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NUMBER AND ALGEBRA

TOPIC 3 
Fractions, decimals and  
percentages

3.1 Overview
Numerous videos and interactivities are embedded just where you need them, at the point of learning, in 
your learnON title at www.jacplus.com.au. They will help you to learn the concepts covered in this topic.

3.1.1 Why learn this?
Whole numbers cannot be used to measure everything. Instead, fractions and decimals must be used when 
you need to divide things up more finely than whole numbers allow. How will you count dollars and cents 
if you do not know about decimals? How will you share anything equally among friends if you do not 
know about fractions?

Percentages are used to describe many different kinds of information. They are so common that they 
have their own symbol, %. A per cent is a hundredth, so using percentages is an alternative to using 
decimals and fractions. Percentages are a convenient way to describe how much of something you have and 
how meaningful information is. For example, you might see an item advertised for sale at 10% discount.
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3.2 Addition and subtraction of fractions
3.2.1 Introduction to real numbers

 • Number systems have become more sophisticated as societies have developed.
 • Different types of numbers can be classified into specific groups.
 • The real number system contains the set of rational and irrational numbers. It can be denoted by the 

symbol R.
 • The set of real numbers contains a number of groups or subsets that can be classified as shown in the 

chart below.

LEARNING SEQUENCE
3.1 Overview
3.2 Addition and subtraction of fractions
3.3 Multiplication and division of fractions
3.4 Terminating and recurring decimals
3.5 Addition and subtraction of decimals
3.6 Multiplication and division of decimals
3.7 Estimation
3.8 Percentages, fractions and decimals
3.9 Finding percentages of an amount

3.10 Review

LEARNING OUTCOMES
A student:

• communicates and connects mathematical ideas using appropriate terminology, diagrams and symbols MA4-1WM
• applies appropriate mathematical techniques to solve problems MA4-2WM
• recognises and explains mathematical relationships using reasoning MA4-3WM
• operates with fractions, decimals and percentages MA4-5NA

CONTENT DESCRIPTIONS
Students:
Compare fractions using equivalence; locate and represent positive and negative fractions and mixed numerals 
on a number line (ACMNA152)
Solve problems involving addition and subtraction of fractions, including those with unrelated denominators 
(ACMNA153)
Multiply and divide fractions and decimals using efficient written strategies and digital technologies  
(ACMNA154)
Investigate terminating and recurring decimals (ACMNA184)
Connect fractions, decimals and percentages and carry out simple conversions (ACMNA157)
Investigate the concept of irrational numbers, including π (ACMNA186)
Find percentages of quantities and express one quantity as a percentage of another, with and without the use of 
digital technologies (ACMNA158)
Solve problems involving the use of percentages, including percentage increases and decreases, with and 
without the use of digital technologies (ACMNA187)
Source: NSW Syllabus for the Australian Curriculum

 Watch this eLesson: The story of mathematics
Searchlight ID: eles-1846

 RESOURCES — ONLINE ONLY

Note: Your teacher may now set you a pre-test to determine how familiar you are with the content in this 
topic.
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3.2.2 Rational and irrational numbers
Rational numbers

 • A rational number is any number that can be expressed as a ratio of two whole numbers in the form a
b

, 
where a and b are whole numbers and b ≠ 0.

 • The set of rational numbers is given the symbol Q. Examples include 1
4
,  −3 4

7
,  100,  −63,1.5,  −08 and 

1.45.
 • Rational numbers include all integers (symbol Z ), as integers can be expressed in the form a

b
. For 

example,100 = 100
1

,  −3 = −3
1

.

 • Rational numbers include all fractions, both those that can be expressed as terminating decimals and 

those that can be expressed as recurring decimals. For example, 2
5

= 0.4 is a terminating decimal and 
1
3

= 0.33... = 0.3
.
 is a recurring decimal. These are rational numbers as they can be expressed in the 

form a
b

, where a and b are whole numbers and b ≠ 0.

Irrational numbers
 • Numbers that cannot be expressed in the form a

b
, where a and b are whole numbers and b ≠ 0, are 

called irrational numbers. Examples of these numbers are √5, √7 and 2√11. These numbers can be 
expressed as decimals, but their decimal values do not terminate or repeat in any pattern.

 • A special irrational number is π(pi). This is the distance around the circumference of a circle with a 
diameter of 1. It can be approximated as a decimal that is non-terminating and non-recurring.

 • In decimal form, π = 3.141 592 …
 • The value of π has been calculated to many millions of decimal places with the aid of a computer, but 

it is still non-terminating and non-recurring.

Rational numbers Q

Integers
Z

Non-integer rationals
(terminating and

recurring decimals)

Irrational numbers I
(surds, non-terminating

and non-recurring
decimals, �, e)

Negative
Z–

Positive
Z+

(Natural
numbers N )

Zero
(neither positive

nor negative)

Real numbers R

INVESTIGATING IRRATIONAL NUMBERS
Use the internet to carry out an investigation on irrational numbers. Look into the history of numbers such as π 
and √2 and prepare a report for your class.
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3.2.3 Review of addition and subtraction of proper fractions
 • As can be seen from the diagram above, fractions are rational numbers.
 • A fraction has two parts. The top part is called the numerator and the bottom part is called the 

denominator.
2
3

← Numerator    
← Denominator

This line means divide.
 • A proper fraction has a numerator that is less than the denominator; for example, 3

5
.

 • Equivalent fractions are fractions that are equal in value; for example, 1
2

= 2
4
.

 • When we add and subtract fractions, the denominators must be the same.

3.2.4 Addition and subtraction of mixed numbers
 • An improper fraction has a numerator greater than the denominator; for example, 7

3
.

 • A mixed number contains a whole number part and a proper fraction part; for example, 7 5
8
.

 • When we are adding and subtracting mixed numbers, we must first change them to improper fractions, 
and then solve them using the method shown in Worked example 1. However, it is often better to add 
or subtract the whole number parts first and then the fraction parts.

WORKED EXAMPLE 1

Simplify 4
5

− 3
4
.

THINK WRITE

1 Write the question. 4
5

− 3
4

2 Find the lowest common denominator, that is, the lowest multiple common 
to both.

= 4 × 4
5 × 4

− 3 × 5
4 × 5

3 Write both fractions with the same denominator, that is, the lowest common 
denominator.

= 16
20

− 15
20

4 Subtract the fractions. = 1
20

5 Write the answer.

WORKED EXAMPLE 2

Calculate 2 
2
3

+ 3 
1
2

.

THINK WRITE

1 Write the question. 2 2
3

+ 3 1
2

2 Change each mixed number to an improper fraction. = 8
3

+ 7
2

DISCUSSION
When is knowing how to add and subtract fractions useful in life outside of school?
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 • A rough estimate can be found by adding or subtracting the whole number parts. For example, 
2 + 3 = 5, so 2 2

3
+ 3 1

2
 > 5.

3.2.5 Negative fractions
 • Positive and negative numbers have both size and direction, so they are often called directed numbers.
 • Directed numbers include zero, integers and fractions.
 • To place a fraction or mixed number on a number line, divide the space between the whole numbers 

into an equal number of parts, determined by the denominator of the fraction.

3 Write both fractions with the same denominator using equivalent 
fractions.

= 8 × 2
3 × 2

+ 7 × 3
2 × 3

= 16
6

+ 21
6

4 Add the fractions. = 37
6

5 Write the answer as a mixed number if appropriate. = 6 1
6

WORKED EXAMPLE 3

Calculate 4 
1
5

− 1 
1
2

.

THINK WRITE

1 Write the question. 4 1
5

− 1 1
2

2 Change each mixed number to an improper fraction. = 21
5

− 3
2

3 Write both fractions with the same denominator using equivalent 
fractions.

= 21 ×  2
5 ×  2

− 3 ×  5
2 ×  5

= 42
10

− 15
10

4 Subtract the second fraction from the first. = 27
10

5 Write the answer as a mixed number if appropriate. = 2 7
10

WORKED EXAMPLE 4

Graph each of the following sets of directed numbers on a number line.

a  x > −2 1
2

b  x ≤ 1 3
4

c  −2 1
3

< x ≤ 3.4

THINK DRAW
a > means greater than, so x takes on all values to the right 

of −2 1
2
. Use an open or unshaded circle to indicate that the 

number itself is not included.

a
–1–2

–2
–3 01–

x

2

b ≤ means less than or equal to, so x takes on all values to 

the left of and including 1 3
4
. Show all points fitting the 

description. Use a closed or shaded circle to show that the 

number itself is included.

b
21

1
0 3–

x
4
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3.2.6 Addition and subtraction of positive and negative fractions
 • The rules for adding and subtracting integers apply to the addition and subtraction of positive and 

negative fractions.
1. When adding same signs, add and keep the sign.
2. When adding different signs, find the difference between the ‘sign-less’ numbers (that is, ignoring 

the sign) then use the sign of the number furthest from zero.
3. When subtracting, add the opposite.

 • The rules for addition and subtraction of fractions apply.
 • Write all fractions with the same denominator, then add or subtract the numerators:    

     2
3

+ 1
2

= 4
6

+ 3
6

= 7
6

= 1 1
6

c −2 1
3

< x ≤ 3.4 means all numbers lying between the given 

boundaries, including 3.4 itself. Use an open dot to show 

that −2 1
3
 is not included and a closed dot to show that 3.4 

is included. Use estimation to locate the boundary points.

c
2 3 410–1–2–3

–2 3.41–

x

3

WORKED EXAMPLE 5

Calculate −1
3

+ 1
2
.

THINK WRITE

1 Write the expression. −1
3

+ 1
2

2 Write both fractions with the same denominator. = −2
6

+ 3
6

3 Add the numerators.
Note: They are different signs, so find the difference and  
use the sign of the number furthest from zero.

= 1
6

4 Write the answer.

= −2
6

+ 3
6

WORKED EXAMPLE 6

Calculate −3
4

− 1
6
.

THINK WRITE

1 Write the expression. −3
4

− 1
6

2 To subtract, add the opposite. = −3
4

+ −1
6

3 Write both fractions with the same denominator. = − 9
12

+ − 2
12

4 Add the numerators.
Note: They are the same sign, so add and keep the sign.

= −11
12

5 Write the answer.

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Fractions, decimals and percentages 7

c03Fractions_DecimalsAndPercentages.indb Page 7 16/07/17  5:47 PM

Exercise 3.2 Addition and subtraction of fractions

Individual pathways

 V PRACTISE
Questions:
1–11, 13, 19

 V CONSOLIDATE
Questions:
1–3, 4d–j, 5–9, 10d–l, 11–14, 17–19

 V MASTER
Questions:
1–3, 4g–j, 5–9, 10g–l, 11–18, 20, 21

V V V Individual pathway interactivity: int-4406   ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Simplify the following fractions, working from left to right.

a. 3
17

+ 6
17

b. 21
27

− 16
27

c. 6
17

+ 2
17

+ 4
17

 d. 3
15

+ 11
15

− 2
15

2. Simplify the following fractions, writing the answer as a mixed number if appropriate.

a. 3
5

+ 4
5

b. 7
8

+ 3
8

c. 7
8

+ 3
8

+ 6
8

d. 41
50

− 24
50

+ 6
50

3.  WE1  Simplify the following.
a. 2

5
+ 1

4
b. 3

4
+ 5

8
c. 6

10
− 2

5
d. 8

25
+ 34

50
− 7

25

e. 3
4

+ 5
6
 f. 9

10
− 2

7
 g. 8

12
+ 5

7
− 1

2
 h. 21

30
+ 5

6
+ 9

10

Try out this interactivity: Adding and subtracting fractions
Searchlight ID: int-2357

Try out this interactivity: Real numbers
Searchlight ID: int-3717

Try out this interactivity: Addition and subtraction of proper fractions
Searchlight ID: int-3718

Try out this interactivity: Addition and subtraction of mixed numbers
Searchlight ID: int-3719

Try out this interactivity: The number line
Searchlight ID: int-3720

Try out this interactivity: Addition and subtraction of fractions
Searchlight ID: int-3721

Watch this eLesson: Addition and subtraction of fractions
Searchlight ID: eles-1862

Complete this digital doc: SkillSHEET: Order of operations
Searchlight ID: doc-6854

Complete this digital doc: SkillSHEET: Factors
Searchlight ID: doc-6855

Complete this digital doc: SkillSHEET: Multiples
Searchlight ID: doc-6856

Complete this digital doc: SkillSHEET: Adding and subtracting fractions
Searchlight ID: doc-6857

 RESOURCES — ONLINE ONLY
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4.  WE2  Calculate the following and check answers with the aid of a calculator.
a. 4 1

5
− 2 3

5
b. 6 7

9
− 3 5

9
c. 8 4

5
− 4 1

5
d. 8 5

6
− 4 1

6

e. 6 7
8

− 4 3
8

f. 1 4
9

+ 5 5
9

g. 6 1
4

+ 3 2
8

h. 12 2
5

+ 8 7
9

i. 4 3
4

− 5 1
6

+ 3 2
12

j. 1 2
5

+ 3 1
3

− 2 4
15

5.  WE3  Calculate the following and check answers with the aid of a calculator.
a. 5 3

5
− 2 3

10

b. 6 1
2

− 3 5
6

c. 10 1
4

− 5 2
5

d. 4 1
8

− 2 3
5

6. a.  Put the following fractions, mixed numbers and decimals on a number line: 

−1
2
,  2 1

3
,  2.5,  −1.4,  −1 3

4
,  

2
3

b. Use the number line from part a to put the fractions, mixed numbers and decimals in ascending order.
7.  WE4  Graph each of the following sets of directed numbers on a number line.

a. x > −3 1
2

b. x < −2 1
3

c. x ≥ −4.5 d. x ≤ 6.25

e. −2 < x < 1 f. −1 2
3

≤ x ≤ 1
2

g. −6 3
4

≤ x ≤ −4 1
2

h. x ≥ 2.75

i. x < − 1 4
5

j. 2 3
5

≤ x ≤ 3.8

8. Describe the directed numbers graphed on each number line. Use number sentences such as: 
x > −2 1

2
,  x ≤ 4.8 and so on.

a
1–
2 –1–1–2 0

x b
6 3–

465 7
x

c
–7 1–

3–6–8 –61–
2–7

x d
2–
3

0–1 1
x

e
–4–5 –3

x f
1110 12

x

g
–9 –8

x h
–3 –2 –1 0 1

x

9. Arrange the following in ascending order.

a. 6,  −3,  0,  5.8,  −4 1
2

b. 3 2
3
,  −1,  −4.2,  1 1

2
,  −3

4

c. 0,  −2
3
,  

1
4
,  −6.8,  −8.6

10.  WE5  Calculate the following.
a. − 3

5
+ 1

5
b. −3

8
+ −5

8
c. 1

4
+ −1

2
d. −1

6
+ −2

3

e. 1
2

+ −3
8

f. −1
2

+ −1
3

g. − 3
5

+ 1
2

h. 3
4

+ −1
3

i. −2 1
2

+ −1 3
4

j. 1 2
3

+ −2 3
5

k. −2 1
2
−3 1

3
l. 3 1

4
+ 1 3

5

11.  WE6  Calculate the following.

a. 1
2

− 3
4

b. − 1
2

− 1
3

c. − 1
3

− 2
5

d. −3
4

− −2
5

e. 2 1
2

− 3 1
4

f. −3 3
5

− −1 1
3

a. 4 1
5

− 2 3
5
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12. If Mary eats 5
8
 of a block of chocolate for afternoon tea and 3

8
 of  

the block after dinner, how much of the block has she eaten 

altogether?
13. Seven bottles of soft drink were put out onto the table at a birthday 

party. How much soft drink was left over after 5 2
9
 bottles were 

consumed?

Communicating, reasoning and problem solving
14. Frank has a part-time job at the local newsagency. If he spends 1

3
 of 

his pay on comic books and 2
5
 on lollies, what fraction of his pay 

does he have left over? Show your working.
15. In my class, 1

3
 of the students ride their bikes to school, 1

4
 catch the 

bus and the rest get a lift. What fraction of my class get a lift to 
school? Show your working.

16. A Year 8 class organised a cake stall to raise some money. If they 

had 10 whole cakes to start with, sold 2 3
4
 cakes at recess and then 

5 7
8
 at lunch time, how much cake was left over? Show your working.

17. Polly and Neda had divided up some coins. Neda was upset as Polly had more coins than Neda. Polly 
said ‘Here’s one-third of my coins’. Neda was moved by Polly’s generosity and gave back one-half of 
her total. Polly gave her one-quarter of her new total and an extra coin.
a. Assuming that Polly started with x coins and Neda started with y coins, show that after their final 

exchange of coins Polly had 
15x + 9y − 24

24
 coins and Neda had 

9x + 15y + 24
24

 coins.

b. Show that the total number of coins Polly and Neda had between them after their final exchange was 
the same total with which they started.

18. You need to fill a container with exactly 2 5
12

 cups of water. If you have cups that measure 1
4
,  

1
3
,  

1
2
 and 

1 cup of water, what is the quickest way to measure this amount?

1 cup 1
2

cup 1
4

cup1
3

cup

19. A tray used to cook a muesli bar slice holds 3 cups of ingredients. For the  
recipe shown, determine whether or not the mixture will fit in the tray.

20. Some fractions, when added, have the following property: The numerator 
of the sum of the fractions is equal to the sum of the numerators, and the 
denominator of the sum of the fractions is equal to the sum of the 
denominators. Find two pairs of fractions that have this property.

21. Why do we normally leave the answer as a mixed number instead of an 
improper fraction?

Muesli bar slice

Ingredients
1
2

cup of dried fruit

3
4

cup of grated apple

114
cups of muesli

2
3

cup of apple juice

2
25

1 tablespoon (      cup) of canola
 margarine
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3.3 Multiplication and division of fractions
3.3.1 Multiplication of fractions
Step 1: Change mixed numbers to improper fractions before multiplying.
Step 2: Cancel if possible.
Step 3: Multiply the numerators and multiply the denominators.

 • To divide fractions, multiply the first fraction by the reciprocal of the second fraction. Cancel where 
possible, then multiply the numerators and multiply the denominators.

3.3.2 Multiplication and division of positive and negative fractions
 • To multiply fractions, express any mixed numbers as improper fractions. Cancel where possible.  

Multiply the numerators and denominators, applying the rules for multiplying positive and negative 
numbers.

WORKED EXAMPLE 7

Simplify 2 1
4

× 1 5
7
.

THINK WRITE

1 Write the question. 2 1
4

× 1 5
7

2 Change the mixed numbers to improper fractions and cancel if 
possible. = 9

4 1
× 12 3

7

3 Multiply the numerators and then multiply the denominators. = 27
7

4 Change to a mixed number and simplify if appropriate. = 3 6
7

WORKED EXAMPLE 8

Find 2 1
4

÷ 3
8
.

THINK WRITE

1 Write the question. 2 1
4

÷ 3
8

2 Change mixed numbers to improper fractions. = 9
4

÷ 3
8

3 Change ÷ to × and invert the second fraction, (× and invert), and 
cancel if appropriate.

= 9 3

41
× 8 2

31

4 Multiply the numerators and then multiply the denominators. = 3
1

× 2
1

5 Simplify if appropriate. = 6
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 • When dividing by a fraction, express any mixed numbers as improper fractions and multiply by the 
reciprocal.

WORKED EXAMPLE 9

Simplify 2
5
  × −5

8
.

THINK WRITE

1 Write the expression and cancel the common factors in  
numerators and denominators.

21

51
 × −51

8 4

2 Multiply the numerators and then multiply the denominators.  
Note: positive × negative = negative

= 1
1

× −1
4

3 Write the answer. = −1
4

WORKED EXAMPLE 10

Evaluate −3
4
 ÷ −1 1

2
.

THINK WRITE

1 Write the expression using a division sign. −3
4
 ÷ −11

2

2 Change the divisor to an improper fraction. = −3
4

÷ −3
2

3 Change ÷ to ×, invert the divisor and cancel common 
factors in numerators and denominators. = −31

4 2
× −21

31

4 Multiply the numerators and then multiply the  
denominators.
Note: negative × negative = positive

= −1
2

× −1
1

5 Write the answer. = 1
2

Try out this interactivity: Dividing fractions
Searchlight ID: int-2358

Try out this interactivity: Multiplication of fractionst
Searchlight ID: int-3722

Try out this interactivity: Multiplication and division of negative fractionst
Searchlight ID: int-3723

Complete this digital doc: SkillSHEET: Multiplying and dividing fractions
Searchlight ID: doc-6858

Complete this digital doc: Spreadsheet: Four operations with fractions
Searchlight ID: doc-2130

Complete this digital doc: WorkSHEET: Real numbers I
Searchlight ID: doc-6870

 RESOURCES — ONLINE ONLY

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



12 Maths Quest 8 Stage 4 NSW Australian curriculum

c03Fractions_DecimalsAndPercentages.indb Page 12 16/07/16  3:51 PM

Exercise 3.3 Multiplication and division of fractions 

Individual pathways

 V PRACTISE
Questions:
1–7, 9, 14

 V CONSOLIDATE
Questions:
1d–l, 2d–i, 3d–i, 4d–i, 5d–i, 6d–i, 
7–9, 10, 13, 14, 18

 V MASTER
Questions:
1g–l, 2f–i, 3f–i, 4f–i, 5d–i, 6f–i, 7–12, 
14–18

V V V Individual pathway interactivity: int-4407

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly. 

Understanding and fluency
1. Simplify the following.

a. 3
4

× 1
2

b. 1
8

× 1
7

c. 2
5

× 3
5

d. 5
7

× 1
3

e. 1
2

× 5
6

f. 3
7

× 7
9

g. 11
20

× 2
3

h. 1
3

× 3
5

i. 5
8

× 11
20

j. 2
3

× 9
10

k. 6
7

× 14
15

l. 5
6

× 3
10

2.  WE7  Simplify the following and check your answers with the aid of a calculator.

a. 3 1
2

× 1 3
5

b. 1 2
10

× 1 1
5

c. 2 2
3

× 1 1
2

d. 3 2
4

× 2 1
2

e. 8 9
10

× 7
10

f. 5 3
4

× 2 2
5

g. 6 × 2 1
6

h. 1 3
5

× 5
8

i. 4 3
4

× 2 1
2

3. Simplify the following.

a. 1
3

÷ 1
2

b. 7
8

÷ 3
2

c. 4
14

÷ 1
3

d. 2
5

÷ 1
4

e. 3
4

÷ 7
8

f. 5
6

÷ 8
9

g. 12
15

÷ 4
3

h. 1
5

÷ 10
12

i. 3
4

÷ 3
8

4.  WE8  Find the following.

a. 1 6
10

÷ 1 3
5

b. 3 5
7

÷ 2 1
6

c. 1 1
6

÷ 2
1

d. 1 5
7

÷ 1
3

e. 1 1
3

÷ 5
6

f. 7
9

÷ 1 7
18

g. 3 1
2

÷ 1 3
5

h. 10 4
5

÷ 2 1
2

i. 7 8
9

÷ 7 1
2

5.  WE9  Simplify the following.

a. −1
2

× 1
3

b. −3
4

× −1
5

c. −2
3

× 7 d. 1
3

× −3
4

e. −3
4

× 5
6

f. −5
6

× 3
10

g. −8
9

× 1 3
4

h. −3 1
7

× −7
8

i. −2 1
2

× 4
5

6.  WE10  Evaluate the following.

a. −1
5

÷ 1
2

b. 2
3

÷ −3
4

c. −7
4

÷ −2
1

d. 3
2

÷ −4 e. −1
8

÷ 3
4

f. −1 4
5

÷ 6 g. −2 1
4

÷ −1
2

h. 2 2
3

÷ −1 1
9

i. −3
5

÷ 2 5
8

7. Find 3
4
 of 16. (‘Of’ has the same meaning as multiplying.)

8. An assortment of 75 lollies is to be divided evenly among  
5 children.
a. What fraction of the total number of lollies will each child 

receive?
b. How many lollies will each child receive?

 ONLINE ONLY
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9. Evaluate the following.
a. −2

3
+ 1

6
× −2

5
b. 1 1

2
× −5

6
÷ 4

7
c. −7

8
÷ −1 3

4
− 1

2
d. (2

5
− 6

7
) × −3 1

3

e. (−1 1
2

− 3 4
5
) ÷ 3

5
f. 9

10
× −5

3
÷ (1 2

7
− 2 1

2
)

Communicating, reasoning and problem solving
10. Sam has been collecting caps from all around the world. If 

he has a total of 160 caps and 1
5
 of them are from the USA, 

how many non-USA caps does he have? Show your  
working.

11. In the staff room there is 7
8
 of a cake left over from a 

meeting. If 14 members of staff would all like a piece, what 
fraction of the original cake will they each receive? Show 
how you reached your answer.

12. Year 8’s cake stall raised $120. If they plan to give 1
4
 to a children’s charity, and 2

3
 to a charity for the 

prevention of cruelty to animals, how much will each group receive and how much is left over? Show 
your working.

13. The distance between Melbourne and Adelaide is 728 km. The Overland train takes 10 1
2
 hours to 

travel from Melbourne to Adelaide. The driving time by car is 9 3
4
 hours, and it takes 5

6
 hours to fly. If 

the average speed is found by dividing the total distance by the travelling time, calculate the average 
speed when travelling from Melbourne to Adelaide by:
a. train b. car c. plane.

14. You come across a fantastic recipe for chocolate pudding that you want to try, but it says that the 
recipe feeds five people. Explain what you would do to modify the 
recipe so that it feeds only you.

15. Fractions of the type 

1

a + 1

b + 1
c

 are called continued fractions.

a. Investigate continued fractions and write an explanation.
b. Write 7

30
 as a continued fraction. What are the values of a,  b and c?

16. A wealthy merchant died and left 17 camels to be shared among his 
three children. The eldest was to have half of the camels, the second 
child one-third, and the third child one-ninth. ‘It’s not possible!’, 
protested the eldest. A wise man lent his camel to the children, 
raising the total to 18. The eldest child then took half (nine camels); 
the second child took one-third (six camels); and the youngest child 
took one-ninth (two camels). The wise man then departed on his 
own camel and everyone was happy.
a. Explain what the eldest child meant when they said ‘It’s not possible!’.
b. Calculate the value of 1

2
+ 1

3
+ 1

9
 and comment on the relationship between the numerator, the denom-

inator and the number of camels.
17. Do the rules of operation order apply to positive and negative fractions?
18. When the numerator and denominator of a certain fraction are placed together, the resulting number is 

a two-digit prime number. The sum of these two digits is 11 and the digit in the tens place is the 
higher. If the numerator is less than the denominator, find the fraction and the prime number.

Ingredients

1
2

cup sugar

1
2

cup canola oil

1
2

cup water

11

Chocolate pudding
(serves 5)

2

112
cups melted chocolate

1
3

cup cocoa powder

1 teaspoon baking soda

cups plain �our

1 teaspoon vanilla essence

1 cup milk
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3.4 Terminating and recurring decimals
3.4.1 Fractions to decimals

 • Numbers that can be written as fractions are called rational numbers.
 • To write a fraction as a decimal, divide the numerator by the denominator.
 • Fractions expressed as decimals will be terminating decimals, which have a fixed number of decimal 

places; or recurring decimals, which have an infinite number of decimal places.
 • All terminating and recurring decimals can be expressed as fractions in the form a

b
, where a and b are 

integers and b ≠ 0; therefore, they are rational numbers.
 • Recurring decimals that have one recurring digit are written with a dot above the recurring digit. 

Recurring decimals with more than one digit are written with dots above the first and last digits of the 
repeating pattern:

0.333333 … = 0.3
.

0.484848 … = 0.4
.
8
.

(Sometimes a line is used instead of two dots, with the line drawn above the recurring digits; for 
example, 0.484848…… = 0.48.)

 • If the only factors of the denominator are powers of 2 or 5, you will be able to find an exact decimal 
equivalent.

 • Unless you are told otherwise, round to 2 decimal places.
 • Negative fractions are converted using the same method (remember that a negative fraction will result 

in a negative decimal).
 • A calculator can also be used to convert fractions to decimals.

WORKED EXAMPLE 11

Convert the following fractions to decimals. State if the decimal is a recurring decimal or a 
terminating decimal.
a 1

5
b 4 5

12
c −5

8
d 2

3

THINK WRITE

a 1 Write the question. a 1
5

2 Rewrite the question using division. = 1 ÷ 5

3 Divide, adding zeros as required.    0. 2
5⟌1.0

4 Write the answer. 1
5

= 0.2

This is a terminating decimal.

b 1 Write the question. b 4 5
12

2 Convert mixed numbers to improper fractions. = 53
12

3 Rewrite the question using division. = 53 ÷ 12

4 Since 12 is not a power of 2 or 5, it will be a  
recurring decimal.

5 Divide, adding zeros until a pattern occurs.     4.  4  1  6  6  6
12⟌53.5020808080

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Fractions, decimals and percentages 15

c03Fractions_DecimalsAndPercentages.indb Page 15 16/07/16  3:51 PM

 • When changing a decimal to a fraction, rewrite the decimal as a fraction with the same number of 
zeros in the denominator as there are decimal places in the question. Simplify the fraction by  
cancelling.

 • If the decimal has a whole part, it is easier to write it in expanded form; for example, 2.365 = 2 + 0.365.
 • Negative decimals are converted using the same method (remember that a negative decimal will result 

in a negative fraction).

6 Write the answer with a dot above the recurring 
number.

4 5
12

= 4.416
.

This is a recurring decimal.

c 1 Write the question. c −5
8

2 The size of the decimal will be the same as for 5
8
. 5

8

3 Rewrite the fraction using division. = 5 ÷ 8

4 8 = 23, so an exact answer will be found. Divide, 
adding zeros as required.

 
  0. 6  2  5
8⟌5.502040

5 Write the answer, remembering that the original 
fraction was negative.

−5
8

= −0.625

This is a terminating decimal.

d 1 Rewrite the question using division. d 2
3

= 2 ÷ 3

2 Since 3 is not a power of 2 or 5, it will be a recurring 
decimal.

  0.663
3⟌2.000

3 Write the answer, remembering to place a dot above 
the recurring number.

2
3

= 0.6
.

This is a recurring decimal.

WORKED EXAMPLE 12

Convert the following decimals to fractions in simplest form.
a 0.25 b 1.342 c −0.8

THINK WRITE

a 1 Write the question. a 0.25

2 Rewrite as a fraction with the same number of zeros in 
the denominator as there are decimal places in the 
question. Simplify the fraction by cancelling.

= 25 1

100 4

3 Write the answer. = 1
4

b 1 Write the question. b 1.342

2 Rewrite the decimal in expanded form.  = 1 + 0.342

3 Write as a mixed number with the same number of 
zeros in the denominator as there are decimal places in 
the question and cancel.

= 1 + 342 171

1000 500
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Exercise 3.4 Terminating and recurring decimals 

Individual pathways

 V PRACTISE
Questions:
1–4, 6, 10, 14

 V CONSOLIDATE
Questions:
1–6, 8, 10, 11, 13, 14

 V MASTER
Questions:
1f–j, 2f–j, 3f–j, 4k–r, 5–13, 15, 16

V V V Individual pathway interactivity: int-4408   ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly. 

Understanding and fluency
1.  WE11a  Convert the following fractions to decimals, giving exact answers or using the correct notation 

for recurring decimals where appropriate.
a. 4

5
b. 1

4
c. 3

4
d. 5

12
e. 9

11

f. 21
25

g. 7
4

h. 13
6

i. 7
15

j. 2
3

2.  WE11b  Convert the following mixed numbers to decimal numbers, giving exact answers, or using the 
correct notation for recurring decimals where appropriate. Check your answers using a calculator.
a. 1 5

6
b. 1 3

4
c. 3 2

5
d. 8 4

5
e. 12 9

10

f. 6 3
4

g. 5 2
3

h. 11 11
15

i. 6 1
2

j. 4 1
3

3.  WE11c  Convert the following fractions to decimal numbers, giving exact answers, or correct to 2 
decimal places where appropriate.
a. −4

5
b. −7

9
c. −8

5
d. − 4

15
e. −3

8

f. −2 1
4

g. −6 3
5

h. −3 1
7

i. −1 5
6

j. −5 8
9

4.  WE12  Convert the following decimal numbers to fractions in simplest form.
a. 0.4 b. 0.8 c. 1.2 d. 3.2 e. 5.6 f. 0.75
g. 1.30 h. 7.14 i. 4.21 j. 10.04 k. 1.333 l. 8.05

m. 7.312 n. 9.940 o. 12.045 p. 84.126 q. 73.90 r. 0.0042

Complete this digital doc: Spreadsheet: Converting fractions to decimalse
Searchlight ID: doc-2131

Complete this digital doc: Spreadsheet: Converting decimals to fractions
Searchlight ID: doc-2132

 RESOURCES — ONLINE ONLY

4 Write the answer. = 1 171
500

c 1 Write the question. c −0.8

2 Rewrite as a fraction with the same number of zeros in 
the denominator as there are decimal places in the 
question. Simplify the fraction by cancelling.

= − 8 4

10 5

3 Write the answer. = −4
5
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5. Of the people at a school social 3
4
 were boys. Write this fraction as a decimal number.

6. On a recent science test Katarina worked the bonus question correctly as well as everything else, and 
her score was 110

100
. What is this as a decimal value?

7. Alison sold the greatest number of chocolates in her Scouting 
group. She sold 5

9
 of all chocolates sold by the group. Write 

this as a decimal number, correct to 2 decimal places.
8. Alfonzo ordered a pizza to share with three friends, but he ate 

0.6 of it. What fraction was left for his friends?
9. Using examples, explain the difference between rational and 

irrational numbers.

Communicating, reasoning and problem solving
10. By converting to decimal fractions, arrange the following in 

order from lowest to highest, showing all of your working.
6
10

,  3
4
,  2

3
,  5

8
,  6

7

11. To change 0.1
.
4
.
 from a recurring decimal to a vulgar fraction, put the digits after the decimal place 

(14) on the numerator. The denominator has the same number of digits as the numerator (2), with all 
of these digits being 9’s. Thus 0.1

.
4
.

= 14
99

.
a. Write 0.7

.
 as a vulgar fraction, showing all of your working.

b. Write 0.3
.
06

.
 as a vulgar fraction, showing all of your working.

c. Write 2.2
.
 as a proper fraction, showing all of your working.

12. a. When you add two recurring decimals, do you always get a recurring decimal? Explain.
b. When you add a recurring decimal and a terminating decimal, do you always get a recurring  

decimal? Explain.
c. When you subtract two recurring decimals, do you always get a recurring decimal? Explain.
d. When you subtract a recurring decimal from a terminating decimal, do you always get a recurring 

decimal? Explain.
e. When you subtract a terminating decimal from a recurring decimal, do you get a recurring decimal? 

Explain.
13. Robin Hoot, the captain of a motley pirate crew known throughout the Seven Seas as ‘The Ferry 

Men’, kept 0.3
.
 of all stolen loot for himself. The rest was split between his crew.

a. If there were 20 Ferry Men, what fraction of the loot did each Ferry Man receive?
b. Little George, one of the Ferry Men, received 15 gold doubloons. How much loot was there  

altogether?
c. If there were p pirates not including Robin Hoot, and each of them received d doubloons, how much 

loot was there altogether?
14. The pig ate 2

5
 of the chocolate cake the animals had stolen from Mrs Brown’s window sill where it had 

been cooling. The goat and the cow ate 0.2
.
 and 0.35 of the cake respectively. 

a. If the duck and the turkey finished the rest, having equal shares, what fraction did the duck eat?
b. If the duck and the turkey had r grams of the cake each, how much of the cake did the pig have?

15. James had 18 litres of water shared unequally between three buckets. 
Then he:
a. Poured three quarters of the water in bucket 1 into bucket 2.
b. Poured half the water that was now in bucket 2 into bucket 3.
c. Poured a third of the water that was now in bucket 3 into bucket 1. 

After the pouring, all the buckets contained equal amounts of water. 
How much water did each bucket start with?

16. How would you decide whether it is better to write a number as a 
fraction or a decimal?
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3.5 Addition and subtraction of decimals
3.5.1 Addition and subtraction of positive decimals

 • When decimals are being added or subtracted, the decimal points are lined up one underneath the 
other.

3.5.2 Addition and subtraction of positive and negative decimals
 • The rules for addition and subtraction of negative numbers apply.

– To add two numbers with the same sign, add and keep the sign.
–  To add two numbers with different signs, find the difference between the signed numbers, then use 

the sign of the number further from 0.
– To subtract a number, add the opposite.

WORKED EXAMPLE 13

Find 4.622 + 38 + 210.07 + 21.309.

THINK WRITE

Write the numbers one underneath the other with the decimal  
points lined up and fill the spaces with zeros. Then add as for whole 
numbers putting the decimal point in the answer directly under the 
decimal points in the question.

WORKED EXAMPLE 14

Find 37.6 − 12.043.

THINK WRITE

Write the numbers one under the other with the first number  
on top and the decimal points lined up. Add in the required  
zeros and subtract.

      37.600
−12.043
     25.557

WORKED EXAMPLE 15

Calculate:
a −3.64 + −2.9
b −5.7 + 2.4 and check each answer by using estimation.

THINK WRITE

a 1 Write the question in columns with the decimal 
points directly beneath each other. Include the 
zeros.

a        −3.64
+ −2.90

      −6.54

2 They have the same sign, so add and keep the sign.

3 Check the answer by using estimation. −4 + −3 = −7

4  .6  2  2
3  8  .0  0  0

2 1  0  .0  7  0
+ 21 11 .31 01 9
 2  7  4  .0  0  1

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Fractions decimals and percentages 19

c03Fractions_DecimalsAndPercentages.indb Page 19 16/07/16  3:52 PM

Exercise 3.5 Addition and subtraction of decimals

Individual pathways

 V PRACTISE
Questions:
1–6, 8, 11, 14

 V CONSOLIDATE
Questions:
1–8, 11, 12, 14, 15

 V MASTER
Questions:
1g–n, 2g–l, 3, 4e–j, 5–16

V V V Individual pathway interactivity: int-4409

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly. 

 ONLINE ONLY

WORKED EXAMPLE 16

Calculate −5.307 − 0.62 and check the answer by using estimation.

THINK WRITE

1 Write the question. −5.307 − 0.62

2 Change to addition of the opposite. = −5.307 + −0.62

3 Rewrite the question in columns with the decimal points 
directly beneath each other. Include the zeros.

        −5.307
+ −0.620

4 Evaluate. −5.927

5 Check the answer by using estimation. −5 − 1 = −6

b 1 Repeat step 1 of part a. b       5.7
−2.4
     3.3

2 They have different signs, so subtract the smaller 
number from the larger number and use the sign of 
the number furthest from zero.

−5.7 + 2.4 = −3.3

3 Check the answer by using estimation. −6 + 2 = −4

Try out this interactivity: Addition and decimal numbers
Searchlight ID: int-3725

Try out this interactivity: Addition and subtraction of negative decimals
Searchlight ID: int-3776

Complete this digital doc: SkillSHEET: Adding and subtracting decimals
Searchlight ID: doc-6859

Complete this digital doc: Spreadsheet: Adding decimals
Searchlight ID: doc-2133

Complete this digital doc: Spreadsheet: Subtracting decimals
Searchlight ID: doc-2134

 RESOURCES — ONLINE ONLY
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Understanding and fluency
1.  WE13  Find the following.

a. 8.3 + 4.6 b. 7.2 + 5.8 c. 16.45 + 3.23
d. 7.9 + 12.4 e. 13.06 + 4.2 f. 5.34 + 2.80
g. 128.09 + 4.35 h. 5.308 + 33.671 + 3.74 i. 0.93 + 4.009 + 1.3
j. 5.67 + 3 + 12.002 k. 56.830 + 2.504 + 0.1 l. 306 + 5.2 + 6.032 + 76.9

m. 25.3 + 89 + 4.087 + 7.77 n. 34.2 + 7076 + 2.056 + 1.3
2.  WE14  Find the following.

a. 4.56 − 2.32 b. 19.97 − 12.65 c. 124.99 − 3.33
d. 63.872 − 9.051 e. 43.58 − 1.25 f. 1709.53 − 34.6
g. 87.25 − 34.09 h. 125.006 − 0.04 i. 24.86 − 1.963
j. 35 − 8.97 k. 42.1 − 9.072 l. 482 − 7.896

3.  MC  a.   The difference between 47.09 and 21.962 is:
a. 17.253 b. 26.93 C. 25.932 d. 26.128 E. 25.128

b. The sum of 31.5 and 129.62 is:
a. 98.12 b. 161.12 C. 150.12 d. 444.62 E. 132.77

4. Calculate the following.
a. 56.3 + 52.09 + 6.7 b. 7.9 + 3 + 21.053
c. 908.52 − 87.04 d. 53.091 + 6 + 1895.2
e. 1495.945 − 2.07 f. 439.98 − 6
g. 7.286 + 5.4 + 2.083 + 1538.82 h. 12.784 − 3.9
i. 603.9 − 5.882 j. 3965.09 + 3.2 + 256 + 0.006

5.  WE15  Calculate the following and check each answer by using estimation.
a. −0.4 + −0.5 b. 0.2 + −0.9 c. −0.8 + 0.23
d. −0.021 + −0.97 e. 13.69 + −6.084 f. −0.0037 + 0.638

6.  WE16  Calculate the following and check each answer by using estimation.
a. 0.8 − 1.5 b. −0.6 − 0.72 c. −3 −  −6.4
d. −2.6 − 1.7 e. −3.2 −  −0.65 f. 0.084 − 0.902

7. Round to the nearest whole number to find an approximate answer to the following.
a. 33.2 + 4.8 − 10.5 b. 59.62 − 17.71 + 3.6
c. 29.5 − 15.3 + 5.7 d. 99.9 + 35.3 − 5.5

8. a.    On a recent shopping trip, Salmah spent the following amounts: 
$45.23,  $102.78,  $0.56 and $8.65. How much did he spend altogether?

b. If Salmah started with $200.00, how much did he have left after the trip?
9. Dagmar is in training for the school athletic carnival. The first time she ran the 

800 m it took her 187.04 seconds. After a week of intensive training she had 
reduced her time to 145.67 seconds. By how much had she cut her time?

10. Kathie runs each morning before school. On Monday she ran 1.23 km, on 
Tuesday she ran 3.09 km, she rested on Wednesday and on both Thursday and 
Friday she ran 2.78 km. How many kilometres has she run for the week?

Communicating, reasoning and problem solving

11. Students in your school are planning to raise money for a needy cause by 
holding running days for different Year levels. They hope to run a total of 1946 km.
The Year 7s ran 278.2 km, the Year 8s ran 378.4 km and the Year 9s ran 526 km. How many more 
kilometres must the students run to reach their goal?

12. A group of bushwalkers — Alan, Brett, Chris and Dan — were staying at Port Stephens. From their 
camp at Hawks Nest, they wanted to walk 8.2 km to Barry Creek. At the 5-km mark, Dan developed 
blisters because he had incorrect footwear and was accompanied back 3.8 km by Alan. There they met 
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another walking group who had band-aids with them. After fixing Dan’s feet, Dan and Alan decided to 
walk back past their Hawks Nest camp and continue on another 2.1 km until they came to Myall Lakes 
National Park. 
a. How far did they have to walk to get back to Hawks Nest after Dan fixed his blisters? 
b. How far apart are Barry Creek and Myall Lakes National Park? 
c. If Alan and Dan had decided to meet Chris and Brett at Barry Creek, instead of going to Myall 

Lakes National Park, how far would they have walked in total to get to Barry Creek? Justify your 
answer.

13. During 2011, international visitors to Australia spent $58.3 billion. During 2012, international visitors 
spent $47.8 billion. By how much did spending by international visitors increase or decrease from 
2011 to 2012? Show your working.

14. a.    A friend incorrectly rounded 23.925 38 to 2  
decimal places as 23.92. Where did your friend 
make a mistake? Explain how to correctly round to 
2 decimal places.

b. Your friend started work at a milk bar and was 
trying to round numbers in his head. The total came 
to $12.97 and the person gave your friend $15.00. 
Your friend realised that the change would come to 
$2.03. Because 3 is less than 5, your friend rounded 
it down and gave the person $2.00 back. Explain 
why the customer might discuss their change with 
your friend.

15. By writing each of these recurring decimals correct to 4 decimal places and showing your working, find:
a. 0.3

.
+ 0.5

.
b. 0.3

.
+ 0.8

.
c. 0.3

.
+ 0.7

.
d. 0.4

.
+ 0.5

.
3
.

e. 0.7
.

+ 0.6
.

f. 1.12
.

+ 0.03
.

g. 2.5
.
34

.
+ 0.1

.
2
.
.

16. When decimals are being added, why are the decimal points lined up one underneath the other?

3.6 Multiplication and division of decimals
3.6.1 Multiplication of positive decimals

 • To multiply decimals, ignore the decimal point and multiply as for whole numbers. Count the number 
of digits after the decimal point in each of the multiplying numbers, then add these together to find the 
number of decimal places in the answer.

 • It is a good idea to estimate the answer to make sure that your answer makes sense.

Rounding guidelines for cash transactions

Final cash amount Round to:

1 and 2 cents nearest 10

3 and 4 cents nearest 5

6 and 7 cents nearest 5

8 and 9 cents nearest 10
Source: www.accc.gov.au

WORKED EXAMPLE 17

Calculate, giving an exact answer, 125.678 × 0.23.

THINK WRITE

1 Write the numbers with the larger one on top. Multiply, starting with 
the last digit and ignoring the decimal point.    

   1 1 1 1 
   1 2 2 2 
12 5678

  

× 023
37 7034

25113560
289 0594
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3.6.2 Division of positive decimals
 • When dividing decimals, make sure that the divisor (the number you are dividing by) is a whole 

number.
 • If the divisor is not a whole number, make it a whole number by either:

–  writing the question as a fraction and multiplying the numerator and denominator by an appropriate 
power of 10, or

– multiplying the dividend and divisor by an appropriate power of 10.
 • Once the divisor is a whole number, divide the numbers as usual, making sure the decimal point in the 

answer is directly above the decimal point in the question.
 • Extra zeros can be placed after the decimal point in the dividend if needed.

DECIMAL DECISIONS
1. From pairs and write five questions involving times tables, but change them slightly so that one or both of 

the numbers are decimals: for example, 5 × 0.9.
2. Swap your questions with another pair and solve their questions. As a group of four, discuss the answers 

and any difficulties that you may have had.
3. In your original pairs, write five questions using division based on times tables. Again, ensure that one or 

both of the numbers are decimals.
4. This time, swap your questions with a different pair and solve their questions.
5. As a class, discuss how your answers change when dividing and multiplying by a decimal rather than a 

whole number.

DISCUSSION
Why is it not necessary to line up decimal points when multiplying decimals?

WORKED EXAMPLE 18

Calculate:
a 54.6 ÷ 8 b 89.356 ÷ 0.06.
Give answers correct to 2 decimal places.

THINK WRITE

a 1 Write the question as shown, adding zeros to one 
more decimal place than is required. Write the 
decimal point in the answer directly above the 
decimal point in the question and divide as for 
short division.

a      6.   8  2     5
8⟌ 54. 662040

2 Write the question and answer, rounded to the 
required number of decimal places.

54.6 ÷ 8 ≈ 6.83 (2 decimal places)

2 Count the number of digits after the decimal point in each of the 
multiplying numbers and use this total as the number of decimal 
places in the answer. There are 3 decimal places in 125.678 and  
2 in 0.23, so there will be 5 decimal places in the answer.

125.678 × 0.23 = 28.905 94
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3.6.3 Multiplication and division of positive and negative decimals
 • When positive and negative decimals are being multiplied and divided, the rules for multiplying and 

dividing positive and numbers apply.
– If both numbers are positive or negative, the result is positive.
– If one number is positive and the other is negative, the result is negative.

WORKED EXAMPLE 19

Simplify −3.8 × 0.05.

THINK WRITE

1 Multiply as for whole numbers.  43 8
×   5
 190

2 Count the number of decimal places in the question 
and insert the decimal point. The signs are 
different, so insert a negative sign in the answer.

−3.8 × 0.05 = −0.190
= −0.19

WORKED EXAMPLE 20

Find the quotient of −0.015 ÷ −0.4, giving an exact answer.

THINK WRITE

1 Write the question. −0.015 ÷ −0.4

2 Multiply both parts by 10 to produce a whole 
number divisor.

= −(0.015 × 10) ÷ −(0.4 × 10)
= −0.15 ÷ −4

3 Divide until an exact answer is achieved or until a 
recurring pattern is evident.

  0.  03  7  5
4⟌0. 153020

4 The signs are the same, so the answer is positive. −0.015 ÷ −0.4 = 0.0375

b 1 Write the question. b 89.356 ÷ 0.06

2 Multiply both parts by an appropriate multiple of 
10 so that the divisor is a whole number (in this 
case, 100).

= (89.356 × 100) ÷ (0.06 × 100)
= 8935.6 ÷ 6

3 Divide, adding zeros to one more decimal place 
than required. Write the decimal point in the 
answer directly above the decimal point in the 
question and divide as for short division.

   1  4  8  9.  2  6  6
6⟌8295355.164040

 

4 Write the question and answer, rounded to the 
required number of decimal places.

89.356 ÷ 0.06 ≈ 1489.27 (2 decimal 
places)
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Exercise 3.6 Multiplication and division of decimals 

Individual pathways

 V PRACTISE
Questions:
1–5, 6, 8, 13, 16

 V CONSOLIDATE
Questions:
1–7, 11, 13, 15, 16

 V MASTER
Questions:
1g–o, 2, 3g–l, 4g–l, 5g–l, 6–17

V V V Individual pathway interactivity: int-4410

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE17  Calculate the following, giving an exact answer.

a. 6.2 × 0.8 b. 7.9 × 1.2 c. 65.7 × 3.2 d. 109.5 × 5.6
e. 5.09 × 0.4 f. 32.76 × 2.4 g. 123.97 × 4.7 h. 576.98 × 2
i. 3.4 × 642.1 j. 0.6 × 67.9 k. 23.4 × 6.7 l. 0.006 × 43.6

m. 52.003 × 12 n. 22.97 × 0.015 o. 13.42 × 0.011
2.  WE18a  Calculate the following. Give answers correct to 2 decimal places.

a. 43.2 ÷ 7 b. 523.9 ÷ 4 c. 6321.09 ÷ 8
d. 286.634 ÷ 3 e. 76.96 ÷ 12 f. 27.8403 ÷ 11

3.  WE18b  Calculate the following. Give answers correct to 2 decimal places, where appropriate.
a. 53.3 ÷ 0.6 b. 960.43 ÷ 0.5 c. 21.42 ÷ 0.004 d. 3219.09 ÷ 0.006
e. 478.94 ÷ 0.016 f. 76.327 ÷ 0.000 08 g. 25.865 ÷ 0.004 h. 26.976 ÷ 0.0003
i. 0.0673 ÷ 0.0005 j. 12.000 53 ÷ 0.007 k. 35.064 ÷ 0.005 l. 0.059 ÷ 0.009

4.  WE19  Simplify each of the following.
a. 0.3 × −0.2 b. −0.8 × 0.9 c. −0.4 × −0.06 d. (−0.6)2

e. (−0.3)2 f. −0.004 × 40 g. 4000 × −0.5 h. −0.02 × −0.4
i. (−0.05)2 j. −4.9 × 0.06 k. (0.2)2 × −40 l. (1.2)2 × (0.3)2

5.  WE20  Find the quotient of each of the following, giving an exact answer.
a. −8.4 ÷ 0.2 b. 0.15 ÷ −0.5 c. −0.0405 ÷ −0.3 d. −15 ÷ 0.5

 ONLINE ONLY

Try out this interactivity: Division of negative decimals
Searchlight ID: int-3728

Try out this interactivity: Division of positive decimals 
Searchlight ID: int-3727

Try out this interactivity: Multiplication of positive decimals 
Searchlight ID: int-3726

Watch this eLesson: Division of decimals 
Searchlight ID: eles-1877

Watch this eLesson: Multiplication of decimals 
Searchlight ID: eles-2311

Complete this digital doc: SkillSHEET: Multiplying and dividing decimals 
Searchlight ID: doc-6860

Complete this digital doc: Spreadsheet: Multiplying decimals 
Searchlight ID: doc-2135

Complete this digital doc: Spreadsheet: Dividing decimals 
Searchlight ID: doc-2136

 RESOURCES — ONLINE ONLY
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e. 0.049 ÷ −0.07 f. −3.2 ÷ −0.008 g. −0.0036 ÷ 0.06 h. 270 ÷ −0.03
i. −0.04 ÷ −800 j. 0.8 ÷ −0.16 k. (1.2)2 ÷ 0.04 l. (1.5)2 ÷ 0.05

6. Evaluate the following, giving answers correct to 1 decimal place.
a. 4.6 × 2.1 + 1.2 × 3.5 b. 5.9 × 1.8 − 2.4 × 3.8
c. 6.2 + 4.5 ÷ 0.5 − 7.6 d. 11.4 − 7.6 × 1.5 + 2

7.  MC  a. 1
2 

(3.6 + 1.4 × 7.5) is equal to:

a. 18.75 b. 14.1 C. 9.375 d. 7.05 E. 28.2

b. Rounded to 2 decimal places, 3
4 

(10.5 − 5.8 ÷ 4 × 1.2) is equal to:

a. 1.06 b. 6.57 C. 0.73 d. 11.68 E. 2.19

8. Round each of the following to the nearest whole number to find an estimate.
a. 3.5 × 24.9 + 33.2 b. 4.8 × 19.6 − 10.4
c. 15.6 + 50.1 × 9.5 − 15.4 d. 49.8 − 20.3 ÷ 4.7

9. A group of 21 Year 8 students were going on an excursion to the planetarium. If the total cost is 
$111.30, how much would each student have to pay?

10. Simplify 0.16
0.28

× 56
3.2

.

11. Your car’s tank holds 55 litres of fuel. The car consumes 
7.6 L of fuel for each 100 km travelled. You make a journey 
from Melbourne to Traralgon, a distance of 145 km. How 
much fuel is left in the tank after the journey?

12. Find the decimal exactly halfway between 2.01 and 2.02.

Communicating, reasoning and problem solving

13. A shoebox with a mass of 150 g measures 30.1 cm by 
16.5 cm along the bottom with a height of 10.3 cm.
a. The volume of the shoebox is found by multiplying its 

three linear dimensions together. What is its volume?
b. Density is defined as mass divided by volume. What is the density of the shoebox in g/cm3?

14. A square of grass has a side length of 3.4 metres. There is a path 1.2 metres wide around the outside 
of the square of grass.
a. Find the area of the grassed area.
b. Find the area of the path, explaining your method.

15. The prestigious Collins Street Lawyers, Messrs Waffle, Pockett and Runne, have been retained to 
secure the patent on the Global Coffee Constant, or GCC as it is better known.
 If t represents all the tea in China, c represents all the coffee in Brazil and g represents the total 
number of tea and coffee drinkers globally, find a simple expression for the GCC in terms of t,  c and  
g, given the following information: the GCC equals 0.4 of all the tea in China multiplied by 5

9
 of all 

the coffee in Brazil divided by 0.5 of the number of tea and coffee drinkers globally.

16. Speed equals distance travelled divided by the time taken.
a. If Septimus Squirrel travels 27.9 m in 8.4 seconds and Fortescue Fieldmouse travels 18.7 m in  

6.4 seconds, which of them travels at the greater speed?
b. Travelling at 5 metres per second, how long (in hours) will it take Genevieve Goose to travel round 

the equator, assuming the circumference of the Earth at the equator is approximately 40 075  
kilometres?

17. Why is it a good idea to make an estimate of the answer when you are multiplying decimals?
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3.7 Estimation
3.7.1 Estimation

 • Sometimes an estimate of the answer is all that is required (an estimate is answer close to the actual 
answer, but found using easier numbers).

 • Some estimation methods are detailed in this section.
 • If the calculation involves similar values, the values can be rounded to the same number.

 • When we are rounding to a given place value:
 – if the next lower place value digit is less than 5, leave the place value digit as it is, and add zeros to 
all lower place values, if necessary

 – if the next lower place value digit is 5 or greater, increase the given place value digit by 1 and add 
zeros to all lower place values, if necessary.

 • When rounding 25 354:
 – to the nearest thousand, the result is 25 000
 – to the nearest hundred, the result is 25 400.

 • When rounding up, the digit in the desired place value is increased by 1 regardless of the digits in the 
lower place positions (as long as they are not all zeros). Zeros are added to the lower place positions 
to retain the place value.

 • When rounding up 3100:
 – to the nearest thousand, the result is 4000
 – to the nearest hundred, the result is 3100.

 • When rounding down, all digits following the desired place value are replaced by zeros, leaving the 
given place value unchanged.

 • When rounding down 635 to the nearest ten, the result is 630.

WORKED EXAMPLE 21

Marilyn and Kim disagree about the answer to the following calculation: 
7.3 + 7.1 + 6.9 + 6.8 + 7.2 + 7.3 + 7.4 + 6.6. Marilyn says the answer is 56.6, but Kim thinks  
it is 46.6. Obtain an estimate for the calculation and determine who is correct.

THINK WRITE

1 Carefully analyse the values and devise a method 
to estimate the total.

Each of the values can be approximated to 7 
and there are 8 values.

2 Perform the calculation using the rounded 
numbers.

7 × 8 = 56

3 Answer the question. Marilyn is correct, because the approximate 
value is very close to 56.6.

WORKED EXAMPLE 22

Consider the number 39 461 and perform the following.
a Round to the nearest thousand.
b Round up to the nearest hundred.
c Round down to the nearest ten.

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Fractions decimals and percentages 27

c03Fractions_DecimalsAndPercentages.indb Page 27 16/07/16  3:52 PM

3.7.2 Estimating by rounding to the first digit
 • When estimating answers to calculations, sometimes it is simplest to round all numbers in the 

calculation to the first digit and then perform the operation.

WORKED EXAMPLE 23

Provide an estimate to the following calculations by first rounding each number to its first digit. 
Check your estimate with a calculator. Comment on the accuracy of your estimate.
a 394 + 76 − 121 b 692 × 32

19 × 87

THINK WRITE

a 1 Round each of the numbers to the first 
digit.

a Rounded to the first digit, 394 becomes 400,  76 
becomes 80 and 121 becomes 100.

2 Perform the calculation using the rounded 
numbers.

394 + 76 − 121 ≈ 400 + 80 − 100
≈ 380

3 Check using a calculator. Comment on 
how the rounded result compares with the 
actual answer.

Using a calculator, the result is 349. The estimate 
compares well to the actual (calculator) value.

b 1 Round each of the numbers to the first 
digit.

b Rounded to the first digit, 692 becomes 700,  32 
becomes 30,  19 becomes 20 and 87 becomes 90.

2 Perform the calculation using the rounded 
numbers.

692 × 32
19 × 87

≈ 70035 × 301

201 × 903

≈ 35
3

≈ 12

THINK WRITE

a 1 Consider the digit in the thousands place 
position and the digit in the next lower place 
position.

a The digit 9 lies in the thousands position. The 
digit 4, which is less than 5, lies in the 
hundreds position.

2 Write the answer, adding the required number 
of zeros.

The number 39 461 rounded to the nearest 
thousand is 39 000.

b 1 Consider the digit in the hundreds place 
position and the digits in the lower place 
positions.

b The digit 4 lies in the hundreds position. The 
digits in the lower place positions are not all 
zeros (they are 6 and 1). When rounding up to 
the nearest hundred, the 4 will increase to 5.

2 Write the answer, adding the required number 
of zeros.

The number 39 461 rounded up to the nearest 
hundred is 39 500.

c 1 Consider the digit in the tens place position 
and the digit in the lower place position.

c The digit 6 lies in the tens position and will 
remain unchanged. The digit 1 lies in the units 
position. When rounding down to the nearest 
ten, the 1 will be converted to 0.

2 Write the answer, adding the required number 
of zeros.

The number 39 461 rounded down to the 
nearest ten is 39 460.
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3.7.3 Estimating by rounding the dividend to a multiple of the divisor
 • To make division easier, the dividend can be rounded to a multiple of the divisor. For example, in 

20 532 ÷ 7, the 20 532 (the dividend) could be rounded to 21 000. Because we know that 21 is a  
multiple of 7, we could see, through mental approximation, that the answer is close to 3000 (the exact 
answer is 2933).

Different methods will give slightly different estimates.

3 Check using a calculator. Comment on 
how the rounded result compares with the 
actual answer.

Using a calculator, the result is 13.4 (rounded to  
1 decimal place). The estimate is very close to  
the actual (calculator) value.

WORKED EXAMPLE 24

Provide estimates for the calculation 537
40

 by:
a rounding the dividend up to the nearest hundred
b rounding the dividend to the nearest ten
c rounding the dividend to a multiple of the divisor.

THINK WRITE

a 1 Round the dividend up to the nearest hundred. a 537 rounded up to the nearest  
hundred is 600.

2 Perform the division. Write the estimation. 537
40

≈ 600 15

40 1
≈ 15

b 1 Round the dividend to the nearest ten. b 537 rounded up to the nearest ten is 540.

2 Perform the division. Write the estimation. 537
40

≈ 540 
27

40 
2

≈ 13.5

c 1 Round the dividend to a multiple of the divisor. c 520 is a multiple of 40.

2 Perform the division. Write the estimation. 537
40

≈ 52013

401
≈ 13

WORKED EXAMPLE 25

The exact answer to 132 × 77
55

 has the digits 1848. Use any estimation technique to locate the 

position of the decimal point.

THINK WRITE

1 Round each of the numbers to the first digit. Rounded to the first digit, 132 becomes 
100,  77 becomes 80 and 55 becomes 60.

2 Perform the calculation using the rounded  
numbers and write the estimate, ignoring the 
decimal.

132 × 77
55

≈ 100 × 80 4

603

≈ 400
3

≈ 13.3
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Exercise 3.7 Estimation 

Individual pathways

 V PRACTISE
Questions:
1–7, 10, 12

 V CONSOLIDATE
Questions:
1–14

 V MASTER
Questions:
1, 2, 4, 5i–p, 6–16

V V V Individual pathway interactivity: int-4411  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1.  WE21  Marilyn and Kim disagree about the answer to the following calculation: 

8.6 + 9.2 + 8.7 + 8.8 + 8.9 + 9.3 + 9.4 + 8.6. Marilyn says the answer is 81.5, but Kim thinks  
it is 71.5. Obtain an estimate for the calculation and determine who is correct.

2.  WE22  For each of the following numbers:
i. round to the first digit
ii. round up to the first digit
iii. round down to the first digit.
a. 239 b. 4522 c. 21
d. 53 624 e. 592 f. 1044

3. Round each of the numbers in question 2 down to the nearest ten.

3 Use the estimate obtained to locate the position of 
the decimal point. Write the correct answer.

The estimate gives an answer between 100 and 
200. This indicates that the decimal point 
should be between the last two digits. The 
correct answer is 184.8.

DISCUSSION
When is estimating used in everyday life? 

Try out this interactivity: Rounding
Searchlight ID: int-3730

Try out this interactivity: Rounding to the first digit
Searchlight ID: int-3731

Complete this digital doc: SkillSHEET: Rounding to the first
Searchlight ID: doc-6861

Complete this digital doc: SkillSHEET: Operations with fractions
Searchlight ID: doc-6862

Complete this digital doc: SkillSHEET: Operations with decimals
Searchlight ID: doc-6863

Complete this digital doc: WorkSHEET: Real numbers II
Searchlight ID: doc-11438

RESOURCES — ONLINE ONLY 
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4. Round each of the numbers in question 2 up to the nearest hundred.
5.  WE23  Find an estimate for each of the following by rounding each number to the first digit.

a. 78 ÷ 21 b. 297 + 36 c. 587 − 78
d. 235 + 67 + 903 e. 1256 − 678 f. 789 × 34
g. 56 × 891 h. 1108 ÷ 53 i. 345 + 8906 − 23 + 427
j. 907 ÷ 88 k. 326 × 89 × 4 l. 2378 ÷ 109

m. (426 + 1076) × 21 n. 7 × 211 − 832 o. 977 ÷ 10 × 37
p. (12 384 − 6910) × (214 + 67)

6.  WE24  Provide estimates for each of the following by first rounding the dividend to a multiple of the 
divisor.
a. 35 249 ÷ 9 b. 2396 ÷ 5 c. 526 352 ÷ 7
d. 145 923 ÷ 12 e. 92 487 ÷ 11 f. 5249 ÷ 13

7.  WE25  Use any of the estimation techniques to locate the position of the decimal point in each of the 
following calculations. The correct digits for each one are shown in brackets.

a. 369 × 16
288

 (205) b. 42 049
14 × 20

 (150 175) c. 99 × 270
1320

 (2025)

d. 285 × 36
16 × 125

 (513) e. 256 × 680
32 × 100

 (544) f. 7290 × 84
27 × 350

 (648)

8. If 127 people came to a school social and each paid 
$5 admission, find an estimate for the amount of 
money collected.

9. Estimate the whole numbers between which each 
of the following will lie.
a. √20 b. √120
c. √180 d. √240

10. Complete the table below with the rounded  
question, the estimated answer and the exact 
answer. Use rounding to the first digit. The first one 
has been completed. Calculate the exact answers 
using a written method, and then check by using a 
calculator.

Question Rounded question Estimated answer Exact answer
a 789 × 56 800 × 60 48 000 44 184

b 124 ÷ 5

c 678 + 98 + 46

d 235 × 209

e 7863 − 908

f 63 × 726

g 39 654 ÷ 227

h 1809 − 786 + 467

i 21 × 78 × 234

j 942 ÷ 89

k 492 × 94
38 × 49

l 54 296
97 × 184
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Communicating, reasoning and problem solving
11. Find an approximate answer to each of the worded problems below by rounding to the first digit. 

Remember to write each answer in a sentence.
a. A company predicted that it would sell 13 cars in a month at $28 999 each. About how much money 

would they take in sales?
b. A tap was leaking 8 mL of water each hour. Approximately how many millilitres of water would be 

lost if the tap was allowed to leak for 78 hours?
c. The Year 8 cake stall sold 176 pieces of cake for 95 cents each. How much money did they make?
d. Steven swam 124 laps of a 50 m pool and, on average, each lap took him 47 seconds. If he swam 

non-stop, for approximately how many  
seconds was he swimming?

e. An audience of 11 784 people attended a recent 
Kylie concert at Rod Laver Arena and paid $89 
each for their tickets. How much money was 
taken at the door?

f. A shop sold 4289 articles at $4.20 each. How 
much money was paid altogether?

g. On Clean Up Australia Day, 19 863 people 
volunteered to help. If they each picked up 196 
pieces of rubbish, how many pieces of litter 
were collected altogether?

12. Sports commentators often estimate the crowd 
size at sports events. They estimate the percentage of the seats that are occupied, and then use the 
venue’s seating capacity to estimate the crowd size.
a. The photograph below shows the crowd at an AFL match between Collingwood and Essendon at the 

Melbourne Cricket Ground. Use the information given with the photograph to calculate the estimated 
number of people in attendance.

b. Choose two well-known sports venues and research the maximum seating capacity for each.
c. If you estimate that three out of every four seats 

are occupied at each of the venues chosen in  
part b for particular sports events, how many 
people are in attendance at each venue?

13. For each of the following multiplications, 
calculate the product when only:
i. the first number is rounded to the nearest 10
ii. the second number is rounded to the nearest 10.
a. 18 × 45 b. 18 × 46 c. 18 × 47 d. 18 × 48 e. 18 × 49

14. Describe any patterns that you notice in your answers to question 13.
15. Explore the rounding error patterns that occur in calculating the following multiplications when only:

i. the first number is rounded to the nearest 10
ii. the second number is rounded to the nearest 10.
a. 15 × 44 b. 16 × 44 c. 17 × 44

16. Can you think of some examples of when an estimate rather than the exact answer is required?

3.8 Percentages, fractions and decimals
3.8.1 Writing percentages in different ways

 • The term per cent means ‘per hundred’.
 • The symbol for percentage is %. For example, 60% means 60 parts out of 100 parts.

Estimated percentage of 
seats filled = 90%

Maximum seating 
capacity = 95  000
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 • Percentages, fractions and decimals are different ways of expressing the same quantity.
 • Percentage is another way of writing a fraction with a denominator of 100, or of writing the number 

of hundredths in a decimal.

60% = 60
100

= 0.60

 • There are a number of common percentages, and their fraction and decimal equivalents, with which 
you should be familiar.

Percentage Fraction Decimal
50% 1

2
0.5

25% 1
4

0.25

75% 3
4

0.75

33 1
3
% 1

3
0.3

.

100% 1 1

 • The easiest method of comparing percentages, fractions and decimals is to convert all of them to their 
decimal form and use place values to compare them.

WORKED EXAMPLE 26

Convert the following percentages to fractions and then decimals.
a 67% b 55%

THINK WRITE

a 1 To convert to a fraction, write the percentage, then change it to a 
fraction with a denominator of 100.

a 67% = 67
100

2 To convert 67% to a decimal, think of it as 67.0%, then divide it by 100 
by moving the decimal point two places to the left.

67% = 0.67

b 1 To convert 55% to a fraction, write the percentage, then change it to a 
fraction by adding a denominator of 100.

b 55% = 55
100

2 This is not in simplest form, so cancel by dividing the numerator and 
the denominator by 5.

55% = 55
100

= 11
20

3 To convert 55% to a decimal, think of it as 55.0%, then divide it by 100 
by moving the decimal point two places to the left.

55% = 0.55

CLASS PERCENTAGES
Equipment: paper, pen
1. As a class, brainstorm ways to classify members of the class, such as hair colour and gender.
2. A volunteer might draw a table on the board with column headings ‘Category’,  

‘Number’ and ‘Percentage’. Fill in the ‘Category’ column with at least five different categories. Try to use 
specific categories, such as ‘blue eyes’ rather than ‘eye colour’.

3. In small groups, count the number of people in the class who fit the categories and fill in the second column.
4. Fill in the third column by calculating the percentages for each category. Discuss the results as a class and 

resolve any inconsistencies.
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3.8.2 Percentage increases and decreases
 • Percentage increases and decreases can be used to calculate and compare prices, markups, discounts, 

population changes, company profits and many other quantities.

WORKED EXAMPLE 27

Place the following quantities in ascending order, and then place them on a number line.
45%,  

7
10

,  0.36,  80%,  2 1
2
,  110%,  1.54

THINK WRITE/DRAW

1 Convert all of the quantities into their decimal  
equivalents.

0.45,  0.7,  0.36,  0.80,  2.5,  1.10,  1.54

2 Place them in ascending order. 0.36,  0.45,  0.7,  0.80,  1.10,  1.54,  2.5

3 Place them in ascending order in their original  
form.

0.36,  45%,  
7
10

,  80%,  110%,  1.54,  2 1
2

4 Draw a number line from 0 to 3, with increments of  
0.25.

0.50 1 1.5 2 2.5 3

5 Place the numbers on the number line.

0.5

0.36
0.45

0.70
0.80

1.10

1.54
2.50

0 1 1.5 2 2.5 3

DISCUSSION

What strategies could be used to memorise the percentage, fraction and decimal forms of 1
2

, 1
3

, 1
4

, 1
8

?

WORKED EXAMPLE 28

Calculate the percentage increase when 52 increases to 72.

THINK WRITE

1 The difference between 52 and 72 is 20. 72 − 52 = 20

2 The percentage increase can be calculated by  
creating the fraction 20 out of 52 and then multiplying by 100.

20
52

× 100 = 38.46

3 Write the answer. The percentage increase is 
38.46%.
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 • Note: The percentage increase or decrease can be more than 100%; for example, the increase from 3 
to 7.5 is an increase of 150%.

Exercise 3.8 Percentages, fractions and decimals 

Individual pathways

 V PRACTISE
Questions:
1–10, 12, 14

 V CONSOLIDATE
Questions:
1–14

 V MASTER
Questions:
1–16

V V V Individual pathway interactivity: int-4419

To answer questions online and to receive immediate feedback and fully worked solutions for every question, 
go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Express each of the following fractions as a percentage.

a. 7
8

b. 3
5

c. 5
6

d. 2 1
3

2. Express each of the following decimals as a percentage.
a. 0.15 b. 0.85 c. 3.10 d. 0.024

3.  WE26  Express the following percentages as fractions in simplest form.
a. 20% b. 35% c. 61% d. 105%

4.  WE26  Express the following percentages as decimals.
a. 24% b. 13%
c. 1.5% d. 250%

 ONLINE ONLY

WORKED EXAMPLE 29

Calculate the percentage decrease when the population of a town falls from 62 000 people to 
48 000 people.

THINK WRITE

1 The difference between 62 000 and 48 000 is 14 000. 62 000 − 48 000 = 14 000

2 The percentage decrease can be calculated by creating the  
fraction 14 000 out of 62 000 and then multiplying by 100.

14 000
62 000

 × 100 = 22.58

3 Write the answer. The percentage decrease is 
22.58%.

Try out this interactivity: Percentages, fractions and decimals
Searchlight ID: int-3741

Try out this interactivity: Percentage increase and decrease
Searchlight ID: int-3742

Watch this eLesson: Percentages, fractions and decimals
Searchlight ID: eles-1868

Complete this digital doc: SkillSHEET: Rounding money to the nearest 5 cents
Searchlight ID: doc-6897

Complete this digital doc: SkillSHEET: Converting a percentage to a decimal fraction
Searchlight ID: doc-6898

 RESOURCES — ONLINE ONLY
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5.  WE27  For the following sets of numbers, write them in ascending order and then place them on a  
number line.
a. 1.6,  25%,  

7
8
,  75%,  10%,  3 1

2
,  2.4 b. 3 4

5
,  330%,  4.5%,  150%,  3,  2 1

3
,  2.8

6.  WE28  Calculate the percentage increase when 250 increases to 325.
7.  WE29  Calculate the percentage decrease, correct to 2 decimal places, when the population of fish in a 

pond decreases from 1500 to 650.
8. Express $120 as a percentage of $400.
9. In a library, there are 24 children, 36 women and 42 men. What is the percentage of women visiting 

the library? Give your answer to 2 decimal places.
10. During a sale, a jacket originally priced at $79.99 is decreased in price to $55.99. What is the  

percentage decrease?

Communicating, reasoning and problem solving
11. A group of students was practising basketball free throws. Each student had four shots and the results 

are displayed in the table.

Free throw results Number of students Percentage of students
No shots in 3

One shot in, three misses 11

Two shots in, two misses 10

Three shots in, one miss 4

All shots in 2

a. How many students participated in the game?
b. Complete the table to show the percentage of students for each result.
c. How many students made exactly 25% of their shots?
d. What percentage of students made less than 50% of their shots?

12. The graph at right shows the percentage of households with 0 to 5 
children.
a. What percentage of these households have six or more children?
b. What percentage of these households have fewer than two children?
c. What fraction of these households have no children?
d. What fraction of these households have between one and three  

children?
13. Use the bunch of flowers shown to answer these  

questions.
a. What percentage of the flowers are yellow?
b. What fraction of the flowers are pink?
c. Write two of your own questions and swap with a 

classmate.
14. Survey your classmates on the brand of mobile phone that 

they have. Present your results in a table showing the 
percentage, fraction and decimal amount of each brand. 

15. The Australian government capped the level of ethanol in 
petrol at 10%, because petrol with 20% or more ethanol 
may cause engine problems in some older vehicles.
a. Explain what is meant by the expression ‘capped at 10%’.
b. What is the highest fraction of ethanol allowed in Australian petrol?
c. Above what fraction of ethanol can car engines experience problems?

16. Where might it be necessary in daily life to convert between percentages and fractions or decimals?

Number of children in
Australian households

Number of children

30%

40%
Pe

rc
en

ta
ge

0%
0 1 2 3 4 5

10%

20%

70%

80%

50%

60%
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3.9 Finding percentages of an amount
3.9.1 Percentages of an amount

 • Sally wants to buy a book but is not sure whether she has enough money. 
The original price was $35 but the sale notice says that all books have 
been reduced by 20%.

 • If you were the sales assistant, could you help her solve the problem?
 • To find a percentage of an amount (for example 20% of $35):

1. write the percentage as a fraction with a denominator of 100
2. change the ‘of’ to a ×
3. write the amount over one if it is not already a fraction
4. cancel
5. multiply the numerators and multiply the denominators
6. divide the numerator by the denominator.

 • If Sally has $30, does she have enough money to buy the book? The price has been reduced by $7. 
The sale price is $28 so she will have enough.

WORKED EXAMPLE 30

Find 20% of 35.

THINK WRITE

1 Write the question. 20% of 35

2 Write the percentage as a fraction with a denominator of 100, change 
the ‘of’ to a ‘×’, write the amount as a fraction over 1 and cancel.

= 20

100 20
× 35 7

1

3 Cancel again.
= 20 1

20 1
×  7

1
4 Multiply numerators and multiply denominators. = 7

1
5 Simplify by dividing the numerator by the denominator. = 7

WORKED EXAMPLE 31

Find 46% of 75 and write the answer as a mixed numeral.

THINK WRITE

1 Write the question. 46% of 75

2 Write the percentage as a fraction, change the ‘of’ to a ‘×’, write  
the number as a fraction over 1 and cancel.  = 46

100 4
× 75 3

1

3 Cancel again.
 = 46 23

4 2
× 3

1
4 Multiply numerators and multiply denominators.

 = 69
2

5 Write the answer as a mixed numeral by dividing the denominator 
into the numerator.

 = 34 1
2
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 • To find a percentage of an amount using decimals:
1. write the percentage as a decimal
2. change the ‘of’ to × (multiplication)
3. multiply.

3.9.2 Increasing or decreasing a quantity by x%
 • To increase a quantity by x%, multiply it by (100 + x)%.
 • To decrease a quantity by x%, multiply it by (100 − x)%.

WORKED EXAMPLE 32

Of the 250 students selected at random to complete a survey, 16% were in Year 11. How many of 
the students were in Year 11?

THINK WRITE

1 Decide what percentage of the total is required and write 
an expression to find the percentage of the total.

16% of 250

2 Write the percentage as a decimal. Change the ‘of’ to a ‘×.’  = 0.16 × 250

3 Multiply.  = 40

4 Answer the question by writing a sentence. 40 of the 250 students were in Year 11.

WORKED EXAMPLE 33

a A newborn baby weighed 3.5 kg. After 1 month the baby’s weight had increased by 20%. 
Calculate the weight of the baby after 1 month.

b Carlos went for a run on Tuesday evening and ran for 10.2 km. When he next went for a run 
on Thursday evening, he ran 15% less than he did on Tuesday. How far did he run on  
Thursday?

THINK WRITE

a 1 Add the percentage increase to 100%. a 100% + 20% = 120%

2 Express the percentage as a fraction and multiply by 
the amount to be increased.

120
100

× 3.5 kg = 120 12

100 20
× 35 7

10 1

                       = 12 3

20 5
× 7

                       = 21
5

                       = 4.2 kg
3 Write the answer. The weight of the baby after 1 month  

is 4.2 kg.

b 1 Subtract the percentage decrease from 100%. b 100% − 15% = 85%

NUTRITIONAL INFORMATION
Look at the nutritional information panels on a variety of different foods. See the recommended percentage daily 
values for fat, carbohydrates and energy, and prepare a one-day diet that ensures that you do not exceed the 
recommended daily values for any of these.
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Exercise 3.9 Finding percentages of an amount 

Individual pathways

 V PRACTISE
Questions:
1–10, 18, 22, 29

 V CONSOLIDATE
Questions:
1a–e, 2a–l, 3a–i, 4, 5a–g, 6a–l, 
7–18, 22–24, 29–31

 V MASTER
Questions:
1e–j, 2j–u, 3g–o, 4, 5i–l, 6i–r, 7–32

V V V Individual pathway interactivity: int-4420  ONLINE ONLY

To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Copy each of the following problems, then find the answers by completing the working.

a. 90%  of  200 = 90
100

× 200
1

= b. 8% of 50 = 8
100

× 50
1

=

c. 50% of 120 = 50
100

× 120
1

= d. 20% of 90 = 20
100

× 90
1

=

e. 30% of 150 = 30
100

× 150
1

= f. 75% of 16 = 75
100

× 16
1

=

g. 5% of 30 = 5
100

× 30
1

= h. 80% of 55 = 80
100

× 55
1

=

i. 15% of 70 = 15
100

× 70
1

= j. 65% of 120 = 65
100

× 120
1

=

2.  WE30  Find the following.
a. 50% of 20 b. 20% of 80 c. 5% of 60 d. 10% of 30
e. 9% of 200 f. 31% of 300 g. 40% of 15 h. 12% of 50
i. 35% of 80 j. 70% of 110 k. 52% of 75 l. 90% of 70

m. 80% of 5000 n. 44% of 150 o. 68% of 25 p. 24% of 175
q. 38% of 250 r. 95% of 200 s. 110% of 50 t. 150% of 8
u. 125% of 20

3.  WE31  Find the following and write the answer as a mixed numeral.
a. 18% of 20 b. 16% of 30 c. 11% of 70 d. 8% of 120 e. 74% of 25
f. 66% of 20 g. 2% of 95 h. 55% of 45 i. 15% of 74 j. 32% of 220
k. 95% of 62 l. l 32% of 65 m. 18% of 80 n. 82% of 120 o. 27% of 60

2 Express the percentage as a fraction and multiply by 
the amount to be increased.

85
100

× 10.2 km = 85 17

100 50
× 102 51

10 2

                           = 867
100

                            = 8.67 km

3 Write the answer. Carlos ran 8.67 km on Tuesday.

Try out this interactivity: Percent of an amount
Searchlight ID: int-3743

Watch this eLesson: Percentages of an amount
Searchlight ID: eles-1882

Complete this digital doc: WorkSHEET: Application of percentages
Searchlight ID: doc-6912

RESOURCES — ONLINE ONLY
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4.  MC  a. 45% written as a fraction is:

a. 45
100

b. 45
1

C. 450
1

d. 1
45

b. When finding 17% of 22, the ‘of’ will be changed to:
a. ÷ b. from C. + d. ×

c. Which of the following would find 15% of 33?
a. 15 of 33 b. 15

1
× 33 C. 15

100
× 33

100
d. 15

100
× 33

1

d. 60% of 30 is:
a. 19 4

5
b. 31

5
C. 186 d. 18

5. For each of the following, express the percentage as a decimal first and then solve, remembering to 
round your answer to the nearest 5c.
a. 15% of $12.00 b. 15% of $8.00 c. 15% of $20.00 d. 15% of $60.00
e. 25% of $30.00 f. 25% of $45.00 g. 25% of $90.00 h. 25% of $220.00
i. 30% of $15.00 j. 30% of $25.00 k. 30% of $47.50 l. 30% of $102.20

6. Find 1% of the following. Round the answers to the nearest 5c.
a. $268 b. $713 c. $573 d. $604 e. $5.60 f. $12
g. $13 h. $14.80 i. $21.70 j. $81.75 k. $19.89 l. $429.50

m. $4.25 n. $6.49 o. $9.99 p. $0.24 q. $0.77 r. $1264.37
7. Use a calculator to find the following. Round the answers to the nearest 5c.

a. 12% of $11 b. 21% of $50 c. 11% of $30 d. 3% of $22
e. 6% of $40 f. 22% of $10 g. 13% of $14 h. 35% of $210
i. 12% of $150 j. 9% of $17 k. 2% of $53 l. 7% of $29

m. 45% of $71.50 n. 33% of $14.50 o. 42% of $3.80 p. 31% of $1.45
q. 64% of $22.50 r. 41% of $1200

8.  MC  a.  10% of $7.25 equals:
a. $725 b. $7.30 C. $72.50 d. $0.73 E. $7250

b. 1% of $31.48 equals:
a. $3.14 b. $0.31 C. $0.32 d. $31.50 E. $0.03

c. 15% of $124 equals:
a. $18.60 b. $1.24 C. $6.20 d. $13.64 E. $15.24

d. 22% of $5050 equals:
a. $60.60 b. $50.50 C. $1111 d. $43.56 E. $1010

9.  WE32  Thirty per cent of residents in the shire of Booroondara are over the age of 65. If there are 
180 000 residents, how many are over the age of 65?

10.  WE33  a.  The grocery bill for Mika’s shopping was $250. The following week, Mika spent 7% more on 
his groceries. How much did he spend in the following week?

b. A long-distance runner completed a 15-mile run in 120 minutes. The next time she ran 15 miles she 
reduced her time by 5%. How fast did she complete the 15 miles on the second occasion?

11. Maria is buying a new set of golf clubs. The clubs are marked at $950, but if 
Maria pays cash, the shop will take 10% off the marked price. How much will 
the clubs cost if Maria pays cash?

12. a.  When you multiply a quantity by 1.16, by what percentage are you  
increasing the quantity by?

b. When you multiply a quantity by 0.77, by what percentage are you decreasing 
the quantity by?

13. Increase the following quantities by the given percentages without using a 
calculator, and then check your answers with a calculator.
a. 33 kg by 10% b. 50 lb by 20% c. 83 cm by 100%
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14. Decrease the following quantities by the given percentages without using a calculator, and then check 
your answers with a calculator.
a. 25 kg by 10% b. 40 km by 20% c. $96 by 90%

15. Jay is buying a new lounge suite worth $2150. Jay has to leave a 15% deposit and then pay the 
balance in monthly instalments. How much deposit does Jay have to pay?

16. Ninety per cent of students at a school were present for school photographs. If the school has  
1100 students, how many were absent on the day the photographs were taken?

17. Jim can swim 50 m in 31 seconds. If he improves his time by 10%, what will Jim’s time for 50 m be?
18. In a survey, 40 people were asked if they liked or disliked Vegemite. Of the people 

surveyed, 5% said they disliked Vegemite. How many people:
a. disliked Vegemite? b. liked Vegemite?

19. Thirty-two thousand four hundred people went to the SCG to watch a Sydney versus 
Collingwood football match. Of the crowd, 42% went to the game by car and 55% 
caught public transport. How many people:
a. arrived by car? b. caught public transport?

20. Explain how to use the shortcut method (that is, without using a calculator) to leave a 
17 1

2
% tip for a bill of $76.

21. If a train fare of $12 was increased by 10%, how much will you pay for a return trip? (Assume that 
the fare is the same each way.)

Communicating, reasoning and problem solving
22. When I am 5% older than I am now, I will be 21 years old. How old am I now?
23. The price of bread has increased to 250% of its price 20 years ago. If a loaf of bread costs $2.00 now, 

how much would it have cost 20 years ago? Show your working.
24. I am six months old. If I gain 10% of my current mass I will be three times my birth mass. If my birth 

mass was 3 kg, what is my mass now? Round your answer to one decimal place. Show your working.
25. I am 33 years old. I have lived in England for 8 years. If I stay in England, how old will I be when the 

number of years I have lived there is 50% of my age? Show your working.
26. My mother is four times older than I am. My sister is 75% of my age, and 10% of my grandfather’s 

age. My father is 50, 2 years older than my mother. How old are my sister and grandfather? Justify 
your answer.

27. On average, 38% of the energy that is used is in Australian households in on heating and cooling.
a. If a household consumed 19.8 kWh of energy in a day, how much would they have used on heating 

and cooling if they used an average amount? Give your answer correct to 2 decimal places.
b. If they cut their heating and cooling use by 25%, how much energy would they now consume over 

the day? Give your answer correct to 2 decimal places.
28. Broadcasting regulations specify that 55% of television programs shown between 6 pm and midnight 

must be Australian and that, between 6 pm and midnight, there should be no more than 13 minutes  
per hour of advertising.
a. How many minutes of advertising are allowed between 6 pm and midnight?
b. For how many minutes are programs screened between 6 pm and midnight?
c. What is the maximum percentage time spent screening advertising?
d. How many minutes of Australian content must be screened between 6 pm and midnight?

29. In a Maths competition, the top 8% of students across the state achieve a score of 40 or more out of a 
possible 50.
a. In a school where 175 students are entered in the Maths competition, how many scores of  more than 

40 would you expect?
b. In one school, there were 17 scores of 40 or more, and 204 scores that were less than 40. Did the 

students perform better than state average?
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30. My mother is four times older than I am. My sister is 75% of my age and 10% of my grandmother’s age. 
My father is 50, which is two years older than my mother. How old are my sister and grandmother?

31. I am 27 years old and have lived in Australia for 12 years. If I continue to live in Australia, how old 
will I be when the number of years I have lived here is 75% of my age?

32. In what situations would it be useful to use the shortcut methods for common percentages?

3.10 Review

Investigation | Rich task
A growing nation
Details about a population are collected in a census. Australia’s most 
recent census took place in August 2016, on a day known as ‘census 
day’. The information provided by the population is collected and 
then analysed by the Australian Bureau of Statistics over a period of 2 
years. After this, the information is released to the public.

The following table displays some selected characteristics for 
Australia based on the information collected in the 2011 census.

Characteristics Total persons
Males in Australia 10 634 013

Females in Australia 10 873 704

People aged 15 years and over 17 363 694

People aged 65 years and over 3 012 289

People born in Australia 15 017 847

People who speak English only 16 509 291

1. What was the total population of Australia on census day 2011?
2. According to the values in the table, how many people were not born in Australia?
3. Express the male population as a proportion of the entire population. Give your answer as a decimal. 

(Divide the male population by the total population.) Repeat this for the female population.
4. How many people were aged 14 years and younger?

The table below shows the same characteristics 
from the first table, but it relates to Victoria only.

Characteristics Total persons
Males in Victoria 2 632 619

Females in Victoria 2 721 423

People aged 15 years and over 4 355 249

People aged 65 years and over 761 580

People born in Australia 3 670 933

People who speak English only 3 874 861
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5. What was the population of Victoria on census day 2011?
6. Express both the male and female population of Victoria as a proportion of the total population 

of the state.
7. How does the proportion of males and females in Victoria compare with the proportion of males 

and females in the entire Australian population?
8. On a separate page, compare the other characteristics in the table with those for the entire 

population.

Australia’s population has increased since Federation in 1901. The table below shows some 
of the information collected in the 1901 census.

Characteristics Total persons
Males in Australia 1 977 928

Females in Australia 1 795 873

People living in Victoria 1 201 070

People born in Australia 2 908 303

9. How much did Australia’s population grow in the 
105 years since 1901?

10. Compare the proportion of people born in  
Australia at the 1901 census with the 2011 census.

The Australian Bureau of Statistics (ABS) 
website (www.abs.gov.au) can be used to  
investigate other characteristics from the 2011 
census.

11. Use the ABS website to investigate another 
characteristic from the 2011 census. State your 
findings and include all working to justify your conclusions.

Try out this interactivity: Word search 
Searchlight ID: int-2752
Try out this interactivity: Crossword 
Searchlight ID: int-2753
Try out this interactivity: Sudoku 
Searchlight ID: int-3184
Complete this digital doc: Concept map 
Searchlight ID: doc-10769
Complete this digital doc: Summary 
Searchlight ID: doc-00000
Complete this digital doc: Rich task: A growing nation 
Searchlight ID: doc-13933
Complete this digital doc: Code puzzle: Funny definitions 
Searchlight ID: doc-13934
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3.10. Review questions 
To answer questions online and to receive immediate feedback and fully worked solutions for every 
question, go to your learnON title at www.jacplus.com.au. Note: Question numbers may vary slightly.

Understanding and fluency
1. Simplify the following.

a. 2
3

+ 6
7

b. 3
5

+ 4 1
2

c. 2 3
4

− 1 1
8

d. 5
6

+ 3
12

+ 4
15

e. 127
64

− 5
8

+ 2 3
4

f. 2 1
2

+ 3 1
2

− 1 3
5

2. Write the next 3 numbers of the sequence.
–3.6,  –2.4,  –1.2,  _____,  _____,  _____

3. Describe the directed numbers graphed on each number line.
a. 

10 11 x
b. 

–4 –3 x

4. Graph the directed numbers x > −2 3
4
 on a number line.

5. Calculate the following.

a. −1 19
60

+ 1
4

b. − 3
5

− 7
10

6. Simplify the following.

a. 2
5

× 7
8

b. 3
4

÷ 7
8

c. 22
6

× 8
11

d. 4 1
3

× 9 1
2

e. 7 1
5

÷ 8
20

f. 9
4

÷ 8 1
2

g. − 7
8

× 5
14

h. −23
4

÷ − 3
8

7. Evaluate the following.
a. 2.4 + 3.7 b. 11.62 – 4.89 c. 12.04 + 2.9
d. 5.63 – 0.07 e. 34.2 – 4.008 f. 34.09 + 1.2 + 3479.3 + 0.0003
g. –2.48 + 1.903 h. –1.63 – 2.54

8. Evaluate the following, correct to 2 decimal places where appropriate.
a. 432.9 × 2 b. 78.02 × 3.4 c. 543.7 ÷ 0.12 d. 9.65 ÷ 1.1
e. 923.06 × 0.00045 f. 74.23 ÷ 0.0007 g. 0.08 ÷ –0.4 h. –1.02 ÷ –0.5

9. For each of the following numbers:
i. round to the first digit
ii. round up to the first digit
iii. round down to the first digit.
a. 39 260 b. 222 c. 3001

10. Provide estimates for each of the following by first rounding the dividend to a multiple of the divisor.
a. 809 ÷ 11 b. 7143 ÷ 9 c. 13216 ÷ 12

11. The answer to 
99 × 1560
132 × 312

 contains the digits 375, in that order. Use an estimating technique to deter-

mine the position of the decimal point and write the true answer.
12. Use your estimation skills to find approximate answers for the following.

a. 306 × 12 b. 268 + 3075 + 28 + 98 031
c. 4109 ÷ 21 d. 19 328 – 4811

13. Find 10% of each of the following. Round your answers to the nearest 5 cents.
a. $63.00 b. $42.00 c. $105.00 d. $216
e. $3.45 f. $42.68 g. $118.55 h. $2125.85

14. Find 5% of the following by finding 10% and halving your answer. Round your answers to the nearest 
5 cents.
a. $8.00 b. $21.00 c. $64.00 d. $104.00
e. $35.00 f. $52.00 g. $205.50 h. $77.30
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15. Calculate the following using ‘shortcuts’. Round your answer to the nearest 5 cents.
a. 1% of $16.00 b. 1% of $28.00 c. 12% of $42.00 d. 30% of $90.00
e. 22% of $220.00 f. 43% of $27 g. 15% of $19.50 h. 8% of $37

16. Mentally calculate 12% of $15.
17. Use a shortcut to calculate 1.5% of $20.
18. Use a shortcut to calculate 5.5% of $50.
19. Use a shortcut to calculate 10.1% of $18, rounding the answer to the nearest 5c.

Communicating, reasoning and problem solving
20. In order to raise money for charity, a Year 8 class organised a cake stall. They started with 9 whole 

cakes, sold 2 1
4
 cakes at recess and 4 5

8
 at lunchtime.

a. How much cake was left over?
b. If there are 20 students in the class, would they be able to equally share the leftover cake if it had 

been cut up into eighths?
c. This cake stall raised $150. If they plan to give 1

5
 to the Red Cross and 2

3
 to World Vision, how much 

will each group receive and how much is left over?
21. A number is rounded to give 2.15.

a. What could the number have been?
b. What is the smallest the number could have been?
c. Is it possible to write down the largest number that can be 

rounded to give 2.15?
22. Find the fraction that is equivalent to 3

4
 and:

a. the difference between the denominator and the numerator is 7
b. the product of the denominator and numerator is 300.

23. At Teagan’s Farm, there are 24 horses. One sixth of them are 
brown and one quarter of them are black. If half of the remaining 
horses are red and the other half grey, how many grey horses are 
there?

24. On this diagram, EFGH is half the area of ABCD,  JKLM is half 
the area of EFGH and NPQR is half the area of JKLM. What 
fraction of ABCD is NPQR?

25. If a shend is 15.36 plombs (pl) long and 1 plomb is equivalent to 6.309 sharns (sh), find the length of 
2.25 shends in sharns.

26. The five points shown on the number line are evenly spaced.
What is the value for B?

27. You and a friend have decided to test the combinations of cordial and water shown in the following 
table. The mixture with the highest cordial content will be the one you and your friend will give to 
180 Year 8 students.
a. Which mix will be used?
b. If each student will drink 1

2
 cup each, how much will you need to make?

c. How much water and how much cordial will be needed?

Mix A Mix B
2 cups cordial
3 cups water

1 cup cordial
2 cups water

Mix C Mix D
5 cups cordial
9 cups water

3 cups cordial
5 cups water

J

A

N K

E B

F

CGD

M Q L

PRH

A B C 4–
5

1–
2
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28. The skin of a banana weighs about 1
8
 the mass of the whole banana. The cost of a bundle of bananas 

was $5.12. They were peeled and the fruit was found to weigh 1.4 kg. What was the price/kg of the 
whole bananas, including fruit and skin?
Use mathematical reasoning to justify your answer.

29. James took a loan from a bank to pay a debt of $14 200. He pays $670.50 per month for 2 years. How 
much interest does he pay in total?

30. Shannon buys a used car for $7500. The dealer requires a 15% deposit. Calculate the deposit Shannon 
has to pay.

31. Ann has $100 on March 30th. This increased by 10% on April 30th. The total amount increased by 
10% again on May 30th.
a. How much did Ann have on May 30th?
b. Compare your answer with a 20% increase on $100. Do they get the same answer?

32. Magic squares show a grid of numbers which have the same sum horizontally, vertically and  
diagonally. It is not necessary for the numbers to be integers. Complete this magic square, indicating 
the magic sum.

1.7 × 0.2 (0.4)2 1
10

+ 1
5

19
25

− 3
10

0.01 ÷ 0.1 0.14 ÷ 0.5 23

52

8
25

− 1
5

1
100

+ 1
4

33
100

÷ 3
4

0.4 × 0.6 39
50

− 2
5

0.6 × 0.7

11
100

÷ 1
2 (

3
5)

2 17
25

− 1
2
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Answers
Topic 3 Fractions, decimals and percentages
Exercise 3.2 Addition and subtraction of fractions
1. a. 9

17
b. 5

27
c. 12

17
d. 4

5

2. a. 1 2
5

b. 1 1
4

c. 2 d. 23
50

3. a. 13
20

b. 1 3
8

c. 1
5

d. 18
25

e. 1 7
12

f. 43
70

g. 37
42

h. 2 13
30

4. a. 1 3
5

b. 3 2
9

c. 4 3
5

d. 4 2
3

e. 2 1
2

f. 7 g. 9 1
2

h. 21 8
45

i. 2 3
4

j. 2 7
15

5. a. 3 3
10

b. 2 2
3

c. 4 17
20

d. 1 21
40

6. a. 
x–3 –2

b. −1 3
4
,  −1.4,  −1

2
,  

2
3
,  2 1

3
,  2.5

7. a. 
–4 –3

x b. 
–3 –2

x c. 
–5 –4

x d. 
6 7

x e. 
–2 –1 0 1

x

f. 
–2 –1 0 1

x g. 
–7 –6 –5 –4

x h. 
2 3

x i. 
–2 –1

x j. 
2 43

x

8. a. x > −1 1
2

b. x ≤ 6 3
4

c. −7 1
2

< x ≤ −6 1
3

d. x < 2
3

e. x ≥ −4 2
5

f. 10 3
4

≤ x < 11 3
4

g. x > −8.7 h. −2 1
2

< x < 2
3

9. a. −4 1
2
,  −3,  0,  5.8,  6 b. −4.2,  −1,  −3

4
,  1 1

2
,  3 2

3
c. −8.6,  −6.8,  −2

3
,  0,  

1
4

10. a. −2
5

b. −8
8
 or −1 c. −1

4
d. −5

6
e. 1

8

f. −5
6

g. − 1
10

h. 5
12

i. 4 1
4

j. −14
15

k. −5 5
6

l. 4 17
20

11. a. −1
4

b. −5
6

c. −11
15

d. − 7
20

e. −3
4

f. −2 4
15

12. All of it

13. 1 7
9
 bottles were left over.

14. He has 4
15

 of his pay left.

15. 5
12

 of the class get a lift.

16. 11
8

 or 1 3
8
 of the cake was left.

17. Check with your teacher.

18. 1 cup + 1
2
 cup + 1

4
 cup + two 1

3
 cups

19. 1
2

+ 3
4

+ 1 1
4

+ 2
3

+ 2
25

= 3 37
150

The tray holds 3 cups of ingredients, which means the mixture will not fit.

20. Answers will vary.

21. When adding or subtracting mixed numbers, it is better to add or subtract whole number first and then the fraction parts.

Exercise 3.3 Multiplication and division of fractions
1. a. 3

8
b. 1

56
c. 6

25
d. 5

21
e. 5

12
f. 1

3

g. 11
30

h. 1
5

i. 11
32

j. 3
5

k. 4
5

l. 1
4

2. a. 5 3
5

b. 1 11
25

c. 4 d. 8 3
4

e. 6 23
100

f. 13 4
5

g. 13 h. 1 i. 11 7
8

3. a. 2
3

b. 7
12

c. 6
7

d. 1 3
5

e. 6
7

f. 15
16

g. 3
5

h. 6
25

i. 2

4. a. 1 b. 1 5
7

c. 7
12

d. 5 1
7

e. 1 3
5

f. 14
25

g. 2 3
16

h. 4 8
25

i. 1 7
135

UNCORRECTED P
AGE P

ROOFS

UNCORRECTED P
AGE P

ROOFS



TOPIC 3 Fractions, decimals and percentages 47

c03Fractions_DecimalsAndPercentages.indb Page 47 16/07/16  3:53 PM

5. a. − 1
6

b. 3
20

c. −4 2
3

d. − 1
4

e. − 5
8

f. − 1
4

g. −1 5
9

h. 2 3
4

i. −2

6. a. − 2
5

b. − 8
9

c. 7
8

d. − 3
8

e. − 1
6

f. − 3
10

g. 4 1
2

h. −2 2
5

i. − 8
35

7. 12

8. a. 1
5

b. 15 lollies each

9. a. − 11
15

b. −2 3
16

c. 0 d. 1 11
21

e. −8 5
6

f. 1 4
17

10. 128 non-USA caps

11. 1
16

 of the cake each

12. $30 to the children’s charity, $80 to the charity for the prevention of cruelty to animals, $10 left over

13. a. 69 1
3
 km/h b. 74 2

3
 km/h c. 873 3

5
 km/h

14. To modify the recipe so that it feeds only you, divide all the ingredient amounts by 5. This will create a portion that is 1
5
 of the 

original size.

15. a. Answers will vary. b. a = 4,  b = 3,  c = 2

16. a. It is not possible to evenly divide 17 by 1
2
,  

1
3
 or 1

9
. The eldest child meant that it was not possible to have a portion of a 

camel.

b. 17
18

. Half of the 18 camels = 9; one-third of the 18 camels = 6; one-ninth of the 18 camels = 2; 9 + 6 + 2 + 17. The 

numerator, 17, is the number of camels that the merchant had; the denominator, 18, is the total number of camels after the 
wise man lent one camel.

17. Yes the rules operation order apply to fractions. However, there are invisible brackets around all numerators, so these 
operations need to be performed first.

18. Fraction is 3
8
; prime number is 83.

Exercise 3.4 Terminating and recurring decimals
1. a. 0.8 b. 0.25 c. 0.75 d. 0.416

.
e. 0.8

.
1
.

f. 0.84 g. 1.75 h. 2.16
.

i. 0.46
.

j. 0.6
.

2. a. 1.83
.

b. 1.75 c. 3.4 d. 8.8 e. 12.9

f. 6.75 g. 5.6
.

h. 11.73
.

i. 6.5 j. 4.3
.

3. a. −0.8 b. −0.78 c. −1.6 d. −0.27 e. −0.375

f. −2.25 g. −6.6 h. −3.14 i. −1.83 j. −5.89

4. a. 2
5

b. 4
5

c. 1 1
5

d. 3 1
5

e. 5 3
5

f. 3
4

g. 1 3
10

h. 7 7
50

i. 4 21
100

j. 10 1
25

k. 1 333
1000

l. 8 1
20

m. 7 39
125

n. 9 47
50

o. 12 9
200

p. 84 63
500

q. 73 9
10

r. 21
5000

5. 0.75

6. 1.1

7. 0.56

8. 2
5

9. Check with your teacher.

10. 6
10

, 5
8
, 2

3
, 3

4
, 6

7

11. a. 7
9

b. 34
111

c. 2 2
9

12. a. No, the sum of two recurring decimals may be an exact number; for example, 1
3

+ 2
3

= 3
3

= 1.

b. Yes, the recurring part is maintained; for example, 1
3

+ 1
2

= 5
6

= 0.83
·
.

c. No, it could result in zero; for example, 1
3

− 1
3

= 0.

d. Yes, the recurring part is maintained.

e. Yes, the recurring part is maintained.

13. a. 1
30

b. 450 gold doubloons c. 1.5 pd

14. a. 1
72

b. 144r
5

 g

15. Bucket 1 : 12 L, Bucket 2 : 3 L, Bucket 3 : 3 L

16. Discuss with your teacher.
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Exercise 3.5 Addition and subtraction of decimals
1. a. 12.9 b. 13 c. 19.68 d. 20.3 e. 17.26 f. 8.14

g. 132.44 h. 42.719 i. 6.239 j. 20.672 k. 59.434 l. 394.132

m. 126.157 n. 7113.556

2. a. 2.24 b. 7.32 c. 121.66 d. 54.821 e. 42.33 f. 1674.93

g. 53.16 h. 124.966 i. 22.897 j. 26.03 k. 33.028 l. 474.104

3. a. E b. B

4. a. 115.09 b. 31.953 c. 821.48 d. 1954.291 e. 1493.875 f. 433.98

g. 1553.589 h. 8.884 i. 598.018 j. 4224.296

5. a. −0.9 b. −0.7 c. −0.57 d. −0.991 e. 7.606 f. 0.6343

6. a. −0.7 b. −1.32 c. 3.4 d. −4.3 e. −2.55 f. −0.818

7. a. 27 b. 46 c. 21 d. 129

8. a. Salmah spent $157.22. b. He would have $42.78 left.

9. 41.37 seconds

10. 9.88 km

11. 763.4 km

12. a. 1.2 km b. 10.3 km c. 15.8 km in total

13. Spending decreased by $10.5 billion.

14. a.  The third decimal place is 5, and so should be rounded up. The friend made the mistake of rounding down. 23.925 38 
rounded to 2 decimal places is 23.93.

b. $2.03 should be rounded to the nearest 5 cents, but the friend rounded to the nearest 10 cents. $2.03 rounded to the nearest 
5 cents is $2.05.

15. a. 0.8889 b. 1.2222 c. 1.1111 d. 0.9798 e. 0.1111

f. 1.0889 g. 2.4133

16. Aligning decimal points when adding or subtracting decimals is to make sure numbers are evaluated correctly. When the 
decimals are aligned the place values of each digit in the numbers are also aligned.

Exercise 3.6 Multiplication and division of decimals
1. a. 4.96 b. 9.48 c. 210.24 d. 613.2 e. 2.036 f. 78.624

g. 582.659 h. 1153.96 i. 2183.14 j. 40.74 k. 156.78 l. 0.2616

m. 624.036 n. 0.344 55 o. 0.147 62

2. a. 6.17 b. 130.98 c. 790.14 d. 95.54 e. 6.41 f. 2.53

3. a. 88.83 b. 1920.86 c. 5355 d. 536 515 e. 29 933.75 f. 954 087.50

g. 6466.25 h. 89 920 i. 134.60 j. 1714.36 k. 7012.80 l. 6.56

4. a. −0.06 b. −0.72 c. 0.024 d. 0.36 e. 0.09 f. −0.16

g. −2000 h. 0.008 i. 0.0025 j. −0.294 k. −1.6 l. 0.1296

5. a. −42 b. −0.3 c. 0.135 d. −30 e. −0.7 f. 400

g. −0.06 h. −9000 i. 0.000 05 j. −5 k. 36 l. 45

6. a. 13.9 b. 1.5 c. 7.6 d. 2.0

7. a. D b. B

8. a. 133 b. 90 c. 501 d. 46

9. $5.30

10. 10

11. 43.98 L

12. 2.015

13. a. 5115.495 cm3 b. 0.0293 g/cm3

14. a. 11.56 m2 b. 5.82 − 11.56 = 22.08 m2

15. 
2ct
5g

16. a. Septimus is faster, with a speed of 3.32 m/s; Fortescue’s speed is 2.92 m/s.

b. 2226.39 hours
17. Multiplying only the whole number first can be a quick way of checking the answer makes sense prior to multiplying the decimal.
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Exercise 3.7 Estimation
1. Estimate: 72. Kim is correct.

 2. a. i. 200  ii. 300  iii. 200

  b. i. 5000  ii. 5000  iii. 4000

  c. i. 20  ii. 30  iii. 20

  d i. 50 000  ii. 60 000  iii. 50 000

  e i. 600  ii. 600  iii. 500

  f i. 1000  ii. 2000  iii. 1000

3. a. 230 b. 4520 c. 20 d. 53 620 e. 590 f. 1040

4. a. 300 b. 4600 c. 100 d. 53 700 e. 600 f. 1100

5. a. 4 b. 340 c. 520 d. 1170 e. 300 f. 24 000

g. 54 000 h. 20 i. 9680 j. 10 k. 108 000 l. 20

m. 28 000 n. 600 o. 4000 p. 810 000

6. a. 4000 b. 500 c. 70 000 d. 12 000 e. 8000 f. 400

7. a. 20.5 b. 150.175 c. 20.25 d. 5.13 e. 54.4 f. 64.8

8. $500

9. a. 4 and 5 b. 10 and 11 c. 13 and 14 d. 15 and 16

10. 

11. a. $300 000 b. 640 mL c. $200 d. 5000 seconds

e. $900 000 f. $16 000 g. 4 000 000 pieces of litter

12. a. 85 500 b, c. Answers will vary.

13. a. i. 900  ii. 900

  b. i. 920  ii. 900

  c. i. 940  ii. 900

  d. i. 960  ii. 900

  e. i. 980  ii. 900

14. When the first number is rounded, the answers increase. When the second number is rounded, the answers remain constant.

 15. a. i. 880  ii. 600

  b. i. 880  ii. 640

  c. i. 880  ii. 680

The error increases if the smaller number is rounded. The error decreases when the rounded number is closer to the actual 
number.

16. Discuss with your teacher.

Question Simplified question Estimated answer Exact answer
A 789 × 56 800 × 60 48 000 44 184

B 124 ÷ 5 100 ÷ 5 20 24.8

C 678 + 98 + 46 700 + 100 + 50 850 822

D 235 × 209 200 × 200 40 000 49 115

E 7863 − 908 8000 − 900 7100 6955

F 63 × 726 60 × 700 42 000 45 738

G 39 654 ÷ 227 40 000 ÷ 200 200 174.69

H 1809–786 + 467 2000 − 800 + 500 1700 1490

I 21 × 78 × 234 20 × 80 × 200 320 000 383 292

J 942 ÷ 89 900 ÷ 90 10 10.58

K 492 × 94
38 × 49

500 × 100
40 × 50

25 24.84

L 54 296
97 × 184

50 000
100 × 200

2.5 3.04
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Exercise 3.8 Percentages, fractions and decimals
1. a. 87.5% b. 60%

c. 83.33% (correct to 2 decimal places) d. 233.33% (correct to 2 decimal places)

2. a. 15% b. 85% c. 310% d. 2.4%

3. a. 1
5

b. 7
20

c. 61
100

d. 21
20

4. a. 0.24 b. 0.13 c. 0.015 d. 2.50

5. a. 10%,  25%,  75%,  
7
8
,  1.6,  2.4,  3 1

2
b. 150%,  2 1

3
,  2.8,  3,  330%,  3 4

5
,  4.5

6. 30%

7. 56.67%

8. 30%

9. 35.29%

10. 30%

11. a. 30

 b.

c. 11 d. 46.6
.
%

12. a. 0% b. 72% c. 14
25

d. 41
100

13. a. 38% b. 8
21

c. Answers will vary.

14. Answers will vary.

15. a. The expression ‘capped at 10%’ means that petrol can contain a maximum of 10% ethanol.

b. 1
10

c. 1
5

16. Discuss with your teacher.

Exercise 3.9 Finding percentages of an amount
1. a. 180 b. 4 c. 60 d. 18 e. 45 f. 12

g. 1 1
2

h. 44 i. 10 1
2

j. 78

2. a. 10 b. 16 c. 3 d. 3 e. 18 f. 93

g. 6 h. 6 i. 28 j. 77 k. 39 l. 63

m. 4000 n. 66 o. 17 p. 42 q. 95 r. 190

s. 55 t. 12 u. 25

3. a. 3 3
5

b. 4 4
5

c. 7 7
10

d. 9 3
5

e. 18 1
2

f. 13 1
5

g. 1 9
10

h. 24 3
4

i. 11 1
10

j. 70 2
5

k. 58 9
10

l. 20 4
5

m. 14 2
5

n. 98 2
5

o. 16 1
5

4. a. A b. D c. D d. D

5. a. $1.80 b. $1.20 c. $3.00 d. $9.00 e. $7.50 f. $11.25

g. $22.50 h. $55.00 i. $4.50 j. $7.50 k. $14.25 l. $30.65

6. a. $2.70 b. $7.15 c. $5.75 d. $6.05 e. $0.05 f. $0.10

g. $0.15 h. $0.15 i. $0.20 j. $0.80 k. $0.20 l. $4.30

m. $0.05 n. $0.05 o. $0.10 p. $0.00 q. $0.00 r. $12.65

7. a. $1.30 b. $10.50 c. $3.30 d. $0.65 e. $2.40 f. $2.20

g. $1.80 h. $73.50 i. $18.00 j. $1.55 k. $1.05 l. $2.05

m. $32.20 n. $4.80 o. $1.60 p. $0.45 q. $14.40 r. $492.00

8. a. D b. B c. A d. C

9. 54 000 residents

10. a. $267.50 b. 114 minutes

Free throw results Number of students Percentage of students
No shots in  3 10%

One shot in, three misses 11 36.6
.
%

Two shots in, two misses 10 33.3
.
%

Three shots in, one miss  4 13.3
.
%

All shots in  2  6.6
.
%
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11. $855

12. a. 16% b. 23%

13. a. 36.3 kg b. 60 lb c. 166 cm

14. a. 22.5 kg b. 32 km c. $9.60

15. $322.50

16. 110 students

17. 27.9 seconds

18. a. 2 people b. 38 people

19. a. 13 608 people b. 17 820 people

20. 10% + 5% + 2 1
2
% = $7.60 + $3.80 + $1.90 = $13.30

21. $26.40

22. 20 years old

23. $0.80

24. 8.2 kg

25. 50 years old

26. 9 years old, 90 years old

27. a. 7.52 kWh b. 17.92 kWh

28. a. 78 minutes b. 282 minutes or 4 hours 42 minutes c. 21 
2
3

%

d. 155.1 minutes or 155 minutes 6 seconds

29. a. 14

b. 7.69% of students achieved a score of 40 or more, which is just below the state average.

30. Sister: 9; grandmother: 90

31. 60

32. Discuss with your teacher.

Investigation | Rich task
1. 21 507 717

2. 6 489 870

3. Male: 0.494; female: 0.506

4. 4 144 023

5. 5 354 042

6. Male: 0.492; female: 0.508

7. The proportions of males and females in Victoria are similar to those in the whole of Australia.

8. Answers will vary; check with your teacher.

9. The population of Australia grew by 17 733 916 in the years between 1901 and 2011.

10. In 1901, the proportion of people born in Australia was 0.771.

In 2011, the proportion of people born in Australia was 0.698.

The proportion of people born in Australia in 1901 is greater than the proportion born in Australia in 2011.

11. Answers will vary; check with your teacher.

Exercise 3.10 Review questions
1. a. 111

21
b. 5 1

10
c. 1 5

8
d. 1 7

20
e. 4 7

64
f. 4 2

5

2. 0,  1.2,  2.4

3. a. x ≤ 10 4
5
 (or 10.8) b. −3.9 ≤ x < –3.2

4. 
–3 –2 x

5. a. –1 1
15

b. –1 3
10

6. a. 7
20

b. 6
7

c. 2 2
3

d. 41 1
6

e. 18 f. 9
34

g. − 5
16

h. 7 1
3

7. a. 6.1 b. 6.73 c. 14.94 d. 5.56

e. 30.192 f. 3514.5903 g. –0.577 h. –4.17
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8. a. 865.8 b. 265.27 c. 4530.83 d. 8.77 e. 0.42 f. 106 042.86

g. −0.2 h. 2.04

 9. a. i. 40 000  ii. 40 000  iii. 30 000

  b. i. 200  ii. 300  iii. 200

  c. i. 3000  ii. 4000  iii. 3000

10. a. 70 b. 800 c. 1000

11. 3.75

12. a. 3600 b. 103 330 c. 200 d. 15 000

13. a. $6.30 b. $4.20 c. $10.50 d. $21.60 e. $0.35 f. $4.25

g. $11.85 h. $212.60

14. a. $0.40 b. $1.05 c. $3.20 d. $5.20 e. $1.75 f. $2.60

g. $10.30 h. $3.85

15. a. $0.15 b. $0.30 c. $5.05 d. $27.00 e. $48.40

f. $11.60 g. $2.95 h. $2.95

16. $1.80

17. $0.30

18. $2.75

19. $1.80

20. a. 2 1
8

b. No. 3 pieces short

c. Red Cross $30, World Vision $100,  $20 left over

21. a. Check with your teacher.

b. 2.145

c. No because the number could have any number of decimal places, but must be less than 2.155.

22. a. 21
28

b. 15
20

23. 7 grey horses

24. NPQR is 1
8
 the area of ABCD.

25. 218.04

26. 13
20

27. a. Mix A b. 90 cups c. 36 cups of cordial, 54 cups of water

28. $3.20/kg

29. $1892

30. $1125

31. a. $121 b. $120. No

32. The magic sum is 1.3.

 0.34  0.48  0.02  0.16 0.3

 0.46 0.1  0.14  0.28  0.32

 0.08  0.12  0.26 0.4  0.44

0.2  0.24  0.38  0.42  0.06

 0.22  0.36 0.5  0.04  0.18
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