets

Video demonstration for 
every worked example

Printable chapter tests 
and worksheets

Student 
results

Plus:
• worked solutions
• teaching program
• curriculum grids
and more

Access to all HOTmaths 
Australian Curriculum courses

Student 
reporting
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For questions 1 and 2, start
by working with smaller

numbers and look for
a pattern.

For questions 3 and 4,
try making a list

or table.

≥

For questions 5 and 6,
try drawing diagrams
to help you visualise

the problem.

For question 7, use
rounding to

estimate the answer.

For question 8, try
estimating

by taking a sample.
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4x°

2x°
3x° 5x°

6x°
For questions 9-13,
try using algebra as

a tool to work
out the unknowns.

 For questions 14 and
15, try using concrete,
everyday materials to
help you understand

the problem.

For questions 16
and 17, try using a

mathematical procedure
to find a shortcut

to the answer.
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Chapter

Integer operations 
(Consolidating)
Decimals and significant figures
Rational numbers 
(Consolidating)
Operations with fractions 
(Consolidating)
Ratios, rates and best buys 
(Consolidating)
Percentages and money 
(Consolidating)
Percentage increase and 
decrease (Consolidating)
Profits and discounts
Income and taxation
Simple interest
Compound interest (Extending)

1A

1B
1C

1D

1E

1F

1G

1H
1I
1J
1K

N U M B E R  A N D  A L G E B R A

Money and financial mathematics
Solve problems involving simple interest  

16x16 32x32

What  
you will learn

Australian  
curriculum

1
Reviewing 
number and 
financial 
mathematics
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The global financial crisis of 2008 
and 2009 was one of the most 
serious financial situations since the 
Great Depression in the 1930s. Prior 
to the crisis, US interest rates were 
lowered to about 1%, which created 
access to easy credit and ‘sub-
prime’ lending. House prices in the 
US rose about 125% in the 10 years 
prior to the crisis. When the housing 
bubble burst, house prices began to 
fall and lenders began foreclosing 
on mortgages if borrowers could 
not keep up with their repayments. 
At the beginning of the crisis, US 
household debt as a percentage of 

personal income was about 130%. 
As house prices collapsed, financial 
institutions struggled to survive 
due to the increased number of bad 
debts. The crisis expanded to cause 
negative growth in the US general 
economy and in other countries. 
In Australia, our sharemarket All 
Ordinaries Index collapsed by 55% 
from 6874 in November 2007 to 
3112 in March 2009.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths 

Australian Curriculum 
courses

Online 
resources

Global financial crisis
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1.4142135623730950488016887

2420969807856967187537694

8073176679737990732478462

1070388503875343276415727

•
( )

• ( )

(e.g. 8, 1.2, −6.123) (e.g. 0.5, −1.4, 2.345) (e.g. π = 3.14159..., ϕ = 1.618033...,
 √2 =1.414213...) 

(e.g. √2, pi (π), phi (ϕ) − the
golden ratio)

Rational number (fractions)

Terminating decimals

Real numbers

Recurring decimals Infinite non-recurring decimals

Irrational numbers

6 3 1
(e.g.           )48 1, 7,

! !

! !

! !
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster

at the end of the book to 
 help you.

(√ )

√
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Reviewing number and
financial mathematics

Rate: 180 km per 3 hrs = 60 km/h

Rates, ratios and best buy

Review of numbers
2 + (-3) = -1 For 8 and 12

HCF is 4
LCM is 24

Compound interest (Ext)

$3000 at 5% for 3 years
Amount = $3000 ´ (1.05)3
             = $3472.88 

Simple interest

= $400

Cost price 
Profit or loss

Applications of percentages

Percentage profit or loss

=     ´ 100%

Mark-up and discount
Commission/tax

Percentages

20% of 60 = 0.2 ´ 60 = 12
5% of amount = 32

´ 100% = 75%=3
4

3
4

Income and tax
Employees can be paid:
wage: hourly rate with
overtime at time and
a half = 1.5 or double time
salary: annual amount
commission: % of sales
net income =
gross income - tax 

Percentage increase and decrease

Increase
20 by 6%
20 ´ 1.06 = 21.2 

Decrease
20 by 5%
20 ´ 0.95 = 19

Percentage change = 
original
change ´ 100%

Operations with fractions 

- -=15
6

7
12

7
12
7

12

11
6

-= 22
12

= 15
12

=

$2000 at 5% for 4 years

- 4 - (-2) = -2
15 ¸ (-5) = -3
-7 ´ (-3) = 21

(-2)2 = 4
43 = 64

√36 = 6
√27 = 33

= 11
4

¸ ´=
1

111
2

7
2

3
2

2
7

3
7

3
7

1
2

6
14

7
14: := = 6 : 7Ratio:

$200 divided into 7 : 3
10 parts is $200
1 part is $20
3 parts is $60
7 parts is $140

Best buy: 3 kg of carrots for $6.45
5 kg for $10.20

3 kg bag: 6.45 ¸ 3 = $2.15/kg
5 kg bag: 10.20 ¸ 5 = $2.04/kg

∴5 kg is best buy

% = 25.5 ¸ 100% = 0.255251
2

∴amount = 32 ¸ 0.05
= 640

Rounding
1.284 to 1 d.p. is 1.3

2 sig. fig. is 1.3
472.543 to 1 d.p. is 472.5

1 sig. fig. is 500
0.0624 to 2 d.p. is 0.06

2 sig. fig. is 0.062

Rational numbers
(fractions)

=  0.166... = 0.16∙

and are equivalent fractions

Irrational numbers cannot be
expressed as a fraction

mixed
number

improper
fraction

terminating
decimal

proper
fraction

recurring
decimal

8
= =  1.37513 11

8

1
6

2
3

4
6

I = P ´ 100
r ´ t = $2000 ´ ´ 4100

5
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Chapter

Algebraic expressions (Consolidating)
Simplifying algebraic expressions 
(Consolidating)
Expanding algebraic expressions
Solving linear equations
Equations with brackets and 
pronumerals on both sides
Solving word problems
Inequalities
Using formulas
Simultaneous equations: substitution 
(Extending)
Simultaneous equations: elimination 
(Extending)
Applications of simultaneous 
equations (Extending)

2A
2B

2C
2D
2E

2F
2G
2H
2I

2J

2K

N U M B E R  A N D  A L G E B R A

Patterns and algebra
Apply the distributive law to the expansion of algebraic 
expressions, including binomials, and collect like terms where 
appropriate  

16x16 32x32

What 
you will learn

Australian 
curriculum

2 Linear and 
simultaneous 
equations
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Linear equations with two variables, 
such as 2x + 3y = 12, have an infi nite 
number of solutions. If we plot them 
on a number plane we get a line. Each 
point on the line represents a possible 
solution.

These equations can model many 
different situations or systems in real 
life. For instance the two variables might 
be total cost and quantity of an item, 
or the distance of an object from its 
starting point over time, when it moves 
at uniform speed in a straight line. 

Although there is no single solution 
to such a distance-time equation for one 
object, there is only one solution that 

satisfi es both equations for two objects 
moving at constant speed in the same 
plane (provided they are not moving 
on parallel tracks). In this situation the 
two equations are called simultaneous 
equations. The one solution that 
satisfi es the simultaneous equations can 
be found using algebra, and this solution 
represents the position and time at 
which they meet or collide.

Solving simultaneous equations can 
be applied to problems such as working 
out when and where one ship will 
intercept another, but navigation is only 
one of many areas where this aspect of 
algebra has applications.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

On a collision course
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54321 5 × (5 + 1)
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3

x
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a ( b + c ) a ( b − c )
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3(x − 4) = 3x − 12

 − (3x + y) = −1(3x + y) = − 3x −  y
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x + 1

2

2x − 3

x

3x − 1

2x

x + 3

2x
2

x

x + 5

x − 2
x

3

x

2

10
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a

Perimeter P

a°
b° a° b°

a° b° a c

b
a

Area = A
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2x + 3y = 8 and y = x + 1
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−�

matching pair

3x − 2y  = 1

4x +  2y  = 6

−�

matching pair

28x − 8y = 12
28x − 35y = − 42
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
 help you.

√

2 + 2y3y − x

5x + 3
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Expanding bracketsSubstitution
The process of replacing a
pronumeral with a given value
e.g. if x = 3, 2x + 4 = 2 × 3 + 4

e.g. 2(x + 3) = 2 × x + 2 × 3

Finding the value that makes
an equation true
e.g. 2x + 5 = 9
             2x = 4 (subtract 5)
               x = 2 (divide by 2)
e.g. 5(x − 1) = 2x + 7 
         5x − 5 = 2x + 7 (expand)
         3x − 5 = 7 (subtract 2x )
               3x = 12 (add 5)
    x = 4 (divide by 3)

Simultaneous equations (Ext)
Use substitution or elimination to find the solution that
satisfies 2 equations.

e.g.          x + 2y = 2    (1)
              2x + 3y = 5    (2)
(1) × 2    2x + 4y = 4    (3)
(3) − (2)            y = −1
In (1)     x + 2(−1) = 2
                  x  − 2 = 2
                      ∴x = 4    

Inequalities
These can be represented using >, <,
≥, ≤ rather than =.
e.g. x > 2

Solving inequalities uses the same
steps as solving equations except
when multiplying or dividing by a
negative number. In this case, the
inequality sign must be reversed.
e.g. 4 − 2x < 10   (− 4) 

3

2 not included

4
x

21−1 0

Addition/subtraction
Only like terms can be combined
under addition or subtraction.
Like terms, e.g. 3a and 7a
                       2ab and 5ab
                   not 4a and 7ab
e.g. 3x + 2y − x + 4y + 7
= 3x − x + 2y + 4y + 7
= 2x + 6y + 7 

where r > 0 

−3(4 − 2x) = −12 + 6x
= 6 + 4
= 10

e.g. if x = 2, y = −4, xy = 2 × (−4)
= −8

= 2x + 6

Substitution
e.g. 2x + y = 12         (1)
               y = x + 3     (2)
In (1) replace y with (2)
2x + (x + 3) = 12
        3x + 3 = 12
                x = 3
Substitute x = 3 to find y
In (2) y = (3) + 3 = 6

Elimination
Ensure both equations have
a matching pair.
Add 2 equations if matching
pair has different sign;
subtract if same sign.

Solving linear equations

−2x < 6     (÷ –2)
x  > −3 reverse sign

Expressions 

e.g. 2 more than 3 lots of m
is 3m + 2   

Solving word problems
1  Define variable(s)
2  Set up equation(s)
3  Solve equation(s)
4  Check each answer and 
 write in words 

Formulas
Some common formulas
e.g. A =   r 2, C = 2  r
An unknown value can be found by
substituting values for the other variables.
A formula can be transposed to make a
different variable the subject.
e.g. make r the subject in A =   r 2

 A = pr 2

π
A = r 2

=  r

π
A ∴ r  =

π
A 

Linear and
simultaneous

equations

constant term 
coefficient 

e.g. 2x − 3y + 5

p p

p
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√
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Chapter

Pythagoras’ theorem
Finding the shorter sides
Applying Pythagoras’ 
theorem
Pythagoras in three 
dimensions (Extending)
Trigonometric ratios
Finding side lengths
Solving for the denominator
Finding an angle
Applying trigonometry 
(Extending)
Bearings (Extending)

3A
3B
3C

3D

3E
3F
3G
3H
3I

3J

M E A S U R E M E N T  A N D  G E O M E T R Y

Pythagoras and Trigonometry
Investigate Pythagoras’ theorem and its application to solving 
simple problems involving right-angled triangles 
Use similarity to investigate the constancy of the sine, cosine and 
tangent ratios for a given angle in right-angled triangles 
Apply trigonometry to solve right-angled triangle problems  

16x16 32x32

What 
you will learn

Australian 
curriculum

3 Pythagoras’ 
theorem and 
trigonometry
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Satellite navigation systems work 
by determining where you are and 
calculating how far it is to where 
you want to go. Distances are 
worked out using the mathematics 
of trigonometry. The position of 
the satellite, your position and your 
destination are three points which 
form a triangle. This triangle can be

divided into two right-angled 
triangles and, using two known 
angles and one side length, the 
distance between where you are 
and your destination can be found 
using sine, cosine and tangent 
functions. Similar techniques are 
used to navigate the seas, study the 
stars and map our planet, Earth.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

Satellites
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a
b
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c2 = a2 + b2

square of the
hypotenuse

squares of the
two shorter sides

a
c

b

•

√ √ √

•

√
. . .

b
ca

Area = c2

Area = b2

Area = a2

5

12

c

7

9.5

c

∴
√ √
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√
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5

c

∴
√

15

178

48

14
50

2 2

√8

b

a c

y

z
x

j

l

k

√ √ √ √
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5c
15
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9 c

24

7c 40
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c

48

14

c
18

24

c
15

20

c

2

4 c 1

3

c 12
10

c

8.6

7.4 c

5

c 0.14

0.04

c

c

1

2

7

3 c

35

c

c6

1

c

10

3
c

8
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350 m

350 m

?

45°
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a
c

b

√
√ √ √

•
•

•
• √

a25
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Hypotenuse
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Adjacent
θ HypotenuseOpposite
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θ
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•

sin θ = Opposite
Hypotenuse

cos θ = Adjacent
Hypotenuse

tan θ =
Opposite
Adjacent

SOH CAH TOA
H O
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θ

θ
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
       help you.
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Finding the hypotenuse

c2 = 22 + 12

    = 5
c  = √5
    = 2.24 (to 2 decimal places)

Shorter sides

a2 + 52 = 72

a2 = 72 − 52 
 = 24
∴ a = √24

360° T N 000° T

W
270° T

E
090° T

S 180° T

N

A

B

B is 150° T
from A

A is 330° T
from B

N
30°

30°

330°

150°

True bearings are measured
clockwise from North.

1

2

sin θ  =      =

cos θ =      =

tan θ =      =

O
H

4
5

A
H

3
5

O
A

4
3

SOHCAHTOA

5 (H )
3 (A)

4 (O )

7 a

5

Pythagoras’  theorem

c2 = a2 + b2

ca

b

Finding angles

sin θ = 

     θ = sin−1 (      )

       = 53.13° (to 2 d. p.)

6
7.5

6
7.5

7.5

6

c

Elevation and depression

Depression θ

Finding side lengths

tan 36° =
x × tan 36° = 5

x =   

   = 6.88 (to 2 d. p.) 

x cm

7 cm
22°

x m
5 m

36°

Applications

a

b

c

a

c b

cos 22° =
x = 7 cos 22°
   = 6.49
      (to 2 d. p.)

5
tan 36°

5
x

x
7

θ

θ

θ  Elevation

Pythagoras’ theorem
and trigonometry

Bearings (Ext)
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Chapter

Introduction to linear relations 
(Consolidating)
Graphing straight lines using 
intercepts
Lines with one intercept
Gradient
Gradient and direct proportion
Gradient–intercept form
Finding the equation of a line
Midpoint and length of a line 
segment
Perpendicular and parallel lines 
(Extending)
Linear modelling
Graphical solutions to 
simultaneous equations

4A

4B

4C
4D
4E
4F
4G
4H

4I

4J
4K

N U M B E R  A N D  A L G E B R A

Real numbers
Solve problems involving direct proportion 
Explore the relationship between graphs and equations 
corresponding to simple rate problems
Linear and non-linear relationships
Find the distance between two points located on a Cartesian plane 
using a range of strategies, including graphing software
Find the midpoint and gradient of a line segment (interval) on the 
Cartesian plane using a range of strategies, including graphing 
software 
Sketch linear graphs using the coordinates of two points  

16x16 32x32

What 
you will learn

Australian 
curriculum

4 Linear relations
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Movies and computer games 
include many scenes and characters 
that are generated by computer, 
such as Elsa in Frozen or Nemo 
in Finding Nemo. Another classic 
example is the character Gollum in 
The Lord of the Rings fi lm trilogy, 
one of the fi rst and most successful 
CGI characters to interact with live 
actors in a movie blockbuster. CGI 
characters are added after filming 
the other real-life characters.

The fundamentals of CGI and 
computer graphics are more 
generally based on computer 
programming, including linear 
algebra, which is the focus of this 
chapter. Straight lines described by 
linear relations can form polygons 
and with the use of linear algebra 
can be transformed to create 
moving three-dimensional images in 
a two-dimensional plane.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

Computer-generated 
imagery (CGI)
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4

y
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•

2

y-intercept (x = 0)
2(0) + 3y = 6

3y = 6
y = 2

x-intercept (y = 0)
2x + 3(0) = 6

2x = 6
x = 3

3

y

xO

Example: 2x + 3y = 6
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
       help you.
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Linear relations

Gradient
This measures the slope of a line

x

NegativePositive

y

x

y

x

Zero

y

x

Undefined

y

Gradient m = rise
run

m = = 24
2

e.g.

2

rise = 4

(2, 6)

run = 2

y

x

Parallel lines have the same gradient
e.g. y = 2x + 3, y = 2x − 1 and y = 2x
Perpendicular lines are at right angles
Their gradients m1 and m2 are such

A line perpendicular to y = 2x + 3
has gradient − 1

2

Linear graphs
Sketch with two points. Often we find the x-intercept
(y = 0) and y-intercept (x = 0).
e.g. y = 2x − 4
y-int: x = 0, y = 2(0) − 4
                       = −4
x-int: y = 0, 0 = 2x − 4
                 2x = 4
                    x = 2   

Linear modelling
Define variables to represent the
problem and write a rule relating the
two variables. The rate of change of
one variable with respect to the other
is the gradient. 

Finding the equation of a line
Gradient–intercept form (y = mx + c)
Require gradient and y-intercept or
any other point to substitute e.g.
line with gradient 3 passes through
point (2, 1)
∴ y = 3x + c
substitute x = 2, y = 1
    1 = 3(2) + c
    1 = 6 + c
∴c = −5
     y = 3x − 5

Special lines

Horizontal line y = c
e.g. y = 3

Vertical line x = b
e.g. x = 2

y = mx passes through
the origin, substitute
x = 1 to find another
point e.g. y = 3x

x
3

y

2 x

y

(1, 3)

y

x

Midpoint and length of a line segment
Midpoint is halfway between segment
endpoints, e.g. midpoint of segment
joining (−1, 2) and (3, 6)

Length of segment

c2 = 42 + 42

c = 
c = 5.7 (to 1 d.p.)

√32

c
(3, 6)

4
4(−1, 2)

Graphical solutions of
simultaneous equations

Graph each line and read off
the point of intersection.

Parallel lines have no
intersection point

Straight line
y = mx + c

In the form ax + by = d,
rearrange to y = mx + c  form
to read off gradient and
y-intercept 

gradient y-intercept

A linear relation is made up
of points (x, y) that form a
straight line when plotted

2
x-intercept

y-intercept
−4

x

y

2
−1 + 3= 1

2
x1 + x2

2
y1 + y2

2
2 + 6 = 4, i.e. (1, 4)

x  =

M  =                 ,

y  =

Direct proportion
If two variables are directly proportional,
their rule is of the form y = mx. The gradient
of the graph represents the rate of change
of y with respect to x, e.g. for a car travelling
at 60 km/h for t hours, distance = 60t. 

− 1
m1

that m1m2 = −1, i.e. m2 =

Parallel and perpendicular lines (Ext)
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−6

3

y

x

−6

−2

y

x

−6

y

x

3

−6

2

y

x

3

y

x

6
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2

(−2, 3) 3

1

−1−2−3 −1−4−5 2 31 4 5 6 7

4
5
6
7
8

y

xO

(6, 7)

√ √
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−1 2

y

x

6

2

y

x

−2

y

x

(3, 7)

y

x

(−2, 6)

(3, −4)
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Chapter

Length perimeter 
(Consolidating)
Circumference and perimeter 
of a sector
Area
Composite shapes
Surface area of prisms and 
pyramids
Surface area of a cylinder
Volume of prisms
Volume of a cylinder

5A

5B

5C
5D
5E

5F
5G
5H

N U M B E R  A N D  A L G E B R A

Using units of measurement
Calculate the areas of composite shapes
Calculate the surface area and volume of cylinders and solve 
related problems
Solve problems involving the surface area and volume of right 
prisms  

16x16 32x32

What 
you will learn

Australian 
curriculum

5Measurement

and 
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The Millau Viaduct in France opened 
in 2005 and is the tallest bridge 
structure in the world. Some of the 
measurements for the construction 
of the bridge include:
• maximum pylon height 343 m 

above ground
• length 2.46 km
• concrete volume 80 000 m3

• steel cables 1500 tonnes
• road/deck area 70 000 m2

Many of these measurements are 
calculated by considering basic 

shapes that make up the bridge’s 
structure. These include circles 
(cross-section for the main piers) 
and trapeziums (cross-section for 
the bridge deck). Lengths, areas 
and volumes were measured using 
metric units like kilometres (km) for
length, square metres (m2) for area 
and cubic metres (m3) for volume. 
You can imagine how important 
accurate measurements are to the 
planning, fi nancing and building of 
such a bridge structure.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

The Millau Viaduct
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•

•

13 cm

10 cm

×1000

÷1000

km m

×100

÷100

cm

×10

÷10

mm

•

3 cm

5 cm

P = 2 × 5 + 3
 =13 cm
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12 m

18 m
6 cm 5 cm

3 cm

6 cm
5 cm

2 cm
1 cm

3 cm

x m

5 m
Perimeter = 16 m

4 m

∴
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◦

10 cm

7 cm

3 cm

3 cm
a cm

b cm 8 m

12 m

a m

b m

5.9 m

3.9 m

3.1 m

a m

b m

4 m

2 m 10 cm

7 cm
8 mm

5 mm

6 mm

6 km

3 km

2.5 m

5 cm

7 cm

12 cm
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6 cm

6 cm

18 cm

15 cm

15 cm10 cm

15 cm

7 cm4 cm
30 cm

30 cm 40 cm
25 cm

40 cm

5 m

12.57 m8 m

10.7 cm

7.4 cm
2.3 km

1.8 km

1.8 cm

9 mm

1.315 km

950 m

400 m
201 mm 39 cm

0.43 m

x cm

5 cm

P = 14 cm

x m

2.1 m

P = 6.4 m

x mm

7 mm

P = 35 mm

P = 25.5 km
2 km

7 kmx km

P = 36.5 cm
10.1 cm

7.2 cm

x cm

P = 33.6 m

x m
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15 cm

20 cm 2.7 m

4.1 m

4.7 cm

9.3 cm

P = 36 cm

7 cm

x cm x cm

2x cm

P = 12.6 cm

3x km 5x km

4x km
P = 84 km
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b

a

x

b

a

x

y

a

b

x
3

13 cm

10 cm

20 cm
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Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



θMajor 
sector

Minor
sector

•

3

4

6

60°

5

r

θ
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• r

d = 2r

•
•

r

r

θ

3

3 cm

7 m

100°
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60°

150°
225°
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8 m

14 cm

3 mm 4 km

60°
3 cm

130°

3.5 m

265°

5 cm

(Quadrant)

2.8 cm

(Semicircle)

3.9 m

15.9 km

2 m

10 cm

7 mm
14 m
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10 20
11
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2 20
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300°
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7 m

2.5 km

135°
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2

3
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120°

θ
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×10002

÷10002

km2 m2

×1002

÷1002

cm2

×102

÷102

mm2

Square

Area = l2

l

Rectangle

Area = l × w
l

w

Triangle

b

h

Area =    b × h1
2

Parallelogram

Area = b × h
b

h

Trapezium
b

h

a

Area =   (a + b)h1
2

Rhombus

y x

Area =   xy1
2

Kite

y

x

A =   xy1
2

A =   r2

r

Circle

π

Sector

θ
r

r

A =        ×   r2
360

πθ

cm2 mm2

÷102 = 100

859.

m2 cm2 2.3700

×1002 = 10 000
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5 km

11 km

1.5 cm

3 cm

10 mm

9 mm
6 m

4 m
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4 m

260°
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17

9

120°

60°

225°

100°

6 m

4 m

1.5 cm
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5 km

8 km
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4.2 m

12 m

5 m

3 m

4 m

9.2 m

6 mm

7 mm

4 cm

6 cm

10 cm

7 cm

2 cm

3 m

9 m

11 m

4.2 m

1.7 m
3.1 m

4.9 km

6.2 km

3.5 cm

1.6 m

1.9 m 0.6 cm
0.3 cm

2.5 mm

4 mm

2 mm
6 cm

3 cm

1.51 cm

1.63 cm

2.6 m

8.3 km

7.9 cm
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8 m
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12 m
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10 m

4 m
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4 m
5 m

6 m

20 mm

13 mm

26 mm

4 cm

2 cm

3 cm 1.5 cm

2.5 cm

1 cm

1 cm
3.92 cm

6.2 cm

4.8 cm
3.5 cm

3.0 m

2.5 m

2.5 m

0.5 m

18 cm
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7 cm

8 cm

15 cm

10 cm

10 m

12 m

3 m

4 m

11 cm
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13 m

9 m

8 m
5 m

20 m

20 m
10 m
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6 m

3 m
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6 m 4 mm

2 cm

2 cm

3 cm

2 m

1.8 cm

circle1
4

5 m

18 cm

10 cm

9 m

3 m

5 m
6 m

3 m

3.3 cm

1.3 cm

2.6 cm

1.7 m

0.6 m

9.01 cm

10 cm15 cm

7 mm

3 mm
3 cm
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14 mm

8 mm
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b

a
cc2 = a2 + b2

3 m

5 m
12 cm

5 cm

14 cm

10 cm

3 m

8 m

5 m

64 cm

60 cm

5 cm

0.8 m

20 cm

25 cm9 cm

3 cm

3 cm
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Triangular
cross-section

Right triangular prism

base

apex

Right square-based pyramid

•
•
•

•

h

w

l
h

w
l

b

h
h

b

( )
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1 cube 2 cubes 3 cubes etc.
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r

h

r

circumference

r

r

h
Circumference

= 2πr
h

r

r

•
•

•
•

Surface area of a cylinder = 2 circles + 1 rectangle
= 2 × πr2 + 2πr × h

∴TSA = 2πr2 + 2πrh

2 circular ends curved area

h

r

•
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2 cm
4 cm

3 cm
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•
•
•
•
•

1 cm = 10 mm

1 cm = 10 mm

1 cm = 10 mm

km3 m3 cm3

×10003 ×1003 ×103
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mm3
10003
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=
=
=

1 000 000 000
1 000 000 
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h

cross-section

cross-section

h

V = A × h 
= l × w × h 
= lwh

h (height)

w

l

h1

h2 (height)

b

= (    × b × h1) × h2

V = A × h 
1
2
1
2= (   bh1) × h2

m3 cm3

×1003 = 1 000 000 2.500000

cm3 mm3

÷103 = 1000
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•

A

h

Cylinder

•
•

h
r

3 cm

10 cm

1.8 m

0.3 m
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4 m

10 m

2.6 cm

11.1 cm

12.8 m

2.9 m

18 m

23 m

11.6 cm

15.1 cm

10.4 cm

21.3 cm
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2 cm
1.6 m

10 cm

1.8 km

3 cm

8 cm

1 m

6 m

2.5 m
7 m

2 cm

8 cm

1.2 m

3 m

3.8 m
6 m

18 cm

15 cm

40 cm 100 cm 10 cm

50 cm

1.5 m

2 m

5 m

30 m

80 cm

1.5 m
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20 cm

8 cm

1.2 m

1.8 m
5 m

15 m

30 m

50 m

2 cm
5 cm 12 cm

12 cm

6 cm
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8 m

10 m

4 cm

20 cm

6 km

12 km

1 cm
3 cm 20 cm

10 cm

8 mm

3 mm 9 mm

θ r

8 cm

45°

6 cm

120°

25 m

20 m

60°
2.2 m

1.8 m

6 cm
4 cm

10 cm

20 cm
20 cm

30°

8 m 7 m

4 m
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30 cm

20 cm

10 cm

30 cm

 1 m

20 cm

10 cm

depth
(d) 20 cm

•

∴
∴

•

40 cm

60 cm
80 cm

Volume = 96 L

20 cm

30 cm

Volume = 8 L
40 cm

Volume = 500 L

150 cm

60 cm
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
help you.

16 m

8 m8 m Shed

8 cm

20 cm

10 cm
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Measurement

Units

km3 m3 cm3

×10003 ×1003 ×103

÷10003 ÷1003 ÷103

mm3

1L = 1000 mL = 1000 cm3

Units

km2 m2 cm2

×10002 ×1002 ×102

÷10002 ÷1002 ÷102

mm2

Units

km m cm

×1000 ×100 ×10

÷1000 ÷100 ÷10

mm

Volume

Surface area

Area

Prism or cylinders
V = Ah
A = area of cross-section
h = height
V = lwh
   = 11 × 6 × 5
   = 330 m3

V = πr2h
   = π(2)27
   = 28π
   = 87.96 cm3

2 cm

7 cm

Cylinder

3 cm

4 cm

TSA = 2πr2 + 2πrh
       = 2π(3)2 + 2π(3)(4)
       = 18π + 24π
       = 42π
       = 131.95 cm2

Circle circumference

C = 2πr  or  πd

Triangle

Length and perimeter

Sector

P = 2r +        × 2πr

= 2 × 3 +

θ
360

90
360 × 2π × 3

= 6 + 1.5π (exact)
= 10.71 cm (to 2 d.p.)

3 cm

A =    bh1
2

Circle

A = πr2

sector A  =        × πr2

=

=

θ
360
120
360

× π × 52

× π × 25

= 26.18 m2

1
3

120°
5 m

Prism or pyramid
Use a net to help find the
sum of all surface areas.

TSA = b2 + 4 (    bh)
       
      
       = 39 m2

1
2

1
2

5 m

3 m

Composite shapes

8 m

10 m

= 80 − 8π
= 54.87 m2

= 28 + 4π
= 40.57 m

A = lw −    πr21
2

= 10 × 8 −    π × 421
2

P = 2 × 10 + 8 +    2π(4)1
2

h

Quadrilaterals

Square  A = l 2

Rectangle  A = lw

Parallelogram  A = bh

Trapezium  A =   (a + b)h

Rhombus or kite  A =   xy

1
2

1
2

l

l
w

h

a
h

b

y x

b

b

r

yx

5 m

6 m
11 m

= 32 + 4 ×     × 3 × 5
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3 cm

5 cm

1 km
3 km 5 km

4 km

5 cm

8 cm
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5 m

6 m3 m

15 mm

18 mm

3.6 cm

1.7 cm

4.5 cm

2 cm 22 mm

51 mm

8.2 mm

3.7 mm

3 m

5 m

2 cm

3 cm

8 cm 3 cm

2 cm

3 cm
3.7 m

60°
5 m

2.1 m
4 km

120°
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1.5 m

2.5 m

10 cm

14.14 cm

5 cm

3 cm
1 cm 3 m

4 m

5 m

8.5 m

16 mm

5 mm

3 m

3 m

half-cylinder

6 cm

Area = 5 cm2

6 m

3 m

3 m
2 mm

10 mm
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80 cm

1 m

thickness
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x
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x
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x
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√

√
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. . .

x
8

7

√ √ √

x
6

42°◦
◦ ◦

◦
◦

x

y

z
θ

( ) ( ) ( )

( ) ( )

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Building5 m

3 m

25°O

N

S

W E

A

5.1

x14.2

x

8

37° 14x

θ
7.6

4.3

28°

5
12

x

y

x m

8 m
5 m

3 m
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17.2 m

6.1 m

d m

4.4 m θ

4

O−2

y

x

O 3

y

x
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7.1 m

3.9 m

5.3 m

80° 13.5 cm

15 m

10 m

14 cm

8 cm

10 m

4 m
6 cm

3 cm

8 cm

5 m

8 m

5 m

2.6 m
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4 m

6 m

12 m

5 m
1.5 m

1.2 m

x cm
V = 192 cm3

12 cm

V = 156.4 m3

A = 18.4 m2

y m

3 m

2 m

5 m
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Chapter

Index notation 
(Consolidating)
Index laws 1 and 2
Index law 3 and the zero 
power
Index laws 4 and 5
Negative indices
Scientifi c notation
Scientifi c notation using 
signifi cant fi gures
Fractional indices and surds 
(Extending)
Simple operations with surds 
(Extending)

6A

6B
6C

6D
6E
6F
6G

6H

6I

N U M B E R  A N D  A L G E B R A

Real numbers
Apply index laws to numerical expressions with integer indices
Express numbers in scientifi c notation
Patterns and algebra
Extend and apply the index laws to variables, using positive 
integral indices and the zero index
M E A S U R E M E N T  A N D  G E O M E T R Y

Using units of measurement
Investigate very small and very large time scales and 
intervals  

16x16 32x32

What 
you will learn

Australian 
curriculum

6 Indices and 
surds
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Mycobacterium tuberculosis is a deadly 
type of bacteria that causes the disease 
tuberculosis. In 1900, tuberculosis was 
one of the most common causes of death 
in developed countries and is still one of 
the most common causes of death today. 
In the developing world about 1.5 million 
deaths are caused by tuberculosis every 
year.

Bacteria, such as tuberculosis, reproduce 
rapidly under favourable conditions. The 
bacteria cells undergo binary fi ssion where 
each cell divides in two within a given period 
of time. So after n divisions the number of 
cells N is given by N = 2n where n is the 
index in the rule. Such rules involving indices 
help to model population growth of bacteria 
and other forms of growth and decay.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

Deadly bacteria
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•
•

•

•

∧

Prize A
$1000 now

Prize B
1 cent then

doubled every
day for 20 days.

108

54

27

3 9

2

3 3

2

Expanded form Index form

2 × 2 × 2 × 2 × 2 

x × x × x × x

=    25 = 32
   base index basic numeral

= x4

   base  index

108 = 2 × 2 × 3 × 3 × 3
 = 2  × 3

2 3

prime factor form
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( ) ( ) ( )

( )

48

4×

8 6

2

×

×

2 2

×2 3

∴

( )
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•
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am × an =   a × a × a × … × a × a × a × … × a

= am + n

m factors of a n factors of a

m + n factors of a

am ÷ a n = a a a a a a

a a a

= am − n

m factors of a

n factors of a

…

…

× × × × ×

×

×

××

•

•
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✚✚

✁
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= a × a × … × a × a × a × … × a × … × a × a × … × a
m factors of a m factors of a m factors of a

m × n factors of a

(am)n = am × am × … × am

n factors of am

Using expanded form

= am × n

✁ ✁ ✁ · · · ✁
✁ ✁ ✁ · · · ✁

10 = 1
20 = 1

40 = 1
30 = 1

50 = 1
60 = 1

( ) ( )

•
•

•
•
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· · ·
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· · ·

︷ ︸︸ ︷
· · ·
· · ·

︸ ︷︷ ︸

( )
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4 500 000 = 4.5 × 106

0.0000004 = 4 × 10−7

9.34 × 105 = 934 000

4.71 × 10−5 = 0.0000471
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster

at the end of the book to 
 help you.
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Indices and
surds

Index laws 4 and 5

Law 4: (ab)m = ambm

    

Law 5: 
m

bm
am

b
a =

4

2
x

24
x4

16
x4

e.g. =
=

e.g. (3x2)3 = 33(x2)3
                     = 27x6 

        Index laws 1 and 2

Law 1: am × an  = am + n

When multiplying terms with
the same base, add indices.
e.g. x3 × x5 = x3 + 5

    
Law 2: am ÷ an = am – n

When dividing terms with the
same base, subtract indices.

x4
x7

e.g. = x7 – 4

= x 3

=  x 8

Negative indices

a–m = 
am
1

x3
1

x3
2

a –m
1

e.g. 2x–3 = 

  = 

= am

e.g. 
(2x )–2

1

 = 4x2

×1
2

= (2x )2

Scientific notation

In scientific notation, very large or very
small numbers are written in the form
a × 10m where 1 ≤ a <10 or −10 < a ≤ −1
Large numbers will use positive powers
of 10.
e.g. 2 350 000 kg = 2.35 × 106 kg
Small numbers will use negative
powers of 10.
e.g. 16 nanoseconds
= 0.000000016s
= 1.6 × 10–8 seconds     

Operations with surds (Ext)

‘Like’ surds can be added or subtracted.

e.g. 3√7 + 5√7 = 8√7  

3√7 and 5√7 are ‘like surds’

√a × √b = √ab

= 
b
a√a

√b
e.g. = √20

√5
20
5

  e.g. √3 × √10 = √3 × 10 = √30   

= √4 = 2

Surds (Ext)

A surd is a number written with a
root sign which has a decimal
expansion that is infinite and
non-recurring with no pattern.
e.g. √2 = 1.41421356...

Zero power

         a0 = 1
Any number (except 0) to the
power 0 equals 1.
e.g. 3x 0 = 3 × 1
             = 3
    (3x )0 = 1  

Index law 3

Law 3: (am )n = amn

To expand brackets,
multiply indices.

      Index form

base
e.g. 23 = 2 × 2 × 2
     34 = 3 × 3 × 3 × 3
a × b × a × b × b = a2b3

indexam

Fractional indices (Ext)

na = n√a
1

a = 3√a3
1

2e.g.  a = √a
1

e.g.  25 = √25 = 52
1

8 = 3√8 = 23
1

since  52 = 25

since  23 = 8

e.g. (x2)5 = x2 × 5 

              = x10

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



( )

√ √
√ √ √ √ √

√ √
√ √ √ √ √

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



( )

( )

( )

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



√

√ √

√ √ √ √ √ √ √ √

√ √ √ √ √ √

√ √ √ √ √ √

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Chapter

Angles and triangles 
(Consolidating)
Parallel lines (Consolidating)
Quadrilaterals and other 
polygons
Congruent triangles
Using congruence in proof 
(Extending)
Enlargement and similar 
figures
Similar triangles
Proving and applying similar 
triangles

7A

7B
7C

7D
7E

7F

7G
7H

M E A S U R E M E N T  A N D  G E O M E T R Y

Geometric reasoning
Use the enlargement transformation to explain similarity and 
develop the conditions for triangles to be similar 

 
figures  

16x16 32x32

What  
you will learn

Australian  
curriculum

7Geometry

Solve problems using ratio and scale factors in similar 
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Penrose stairs are an example of an 
impossible object. They are a two-
dimensional illusion which appears to show 
a three-dimensional, never-ending staircase. 
Such an illusion was featured in the 2010 
movie Inception. The Penrose stairs are a 
variation of the Penrose Triangle which shows 
three right angles, which have been joined in 
an impossible way to add up to 270 degrees.

The Dutch artist MC Escher (1898–1972) 
became famous for his fascinating drawings 
based on such impossible objects. His work 
has a strong geometrical component and a 
number of his works such as ‘The Waterfall’ 
were based on the Penrose Triangle. They can 
easily be found on the internet. 

As you look at each part of the waterfall 

you cannot find any errors but when you view 
it as a whole you see the problem of water 
travelling up a flat plane yet the water is 
falling and spinning in the wheel. The towers 
appear to be the same height yet one is three 
stories and the other only two.

Escher has drawn a building which is 
impossible as it displays a different reality if 
looked at from above or below. You need to 
look at his work more than once to see the 
illusion. The two-dimensional representations 
are impossible to construct in three-
dimensional space.

To draw his designs, Escher needed a clear 
understanding of the properties of both  
two- and three-dimensional geometrical shapes.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths 

Australian Curriculum 
courses

Online 
resources

Penrose stairs
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Vertex
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• •
◦ ◦

a°
a + 60 = 90

60°
a°

41°

a + 41 = 180
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◦

a° 115°

a + 90 + 115 = 360

130°130°

Scalene (all sides
and angles are
different sizes)

*

Scalene Scalene

*

60°60°

60°

Equilateral (all
angles 60° and
all sides equal)

Isosceles (two
angles equal and
two sides equal)

45°

45°

Isosceles
Isosceles

• ◦
b°

a°

a + b + c = 180

c°

•
c°

b° a°

Exterior angle

a = b + c
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Convex quadrilateral Non-convex hexagon
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Geometry

Angles 
Acute 0° < θ < 90°
Right 90°
Obtuse 90° < θ < 180°
Straight 180°
Reflex 180° < θ < 360°
Revolution 360°
Complementary angles sum to 90°
Supplementary angles sum to 180°
Vertically opposite angles are equal. 

Polygons 
The sum of the interior angles
in a polygon with n sides is
S = 180(n − 2). Regular polygons
have all sides and angles equal. 

Quadrilaterals Parallel lines 

Similar figures 

Similar triangles 
Similar triangles have corresponding angles equal and
corresponding sides are in the same ratio.
We say ∆ABC ||| ∆DEF or ∆ABC ~ ∆DEF
                              similar to 
Tests for similar triangles:
(SSS) – three pairs of corresponding sides in the same ratio
(SAS) – two pairs of corresponding sides in the same ratio
and included angle equal
(AAA or AA) – all three pairs of corresponding angles are
equal; two pairs is enough to prove this 
(RHS) – the hypotenuses of right-angled triangles and another
pair of corresponding sides are in the same ratio 

 

Applying similar triangles 

In practical problems, look to identify and prove pairs of
similar triangles. Find a scale factor and use this to find the
value of any unknowns.
e.g. shadow cast by a tree is 10.5 m while a person 1.7 m tall
has a 1.5 m shadow. How tall is the tree? 
Similar (AAA)
Scale factor =
∴ h = 1.7 × 7
        = 11.9 m
Tree is 11.9 m tall.   

1.5
10.5 = 7 

Proving congruence/similarity (Ext)

Congruent triangles 
These are identical in shape and size.
They may need to be rotated or
reflected. We write ∆ABC ≡ ∆DEF

Tests for congruence:
(SSS) – three pairs of corresponding
sides equal 
(SAS) – two pairs of corresponding
sides and included angle are equal
(AAS) – two pairs of angles pairs and any 
pair of corresponding sides are equal 
(RHS) – a right angle, hypotenuse and
one other pair of corresponding sides
are equal 

If the lines are parallel:

corresponding angles
are equal

Alternate angles
are equal

Cointerior angles
are supplementary
a + b = 180

a°
b°

Triangles 
Sum of angles is 180°.
Exterior angle equals sum of
two opposite interior angles 

Types:
Acute angled – all angles < 90°
Obtuse angled – 1 angle > 90°
Right angled – 1 angle 90°
Equilateral – all angles 60° – all
sides are equal
Isosceles – 2 angles and 2 sides
are equal
Scalene – all sides and angles
are different sizes 

c°

b° a° a = b + c
exterior angle

These are the same shape but
different size.
Two figures are similar if one can
be enlarged to be congruent to
the other.
Enlargement uses a scale factor.
Scale factor = image length

original length

congruent to

List corresponding pairs of equal
angles and pairs of sides that are
equal/in same ratio. Give reasons for
each pair. Write a congruence/
similarity statement giving the
abbreviated reason.
e.g.
AC (common)
BC = DC (given)
∠ACD = ∠ACB = 90°
(given)
∴∆ACD ≡ ∆ACB (SAS)  

C D

A

B

10.5

1.7h

1.5

Four-sided figures – sum of the
interior angles is 360°

parallelogram

rhombus

rectangle

square

kite

trapezium       
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Chapter

Expanding binomial products
Perfect squares and difference of 
perfect squares
Factorising algebraic expressions
Factorising the difference of two squares
Factorisation by grouping
Factorising quadratic trinomials 
(Extending)
Factorising trinomials of the form 
ax2 + bx + c (Extending)
Simplifying algebraic fractions: 
multiplication and division
Simplifying algebraic fractions: 
addition and subtraction
Further simplifi cation of algebraic 
fractions (Extending)
Equations with algebraic fractions 
(Extending)

8A
8B

8C
8D
8E
8F

8G

8H

8I

8J

8K

N U M B E R  A N D  A L G E B R A

Patterns and algebra
Apply the distributive law to the expansion of algebraic 
expressions, including binomials, and collect like terms where 
appropriate  

16x16 32x32

What 
you will learn

Australian 
curriculum

8 Algebraic 
techniques
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The distance (x units) of an object 
from the top of a building after it has 
been dropped (where air resistance 
is negligible) can be found using 
the formula x = ut + 1 2        at  2 where u 
is the initial velocity of the object, t 
the time since the object has been 
dropped and a the acceleration due 
to gravity, which is approximately 
equal to –9.8 m/s2. When an object 
is dropped it has an initial velocity 
of 0 m/s, so the distance the object 
has fallen becomes x = –4.9t 2. 
Using algebra, the distance from 
the building after t seconds can be 
found or the time taken to reach 
ground level could be calculated. If 

_

the object is instead dropped from a 
hot air balloon ascending at 10 m/s, 
the object fi rst travels in an upward 
direction. Its distance (x metres) 
above or below the height of the 
balloon from when the object is 
dropped can be found using 
x = 10t – 4.9t 2. Knowing the time 
taken for the object to reach the 
ground, we could again use algebra 
to fi nd factors, such as the height 
of the balloon, the greatest height 
reached by the object and the time 
taken for the object to return to the 
height from which it was released.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

Free falling
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(a + b)(c + d)  

a

ac bc

ad bdd

c

b

(x + 1)(x + 5)  
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(x + 3)(x + 5)  

(x − 4)(x + 7)  

(2x − 1)(x − 6)  

(5x − 2)(3x + 7)  

x

x

2

3

2x

x

1

3
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•

2x(x + 5)  

−−−−−−→

←−−−−−−
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(x + 2)(x − 4) = x2 − 2x − 8  

factorised form expanded form
factorising

expanding

(x + 2)(x − 4) = x2 − 2x −8  

Product of 2 and −4 is −8 
(2 × (−4) = −8, the constant term)

Product of x and x is x2

(x + 2)(x − 4) = x2 − 2x − 8  

x × (−4) = −4x

2 × x = 2x

Add −4x and 2x to give the middle term, −2x
(−4 + 2 = −2, the coefficient of x)

•
•
•
•

•
•
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(x + 2) metres

x metres
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x2 − 6x − 8 = x2 − 6x + 9 − 9 − 8

 = (x − 3)(x − 3) − 17
 = (x − 3)2 − 17

6
2(−   )2 = 9
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•

(x + 3)(5x − 2)

5x2 −6

15x
−2x 15x − 2x = 13x
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(2x − 3)(3x − 4)
−9x
−8x −9x − 8x = −17x
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x × (−1) + 6x × 15 x × (−3) + 6x × 5 2x × (−5) + 3x × 3
= −1x= 27x ≠ −1x= 89x ≠ −1x

15

−16x

x 5

. . . . . . . . . . .−36x

x 3

−53x (3x − 5)

(2x + 3)2x
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A1
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A2

A4

x

x 6

3

A1

A3

A2

A4

x

x

4

This area is counted twice
when we add 7x + 4x.

7
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
       help you.

n = 1 n = 2 n = 3

≥
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Solving equations with algebraic fractions (Ext)
Find lowest common denominator (LCD) and
multiply every term
by the LCD.
e.g. LCD of 2x and 3x is 6x
       LCD of (x − 1) and (x + 3)
       is (x − 1)(x + 3)
       LCD of 2x and x2 is 2x2

Factorisation

The reverse process of expansion.
Always remove the highest common
factor first.
e.g. 2ab + 8b HCF = 2b
       = 2b (a + 4)
e.g. 3(x + 2) + y (x + 2) HCF = x + 2
       = (x + 2)(3 + y ) 

By grouping

If there are four terms, we may be 
able to group into two binomial terms.
e.g. 5x + 10 −  3x2 − 6x

Monic quadratic trinomials (Ext)

These are of the form:
x2 + bx + c

Require two numbers that multiply
to c and add to b
e.g. x2 − 7x −18 = (x − 9)(x + 2)
since −9 × 2 = −18
and −9 + 2 = −7 

Trinomials of the form ax 2 + bx  + c (Ext) 

Can be factorised using grouping also
e.g. 3x 2 + 7x − 6,          3 × (−6) = −18 
= 3x 2 + 9x − 2x − 6,      Use 9 and –2
= 3x (x + 3) − 2(x + 3)   since
= (x + 3)(3x − 2)           9 × (−2) = −18
                                      and 9 + (−2) = 7

Special cases
DOPS (difference of perfect squares)
(a  b)(a + b) = a2  b2

e.g. (x −
− −

−

−

−

−

 5)(x + 5) = x2 + 5x   5x   25
                            = x2 − 25
Perfect squares
(a + b)2 = a2 + 2ab + b2

(a       b)2 = a2   2ab + b2

e.g. (2x + 3)2 = (2x + 3)(2x + 3)
                      = 4x2 + 6x + 6x + 9
                      = 4x2 + 12x + 9  

Expansion 

The process of removing brackets.

e.g. 2(x + 5) = 2x + 10  

(x + 3)(2x − 4) = x(2x − 4) + 3(2x − 4)
                       = 2x 2 − 4x + 6x − 12
                       = 2x 2 + 2x − 12 

2

5

x

Algebraic techniques

2x
x − 7

3
5x 

7
(x − 1)2

Algebraic fractions
These involve algebraic expressions
in the numerator and/or denominator.

e.g.          ,        , 

DOPS

÷

×=

=

Multiply/divide

To divide, multiply by the reciprocal.
Factorise all expressions, cancel
and then multiply. 

3
x2 − 9

15
2x  + 6

3
(x  − 3)(x  + 3)

2(x  + 3)
15

e.g.

1

5

1

1

2
5(x  − 3)

Add/subtract
Must find lowest common
denominator (LCD) before
applying operation.

=

3x
4

9x  + 4x  − 4
12

=          +9x  
12

4(x  − 1) 
12

= 13x  − 4
12

e.g. + x −1
3

a2 − b2 = (a – b)(a + b)
e.g. x2 − 16 = x2 −  42

                    
e.g. 4x2 − 9 = (2x )2 − 32

                    

= (x – 4)(x + 4) 

= (2x − 3)(2x + 3) 

= 5(x + 2) − 3x (x + 2)
= (x + 2)(5 − 3x ) 
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Chapter

Probability review 
(Consolidating)
Venn diagrams and two-way 
tables
Using set notation
Using arrays for two-step 
experiments
Tree diagrams
Experimental probability
Summarising data: measures 
of centre
Stem-and-leaf plots
Grouped data
Measures of spread
Box plots (Extending)

9A

9B

9C
9D

9E
9F
9G

9H
9I
9J
9K

Chance
List all outcomes for two-step chance experiments, both with and without 
replacement using tree diagrams or arrays
Assign probabilities to outcomes and determine probabilities for events 
Calculate relative frequencies from given or collected data to estimate 
probabilities of events involving ‘and’ or ‘or’ 
Investigate reports of surveys in digital media and elsewhere for information 
on how data were obtained to estimate population means and medians
Data representation and interpretation
Identify everyday questions and issues involving at least one numerical and at 
least one categorical variable, and collect data directly from secondary sources 
Construct back-to-back stem-and-leaf plots and histograms and describe 
data, using terms including ‘skewed’, ‘symmetric’ and ‘bimodal’ 
Compare data displays using mean, median and range to describe and 
interpret numerical data sets in terms of location (centre) and spread 
Investigate techniques for collecting data, including census, sampling and 
observation  

What 
you will learn

Australian 
curriculum

9 Probability and 
statistics
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The probability of winning fi rst 
division in a lottery such as 
Tattslotto (also known as Saturday 
Lotto and Gold Lotto), based on 
the choice of six numbers chosen 
from 45, is 1 in 8 145 060. This 
means that you would expect to 
win fi rst division once in every eight 
million, one hundred and forty-fi ve 
thousand and sixty attempts. This is 
calculated by counting the number 
of possible ways of winning as well 
as the total number of ways that six 
numbers can be drawn from 45. 

If you played 1 game per week 
every week of the year, you would 
expect to win once every 1562 
centuries. Many thousands of 
people take this chance every week. 
Looking at the statistics, adults 
in Australia gamble an average of 
about $1000 per year trying their 
luck in various national and state 
lotteries and other games of chance.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

Are lotteries worth it?
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Ordered stem-and-leaf plot
Stem Leaf

1 2 6
2 2 3 4 7
3 1 2 4 7 8 9
4 2 3 4 5 8
5 7 9

2 4 represents 24 people

A key is added 
to show the 
place value of 
the stems and 
leaves.

⏐
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Scores for the last 30 football games
Winning scores Losing scores

7 4 5 8 8 9
1 8 0 0 3 3 6 7

9 1 2 3 6
10 3 9
11 1
12

8 4 
9 

57
14
05
13

10 9 represents 109

Symmetrical

81 lowest 
winning score

111 highest 
losing score

Skewed

⏐

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



◦

∣∣

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



•
•
•

•

1510 20

Weight (kg)

Airport bag weights

F
re

qu
en

cy

50 3025

3

2

4

1

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



•
•
•

•

7065 7560

This gap may be used
when our intervals do not
start at zero.

0
8580

6
7
8

3
2

4
5

1

Class intervals

F
re

qu
en

cy

Frequency histogram

7065 75600 8580

24
16

32

8

Class intervals

%
 F

re
qu

en
cy

Percentage
frequency histogram

•

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



1510 2050
0

25

18

9
6

12
15

3

Hamburger sales

F
re

qu
en

cy

320310 3303000 350 360 370340

2

4

Number of visitors
(thousands)

International visitors
to SA 2000–2009

F
re

qu
en

cy

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



300200 4001000 500

4
6

2

Pages

F
re

qu
en

cy

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



3020 40100 706050

30

15
10

20
25

5

3020 40100 50

30

15

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



150100 20050
0

250

30

15

10

20

25

5

Height (m)

P
er

ce
nt

ag
e 

fr
eq

ue
nc

y

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



15

Student A

10 205
0

25 30

4
6

2

8

15

Student B

0
30

6
9

3

12

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



•
•
•

•

•
•
•
•

•

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



19 23 56 62 67 68 73 76 79 81 85 89 96
Q3Q1 Q2

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



5.1 6.7 7.1 7.9 8.2 8.3 8.4 8.8 9.0 9.2
Q3Q1 Q2

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



5040 70 80 90 10060
Mark

max
Q1 Q2 Q3min

5040 70 80 90 10060
Mark

max
Q1 Q2 Q3min

•
•
•
•
•

•
•
•

Scale

Maximum

25% 25%
25%

Whisker
Box

Upper quartileLower quartile

25%
Q1 Q2

Median
Q3

Minimum

Whisker

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



105 20 25 30 35 40 45 5015
Price ($)

105 20 25

25%

25%
25% 25%

30 35 40 45

MaxMin

5015
Price ($)

Q1 Q2 Q3

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



5 63 4 9 10 11 12 137 8

a b c d e

f
g h

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



•
•
•
•
•

30 6 9 12 15

30 6 9 12 15

30 6 9 12 15

30 6 9 12 15

40 4535 50 55 60
Length (cm)

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



100 30 40 50 6020
Number of
rabbits

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



50

Asia

Africa

40 70 80 90 100 11060
Weight (kg)

30

PC

Mac

20 50 60 70 8040
Time
(Seconds)

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



4

Waldren

Yeng

0 12 168
Points

30

Outlier

20 50 60 7040

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



•
•
•

!
!!

Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Essential Mathematics for the 
Australian Curriculum Year 9 2ed

 ISBN 978-1-107-57007-8                  © Greenwood et al. 2015 
                                                     Photocopying is restricted under law and this material must not be transferred to another party.

Cambridge University Press



Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
       help you.
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Probability and
statistics

The sample space is the list of all 
possible outcomes of an experiment.
For all possible outcomes:
Pr(event)

e.g. roll a normal six-sided die
Pr(>4)

0 ≤ Pr(event) ≤ 1
Pr(not A)    1 – Pr(A)

2
6

1
3

number of favourable outcomes
total number of outcomes

Probability review

Venn diagrams and two-way tables

These organise data from two or more 
categories

i.e. 6 in neither category, 7 in both
categories

Pr(A)

Pr(B only)

12
21

4
7

3
21

1
7

A

Venn diagram

5 7 3
6

B B
B’

7
5

3
A

6
12 9

10
11
21

Grouped data
Data values can be grouped into class 
intervals, e.g. 0–4, 5–9, etc. and recorded 
in a frequency table.
The frequency or percentage frequency 
of each interval can be recorded in a 
histogram.
e.g.

1510
Intervals

Fr
eq

ue
nc

y

2050

30

20

10

Two-step experiments 

These can be represented by tables or 
tree diagrams. They involve more than 
one component and can occur with or
without replacement .
e.g. a bag contains 2 blue counters
and 1 green, 2 are selected at random.
(I) Table with replacement.

Pr(2 of same colour)

5
9

2
6

1
3

b
b
g

b

b

b
g

g

b

pick 2
(b, b)
(b, b)
(b, g)

(b, b)
(b, b)
(b, g)

b
(g, b)
(g, b)
(g, g)

Sample
space
of 9

outcomes

g

Pr(2 of same colour) =
(II) Tree without replacement

b
g
b
b

bb
Pick 2Pick 1

bg
6
outcomes

bb
bg
gb
gb

Experimental probability
This is calculated from results of 
experiment or survey.
Experimental  
probability
Expected number
of occurrences

number of times event occurs
total number of trials

= probability × number
                        of trials

sum of all values
number of values

Summarising data: Measures of centre

Mode is the most common value (there 
can be more than one). Two modes
means data is bimodal.
Mean    average
         

Median is the middle value of data that is
ordered.

An outlier is a value that is not in the
vicinity of the rest of the data.

2   4   7   10   12
median

odd data set even data set

2   4   6   10   15   18

median
8

Set notation
Within a sample space are a number
of subsets.
A’ = not A

A ∪ B means A or B;
the union of A and B
A ∩ B means A and B; 
the intersection of A and B
A only is the elements in
A but not in B
n(A) is the number of elements in A
Ø is the empty or null set
e.g. A    {1, 2, 3, 4, 5}    B    {2, 4, 6, 8}
A ∪ B    {1, 2, 3, 4, 5, 6, 8}
A ∩ B    {2, 4}   n(B)     4
B only    {6, 8}
3 ∈ A means 3 is an element of A

A B

A B

B A

A

Stem-and-leaf plots
These display all the data
values using a stem and a leaf.
An ordered back-to-back
stem-and-leaf plot.

Leaf
9 8 7 2
7 4 3 3

5 2 1
7
0

Stem
1
2
3
4
5

Leaf
0
2
3
4
0

3
2
6
5

4
7
9

8

sk
ew

ed

key
3⏐5 means 35

Measures of spread
Range = maximum value – minimum value
Interquartile =             –
range (IQR)
IQR is the range of the middle 50% of data.
e.g. Finding Q1 and Q3. First, locate
median (Q2) then find middle values of
upper and lower half.

e.g. 

For odd number of values exclude median
from each half.

Q1 Q3Q2 = 8

1   2   5   6   7   9   10   12   12   15

upper quartile
(Q3) 

lower quartile
(Q1) 

Box plots (Ext)

25% of data is in each of the four sections.

Scale

25%

25%
25% 25%

max valuemin value Q1 Q2 Q3

pick 1

A’

sym
m

etrical
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= =

=
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=
=
=
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=
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Chapter

Quadratic equations 
(Extending)
Solving ax 2 + bx = 0 and 
x 2 = d (Extending)
Solving x 2 + bx + c = 0 
(Extending)
Applications of quadratic 
equations (Extending)
The parabola
Sketching y = ax 2 with 
dilations and refl ections

Sketching parabolas using 
intercept form (Extending)

10A

10B

10C

10D

10E
10F

10H

N U M B E R  A N D  A L G E B R A

Linear and non-linear relationships
Sketch simple non-linear relations with and without the use of 
digital technologies  

What 
you will learn

Australian 
curriculum

10
Introduction 
to quadratic 
equations 
and graphs

Sketching y = x 2 with 
translations

10G
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The CSIRO Parkes Observatory 
in New South Wales is home 
to the Parkes Radio Telescope, 
which is famous for providing the 
fi rst pictures to the world of the 
Apollo 11 moonwalk in 1969. The 
telescope’s gigantic dish has a 
diameter of 64 metres and receives 
radio and microwave signals from 
outer space.

The shape of the dish is 
parabolic, meaning that its 
curvature can be described by a 

quadratic equation. The parabolic 
shape guarantees that all the radio 
and microwave signals bounce off 
the dish surface and are refl ected to 
the receiver, which sits at a special 
point (called the focus) above the 
dish.

The Parkes Radio Telescope 
is still in use today as part of the 
Australia Telescope National Facility.

• Chapter pre-test
• Videos of all worked 

examples
• Interactive widgets
• Interactive walkthroughs
• Downloadable HOTsheets
• Access to HOTmaths

Australian Curriculum 
courses

Online 
resources

CSIRO Parkes Observatory
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Axis of
symmetry

Vertex (minimum
turning point)

Vertex (maximum
turning point)

Axis of
symmetry

2
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1

−1−1 2 31 4O
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x

Turning
point (2, −1)

Axis of symmetry x = 2

x-intercepts

y-intercept

O
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Highest point: turning point = (−3, 5)

Axis of symmetry: x = −3

y-intercept
−3
−2

−4
−5

−1

x-intercepts
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a < 0 graph inverted (concave down)
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Up for a challenge? If you 
get stuck on a question, 

check out the 'Working with 
unfamiliar problems' poster 

at the end of the book to 
help you.

√

n = 1 n = 2 n = 3

x

x2
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Dilation and reflection

Turning point form
y = a(x − h)2 + k
turning point (h, k)
e.g. y = 2(x + 1)2 + 3
TP: (−1, 3)
y-int: x = 0, y = 2(0 + 1)2 + 3
                      = 2(1)2 + 3
                      = 5

y = ax2

a < 0, graph is reflected in x-axis

a > 1 or a < −1:
graph appears narrower than
y = x2 or y = −x 2

e.g.

−1 < a < 1:
graph appears wider
than y = x2 or y = −x 2

Applications (Ext)substitute x = 3 into rule
Define variable.
Set up equation.
Solve using NuII Factor Law.
Check answer makes sense.
Answer the question in words.

Parabola
Basic form y = x2

Turning point form
y = a(x  − h)2 + k

y-intercept

minimum
turning point

x = h (axis of symmetry)

x-intercepts
(can have
0, 1 or 2)

(h, k)

y = x2
y = 3x2

Solving quadratic equations (Ext)
Rewrite equation in standard form,
i.e. ax2 + bx + c = 0
Factorise
Apply Null Factor Law:
If a ×b = 0, a = 0 or b = 0, 
Solve remaining equation
e.g. x2 + 5x = 0
      x (x + 5) = 0
      x = 0 or x + 5 = 0
      x = 0 or x = −5
e.g. x2 − 12 = 4x
      x2 − 4x − 12 = 0
      (x − 6)(x + 2) = 0
      x − 6 = 0 or x + 2 = 0
      x = 6 or x = −2

Sketching y = ax2 + bx + c (Ext)
Find x- and y-intercepts and turning 
point then sketch.
e.g. y = x2 − 6x + 5
y-int: x = 0, y = 02 − 6(0) + 5
      = 5
x-int: y = 0, 0 = x2 − 6x + 5
                   0 = (x − 1)(x – 5)
         x − 1 = 0 or x − 5 = 0
               x = 1 or x = 5
Turning point: halfway between the
x-intercepts:

Introduction to
quadratic equations

and graphs

1 + 5
2x =        = 3

y = 32 − 6(3) + 5
 = −4
(3, −4) minimum
turning point

5

51O

y

x

Translation
y = x2 + k k > 0, graph shifts up k units
 k < 0, graph shifts down k units
y = (x − h)2 h > 0, graph shifts h units right
 h < 0, graph shift h units left

e.g. y = x2 + 2

y = (x − 3)2

y

x
2

3

Forms
A quadratic is of

the form
y = ax2 + bx + c, a ≠ 0

(3, −4)

y =   x21
2

y = −x2
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