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Introduction and how to use this bookx

How to use this book

Features:

Australian Curriculum: strands and 
content descriptions for chapter 

What you will learn: an overview of 
chapter contents 

Chapter introduction: use to set a context 
for students 

Pre-test: establishes prior knowledge 
(also available as a printable worksheet) 

The ancient Babylonians, Hindus, Egyptians and Chinese were 
all known for their work with numbers, but there is no mention of 
negative numbers in their writings.

The first mention of negative numbers is dated back to only 
200 BCE in China. The Chinese used abacuses with black rods 
for negative numbers and red rods for positive numbers.

Adding and subtracting 
integers 
Multiplying and dividing 
integers
Decimals and rounding
Rational numbers
Adding and subtracting 
fractions
Multiplying and dividing 
fractions
Ratios
Rates and direct proportion

1.1

1.2

1.3
1.4
1.5

1.6

1.7
1.8

What you will learn

Negative numbers in the ancient world

 chapter

1 Reviewing 
number

Number and AlgebraNumber and Algebra
Real numbers

ACMNA208

Australian 
 curriculum

Topic introduction: use to relate the 
topic to mathematics in the wider 
world 

HOTmaths icons: links to interactive 
online content via the topic number, 
1.1 in this case 

Let’s start: an activity (which can 
often be done in groups) to start 
the lesson

Key ideas: summarises the knowledge
and skills for the lesson (digital version 
also available for use with IWB) 

Chapter 1 Reviewing number2

P
re

-t
e
st

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, find 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 find:
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.
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:
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
 

Number and Algebra 3

1.1 Adding and subtracting integers
Integers are the set of positive and negative whole 
numbers, as well as zero.

As we saw last year, being able to work with whole  
numbers is very important, as numbers make up our  
everyday lives.

 Let’s start: Naming groups
Here are some groups of numbers. In groups of two or  
three, can you 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

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

 ■ Integers are the positive and negative numbers, including zero. 
…, -3, -2, -1, 0, 1, 2, 3, …

 ■ You can add and subtract integers.
 ■ To add a negative number, you subtract that number: a + (-b) = a - b

e.g.  5 + (-7) = 5 - 7
   -6 + (-2) = -6 - 2

 ■ To subtract a negative number, you add that number: a - (-b) = a + b
e.g.  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

Exercise 1A
Understanding

1 Match each of the following sentences to the correct setting out 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

K
e
y 

id
e
a
s
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xiIntroduction and how to use this book

How to use this book
 

Exercise questions categorised 
by the four profi ciency strands 
and Gold star

Questions are linked to 
Examples: solutions with 
explanations and descriptive 
titles to aid searches

Puzzles and games

Chapter summary: mind map of
key concepts and interconnections

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

Each textbook also 
contains:
�  Two semester reviews
� Glossary
� Answers

Reviewing number
Multiple-choice questions

1 7 × -5 + 3 × -4 is equal to: 
A 23 B -47 C 47 D -23 E 420

2 45.5 ÷ 8.5, when rounded to one significant figure, gives:
A 4.9 B 5.35 C 5.4 D 5 E 4.95

3 $450 is divided in the ratio 4 : 5. The value of the smaller portion is:
A $210 B $250 C $90 D $200 E $220

4 Con runs 4.5 km in 20 minutes. His speed is:
A 1.5 km/h B 1.5 km/min C 13.5 km/h D 90 km/h E 22.5 km/h

5 7
10000

13
100

+  is equal to:

A 0.713 B 0.0713 C 0.1307 D 0.83 E 7.13

Short-answer questions

1 Evaluate the following.

a 3
7

1
4

+  b 13
10

3
10

−  c 2
1
4

1
2

+  d 2
1
3

1
5
9

−

2 Evaluate:

a 9
10

5
12

×  b 3
3
4

2
1

12
÷

3 Find:

a 0 461
3

10
. +  b 1.8 ÷ 0.3 c 2.43 × 2000 d 0.62

4 Divide $800 into the following ratios.
a 1 : 4 b 2 : 3 c 7 : 1

5 Write these rates and ratios in simplest form.
a Prize money is shared between 2 people in the ratio 60 : 36.
b Jodie travels 165 km in 3 hours.

c 30 mL of rain falls in 1
1
4

 hours.

6 A car averages 68 km/h on a journey. How far will it travel at this speed for 2 hours 
40 minutes?

7 The height of a tree is directly proportional to its width. A tree that is 2 metres tall has a width 
of 0.6 metres. How tall is a tree with width 1.2 metres?

Extended-response question

Thomas walks on average, 6 km an hour. Phillip walks at an average speed of 8 km/h.
a How far can Thomas walk in 4 hours?
b If Phillips starts at 8 am and stops at 9.45 am, how far has he walked?
c What time does Phillip need to finish his walk if he wants to walk twice as far as Thomas?

S
e
m

e
st

e
r 

re
vi

e
w

 1

269 Semester review 1 Answers 549

Chapter 1
Pre-test

1 a + b + c - d ×
 e × f ÷ g - h -
 i + j × k - l +
 m ÷
2 a 4 b 32 c 4 d 52
 e 74 f 5 g 9 h 40
3 a 56 b 100 c 0 d 103
 e 63 f 80 g 1020 h 53
4 a -12 b -3 c 3 d 0
 e -1 f -1 g 0 h -12
5 a 3 b 3 c - d +
6 a 26 073 260 b 26 073 300 c 26 073 000 d 26 000 000
7 a 50 b 5 c 5000

 d 5
10

 e 5
100

 f 5
1000

8 a 2.654, 2.645, 2.564, 2.465
 b 0.654, 0.564, 0.456, 0.0456
9 a 7.99 b 10.11 c 7.11
10 a 1.4 b 0.06 c 3.68
 d 16.38 e 3.7 f 180
11 a 34.5 b 374 000 c 0.03754 d 0.00003754
12 a 6 b 12 c 30 d 1
13 a 15 b 12 c 10

14 a 
5
7
 b 1

1
4

 c 8 d 
3
8

Exercise 1A

1 a iii b v c iv d ii e i
2 a iv b ii c v d i e iii
3 a F b T c T d T e T
4 a -2 b 2 c -3 d 4 e -4
 f -5 g -2 h 0 i -6
5 a 3 b 2 c 1 d 0 e -1
 f -9 g -1 h -17 i -10 j 9
 k -2 l 11 m -7 n -18 o -1
6 a 1 b 20 c -20 d 0 e -7
 f 6 g -24 h 5 i -15
7 a 4 b -4 c -4 d -9 e -32
 f -189 g -24 h -18 i 0 j -805
 k -57 l -167 m 142 n -804
8 a 4 b -2 c 13 d 9 e 24
 f 0 g -28 h -81 i 180 j 2
 k -3 l 240 m 755 n 94 o 10
9 a -27 b -3 c 10 d 26 e 0
 f -24 g -91 h 125 i -180
10 a 2 b 11 c -3
 d -1 e -7 f 11

11 a -8 b 4 c 13 d 124 e -19
 f 0 g 2 h 98 i -26
12 19°
13 a 

-8 6 -4

2  -2 -6

0 -10 4

 b 

2 -13 8

5 -1 -7

-10 11 -4

 c

5 -2 7 3

0 10 -3 6

-1 4 2 8

9 1 7 -4

Exercise 1B

1 a negative b positive c negative
 d positive e positive f positive
2 

× -4 -3 -2 -1 0 1 2 3 4

-4 16 12 8 4 0 -4 -8 -12 -16

-3 12 9 6 3 0 -3 -6 -9 -12

-2 8 6 4 2 0 -2 -4 -6 -8

-1 4 3 2 1 0 -1 -2 -3 -4

0 0 0 0 0 0 0 0 0 0

1 -4 -3 -2 -1 0 1 2 3 4

2 -8 -6 -4 -2 0 2 4 6 8

3 -12 -9 -6 -3 0 3 6 9 12

4 -16 -12 -8 -4 0 4 8 12 16

3 a positive b negative c positive
 d negative e negative
4 a -48 b -20 c -72 d 72 e 45
 f -90 g -600 h 81 i -144 j -143
 k -143 l -34 m 72 n 90 o -108
5 a 36 b 64 c 144 d 9 e 100
 f 169 g -8 h -1 i -64
6 a -9 b -6 c 10 d -10 e 3
 f 5 g 2 h -1 i -8 j 25
 k -104 l 5 m -37 n -214 o 13
7 a 16 b -26 c -12 d -14 e -20
 f -28 g -72 h -8 i -90 j 10
 k -24 l -18 m 9 n -26 o 40
8 a 7 b -32 c -20 d -4 e -1
 f 6 g -9 h -5 i -15

A
n

sw
e
rs

545Glossary

A
Adjacent (side) In a right-angled triangle, 
the side adjacent to (next to) the unknown 
angle
Angle of depression The angle of your line 
of sight from the horizontal when looking 
down at an object
Angle of elevation The angle of your line of 
sight from the horizontal when looking up at 
an object
Angle sum The total measure of the angles 
in a plane figure
Angle The difference in direction between 
two lines

B
Back-to-back stem-and-leaf plot A visual 
representation of two sets of data that groups 
the scores and lists them in order horizontally 
on either side of the stem
Base A number or pronumeral that is being 
raised to a power
Binomial product The product of two 
binomial expressions

C
Capacity The amount of liquid a container 
can hold
Cartesian plane A plane on which every 
point is related to a pair of numbers called 
coordinates
Circumference The curved boundary of a 
circle
Class interval The name for a range of 
values that belong in a group of data
Coefficient A numeral placed before a 
pronumeral
Cointerior angles A pair of angles lying 
between two lines on the same side of a 
transversal
Complement A set of outcomes containing 
the elements that are not in another given set
Congruent figures Figures that are exactly 
the same size and shape
Constant term The part of an equation or 
expression without any pronumerals
Corresponding sides Sides that are in the 
same position in two or more shapes
Cosine The ratio of the length of the 
adjacent side to the length of the hypotenuse

Critical digit The digit that determines 
whether you round the previous digit up or 
down
Cross-section The plane figure formed 
when you slice a solid figure parallel to one of 
its surfaces
Cylinder A solid with two parallel, 
congruent circular faces connected by a 
curved surface

D
Denominator The bottom part of a fraction
Dependent variable The value that 
changes in response to changes made in the 
independent variable
Diameter A line passing through the 
centre of a circle with its end points on the 
circumference
Difference of perfect squares When one 
square term is subtracted from another
Direct proportion The relationship between 
two quantities that increase or decrease at the 
same rate
Discount An amount subtracted from 
a price
Distributive law Adding numbers in 
brackets, then multiplying the total, gives the 
same answer as multiplying each number in 
the brackets separately first, then adding the 
products

E
Enlargement A transformation that 
increases the size of a figure without 
changing its shape
Equation A statement that two expressions 
have the same value
Equivalent equations Two equations that 
produce the same values for all pronumerals
Expected outcome The outcome expected 
from an experiment
Experiment A situation involving chance or 
probability trials
Experimental probability Probability based 
on measuring the outcomes of trials
Expression A group of mathematical terms 
containing no equals sign
Exterior angle  The angle formed between 
the extended side and the adjacent side of a 
polygon
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8 If a television has a screen size of 63 cm, it means that 
the diagonal length of the screen is 63 cm. If the vertical 
height of a 63 cm screen is 39 cm, find how wide the 
screen is to the nearest centimetre.

9 A 1.3 m vertical fence post is supported by a 2.27 m bar, as shown in 
the diagram on the right. Find the distance (d metres) from the base of d metres) from the base of d
the post to where the support enters the ground. Give your answer correct 
to two decimal places.

1.3 m
2.27 2.27 mm

Fence

d m

First find a missing length

11 Find the value of x. Give an exact answer each time.
a 18

12

14x

b 24

12 15

x

c 

50

40

70

x

Find the value of x, giving your answer as a surd.

3

x

Solution Explanation

x2x2x + x2x2x = 32

2x2x2x = 9

x2x2x =
9
2

∴ x =
9
2

Two sides are of length x.
Add like terms.
Divide both sides by 2.
Take the square root of both sides. To express as 
an exact answer, do not round.

Example 8 Using exact values

10 Find the value of x as an exact answer.x as an exact answer.x
a 

2x

x

b 

1

x c 

3.9

x
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1 For the marked angle θ, decide if θ, decide if θ x represents the length of the opposite (O), adjacent (A) or x represents the length of the opposite (O), adjacent (A) or x
hypotenuse (H) side.
a 

x
θ

b x

θ

c

x

θ

2 Which two sides (choose a pair from O, A and A and A H) are given in these triangles?H) are given in these triangles?H
a b c

 

2 m
5 m

θ

6 cm
12 cmθ θ

4 m

7 m

3 Decide if you would use sin θ = O
H

, cos θ = A
H

 or tan θ = O
A

 to help find the value of x in these x in these x
triangles.

 Do not find the value of x, just state which ratio would be used.
a 

x
7

29°

b x

4
52°

c
x

10.1 82°

Choose either Choose either 
O, A or O, H
or A, H.

Understanding

Exercise 4F

Fluency

Use a calculator to evaluate the following, correct to two decimal places.
a sin 50° b cos 16° c tan 77°

Solution Explanation

a sin 50° = 0.77 sin 50° = 0.766044 .. . the 3rd decimal place is greater 
than 4, so round up.

b cos 16° = 0.96 cos 16° = 0.961261 .. . the 3rd decimal place is less 
than 5, so round down.

c tan 77° = 4.33 tan 77° = 4.331475 .. . the 3rd decimal place is less 
than 5, so round down.

Example 13 Using a calculator

4 Use a calculator to evaluate the following correct to two decimal places.
a sin 20° b cos 37° c tan 64° d sin 47°
e cos 84° f tan 14.1° g sin 27.4° h cos 76.2°
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1 How many different right angled triangles are there in this diagram?

2 Find the value of x in this diagram.

3 A right-angled isosceles triangle has area of 4 square units. 
Determine the exact perimeter of the triangle.

4 Look at this right-angled triangle and the squares drawn 
on each side. Each square is divided into smaller sections.
a Can you see how the parts of the two smaller squares 

would fit into the larger square?
b What is the area of each square if the side lengths of the 

right-angled triangle are a, b and c as marked?
c What do the answers to the above two questions suggest 

about the relationship between a, b and c?

5 Imagine trying to cut the largest square from a circle of a 
certain size and calculating the side length of the square. 
a If the circle has a diameter of 2 cm, can you find a good 

position to draw the diameter that also helps to form a  
right-angled triangle?

b Can you determine the side length of the largest square?
c What percentage of the area of a circle does the largest square occupy?

1 cm

x cm

a
b

c

P
u
zz

le
s 

a
n
d
 g

a
m

e
s
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Substitution
The process of replacing a
pronumeral with a given value
e.g. if x = 3, 2x = 3, 2x x + 4 = 2 × (3) + 4x + 4 = 2 × (3) + 4x

= 6 + 4
= 10

e.g. if x = 2, x = 2, x y = -4,y = -4,y
                  then xy = 2 × (-4) 

= -8 

Multiplication/ Division

Addition/subtraction
Only like terms can be combined
under addition or subtraction.
Like terms have the same 
pronumeral factors 
e.g. 1.  5a + 2 + 3a + 2 + 3a a
            = 5a + 3a + 3a a +2a +2a
            = 8a + 2a + 2a
 e.g. 2. 3x + 2x + 2x y – y – y x + 4x + 4x y
            = 3x – x – x x + 2x + 2x y + 4y + 4y y
            = 2x + 6x + 6x y

Expanding brackets

e.g. 2(x + 3) = 2 × x + 3) = 2 × x x + 2 × 3x + 2 × 3x
= 2x + 6x + 6x

 -3(4 – 2x) = -3 × 4 + (-3) × (-2x) = -3 × 4 + (-3) × (-2x x)x)x
                    = -12 + 6x

Solving linear equations

The solution of a line or equation is
the value that makes the equation
true.
e.g. 2x + 5 = 9x + 5 = 9x

2x = 4 (subtract 5)x = 4 (subtract 5)x
            x = 2 (divide by 2)x = 2 (divide by 2)x

e.g. 5(x – 1) = 2x – 1) = 2x x + 7 x + 7 x
5x – 5 = 2x – 5 = 2x x + 7 (expand)x + 7 (expand)x
3x – 5 = 7 (subtract 2x – 5 = 7 (subtract 2x x )x )x

3x = 12 (add 5)x = 12 (add 5)x
x = 4 (divide by 3)x = 4 (divide by 3)x

Equations involving fractions

e.g.

x = 12 (multiply by 3)x = 12 (multiply by 3)x

x = 6 (add 2)x = 6 (add 2)x
x – 2 = 4 (multiply by 4)x – 2 = 4 (multiply by 4)x

e.g. + 1 = 5x
3

= 1x – 2
4

= 4 (subtract 1)x
3

In simplified from the multiplication 
sign (×) and division sign (÷) are not 
shown.
That is 2 × x = 2x  and x  and x x ÷ 2 = x ÷ 2 = x x

2
Multiplying
2a × 3a × 3a b = 2 × 3 × b = 2 × 3 × b a × a × a b
             = 6ab
Dividing
4x ÷ 2 =         x ÷ 2 =         x 4 ÷ 2 =         4 ÷ 2 =         x ÷ 2 =         x ÷ 2 =         2 ÷ 2 =         2 ÷ 2 =         = 2x

2ab
3=
3 1

2

2424

1
1

6ab2ab2ab
9b

6 × a × b × b
9 × b =

Solving word problems

1  Define a variable for the unknown
2  Set up an equation
3  Solve the equation
4  Check the answer and write
 in words 

Formulas

π

where r > 0 

Some common formulas
e.g. A = LW, A = LW, A C = 2  C = 2  C 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 r the subject in r A =    π =    πA =    A r 2

 A =     A =     A r 2π =    π =    

π

π = 2  π = 2  

A = r 2

π
A = r

π
A∴ r =

Linear 
equations

Expressions 

e.g. 2x – 3y + 5y + 5ye.g. 2

constant term 
coefficient 

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

– 3y
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Multiple-choice questions
1 If the area of a square field is 25 km2, the length of one of its sides is:

A 10 km B 5 km C 4 km D 50 km E 25 km

2 If 1 m2 = 1002 cm2, 2.7 m2 is the same as:
A 270 cm2 B 0.0027 km2 C 27  000 cm2 D 2700 mm2 E 27 cm2

3 The perimeter of this shape is:
A 21 cm
B 14 cm
C 24 cm
D 20 cm
E 22 cm

4 A parallelogram has area 10 m2 and base 5 m. Using A = bh, its perpendicular height is:
A 50 m B 2 m C 50 m2 D 2 m2 E 0.5 m

5 This composite shape could be considered as a rectangle with an area in the shape of a square 
removed. The shape’s area is:
A 16 km2

B 12 km2

C 20 km2

D 24 km2

E 6 km2

6 A semicircular goal area has diameter 20 m. Its perimeter, correct to the 
nearest metre, is:
A 41 m B 36 m C 83 m D 51 m E 52 m

7 The surface area of the rectangular prism shown is: 
A 30 m2

B 62 m2

C 31 m2

D 60 m2

E 100 m2

8 The area of the curved surface only of a cylinder with radius 
5 mm and height 12 mm is closest to:
A 534 mm2 B 94 mm2 C 188 mm2 D 754 mm2 E 377 mm2

9 A prism’s cross-sectional area is 100 m2. If its volume is 6500 m3, the prism’s total height would 
be:
A 0.65 m B 650 000 m C 65 m D 6.5 m E 650 m

10 The volume of a cylinder with radius 3 cm and height 10 cm is closest to:
A 188 cm2 B 251 cm C 141 cm3 D 94 cm3 E 283 cm3

3 cm

5 cm

5 km

2 km

4 km

20 m

2 m

3 m
5 m

12 mm
5 mm
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7 Find the total surface area of each of the following solid objects.
a 

5 cm

3 cm
1 cm

 b 

3 m

4 m

5 m

8.5 m

8 Find the total surface area of each of these cylinders correct to two decimal places.
a 

16 mm

5 mm

 b 

6 m

8 m

9 Find the volume of each of these solid objects, rounding to two decimal places where necessary.
a 

6 cm

Area = 5 cm2  b 

6 m

3 m

3 m

 c 

2 mm

10 mm

Extended-response questions
1 A kindergarten teacher collects some blocks of wood for a painting activity. Each block is a 

rectangular prism, as shown.
a Find the volume of each block.
b Find the total outside area to be painted of each block.
c If the paint costs $2.50 per 100 cm2, find the cost of 

painting 10 blocks.
d Another wood block is a cylinder with radius 3 cm and 

height 9 cm compared to the rectangular block:
i does it have a greater volume?

9 cm

5 cm

3 cm

xi
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