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Oxford Maths 7-10 Victorian Curriculum utilises an innovative suite of print and digital resources to
guide students on a focused mathematics journey. The series makes maths accessible to students
with differing levels of understanding, increasing engagement by giving learners the opportunity to
achieve success at their own skill level while also providing comprehensive syllabus coverage.

Key features of Student Books

> Complete access to all digital resources.
> Australian Maths Trust (AMT) spreads offer
unique questions designed to challenge

students and build engagement.

> STEAM projects encourage inter-disciplinary

thinking.

Learnlng intentions

- Signpost the
foundational skills
being developed in
each lesson.

Inter-year links
Provide easy access
to support and
extension material
from each of the
7-10 Student Books
as students build
knowledge year on
year.

Worked examples
+ Outline a step-by-

step thought process

for solving essential

questions with direct

reference to the
exercises.

Equations,
inequalities

~and linear

relationships

[irwsnrt
Fractions

. - .-w,nv [

R LR TR TSPty

Vi — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E

This work must not be reproduced, stored, transmitted or circulated in any other form.

>

Semester reviews provide an opportunity to
revise key concepts from each semester.

An illustrated glossary of newly introduced
mathematics terms.

Each module opens with:
o * Prerequiste skills with
reference to an online
diagnostic pre-test and
interactive skillsheets.
® ¢ Curriculum links to
all relevant content
descriptions in the
Victorian Curriculum.
* Materials used to
complete the exercises.

» New theory
Backed by the latest
pedagog\ca\ research to
promote engagement with
the material.
- Filled with precise diagrams
- that bring key concepts to
life and aid understanding.

°
HeIpfuI hints
~——— + Provide additional
‘ strategies for tackling
e pachs problems.

+ Highlight important
elements of the
theory.

+ Point out common
misconceptions.
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fferentiated learning

Separate each exercise
into three pathways,
tailored for students of
all skill levels.

Each pathway can be
assigned based on
results of the diagnostic -
pre-tests that are . . : Lactre 1 ol
recommended at the :

beginning of every
module.

| Exercise 1.48: o0

« owess

Laarning pattways

B puarcise TAA: oea0ag

nderstanding and
uency

Basic exercises dedicated
to practicing key concepts.

heckpoint

A section at the middle of
each module dedicated
to surmising key skills ‘
and encourage memory " o : . x
retention. — ‘ :
Reference to an online -

checkpoint quiz to gauge e s Saaie T
student progress. i iy i

Beintog s eamanng iy e satmrming

Module summary

+ Condense all the theory
from each lesson
into one accessible
revision page.

Integrated STEAM

How can we

projects build more
' energy-
Take the hard work out of efficient

homes so that
we live more
sustainably?

cross-curricular learning
with engaging STEAM
projects. Two fully
integrated projects are
included at the end of
each book in the series,
and are scaffolded and
mapped to the Science,
Maths and Humanities
curricula. The same
projects also feature

in the corresponding
Oxford Humanities and
Oxford Science series to
assist cross-curricular
learning. " ——

[STEAM project 1]

OXFORD UNIVERSITY PRESS
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Baview quastions 198 Multiple chalce

Problem solving and

reasoning

+ Comprehensive exercises
bring together new ideas
and provide engaging
contexts from real-world
problems.

Challenge

+ Advanced exercises
designed to build
engagment and
anticipate future learning
outcomes.

Review questions

- Additional practice
questions to
further consolidate
understanding at the end
of each module.
Reference to an online
review quiz to track
results.
Reference to Quizlet test
to revise new terminology.

|

Mathematical literacy

reviews

+ Acomprehensive
literacy review assesses
understanding of key
terms.

Problem solving

through design thinking
Each STEAM project
investigates a real-world
problem that students are
encouraged to problem
solve using design
thinking.

|

Full digital support

+ Each STEAM project is
supported by a wealth of
digital resources, including
student booklets (to scaffold
students through the
design-thinking process
of each project), videos to
support key concepts and
skills, and implementation
and assessment advice for
teachers.
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oxforddigital.-

This Student Book is supported by a range of digital resources

and features for students and teachers on Oxford Digital. Key features

for students

Student digital access allows you to:
> view all the Student Book content in a fully accessible, reflowable format that's
delivered in bite-sized chunks so you can work at you own pace

> highlight, take notes, bookmark pages, or define words with the built-in Australian Oxford
Dictionary

> watch hundreds of short content videos and worked example videos to help you revise
anything you don't understand, catch up on things you've missed or complete your homework
> complete thousands of interactive questions and quizzes as you work through the content and
get the answers and results sent to you instantly

use a suite of Desmos calculators and graphing tools to help you complete your work.

Home > Oxford Maths 7 > Module 7 » Lesson /

Measuring angles using a protractor

Anglos are commonky measured in degreos

For ouamplo. there are 360" in o revalution. mies compIEte course
To measure an anglo USIng 8 POLrATION

oneproacir overthe varee o e gl e coveragein
r——— ~— S video format!

[ e angle

1 Place the centre cross of
7 Place the zero line. that

3 Read tho scale from 07 to the other &M o
s takon trom t|

- A}
i& 60", This measuremen’
For example. this angle g angles and

on the right-hand sideWorked examelo 1A amin

7.1A Worked example

Naming angles and line

Introducing Oxford Maths 7-10 (Second edition)

Example Noming ongles and ines

N the ch

Aw g candand marh
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Key features

for teachers

Teacher digital access allows you to:

> elevate your teaching and reduce planning and preparation time with Live
Lesson mode. This Premium feature is an Australian first that lets you upgrade
from traditional print-based lesson plans to fully integrated, perfectly sequenced and
timed interactive lessons complete with classroom activities that drive engagement
and participation

> personalise learning for every student and differentiate content based on student strengths
and weaknesses. Assign support or extension resources to any student in any year level using
inter-year links

> identify gaps in understanding with diagnostic quizzes that generate personalised learning
pathway reports for every student based on ability. Learning pathway reports provide clear
learning goals and exercises for every lesson including interactive resources designed to target
misconceptions and give each student what they need to address them!

> begin every lesson with ready-made learning intentions and success criteria

> revolutionise your planning, marking and reporting with powerful analytics on student
performance and progress:

- Assessment report shows how students are performing in each online interactive
assessment, providing instant feedback for teachers about areas of understanding

Curriculum report summarises student performance against specific curriculum content
descriptors and curriculum codes

Skills report displays students’ understanding of prerequisite skills in mathematics.

ifyi ines
Lesson Plan 7.t Classifying angles and lin

Assessment Report

_ IIIIIIIII!IIIIIIIIII
. lessonoverv L T

parallel and perpendicular I

wrarn inamars

7)A Starter activity:
= i a0 ppet h @

rk activity
. Homewo ﬂ_ﬁ

Seachar conpkcmmations Sl mppor 4

-

We partner with the best to bring you the best

desmos AMIL Quizlet

studio pBC AUSTRALIAN MATHS TRUST
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Lessons

1.1 Rounding and estimating

1.2 Adding and subtracting whole numbers
1.3 Multiplying and dividing whole numbers
1.4 Multiples, factors, exponents and roots
1.5 Integers

1.6 Adding and subtracting integers

1.7 Multiplying and dividing integers

1.8 Order of operations

Prerequisite skills

@ Diagnostic pre-test
Take the diagnostic pre-test to assess your knowledge of the
prerequisite skills listed below.

@ Interactive skillsheets
After completing the diagnostic pre-test, brush up on your

knowledge of the prerequisite skills by using the interactive
skillsheets.

v Adding and subtracting two-digit
numbers

v Times tables

v Counting in multiples

v Number lines

Curriculum links

e Use the 4 operations with integers and with
rational numbers, choosing and using efficient
mental and written strategies, and digital tools
where appropriate, and making estimates for
these computations (VC2ZM8N04)

© VCAA

Materials

v’ Calculator

ed or circulated in any other form.
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Lesson 1.1
Rounding and estimating

Learning intentions © .
, ' s Inter-year links
By the end of this lesson you will be able to ...
Support Place value
v’ round whole numbers and estimate the results of simple 11 Place value
calculations.

Year 9 1.5 Scientific notation

} Key content video
Place value

Place value

e Place value charts can be used to determine the value of each digit in a number.

Hundred
Millions thousands Thousands Ones

3

The place value of 3is = 3000000
The place value of 2 is 200000
The place value of 8 is 80000

The place value of 7 is 7000 —> 3 2 8 712 6 3
The place value of 2 is 200
The place value of 6 is 60
The place value of 3 is 3

ROUﬂd | ng ’ Key content video

Rounding and estimating
Rounding a number means to replace it with an approximation that is

simpler and easier to use. Using rounded numbers makes calculations less accurate.
— ‘Approximately equal to’ is shown using the symbol ‘=’.

e To round to the nearest thousand, place a box around the digit in the thousands place.
— If the digit to the right of the box is equal to or greater than 5, round up.
— If the digit to the right of the box is less than 5, round down.

12] 600 ~ 13000 1[7] 300 ~ 17000
9
éj Round @ Round
‘| up 2 down
® 1
5 0

e To round to a number’s leading digit, place a box around the first digit and check if the second digit is
less than, equal to or greater than 5.

Leading digit
|—>123 456 223 456 ~ 100000

4 — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E OXFORD UNIVERSITY PRESS
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Estimations

¢ An estimate is an approximate value which is close to the actual value. We can estimate the answers of
calculations by rounding.
For example, a crowd of 10213 on Day 1 and a crowd of 6156 on Day 2 at Bells Beach could be
described as 10213 + 6156 = 10000 + 6000, which is approximately 16 000 people. The actual number
of people is 16 369.

Worked example 1.1A Rounding a number o
Write an approximation for each number by rounding to the nearest hundred.
a 17845 b 4565 c 992
a 1 Draw a box around the digit in the hundreds place. a 17[8/45
2 Consider the digit to the right of the boxed digit. This digit is less 17[845
than 5, so do not change the boxed digit.
3 All digits to the left of the boxed digit stay the same. Replace all 17[8]00
digits to the right of the boxed digit with a zero. 17345 ~ 17 800
b 1 Draw a box around the digit in the hundreds place. b 4565
2 Consider the digit to the right of the boxed digit. This digit is 45165
greater than 5, so add one to the digit in the box.
3 All digits to the left of the boxed digit stay the same. Replace all 416100
digits to the right of the boxed digit with a zero. 4565 = 4600
¢ 1 Draw a box around the digit in the hundreds place. c 992
2 Consider the digit to the right of the boxed digit. This digit is 992

greater than 5, so add one to the digit in the box. The boxed digit
changes from 9 to 10, so write 0 in the boxed digit’s place and add
one to the place to the left.

3 Replace all digits to the right of the boxed digit with a zero. 1[0]00
992 = 1000

Worked example 1.1B Estimation by rounding o
Estimate the result of each calculation by first rounding each number to its leading digit.
a 1307 + 4875 b 576 x42 c 45229-+5

1 Round each number to its leading digit. a [1]307 +[4]875 = 1000 + 5000

2 Perform the calculation. = 6000

1307 + 4875 = 6000
3 Write the answer using the ‘=’ symbol. b [5]76 x [4]2 = 600 x 40
= 24000

576 x 42 = 24000
c [4]5229 +[5]1= 50000 + 5
=10000
45229 +5=10000

OXFORD UNIVERSITY PRESS MODULE 1 INTEGERS — 5
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v/ Remember that the place of a digit in a number indicates its value.

For example, the 4 in 3452 represents 400, not 4.

v/ The digit O (zero) is important. It shows that there is nothing in that place value position and it keeps all
other digits in the correct places.

v/ Be careful when rounding to a specific place value. If you place a box around the wrong digit your
answer will not be correct. Use the place value chart to double-check if you are unsure.

Millions Hundred Ten Thousands Hundreds Tens Ones
thousands thousands
1000000 100000 10000 1000 100 10 1
N\ J

Learning pathways

1-6, 7(a, ¢, e), 8(1%, 2" columns), 3-6, 7(b, d, f), 8(2"¢, 3 columns),

3, 4,6, 8(i-1), 10, 12, 16, 17, 20-22
9-11, 13-15, 18 9-10(e-h), 12, 14, 16, 17, 19, 20 Q (=

ml Exercise 1.1A: Understanding and fluency

p520
1 Decide whether each number is closer to 400 or 500.

a 438 b 477 c 462 d 455 e 433 f 449
2 Decide whether each number is closer to 6000 or 7000.

a 6789 b 6306 c 6010 d 6505 e 6880 f 6448
we1.1A 3 Consider the following numbers.
i 482 ii 6377 iii 56026 iv 738494 v 8075 vi 904507

a Round each number to the nearest ten.
b Round each number to the nearest hundred.
4 Consider the following numbers.
i 36428 ii 7510 iii 183915 iv 50703 v 6052 vi 825

a Round each number to the nearest thousand.
b Round each number to the nearest hundred.
5 Round each number to its leading digit.
a 77 b 42 c 81 d 347 e 160
f 555 g 909 h 2489 i 6902 j 22117
6 Round each number to its leading digit.
a 94 b 99 c 952 d 92949 e 9008 f 960
7 Give three examples of numbers that round to each of these approximations if you round to the leading digit.
a 40 b 700 c 3000 d 50000 e 800000 f 2000000
8 Calculate:

a 900 + 700 b 300-10 ¢ 30x20
d 80-+4 e 500 x40 f 800 + 3000
g 200 =5 h 6000 — 500 i 40000 = 20
j 7000 x 300 k 20000 — 9000 1 5000+ 10000
6 — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E OXFORD UNIVERSITY PRESS
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we1.1B 9  Estimate the result of each calculation by first rounding each number to its leading digit.

a 468 + 731 b 92-38 c 27 x49 d 83-+2
e 582x17 f 245+ 6379 g 4512 +43 h 137-51
10 Estimate the result of each calculation by first rounding each number to its leading digit.
a 3694 - 442 b 187 x 9364 c 7085 -750 d 964 + 5803
e 8277 x 65234 f 13761 + 8036 g 94113 = 587 h 24905 - 780

11 An office building has 35782 panes of glass. Write an
approximation for this number if you round to:

a the leading digit

b the nearest hundred

¢ the nearest thousand

d the nearest ten

e the nearest ten thousand.

12 Russia is the largest country in the world, with an area of
17098 242 km?. Round this value to:

a its leading digit

<

the nearest hundred

the nearest thousand

the nearest ten thousand

the nearest hundred thousand

- 0o o 6

the nearest million.

I Exercise 1.1B: Problem solving and reasoning

13 Ida is making a budget for her family’s groceries. She decides to base her budget on the previous week’s
grocery bill, in which she spent the following:
e Supermarket $184
¢ Fish market $37
e Butcher $48
e Fruit and vegetable market $29
a Estimate to the nearest $10 the cost of the groceries for Ida’s family last week.
b If Ida uses this figure for her budget, will it be an overestimation or underestimation?
14 Tina thinks 9648 rounded to its leading digit is 10 000. Ruby isn’t sure, as she thinks the rounded number
should have the same number of digits as the original number. Who is correct? Explain.
15 Daniel is saving for a quad bike. He has saved $60 per month
for the past 28 months.
a Worite an approximation for the number of months by
rounding the value to its leading digit.

b Using your answer to part a, estimate the amount of money
Daniel has saved.

¢ Does he have enough money to buy the quad bike?
d If he doesn’t have enough, estimate for how many more
months he needs to save.

16 Paving tiles cost $7 each. Antonia needs 3835 tiles for her back patio.
a Write an approximation of the number of tiles Antonia needs by rounding to the leading digit.
b Estimate the cost of the tiles, using your answer to part a.

¢ Compare your estimate to the exact cost of the tiles.
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17 The school fundraising committee wants to raise money by buying boxes of sunscreen from a wholesaler to

sell for a profit. Each box has a wholesale price of $47.

a Estimate the number of boxes the committee could buy with $2000.

b If the committee used this estimate, without performing the exact calculation decide whether there would

be money left over or money owed to the wholesaler. Explain your answer.

18 Australia has an area of 7692024 km? and Indonesia has an area of 1904 560 km?.

a Round each value to its leading digit.
b Use your approximations from part a to estimate:
i the difference in area between the two countries
ii  the area of Australia compared to the area of Indonesia.

¢ Check how close your estimations from part b are to the exact answers.

19 People attending a State of Origin rugby league match entered the stadium through one of five gates.

The number of people passing through each gate is shown.

Gate A B C

D

E

Number of people 9361 10758 12196

8844

11037

a Estimate the number of people attending the match by rounding the numbers at each gate to the leading digit.

b Calculate the exact number of people attending the match.
20 Australia is the sixth largest country

in the world. The areas of the states

and territories (including islands)

of Australia are shown on the map.

a Round each area to its leading digit.

b Estimate the area of Australia by adding
up the approximate values from part a.

¢ The area of NSW, rounded to the nearest
thousand, is 801 000 km?. Round each of
the other areas to the nearest thousand.

d Estimate the area of Australia by adding
up the approximate values from part c.

e Compare the estimates you obtained
in parts b and d with the actual area of
Australia of 7692024 km?.

| Exercise 1.1C: Challenge

68401 km?

2431 km?
(including
Jervis Bay
territory)

227416 km?

21 The area of Australia is 7692 024 km? and the population at the end of 2020 was 25694 393.

a Estimate the area per person for the entire population by rounding both numbers to the leading digit.
b New Zealand has an area of 268021 km? and the population at the end of 2020 was 5106 400. Estimate the
area per person for New Zealand by rounding both numbers to the leading digit and compare it with that

for Australia.

22 Estimate the number of words you say in a day.

Online resources:

Interactive skillsheet Interactive skillsheet
Place value Rounding whole numbers
Interactive skillsheet Worksheet

Estimation by rounding Rounding whole numbers
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Adding and subtracting whole
numbers

Learning intentions
By the end of this lesson you will be able to ...

Inter-year links

Support Adding whole numbers
v add and subtract whole numbers. 1.2 Addi
. ing whole numbers
1.3 Subtracting whole numbers
o e . ’ Key content video

Addltlon propertles Adding whole numbers
e The associative law of addition states that,

?egardless' ?f how the numbers are grouped Addition (+) Subtraction (=)

in an addition, the result does not change. S Diff

For example, 3+ 5) +2=3 + (5 + 2). ¢ oum ¢ rerenee
e The commutative law of addition states e Plus * Take away

that the order in which numbers are added * More than ¢ Less than

does not change the result. e Increase e Fewer

For example, 2 + 8 = 8 + 2. o 'Total * Reduce

. o Together e Minus

Mental strategies
e The by-parts method involves adding the digits in each place value separately.

For example, 123 + 44 =100 + (20 +40) + 3+ 4)

=100+ 60+ 7 123 + 44
=157 / W
1 hundred 6 tens 7 ones

~uh

The jump method involves breaking down one of the given numbers, then adding or subtracting each
part of the number in stages.

For example, 123 + 44 =123 + 40+ 4

=163 +4 + 40 4
- 167 A
| | |
123 163 167

The compensation method involves rounding one number to make the calculation easier.
The amount by which the number was rounded up or down is then added or subtracted.

For example, 123 - 28 =123 -30+2

OXFORD UNIVERSITY PRESS
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=93+2

=95 +2

- 30

93

95

123
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Vertical addition algorithm

e Start by adding the digits in the ones column, then
add the digits in the tens column, then the hundreds

column and so on.
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1
472 Ones column: 2 + 6 = 8
Tens column: 7 + 4 = 11, carry the 10

+ 846 Hundredscolumn:4 + 8 + (1) =13

131 8<— Answer

Key content video
Subtracting whole

Vertical subtraction algorithm numbers

e Start by subtracting the digits in the ones
column, then subtract the digits in the tens

column, then the hundreds column, and so on. — 1 45

— If the subtraction in a particular column
cannot be done, take a value from the
column to the left.

711

381 11-5=6

Ones column: Take 10 from the tens column

Tens column: 7 -4 =3
Hundreds column: 3 — 1 =2

236 <«— Answer

Worked example 1.2A Using mental strategies to add two numbers o

Work out each sum using the mental strategy given in brackets.

a 282+ 317 (by-parts method)
b 51 + 39 (jump method)
¢ 48 + 68 (compensation method)

Add the hundreds together.
Add the tens together.

Add the ones together.
Combine these sums for the final answer.

B W N =

b 1 Choose a starting number, then break
down the second number into tens
and ones.
2 Add the tens to the starting number,
followed by the ones.
¢ 1 Choose a starting number, then round the
second number to the nearest 10.
2 Add the rounded number to the starting
number, then adjust for rounding.

10 — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E

282 +317 =599

282 + 317
5 hundreds O tens 9 ones
\599/
51+39=90
+ 30
\;9\
| | I
51 81 90
48 +68 =116
+ 70
-2
| I
48 116 118
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Worked example 1.2B Using the vertical addition algorithm

Calculate 781 + 965 using the vertical addition algorithm: 781

+ 965
1 Add the digits in the ones column: 1 + 5 = 6. %81
2 Add the digits in the tens column: 8 + 6 = 14. + 965
Write 4 in the tens column of the answer and write 1 above the 1746

hundreds column.
3 Add the digits in the hundreds column: 1 +7 +9 = 17.

>

Worked example 1.2C Using mental strategies to subtract two numbers o

Work out each difference using the mental strategy given in brackets.

a 112 — 67 (jump method) b 200 - 89 (compensation method)
a 1 Start with the first number, then break b 1 Start with the first number, then
down the second number into tens round the second number to the
and ones. nearest 10.
2 Subtract the tens from that number, 2 Subtract the rounded number from the
followed by the ones. starting number, then adjust for rounding.
a 112-67is45. b 200-89is111.
- 60 -90
T I T f | |
45 52 112 110 111 200

Worked example 1.2D Using the vertical subtraction algorit
Calculate 678 — 93 using the vertical subtraction algorithm: 678

- 93
1 Subtract the digits in the ones column: 8 — 3 = 5. 6 ;8
2 Subtract the digits in the tens column: 7 — 9. _ 93
Take 1 from the hundreds column by reducing the hundreds to 5 585

and increasing the tens to 17.
Subtract the digits in the tens column: 17 — 9 = 8.

3 Subtract the digits in the hundreds column: 5 — 0 = 5. Recall that
if there is no digit in a place then that place has a value of zero.
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v/ Don’t forget that addition is commutative — reordering sums can make them a lot easier!

v/ Subtraction is not commutative. Unlike addition problems, you cannot change the order of the numbers
in subtraction problems. You must work through subtractions from left to right.
v/ Make sure that your place value columns are well aligned so that you add or subtract the correct digits.

v/ Read each question carefully. You may find some questions easy to calculate in your head.

\ /

Learning pathways

1-3, 4(a-c), 5(a, c), 6, 7, 8-10(b, c), |:| 1a-d(ii, iii), 3(c, d), 4(d-f), 5(b, d), 6a-d(ii, 1a-d(iv), 4(e, ), 5(c, d), 6a-d(iv), 9(c, d),
11,13,15 iii), 8-10, 12, 14, 15, 17, 18(a) 10(c, d), 12, 14-19

p520

ml Exercise 1.2A: Understanding and fluency

we12A 1 There are many different ways to add two whole numbers.

a Use the by-parts method to work out each sum.

i 34+63 ii 89+72 iii 654 + 325 iv 1243 + 9654
b Use the jump method to work out each sum.

i 647+72 ii 768 + 51 iii 456 + 128 iv 3452 + 139
¢ Use the compensation method to work out each sum.

i 24+99 ii 472+ 56 iii 658 + 465 iv 7629 + 475
d Use any mental strategy to work out each sum.

i 87+90 ii 489 + 650 iii 8765 + 59 iv 5983 + 587

we1.28 2 Calculate each sum using the vertical addition algorithm.

a 243 b 538 c 758 d 697

+ 715 + 154 + 461 + 805

3 Use the vertical addition algorithm to calculate each of the following.

a 4765 + 476 b 7410 + 3065 c 16239 + 2633 d 98543 + 23987

4 Use the vertical addition algorithm to calculate each of the following.

a 456 + 280 + 487 b 876 + 387 + 594 c 986 + 386 + 2769

d 56 + 875 + 3987 e 6954 + 389 + 23 f 7632+ 9520 + 3198
5 Evaluate:

a 56871 + 34981 b 54870 + 29528 + 43679

c 5498 + 2873 + 8921 + 7629 d 397 + 287 + 888 + 396 + 492

WE12¢ 6 There are many different ways to subtract one whole number from another whole number.

a Use the jump method to work out each difference.

i 93-30 ii 126 -39 iii 145 - 51 iv 764 - 71

b Use the compensation method to work out each difference.
i 87-54 ii 763 - 68 iii 874 - 618 iv 433 - 67

¢ Use any mental strategy to work out each difference.
i 130-70 ii 5600 -410 iii 390 - 180 iv 568 — 456

d Use any mental strategy to work out each problem.
i 79+39-56 ii 750 + 830 - 690 iii 78 + 565 -120 iv 350 -90 + 876
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we12p 7 Calculate each difference using the vertical subtraction algorithm.

a 438 b 852 c 2356 d 3765
- 399 - 576 - 976 — 387

8 Use the vertical subtraction algorithm to calculate each of the following.

a 487 — 458 b 3865 -376 c 4652 - 234 d 6798 — 478

9 Use the vertical subtraction algorithm to calculate each of the following.

a 7654 -488 b 7421 -6423 ¢ 75638 -689 d 86408 -42766
10 Calculate:

a 566 + 238 -328 b 2776 + 5409 - 3111
c 76409 + 45629 — 83888 d 6543 -2389 + 4319

I Exercise 1.2B: Problem solving and reasoning

11 Yiyan is the manager of five city car parks. The capacities of the car parks are 356, 821, 489, 398 and 450 cars.
What is the total number of cars that can use Yiyan’s car parks?

12 The population of Victoria is 6 503941 and the
population of Melbourne is 4917 750.

a How many Victorians live outside Melbourne?

b How many people will have to move to Victoria for
the Victorian population to be exactly 7 million?

¢ Within a particular year, 32000 people move out
of Victoria and 59000 people move in. What will be
the population of Victoria at the end of the year?

13 Two local libraries decide to merge their book
collections to form a mega-library. Spring Hill
Library has 27 356 books and Dove St Library
has 54237 books.

a How many books are there in total?
b The mega-library finds that there are two copies of 28 345 books so it is decided one copy of each will be
given away. After the giveaway, how many books will there be in the new library?
14 Raf and Mac go on a road trip around Victoria. They combine expenses for the trip and Raf keeps a tally of
the distances they travel and the money they spend.

Stage Distance travelled Accommodation Expenses (petrol,
(km) (2 nights) food, etc.)

Melbourne to Warrnambool 257 $292 $128
Warrnambool to Horsham 222 $320 $175
Horsham to Mildura 304 $228 $184
Mildura to Echuca 385 $248 $162
Echuca to Melbourne 222 $0 $85

a What was the total distance Raf and Mac travelled on their road trip?

b How much in total did they spend on accommodation?

¢ What were their total expenses, not including accommodation?

d Raf and Mac had each saved up $1000 for the trip. How much was left over when they returned

to Melbourne?
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15 Aya has 2437 subscribers to her YouTube channel E Il ‘
and Akuac has 3762 subscribers. -

a What is the total number of subscribers
between the two girls?

b Aya and Akuac decide to combine their
channels into one new channel, thus
combining their subscribers.

If there are 1562 people who initially
subscribed to both channels, how many
subscribers will the new combined channel
have? (Assuming channels can be merged and
subscribers are not counted twice.)

16 The Australian Alps Walking Track goes from Mt Hotham to Mt Bogong in Victoria’s high country. Jai and
Rudra walk the track over 4 days in the summer. They walk the following distances per day: 13 km, 17 km, 14 km
and 16 km.

a How long is the Australian Alps Walking Track?
b Mt Bogong is 1986 m above sea level and Mt Hotham is 1861 m above sea level.

What is the difference in height between the two mountains?

17 Shannon’s shoe store has enough space for 568 pairs of shoes. If Shannon has 483 pairs of shoes in her store,
how many does she need to order to be at full capacity?

| Exercise 1.2C: Challenge

18 Look for a pattern to help you answer the following questions.

a What is the difference between the sum of the first five odd numbers (starting from 1) and the sum of the
first five even numbers (starting from 2)?

b What is the difference between the sum of the first 2000 odd numbers (starting from 1) and the first 2000
even numbers (starting from 2)?

19 A cryptarithm is a type of mathematical puzzle in which numbers have been replaced by letters. There are six
solutions to the cryptarithm below. How many of them can you find?

SEED
+WATER
FRUIT

Online resources:

Interactive skillsheet Investigation Quick quiz
Adding and subtracting Palindromic numbers 1.2

whole numbers
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Lesson13
Multiplying and dividing whole
numbers

Learning intentions
By the end of this lesson you will be able to ...
v multiply and divide whole numbers.

Inter-year links
Support Multiplying whole numbers
1.4 Multiplying whole numbers
1.5 Long multiplication

1.6 Dividing whole numbers

Key content video

MUltlpllcathn ’ Multiplying whole

numbers
e Repeated addition can be reduced to multiplication of factors to give

a product.
3+43=2X3=6

L

repeated factors product
addition

Multiplication strategies

e The associative law of multiplication states that, regardless of how the numbers are grouped, the result
of a multiplication does not change.
For example, 2 x4) X6 =2 x (4 X 6).

e The commutative law of multiplication states that the order in which numbers are multiplied does not
change the results.
For example, 3 x 7 =7 x 3.

e The distributive law states that multiplication can be ‘distributed’ across a bracket. This means
that large numbers can be broken down into a sum of smaller numbers, each of which can then be
multiplied separately.

For example,

5% 32

5% (30 +2)
5X30+5x%x2
150 + 10
=160

} Key content video
Long multiplication

Multiplication algorithm

e When two numbers are multiplied, the first number is multiplied by the
individual digits (from right to left) of the second number, considering the place
value of the digits (ones, then tens, etc.). Then, the products are added together.

34
X 26
Multiply by ones —> 204 (34 x 6)
Multiply by tens —> + 680 (34 x 20) Don’t forget the zero(s)
Add the results —> 884
OXFORD UNIVERSITY PRESS MODULE 1 INTEGERS — 15
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’ Key content video
Dividing whole numbers

Division

e When performing a division, the dividend is the number that is being
divided by another number.

e The divisor is the number by which the dividend is being divided.

e The quotient is the whole-number result of the division.

e The remainder is the part of the dividend that is left over when the number is divided by the divisor.

The remainder can be zero.

13 = 6 = 2 remainder 1

RN !

dividend divisor quotient remainder

Short division
e Short division is an algorithm used to simplify a division problem by breaking it down into easy steps.
e Start by dividing the first digit of the dividend by the divisor.

quotient

v

.
1 4 5 remainder 1

tr

divisor dividend remainder
Multiplication (X) Division (%)
e Product e Quotient
e Times e Divide
e Multiply e Shared
e Groups of e Distributed
Worked example 1.3A Using strategies to multiply numbers o
Work out each product using the multiplication strategy given in brackets.
a 9 x 34 (distributive law) b 12 x 4 x 2 (associative law)
a 1 Break down the second number into tens a 9%x34 =9x(30+4)
and ones.
2 Multiply each part of the second number =9x30+9x%x4
by the first number. =270+ 36
3 Add the results together. =306
b 1 Use brackets to group pairs of numbers b 12x4x2=12x@lx2)

that are easy to multiply together and/or
produce round numbers.

2 Multiply the numbers grouped in the =12x8
brackets.
3 Multiply the result by the third number. =96
16 — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E OXFORD UNIVERSITY PRESS
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Worked example 1.3B Using the multiplication algorithm o
Calculate the product using the multiplication algorithm: 359
x 72
1 Set out the multiplication problem by lining up e
the digits according to their place value. 359
X 72
2 Multl}cjlly thebﬁrs.t;;l;ntl)be; b;lst;le O;IC_S ;)f ;he 718 (359 x 2)
second number: v 2 ( X 2= ). +25130 (359 x 70)
3 Multiply the first number by the tens 25848

of the second number: 359 by 70
(359 x 70 = 25 130).

4 Add the products and write the final answer at 359 x 72 = 25 848
the bottom of the calculation.

Worked example 1.3C Using short division o

Use short division to calculate the quotient and remainder of 1257 = 8.

1 Set up the problem using the division algorithm. 0157
The divisor is 8 and the dividend is 1257. ST 2757 remainder 1

2 How many 8s go into 1? Write a zero above
the 1.

3 How many 8s go into 12? Write 1 above the
2 on the quotient line. Put the remainder 4 in
front of the next digit, 5.

4 How many 8s go into 45? Write a 5 above the
5. Put the remainder 5 in front of the next
digit, 7.

5 How many 8s go into 572 Write 7 above the 7 1257 + 8 = 157 remainder 1
on the quotient line. Work out the remainder.
7 x 8 = 56, so the remainder is 57 — 56 = 1.

: Lo |

v/ When using the distributive law, don’t forget to maintain place values using zeros.
For example, 32 x 3 = (30 x 3) + (2 x 3)
32x3#(3x3)+(2x3)
v/ Carefully line up digits by place value when setting up long multiplication problems to avoid making
errors when adding the products together.

v/ Remember that division goes from left to right.

v/ BIDMAS is a helpful acronym when considering the order of operations for an equation.
- J
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Learning pathways

1-3(1%, 2" columns), 4(a, c), 5-7, 1-3(2"¢, 3 columns), 4(b, d), 6(c, f), 1(-1), 2(g, i), 4(d), 6(d-f), 8-9(e, f),
8-9(a-c), 10-13,17 7, 8-9(d-f), 10(c, d), 11, 14, 15,17, 19 10(c, d), 11, 14, 16, 18-21

EH | Exercise 1.3A: Understanding and fluency

p521

we13A 1 Use the distributive law to calculate each of the following.

a 3x42 b 6x102 c 203 x7 d 305%x9
e 17x98 f 83 x99 g 24 x95 h 41x19
i 62x101 j 29 x 1001 k 11 x97 1 15%x999
2 Use mental strategies to calculate each of the following.
a 17x8x3 b 21 x5x%x6 c 3x74%x2 d 66 x8x10
e 4x6x25 f 921 x5x20 g 35x4x5 h 29 x250x4

i 200 x 186 x5
3 Evaluate each product.

a 9x70 b 12 x 800 c 11 x 700 d 126 x 50

e 356 x 900 f 2765 x 3000 g 2763 x 9000 h 1674 x 50000
4 Evaluate each product.

a 60 x 40 x 300 b 80 x 700 x 8000 ¢ 2400 x 20 x 200 d 15000 x 500 x 50

we138 5 Multiply the following pairs of numbers using the multiplication algorithm.

a 589 x76 b 498 x 49 c 4598 x 23

d 4623 x 32 e 9245 x 72 f 9430 x 520
6 Multiply the following pairs of numbers using the multiplication algorithm.

a 387 x 860 b 378 x 598 c 638 x 496

d 3769 x 458 e 4287 x 352 f 5923 x 5030
7 Consider the following products.

i 8462 x 95 ii 3299 x 87 iii 95687 x 625 iv 78438 x 8345

a Estimate these products by first rounding each number to its leading digit, then multiplying.
b Check how close your estimations are to the exact results by performing the calculations.
we1.3c 8 Use short division to calculate each quotient and remainder.

a 8)463 b 6)348 c 7)160

d 5)375 e 9)689 f 4)5682
9 Use short division to calculate each quotient and remainder.

a 5824 +4 b 8399 -6 c 4210+3

d 84276 +5 e 56289-+9 f 1489-+7
10 Perform each division using short division.

a % b % c £76 d 43L9

I Exercise 1.3B: Problem solving and reasoning

11 The average of a set of scores is the total sum of the scores divided by the number of scores. For example, the
average of 25,30 and 23 is (25 + 30 + 23) =3 or W

a Find the sum of 19, 22, 24 and 27.
b Divide your answer from part a by 4 to find the average of 19, 22, 24 and 27.
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12 The commutative law relates to the order of operations.
a Calculate:
i 3+6 ii 6+3
b Does the order matter when you add two numbers? Try two more examples.

¢ Does subtraction obey the commutative law? Try these calculations.

i 6-3 ii 3-6
d Does multiplication obey the commutative law? Try these.

i 6x3 ii 3x6
e Does division obey the commutative law? Try these.

i 6+3 ii 3-6

13 The associative law also relates to the order of operations.
a Calculate:
i G5+6)+7 ii 5+(6+7) iii 5+7)+6
b Does it matter in which order you add three numbers? Try two more examples.
¢ Do subtraction, multiplication and division obey the associative law? Try some examples to help
you decide.

14 The commutative and associative laws can make mental calculations easier.

a o calculate 54 + 118 + 16, you can add any two of the numbers together first.
i Which two numbers are easiest to add together first? Explain.
ii  Perform the calculation.
b To calculate 87 x 25 x 4, you can multiply any two of the numbers together first.
i Which two numbers are easiest to multiply together first? Explain.
ii  Perform the calculation.
¢ Explain how these laws can make some calculations easier to perform.
15 This question looks at the distributive law.
a Calculate these, then compare your answers.
i 4x(5+6)
ii 4x5+4x%x6
b Calculate these, then compare your answers.
i 6x(10-2)
ii 6x10-6x2
¢ Parts a and b are examples of the application of the distributive law. Describe this law.
d Show how the distributive law works by providing two more examples.
16 The distributive law can be used to make some multiplication calculations easier to perform.

a The calculation 16 x 24 can be written as 16 x (20 + 4) or 16 x 20 + 16 x 4.
i Calculate 16 x 20.
ii Calculate 16 x 4.
iii Add your results and write the answer to 16 x 24.
b The calculation 45 x 998 can be written as 45 x (1000 — 2) or 45 x 1000 — 45 x 2.
i Calculate 45 x 1000.
ii Calculate 45 x 2.
iii Subtract your results and write the answer to 45 x 998.

¢ Explain how the distributive law can be used to make some multiplication calculations easier to perform.
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17 Ms Lee spends $480 per school year on coffee from The Blue Cup Café.

a If the school year is 40 weeks, how much does
Ms Lee spend per week?

b If The Blue Cup Café has a special teacher price
of $4 per cup, how many times per week does
Ms Lee buy coffee?
¢ Mr Lin prefers the cheaper coffee at the service
station over the road. He pays $2 per cup and buys
coffee five days per week.
i How much does Mr Lin pay for coffee in
one week?
ii How much does Mr Lin pay for coffee in a
school year?

18 The Year 8 class captains are tasked with providing icy poles for the whole school at the swimming sports
carnival. There are 1289 students at the school.

a How many packs of icy poles do the class captains have to buy if there are 20 in each pack, so that no
student misses out?

b How many icy poles will be left over if every student has one?

¢ If the packs of icy poles cost $3 each, how much money do the class captains need?

19 Astrid is planning to hire a car for a road trip from Melbourne to Cairns. The distance she plans to travel is
2814 km. The car hire company informs Astrid that the car can travel an average of 7 kilometres per litre
of fuel.

a Use this information to calculate how many litres of fuel Astrid will need to complete her journey.
b If Astrid’s fuel tank is 50 litres, how many full tanks of fuel will she need for her journey?

Astrid wants to make sure she overestimates the amount of money she will need to spend on fuel, so she
rounds the price of fuel up to $3 per litre. Using this estimate, how much money should Astrid budget for
her fuel expenses?

| Exercise 1.3C: Challenge

20 Darcy makes a number of mini spring rolls. After eating one,
she gives half the remainder to her sister. After eating another
spring roll, she gives half of what is left to her brother. Darcy
now has only five spring rolls left. How many did she start
with?

21 A recipe for eight biscuits requires 20 g butter, 30 g sugar and
40 g rolled oats.

a How many grams of sugar do I need if I want to make
16 biscuits?

b How many biscuits can I make if I have 140 g butter,
150 g sugar and 160 g rolled oats?

Online resources:

Interactive skillsheet Investigation Quick quiz
Multiplying and dividing Factorials =) 1.3

whole numbers
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Multiples, factors, exponents
and roots

Learning intentions Inter-year links
By the end of this lesson you will be able to ... & Support Multiples and factors
v find lowest common multiples and highest common factors, 2.3 Multiples and the lowest
and evaluate squares, cubes and roots common multiple
Year 9 1.1 Exponents

Key content video

MU|tip|eS } Multiples and the lowest

. common multiple
The multiples of a whole number are the numbers produced by

multiplying that number by another whole number.
For example, some multiples of 3 are:

3x1=3
3x2=6
3x3=9

The lowest common multiple (LCM) of two or more numbers is the common multiple of the
numbers with the smallest value.
Multiples of 4: 4, 8,@, 16, ...
Multiples of 6: 6,@, 18,24, ...
LCM: 12

Key content video

Fa CtO rS } Factors and the highest

OXFORD UNIVERSITY PRESS

. .. common factor
The factors of a whole number are the whole numbers which divide

exactly into that number.
For example, the factors of 12 are 1, 2, 3,4, 6 and 12.
The divisibility rules are helpful when looking for factors of large numbers.

=2 =3 +4
The last digit of the | The sum of all the The number made
number is even. digits in the number | by the last two digits
is divisible by 3. is divisible by 4.
=5 -6 =7
The last digit is The number is There is no easy
5 or 0. divisible by 2 and 3. trick for 7.
+8 =9 + 10

The number made The sum of all the The last digit is 0.
by the last three digits in the number

digits is divisible by 8. is divisible by 9.

This work must not be reproduced, stored, transmitted or circulated in any other form.
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e The highest common factor (HCF) of two or more whole numbers is the common factor of the
numbers with the greatest value.

Factors of 12: 1, 2, 3, 4,(6,)12
Factors of 18: 1, 2, 3,, 18
HCF: 6

} Key content video
Squares and square roots

Exponents

e Repeated multiplications can be represented using exponents.

exponent } Key content video
¢ Cubes and cube roots

base —>23=2 X2 X 2

e 'The base is the number that is repeatedly multiplied.

e The exponent (or index) represents the number of times the base is used in the multiplication.

e The square of a number is the result of multiplying that number by itself. Squaring a number is the
same as raising it to a power (or exponent) of 2 and is indicated by a superscript 2.
For example, 52 =5 x 5 = 25.

e The cube of a number is the result of multiplying that number by itself twice. Cubing a number is the

same as raising it to a power (or exponent) of 3 and is indicated by a superscript 3.
For example, 4° = 4 x 4 x 4 = 64.

Roots

e o find the square root of a number, find the number that when squared, or has ‘an exponent of 2’,
results in the original number.
e For positive numbers, there is an inverse relationship between squares and square roots.

For example, V9 = 3 because 32 = 9.
e o find the cube root of a number, find the number that when cubed, or has ‘an exponent of 3’, results
in the original number.

e There is an inverse relationship between cubes and cube roots.

3
For example, V8 = 2 because 2° = 8.
e When multiplying a number by a square root or cube root, we can write the number in front of the root
without using a multiplication sign.

For example, 5V9 means the same as 5 x V9

Squares Square roots Cubes Cube roots
12=1 T=1 1°=1 VT =1
22 =4 Vi =2 2=8 Vg =2
32=9 V9 =3 33 =27 V27 =3
42 =16 V16 = 4 4 = 64 V64 = 4
52 =25 V25 =5 53 =125 V125 =5
62 = 36 V36 =6 6° =216 216 = 6
72 = 49 V49 = 7 73 = 343 V343 =7
82 = 64 V64 = 8 8 =512 V512 =8
92 = 81 V8T =9 93 = 729 V729 =9
102 = 100 100 = 10 10% = 1000 V1000 = 10
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Worked example 1.4A Finding the LCM and HCF o
Determine:
a the LCM of 14 and 35 b the HCF of 24 and 38.
a 1 List the multiples of 14 and the multiples a Multiples of 14: 14, 28, 42, 56, 70, ...
of 35. Multiples of 35: 35,70, 105, 140, ...
2 Draw a box around the multiple with the The LLCM is 70.
lowest value that appears in both lists
(the LCM).
b 1 Listall the factors of 24 and all the factors b Factors of 24: 1,12, 3,4,6,8, 12,24
of 38. Factors of 38: 1,[2, 19, 38
2 Draw a box around the factor with the The HCF is 2.
highest value that appears in both lists
(the HCF).
Worked example 1.4B Calculating the square and cube o
Calculate:
a the square of 5 b the cube of 5.
1 To ‘square’ 5, raise 5 to the power of 2. a 52=5x5
To ‘cube’ 5, raise 5 to the power of 3. =25
2 Identify the base and the exponent and b 5°=5x%x5x%x5
multiply the base by itself as many times as =(5%x5)%x5
specified by the exponent. =25x5
=125

3 Perform the multiplication.

Worked example 1.4C Calculating the square root and cube root o
Calculate the value of each of the following roots.
a V36 b V64
a Use times tables to determine which number, a 6x6=36
multiplied by itself, is equal to the number So, V36 = 6
under the square root symbol.
b Use times tables and estimation to determine b 4°=4x4x4
which number, multiplied by itself three times, =(Ux4)x4
is equal to the number under the cube root —16 x 4
symbol. =64
So, V64 = 4
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: L |

Lowest common multiples are not necessarily ‘low’ in value; they can be large numbers.

There is no such thing as a ‘highest common multiple’, as any given number has infinitely many multiples.

Make sure you use a systematic method for finding all the factors; it is very easy to miss one or two.

A U U N

Don’t confuse exponents and multiplication!
For example, 23 =2 x 2 x 2
23#2x%x3
v/ Place your exponents carefully; they should be in smaller font than the base and sit high up on the

shoulder of the base — your 42 should look different to your 43!
L J

Learning pathways

1-5, 6(a, ¢, e), 7, 8(a-f), 2,3,6,7, 8(g-1), 9(3, 4* columns), 3(d-f), 6(b, d, f), 7, 8(j, k, I),
9(1%t, 2" columns), 10, 11, 14, 15 10-13, 16 9(3", 4" columns), 10, 11, 13, 15-19

I | Exercise 1.4A: Understanding and fluency

p521
1 Multiples can be produced by multiplying a whole number by another whole number.
a List the multiples of 6 and 9 up to 100.
b Identify the common multiples of 6 and 9 in the lists from part a.

¢ What is the lowest common multiple (LCM) of 6 and 9?

we14A 2 Find the lowest common multiple (ILCM) of each pair of numbers.

a 6and8 b 12and 18 ¢ 25and 30
d 12and 15 e 14 and 20 f 9and 15
3 Find the lowest common multiple (ILCM) of each group of numbers.
a 5,6and7 b 5,7and 9 ¢ 6,8and9
d 5,8and 12 e 15,18 and 24 f 9,18 and 27
4 Find all the factors of each number.
a 45 b 72 c 90 d 120 e 100 f 144

5 Listing all the factors of two numbers can help to find the highest common factor of those numbers.
a What is the highest common factor (HCF) of 18 and 36?
b What is the HCF of 21 and 45°?
¢ What is the HCF of 12 and 30?

6 Find the highest common factor (HCF) of each group of numbers.

a 42and 70 b 48 and 84 c 36and 63
d 144,180 and 200 e 120,240 and 360 f 500,900 and 725
7 Find the LCM and the HCF of each group of numbers.
a 24 and 45 b 16 and 36 ¢ 6,15and 20 d 7,12 and 22
we1.48 8 Calculate the square and the cube of each of the following numbers.
a 3 b 2 c 10 d 7 e 6 f 12
g 8 h 4 i1 i 9 k 11 1 14
we14c 9 Calculate the value of each of the following roots.
a 9 b8 c Viz2s d V64
e V8T £ V216 g V100 h V343
i V512 j V2197 k Vi9%6 1 V3375
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10 Find the value of each of the following by first evaluating any exponents and roots.

a 2°x\9 b 33+V36 c 72x103

d 4*=416 e 23x8? f 100% x V100
11 Find the value of each of the following by first evaluating any exponents and roots.

a 62x33 b 182+ 32 c 36%+6°

d 4>x2! e 122x42+32 f V81 x22x52

I Exercise 1.4B: Problem solving and reasoning

12 Sally and Jo have the same number of stickers. Sally’s stickers are in packs of 15 and Jo’s stickers are in packs
of 12. What is the smallest number of stickers each of them could have?

13 Taran is a florist. He receives a delivery of roses that divides into bouquets of 15 or 24.

a What is the smallest number of roses in the delivery?

b Taran has 24 roses and 40 lilies. If he wants to make identical bouquets with no flowers left over, what is the
greatest number of bouquets he can make?

14 A group of students is going on an excursion to the Zoo. The students can
travel on either buses that seat 30. or buses that seat 45 with all seats being
occupied. What is the smallest number of students going on the excursion?

15 Dizzy sold an equal number of wontons and dumplings today. Wontons
are sold in packets of 8 while dumplings are sold in packets of 12. What
is the smallest number of each that Dizzy sold?

16 Arvin has 24 toy trucks and 64 toy cars. He divides them into identical
groups so that there are no toys left over. What is the largest number of
groups there might be?

| Exercise 1.4C: Challenge

17 Jill has grown three types of potatoes in her garden: Pontiac, Sebago and Desiree. Seven Pontiac potatoes
weigh the same as four Sebago potatoes and five Sebago potatoes weigh the same as six Desiree potatoes.
Put the potatoes in order of weight from lightest to heaviest.

18 This question looks at the squares of numbers consisting of the digit 1.
a Find:
i 12 i 112 iii 1112 iv 11112
b Describe the pattern you see.
¢ Without using a calculator, use the pattern to write the results for:

i 111112 ii 1111112 iii 11111112 iv 111111112
19 How many numbers in the set {71,72,73,74, ...,7%°%} have a last digit of 3?

Online resources:

Interactive skillsheet Interactive skillsheet Worksheet Quick quiz
Lowest common Highest common factor Finding multiples 1.4
multiple and factors
Interactive skillsheet Interactive skillsheet Investigation
Exponents Squares and square Triangular numbers
roots
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p522

EEl 1 Round each number to the nearest hundred.

a 576
c 7871
e 45621

b
d
f

Checkpoint quiz

Take the checkpoint
quiz to check your
knowledge of the
first part of this
module.

934
2839
76618

F®l 2 Estimate the result of each calculation by first rounding each number to its leading digit.

a 849 + 381

65 x 43

493 x 28

8402 + 79

F¥1 3 Calculate each of the following.

a 64+ 98
c 6982 + 5176
e 6287 + 341 + 89

FF1 4 Calculate each of the following.
a 63 -45
c 846 —757
e 8743 -374

FF1 5 Calculate each of the following.
a 68-—34+ 287
c 5921 + 4827 —-4277

EEl 6 Calculate each of the following.
a 768 x 43

c 6214 x 57
e 7248 x 82

(e}

(¢

b

d
f
h

a o

b
d
f

56 - 18
582 + 16
825 +9114
658 — 180

745 + 832
28 + 743 + 6287
3916 + 5328 + 6124

582 - 96
5723 - 68
7398 — 3572

738 + 296 — 457
83422 + 82113 -57329

846 x 76
9262 x 83
6524 x 645

FEE] 7 Use short division to calculate each quotient and remainder.

a 395+-4
¢ 8328 =5
e 68341 =11

b
d
f

646 =7
76398 +~ 9
653789 + 6

7 8 Find the lowest common multiple (LCM) of each pair of numbers.

a 7and6
¢ Sand 12
e 18 and 24

b
d
f

4 and 9
30 and 45
36 and 54

E? 9 Find the highest common factor (HCF) of each pair of numbers.

a 24 and 30
¢ 45and 75
e 450 and 600

b
d
f

27 and 72
120 and 185
288 and 432

E? 10 Find the value of each of the following by first evaluating any exponents and roots.

a 62+4°3
c V81 x 42
e 12246232
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f

92+ 32
238
V49 x 3% + 82
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Integers

Learning intentions

By the end of this lesson you will be able to ...
v understand and use negative numbers.

Integers

Inter-year links

Support  Negative numbers

5.1 Negative numbers

’ Key content video
Negative numbers

e The set of integers includes all positive whole numbers, negative whole

numbers and zero.

e Negative integers are less than zero in value and are preceded by a negative sign, —, placed directly

before the first digit.

e DPositive integers are greater than zero in value and can be represented by using a positive sign, +.

The positive sign can also be left out.

increasing value

decreasing value

-10-9 -8 =7 =6 =5 —4 -3 =2 -1 0

1 1 1 1 1 1 1 1 1 |
negative integers

S N

3 45 6 7 8 9 10

1

positive integers

integers
e In the real world, negative numbers are used to represent ~ °C
quantities that lie on a scale that goes below zero. A sign is used 110
to indicate the direction relative to the reference point of zero.
. . 100
For example, a negative temperature indicates that the
temperature has dropped below the reference point of 0°. 90
e The magnitude of a number is the value of the number
ignoring the sign. For example, the magnitude of -3 is 3. e
Ordering numbers b
. . . 60
e Numbers are in ascending order when they are arranged in
order of increasing value. 50
e Numbers are in descending order when they are arranged in
order of decreasing value. &l
3 30
2 20
ascending 1
10
0
descending 0 <——— reference point
-10
e ‘Less than’ is shown using the symbol ‘<’. -20

‘Greater than’ is shown using the symbol >’.

>

‘Equal to’ is shown using the symbol ‘=".
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Worked example 1.5A Identifying the greater of two integers o

Identify which integer is greater in each pair of numbers. Use the following number line to help you.
a —5S5and?2

b

—4 and -7

-10-9 8 -7 -6 -5-4-3-2-101 2 3 4 5 6 7 8 9 10

Locate the two numbers on the number line and compare their positions. 2 is to the right of —5,

so 2 is greater than —5.

Use the ‘greater than’ symbol, >, in your answer.

Locate the two numbers on the number line and compare their positions. —4 is to the right of —7,

so —4 is greater than —7.

2 Use the ‘greater than’ symbol, >, in your answer.
a -5 2
-10-9 8 -7 -6 -5-4-3-2-10 1 2 4 5 6 7 8 9 10
2>-5
b -7 -4
-10-9 8 -7 -6 -5-4-3-2-10 1 2 4 5 6 7 8 9 10
-4 >-7
Worked example 1.5B Representing a situation with an integer o
Provide an integer to represent each situation.
a 'The temperature is 15 degrees above zero.
b A fish swims 4 m below the surface of the water.
¢ Your bank account is overdrawn by $30.
a 1 'The reference point is 0°. a 15
2 Determine the sign of the integer based
on the number’s position relative to the
reference point. ‘15 degrees above zero’
can be indicated using 15.
b 1 The reference point is the water surface. b -4
Determine the sign of the integer based
on the number’s position relative to
the reference point. ‘4 m below’ can be
indicated using —4.
c The reference point is $0. c -30
2 Determine the sign of the integer based

on the number’s position relative to the
reference point. ‘Overdrawn by $30’
can be indicated using —30.
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-

\

v/ The negative equivalent of a positive number is called the additive inverse.

For example, —4 is the additive inverse of 4.

v/ Don’t get your ‘greater than’ and ‘less than’ symbols mixed up! The ‘mouth’ of the symbol is always

trying to ‘eat’ the greater number.

For example, 4 > 3 and 3 < 4.

Learning pathways

1-5, 6(a-f), 7(a, c), 8(a, ), 9,

10(a-d), 11, 12 10(e-h), 12-15

4,5, 6(g-1), 7(b, d), 8(b, d),

% Q 6(g-1), 7(c, d), 8(c, d), 9, 10(e-h), 13-16

p522

1

WE 1.5A 2

I Exercise 1.5A: Understanding and fluency

As shown in the following number line, write:
a all the negative integers
b all the positive integers

c the integer that is neither positive nor negative.

-5 -4 -3 -2 -1 0
Which integer is greater in each pair of numbers?

a 3and9 b Oand>5

d 5and -8 e Oand -2
Which integer is smaller in each pair of numbers?

a Sand6 b Oand3

d 4and -5 e Oand -1
Which number is greater in each pair of numbers?

a Oand -38 b —42 and 24
d 125and -50 e —25and -35
Which number is smaller in each pair of numbers?

a 7and-70 b -2l and —-12
d —40and -50 e —354 and -345

—7and 1
—6 and —4

—2and 7
—8 and -9

14 and —-16
—14and O

55 and —68
f 450 and —450

C

Complete each number statement by writing < (is less than) or > (is greater than) in the space provided.

You can draw a number line to help you think.

a -3___ 2 b-8__ -4
d 9 -9 e -3__ -5
g 4__ -6 hs__ -12
j -18__ -8 k-6__ -7

Write each list of integers in ascending order.

a 14,-20,10,-7,8,-11,-12

c -33,42,-19,-41,0,6, 29

OXFORD UNIVERSITY PRESS

c 0 -1
f -7__ -2
i 6_ -4
1 -8 0

b -8,-88,68,8,-28,-18, -48
d 73,-82,3,-140,104, 145, -126
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8 Write each list of numbers in descending order.
a -15,71,-27,-10,4,-9 b -1,-2,5,10,-11,-5
c 0,5,-9,-14,21,-19 d -11,51,-71,-62,71,12,-72
9 List all the integers between, but not including, —7 and +4.
we 1.58 10 Provide an integer to represent each situation.
a The lift stops at the third floor below the “R
ground floor.
b You have $2174 in the bank.

The temperature inside a freezer is
18 degrees below zero.

d The shoreline of the Dead Sea, Jordan, is
408 m below sea level.

“CcONC

e 'The top of Mt Kilimanjaro, Tanzania, is
5895 m above sea level.

f A skydiver is 500 m above the ground.
g Your bank account is overdrawn by $46.

h A submarine is 40 m below sea level.

I Exercise 1.5B: Problem solving and reasoning

11 Polar bears live close to the edge of sea ice in the Arctic,
where in winter the temperatures range from around —45°C
to 0°C. In summer, the temperatures range from —10°C to
10°C. The ocean temperature is about —2°C.

a Show —45°C, 0°C, —10°C, 10°C and —2°C on
a number line.
b Is —10°C higher or lower than —45°C?
¢ Write the five temperatures in order from lowest to highest.

d A polar bear dips her paw into the water to catch a fish.
On a day with an air temperature of —18°C, does the
water feel warmer or colder than the air?

12 Automatic teller machines (ATMs) allow you to deposit and
withdraw money from your bank account.

a Ashwan checks his bank balance and sees he has $86 in
his account. Write this as a positive integer.

b The bank allows Ashwan’s account to be overdrawn.
This means that he can withdraw more money than he
actually has in his account. If he withdraws $100 at an
ATM, how much does he owe the bank?

¢ Write his new bank balance as a negative integer.

13 Jasmine needs glasses for reading as she is long sighted (hypermetropic). The prescription for the lenses in her
glasses is +2.50. Alex wears contact lenses because he is short sighted (myopic). His lenses have prescriptions
of —3.50 for his left eye and —4.25 for his weaker right eye.

a If Justin has a prescription of +1.75, is he long or short sighted?

b If Elle has a prescription of —4.75, is she long or short sighted?

¢ How does Elle’s prescription compare to Alex’s? Who has weaker vision?
d What do you think the reference of zero means in this situation?
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14 Bank statements usually show a transaction as a positive number if an amount is added or credited to the
account, or as a negative number for withdrawals or debits.

Use the following bank statement to answer these questions.

Transaction Balance

+$52
+$23 +3$75
—-$35 +8$40
-$51 -$11
+$34 +$23
+$13 +$36
—$49 -$13

a What is the largest amount:

i credited (added) to the account ii debited (subtracted) from the account?
b What is the smallest amount:

i credited to the account ii debited from the account?
¢ What does the final balance indicate about the account?

| Exercise 1.5C: Challenge
15 One way to represent integers is with coloured dots. Use one blue dot to represent +1 and . .
one red dot to represent —1. +1 —1
a How many red dots would you use to represent —3?
b Use the coloured dots to show each integer listed below. Draw each arrangement.
i 2 ii 4 iii 6 iv -5 v -1 vi 8
¢ One blue dot and one red dot together are called a zero pair. Explain how a zero pair represents 0.

Explain how this arrangement of dots represents —3.
'/ = ‘\I'/ = ‘\I
! II 1
1 1
Y Y
\\ . ’/\\ e 7

Zero zero
pair pair

e What integer does each arrangement represent?

' 900000000

o 1
i 000

16 Find five consecutive numbers that add to —35.

Online resources:

o

11

Interactive skillsheet Worksheet Investigation Quick quiz
Ordering positive and Comparing positive Comparing world 15
negative numbers and negative numbers temperatures
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Adding and subtracting
integers

Learning intentions

By the end of this lesson you will be able to ...

Inter-year links

v add and subtract positive and negative integers.

5.2 Adding and subtracting
positive numbers

Key content video

Adding and subtracting positive B) Adding and subracting

. positive numbers
integers

e When adding a positive integer, move to the right on the number line.

For example, to calculate —4 + 5, start at —4 and move 5 steps to the right.
-4+5=1

+5

A T T T T T

-5 -4-3-2-10 1 2 3 4 5

e When subtracting a positive integer, move to the left on the number line.
For example, to calculate —1 — 2, start at —1 and move 2 steps to the left.
-1-2=-3

-2

T T T T Ll T T

-5 4-3-2-101 2 3 4 5

Adding and subtracting negative
integers

e When adding a negative integer, move to the left on the number line.

For example, to calculate 4 + (—3), start at 4 and move 3 steps to the left.
4+ (-3)=4-3
=1l
-3
¥ "N

-5 -4-3-2-101 2 3 4 5

e When subtracting a negative integer, move to the right on the number line.

For example, to calculate —2 — (—5), start at —2 and move 5 steps to the right.
-2-(-5=-2+5

=5
F 5
Y NV NN
-5 -4 -3-2-101 2 3 4 5
e Adding a negative number can be simplified to subtracting its value. +(—) =~
e Subtracting a negative number can be simplified to adding its value. —(=)=+
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Worked example 1.6A Adding and subtracting positive numbers o
Evaluate:
a —-6+8 b 4-8
a Start at the first number, then add the second number by moving right. a -6+8=2
+8

T ¥ T T T T T T T T T T

-7 -6 -5-4-3-2-101 2 3 4 5

b Start at the first number, then subtract the second number by moving left.

-8 b 4-8=-4
FN NN NNV

-5 -4-3-2-101 2 3 4 5

Worked example 1.6B Adding and subtracting negative numbers o
Evaluate:
a 4+ 7 b -2-(-3)
a 1 Simplify the calculation. Remember that +(—-) = —. a 4+ 7N =4-7
2 Start at the first number, then subtract the value by moving left. -_3

—

-5 -4-3-2-101 2 3 4 5
b 1 Simplify the calculation. Write the problem in a simpler
equivalent form by replacing — (—) with +.
2 Start at the first number, then add the value by moving right. b -2-(3)=-2+3
+3 =

-5 -4-3-2-101 2 3 45

: Liszmrms |

v The negative sign is identical to the minus sign. The function of the symbol depends on its context.

Example | Function of ‘-’ Read as
-8 Indicates the number is less than zero in value ‘negative eight’
2-8 Indicates the operation of subtraction ‘two minus eight’
-8 +2 Indicates the number is less than zero in value ‘negative eight plus two’

v/ Don’t make assumptions about the sign of the answer — subtraction can produce positive numbers and
addition can produce negative numbers!
v/ When simplifying calculations involving negative numbers, only combine the signs located in between
the numbers.
F=) == =(=) =+ FCaF) = =(aF) ==
o %
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Learning pathways

1-2, 3-4(a-e), 5(a-c), 6(a-e), 7(a), 3-4(e-i), 5(d-f), 7(b), 8(b,d,f), 9(b,d), 11,
8(a,ce), 10,12, 13,16, 17 12,14, 16,18 Q 7-9,12-18

I | Exercise 1.6A: Understanding and fluency

p523

1 Match each diagram (A, B, C) to the appropriate problem (a, b, ¢).

A Y . B NN C F NN

T T T T T T T T T T Al T

-13 -12 -11 -10 -9 -8 8§ 9 10 11 12 13 -16 -15 -14 -13 -12 -1
a —-12-3 b -12+3 c 12-3

2 Calculate each result for question 2.

3 Decide whether each result is positive, negative or zero.

a -3-7 b 16+ 14 c 8-15 d -13+13 e —11+18
f 19-12 g -17+4 h -14-10 i 17-20 j —-15+16
we16A 4 Evaluate.
a —4+7 b 1+5 c 8-3 d -2-6 e -9+5
f 3-6 g -5-1 h 7-2 i 2-6 j -8-3
5 Simplify the following calculations by using + or — to fill in the boxes.
a -3-(+7)=-3[]7 b1+(+6)=1[]6 c -4+ (=5=-4[]5
d 2-(-4=2[ 4 e S—(+9)=5[]9 f -6-(-8)=-6[]8
we168 6 Evaluate.
a —4-(-7) b 9+ (-3) c 2-(+6) d -5-(-5) e -8+ (+7)
f 6+(1 g -3-(-4 h 4-(+9) i 2-(7) i -1+ (1)
7 Complete each addition table.
a + -5 -3 0 1 4 b + -10 -14 =7 13 19
-3 -2 11
=7 14
-1 -1 -10
3 5272,
6 1 -18

8 Calculate:

a —2+5+4+7 b 3-9+2 c 6-1-8

d 8+ (-6) - (-10) e —22-—(+5) + (+13) f —-14 - (-8) + (-25)
9 Evaluate each of the following using the commutative and associative laws.

a 14-5-(-6) b 10-13+ (-7)

c 8—-497 + (-128 - 3) d -15+ 528 +365-28

I Exercise 1.6B: Problem solving and reasoning

10 You enter a lift at the 15th floor and travel down 19 floors. Write down and evaluate a calculation that can be
used to determine which level you finish at.

11 Sarah enters a lift at the third floor and travels down nine floors and then up five floors. Write down and
evaluate a calculation that can be used to determine what floor she finishes at.
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12 What is the difference between a temperature of —18°C and a temperature of 33°C?
13 Jess owes her brother $60.

a Write this amount as an integer.
b She pays him $35. Write an addition problem to work out the amount she still owes him.
¢ How much does Jess still owe her brother?

14 A bungee jumper dives from a platform (position A) 50 m above the water.
He dips 2 m under the water (position B) before rebounding to a
height 18 m below the platform (position C).

a If the reference is the surface of the water, write positions A, B and C
as integers.

b Worite an expression to find the distance between:
i AandB ii Band C iii A and C.

¢ Calculate each distance.

d What is the largest distance for part ¢? Explain why that is the largest distance.
15 A deep sea submersible is lowered into the ocean from a ship’s deck 15 m above sea level. The driverless
vessel is on a mission to take photos of deep sea animals.
For each part, write an addition or subtraction problem and then calculate the answer.
a A deep sea anglerfish is 900 m below sea level. What vertical distance has the submersible travelled from
the deck of the ship to reach this fish?

b A deep sea amphipod is 2500 m below sea level. How much further has the submersible travelled vertically
to reach it?

¢ What vertical distance does the submersible now need to travel to return to the deck of the ship?

d When the ship gets back to the dock, the crane on board the ship lowers the submersible onto the dock.
The crane lifts the submersible 2 m above the ship’s deck, moves it horizontally at that height and then
lowers it 8 m onto the dock. What is the height of the dock above sea level?

| Exercise 1.6C: Challenge

16 What number should be subtracted from each of these to give the result of 20?

a 65 b -10 c 1281 d -347 e —1000 f -3240
17 Find the missing integer to make each number sentence true.

a -54+33+[ |]=12 b 121-[ |-50=-6

c -300+225-] ]=50 d [ |-58+73=-25

18 At the start of March, Tyra’s bank account shows a balance of —$310. At the end of the month, it shows a
balance of —$247.

a Calculate the difference between the two account balances. Show the subtraction problem you used to
calculate the result.

b Interpret the result to part a.
Hint: What does this result mean?

Online resources:

Interactive skillsheet Worksheet Investigation Quick quiz
Adding and subtracting Simplifying addition and Create a subtraction 1.6
with negative numbers subtraction calculations
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Lesson 1.7
Multiplying and dividing
integers

Learning intentions
By the end of this lesson you will be able to ...
v multiply and divide positive and negative integers.

Inter-year links
Support Multiplying whole numbers
1.4 Multiplying whole numbers

. . . Key content video

MUItIplylng Integers } Multiplying and dividing
int S

e Multiplying two integers can give a result that is positive or negative eser

(or zero), according to these rules.
— The product of two positive integers is a positive integer.
— The product of a positive integer and a negative integer is a negative integer.

— The product of two negative integers is a positive integer.
+ X + =+
+ X
— X + = —
X

e Division of integers follows the same rules as multiplication of integers.
— The quotient of two positive integers is a positive integer.
— The quotient of a positive integer and a negative integer is a negative integer.

— The quotient of two negative integers is a positive integer.
+ =4+ =+
+ ==

— - =+

Exponents of negative numbers

e When applying exponents to negative numbers, the sign needs to be taken into account.

exponent

base — <72)t =(-2) X (=2) x (-2) =-8
— The square of a negative number is positive.
For example, (—4)? = 16.
— The cube of a negative number is negative.
For example, (—4)% = —64.
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Worked example 1.7A Multiplying integers 0
Evaluate each product.
a —4x7 b -9x(-5)

a 1 Determine whether the result is positive a 4x7=28

or negative. The signs are different, so the
result is negative.
2 Calculate the product. So, —4x7=-28
b 1 Determine whether the result is positive b 9x5=45
or negative. The signs are the same, so the
result is positive.

2 Calculate the product. So, —9x (=5) =45
Worked example 1.7B Dividing integers o
Evaluate each quotient.
a -30-= (-5 b 28+ (-7)
a 1 Decide whether the result is positive or a 30-5=6

negative. The signs are the same, so the
result is positive.
2 Calculate the quotient. So, =30+ (-5) =6
b 1 Decide whether the result is positive or b 28+-7=4
negative. The signs are different, so the
result is negative.

2 Calculate the quotient. So, 28 = (=7) =4

Worked example 1.7C Multiplying three integers o

Evaluate the product —3 x (=5) x (=2).

1 Work from left to right. Multiply the first two -3x (=5 =15
numbers and determine the sign. As the signs
are the same, the result is positive.

2 Multiply the result by the third number and 15%x (-2) =-30

determlne. the 31g1'1. As the signs are different, “3x (=5) x (=2) = -30
the result is negative.
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v/ Be careful when determining the sign of a result when multiplying or dividing numbers.
v’ If the signs are the same, then the result is positive.
v’ If the signs are different, then the result is negative.

Learning pathways

1(a,c), 2-3(1%, 2" columns), 4(a,c,e),
A 5-6(1%, 2" columns), 7(a), 9-10(a,d),
11-12(a,c,e), 13-15, 18-19

5-6, 7(b), 8, 9-10(d-f), 11-12(a,c,e), 14, Q 5(i-1), 7(b), 8, 9(d-f), 10(b, d, e), 11(c, d),
15, 17-19, 20(a, b) 12(d-f), 16-21

ml Exercise 1.7A: Understanding and fluency

p524

1 Express these repeated additions as multiplications.

a 9+94+9+9+9
c (6+6+6+6+6+6+6+6+6+6)

b (-N+ED+ED+HED+ED+ (D
d —[(=3)+(=3)+(=3) + (=3)]

we17a 2 Evaluate each product.
a 3x (-4 b 7x5 c —6x2 d -3x(-9
e —-1x8 f 4x(-6) g -8x (-9 h 2x10
i —4x11 i 7x(-1 k -2x(-4) 1 9x5
we178 3 Evaluate each quotient.
a 15+ (-3) b -32 -+ (-8) c 24-+4 d -63+9
e —17=(-1) f 48 = (-6) g —-56-+8 h -81 =+ (-9
i 42+ (-7) i —-12+1 k —-20+ (-2) 1 72+ (-8)
4 Evaluate each quotient.
—48 60 =51 150 —200 57
2 7% b =5 ¢ =3 d To ¢ 25 ~19
5 Calculate each of the following.
a 5x(=7) b -9+3 c 28+ (-4 d -10x6
e 36+ (-9 f —-15x(-4) g —100 =20 h 18 x (-2)
i -3 x(-30) i 25+ (=25 k —1x38 1 45+ (-1)
6 Complete each statement.
a —-15x[ |=45 b s6=[ ]=-8 c [[Jx(-4)=36
d [ ]+ (-25=-4 e —140+[ |=2 f [ ]x16=-48
7 Complete each multiplication table.
a X -2 -1 0 1 2 b -20 -10 20
-4 8 -4 7 70
=2 =50
0 0 0
2 =2 50
4 -4 30
6 -120
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8 A short way of writing —1 x (=2) is —(—2). Write each problem as the product of two numbers and then
calculate the result.

a —(-7) b —(+12) c —(-88) d —(+25) e —(8-5) f —-(-3+2)

we17¢ 9 Evaluate each product.

a —4x3x (-5 b 3x(-2)x7 c 6x(-1)x9

d 8x2x(-3) e —5x(-2)x(-13) f -7x3x(-4)

10 Evaluate each statement.
a -2x2x(-3)x3 b 20+ (-2) = (-2) = (-1) c —-4x(-1)x3x(-2)
d -18 =+ (-2) x4+ (-6) e 9x(-2)+3x (-5 f -7x(-4) +2x(-3)
11 Calculate the value of the following squares and cubes.
a (—10)2 b (-2)? c (-4) d (-3)° e (=5)° f (-10)°
12 Determine the sign that each of the following expressions will have when evaluated.
a —2x4x (=5 b -3x(-1)2x7 c -9+ (-1)*x3
d 6x2=+(-3) e —10 =+ (-100) x (—1000) f —(-1)x2=(-3)
I Exercise 1.7B: Problem solving and reasoning
13 Complete each set of problems. Describe the pattern you see.

a 2x5=__ b -Ix5=__ ¢ —4x(-5)=__ d 5% (=5) =
Ix4=__ “Ix4=__ —4x(-4)=__ Sx(—4) =
2x3=__ -3Ix3=__ —4x(-3)=___ sx(=3)=__
2x2=__ -Ix2=__ —4x(-2)=__ sx(=2)=__
1x1=__ -3x1=_ —4x(-1)=___ Sx(-1)=___
I1Xx0=__ -IX0=__ —4x0=__ 5X0=__
1x(-1)=__ -Ix(-1)=__ —4x1=__ Sx1=__
2x(-2)=__ -Ix(-2)=__ —4x2=__ Sx21=__
1x(=3)=__ -3x(-3)=__ —4x3=_ 5x3=_

X (-4)=__ —-Ix(-4)=__ —4x4=__ Sx4=__
2x(-5)=___ -Ix(-9)=__ —4x5=__ SX5=__

14 Dividing is the inverse operation to multiplying.
a Complete each statement.
i 2x3=[|so[ |+2=30r[ |+3=2
ii 2x(-3)=[Jso[ J+2=-3or[ |- (-3)=2
iii —2x3=[ Jso[ |+ (-2)=30r[ |+3=-2
iv —2x(=3)=[ Jso[ ]+ (-2)=-3or[ |+ (-3)=-2
b Does division follow the same pattern as multiplication to give positive or negative results?
¢ Is the result positive or negative for each of these division types?
i positive + positive ii negative +~ negative
ili positive = negative iv negative =+ positive
15 Zero is the only integer that is neither positive nor negative.
a Using a calculator, determine:
i 8x0 ii —15x%x0 iii 0 x 65 iv 0 x (=72)
b What do you notice when you multiply any integer by zero?
¢ Using a calculator, determine:
i 0=-(-9 ii 0+26 iii 0 = (—-11) iv 0 = 39

d What do you notice when you divide zero by any non-zero integer?
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16 Astro the dog has escaped from his yard. His owners decide to search along the road which runs east-west outside
the house. This number line can be used to represent the road outside the family’s house, with the house at zero.

a Tyler and Rhys walk 120 m west from the house and call Astro’s name. What is their position on the

number line?
family’s house

S
west HH east

) —2IOO —1I60 —1I20 —éO —:10 (I) 4I0 8I0 léO léO 2(I)0 f
b Sophie and Imogen walk 80 m east from the house and call Astro’s name. What is
their position on the number line?
¢ What is the distance between the pairs of searchers?
d Imogen now walks a further 30 m east. What is her new position on the number line?
e Rhys now walks 160 m east. What is his new position on the number line?
f What is the distance between:

i  Sophie and Rhys ii  Tyler and Imogen?
g Natalie starts at the house, then walks twice as far as Sophie but in the same
direction as Tyler. What is her position on the number line?

h Hayden starts at the house, then walks one-third of the distance walked by Tyler and
in the same direction. What is his position on the number line?

i A neighbour has found Astro in her yard, 60 m west of the family’s house. Who is closest to Astro? How far
and in which direction does he or she need to walk to collect the dog?

j If each member of the family now walks home, calculate the distance each person walked from the start of
the search.

17 Consider (+3)%, (—=3)?%, 3% and -3
a Which of these produce the same result? b Explain how (-3)? is different from —32.
¢ Decide whether each pair produces the same result.
i (-4)’and -4° ii  (-2)*and -2* iii (-1)%and -1°¢ iv (-10)°and -10°
d Describe the general pattern you have seen.
18 What integer(s), when squared, give(s) each result?

a 49 b 81 c 1 d 4 e 64 f 100
19 What integer(s), when cubed, give(s) each result?
a 27 b -125 c 64 d -1 e —64 f -1000

| Exercise 1.7C: Challenge

20 Find two integers that have:

a asum of —9 and a product of 18 b asum of 4 and a product of —45
¢ asum of —5 and a product of —66 d asum of 10 and a product of —56
e a difference of 2 and a product of 24 f a difference of 8 and a product of 9.

21 The product of 4 integers is 50. What are the possible sums of these 4 integers if they are:

a all positive b all negative ¢ amix of positive and negative?

Online resources:

Interactive Interactive Worksheet Worksheet Investigation Quick quiz
skillsheet skillsheet Multiplying Powers of Multiplication =) 1.7

Multiplying Exponents and dividing positive and triangulation
and dividing of negative integers negative
negative numbers numbers
numbers
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Order of operations

Learning intentions Q)
By the end of this lesson you will be able to ... o

v use the order of operations to correctly evaluate
expressions.

Order of operations

‘BIDMAS?’ can be used to help remember the order of operations.

Support

Inter-year links
Order of operations
1.8 Order of operations

} Key content video
Order of operations

For example,

B | Brackets Operations inside brackets are always performed first.

22X (4-6)—8+(-2) =2>x (-2) -8+ (-2).

I | Indices Next, evaluate exponents and roots.
(exponents) For example,

2°x(=2) =8+ (-2)=4x(-2)—-8=(-2).

=)

M | Multiplication | before adding or subtracting.
For example,

Division Then, working from left to right, perform any multiplication or division

4% (=2) 8= (=2) = -8 — (—4).

S | Subtraction subtraction.

For example,

A | Addition Finally, working from left to right, perform any addition and

88— (—4) = -8 +4=—4.

Operations at the same ranking are performed in order from left to right.

For example,

13 _ _ 3 __60
5+8-2=13-2 and 20 x 5= -To
=11 = -6.

Where there is more than one set of brackets in the problem, perform the operations inside the

innermost brackets first.

For example,
Rx(GB-3)]-7=2%x6-3)]-7

=2x2)-7
=4-7
= -3.
Addition (+) Subtraction (-) Multiplication (%) Division (%)
e Sum e Difference e Product e Quotient
e DPlus o 'Take away e Times e Divide
e More than e Less than e Multiply e Shared
e Increase e Fewer e Groups of e Distributed
o Total e Reduce
o ’'Together e Minus
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Worked example 1.8A Order of operations o
Evaluate each of the following.
a —-3+4x(-2) b 7-(-15 =5 ¢ (=2)’%x3+5
a 1 Perform the multiplication and determine a —-3+4x(-2)=-3+(98)
the sign of the result.
2 Simplify the signs and perform the =-3-8
subtraction. =-11
b 1 Perform the division and determine the b 7-(-15+-5=7-(-3)
sign of the result.
2 Simplify the signs and perform the =7+3
addition. =10
c 1 Apply the exponent and determine the c (-2)’%x34+45=-8%x3+5
sign of the result.
2 Perform the multiplication and determine =-24+5
the sign of the result.
3 Perform the addition. =-19
Worked example 1.8B Order of operations with brackets o
Evaluate each of the following.
a —-18+-(@4-10)+2x7 b 6-[-12=-(09-5]*-2
a 1 Perform any operations inside brackets a —-18-4-10)+2x7=-18+--6+2x%x7
first.
2 Working from left to right, perform division =3+2x7
and multiplication before addition. =3+14
3 Perform the addition. =17
b 1 There are two sets of brackets. Perform b 6-[-12-09-5]1?-2=6-[-12+-4]*>-2

the operation in the innermost set of
brackets first.

2 Perform the operation in the remaining set =6—-[-3]>-2
of brackets.

Il
(o)}
|
\O
|
\9}

3 Apply the exponent before addition and
subtraction.

4 Working from left to right, perform the =-3-2
subtraction. =-5
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: =l

Remember to use BIDMAS rather than working from left to right.

It is helpful to determine the sign at each step of a calculation before progressing.

AN NN

For multiplying and dividing integers, recall the simplification rules for calculations involving two
numbers.
o [f the signs are the same, then the result is positive.
o If the signs are different, then the result is negative.
H(-)=- ()=t H(B)=+ (+)=-
v/ For adding and subtracting integers, recall the simplification rules. You can also use the number

line to help you.
- %

Learning pathways

A 1-3, 4(1%t column), 5-10, 12, 13(a, b) |:| 3, 4(2™ column), 5-9, 11, 13-16 Q 4(2 column), 5-8, 13, 14, 16-19

EH | Exercise 1.8A: Understanding and fluency

p524

1 For each calculation, list the operations in the correct order in which they should be completed.

a -28-3x7+11 b 50+ (34 -19) = (-5) c 12+ 3 xV4—(-41)

d -20-2x6+3? e 8+[9-(-3+2)] f 24-6+[5+(-D]?
we18A 2 Evaluate each of the following.

a 16 +28+4 b 60-2x10 c 27+3+6x11

d 22+30x2*=15 e 10x8—-7x\9 f 62-8x3+35

3 Evaluate each of the following.
a 7-2x8 b -1+16+16 c 28-3x11
d —6+5xV27-2 e —5+[-9+ (-6+4)] f 42D+ [5%x(=2)7

we1.88 4 Evaluate each of the following.

a 72+ (7+2)-2x3 b 27 -14) x (19 + 11)

c 11-(4x2-19) d (-3x7+1)+(8-12)

e 9247 x (34— 28) £ 10x8—4x(32+13)

g 60=-[6+(3x5-1)]+48 h -12+[-48+ (28 -26)]*-9
5 Evaluate each of the following.

a (—3)’x(-14+10) =~ (-6) b (-19+16)>+ (-23+17)3 c (=2)’x(-4)+ (-9

d (-2)2x (=22 e (120 +6) — (—10) =V4 f [-3+150=50)] x(=7)?+52
6 Evaluate each of the following using the commutative and associative laws.

a -10-8x4 b 17-(-13+7)

c (-9)x5+11x (-9 d 4x8x (~125) x 25

e 48 x 75 x 81 = (=25) =24 = (=27) f 365 x (=23) + (=365) x 77

g —64+64 x 101 h -63 x (-257) + 630 x (-25)
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7 Use the correct order of operations to determine the value of the following expressions. Hint: The root sign is a
grouping symbol, so operations contained within the root sign should be completed before applying the root.

a 4(V25 + 15) b (V36 -v25)° c NT-R a 3(i3-122)’°
8 Identify the mistakes that have been made in the following calculations.

a (—10+18)2=-64 b —15+5x5=-50 c —18+3+V36=-2

d (4-20)+(-4)=-4 e (-4)?=-8=38 f —5x6+90=10=39

9 Find the correct answers to the problems in question 8.

I Exercise 1.8B: Problem solving and reasoning
10 In which of the following do the brackets not change the value of — 22 + 5 x 32 -2 x Vg — 72
A (=2)2+5x3-2x V87 B (-22+5)x32-2xV8-7
C-2+(5%x3)-2xV8-7 D -22+5x (32-2) x\8 -7
11 You have $195 to buy three shirts priced at $58 each.

a Worite a calculation to show how to work out how much money you will have left over.

b Estimate how much money is left over by rounding each number to its leading digit then performing
the calculation.

¢ Perform the calculation in part a and compare your estimate to the exact amount of money you have
left over.
12 Using the images shown, calculate the cost of buying lunch for the class: 14 salad rolls, 11 samosa packs,
9 flavoured milks, 16 orange juices and 25 apples. Show the numbers and operations you used in the calculation.

$7 $6 for three $4 $5 $1

13 When standing with outstretched arms above her head, the height of an
Olympic diver is 3 m. She dives from the 10 m platform and touches the bottom
of the pool with her outstretched fingers. The depth of the pool is 6 m.

a If the pool surface is the reference point for zero, write the maximum
height of the diver above the pool surface as a directed number.
b Write the depth of the pool as a directed number.

¢ Write a subtraction problem to calculate the vertical distance covered by
the diver. Hint: Find the difference between the two positions.

d What vertical distance has the diver covered?

14 The daily maximum and minimum temperatures at Thredbo were recorded
over a week.

Sun Mon Tue Wed Thu Fri Sat
Maximum temperature (°C) 8 4 -3 -2 -1 0 1
Minimum temperature (°C) 2 -3 -5 -6 -6 -3 0

a Calculate the difference between the minimum and maximum temperatures for each day.
b Which day had the biggest range of temperatures?

(e}

Calculate the average (mean) of:
i  the maximum temperatures ii the minimum temperatures.

d What is the difference between the average minimum and average maximum temperatures?
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15 This incomplete statement shows some deposits and withdrawals made to Martin’s bank account.

Date Reference Transaction Balance

30 April - - +$289
2 May Tony’s Newsagent +$132

15 May Movie Place -$17

21 May Bicycle City -$500

24 May Tony’s Newsagent +$230

26 May DD Online Music Store -$38

27 May Sports and Stuff Pty Ltd +$69

a Is a transaction of +$132 a deposit or a withdrawal?
b Is a transaction of —$17 a deposit or a withdrawal?

What does it mean if the balance in Martin’s account is:

(e}

i positive ii negative?
Find the account balance after the transaction made on 21 May.

Find the balance after the transaction made on 24 May.

What transaction is made on 27 May so that the account balance is +$69?

@ = 0o o

Was Martin’s account overdrawn at any stage? What penalty do banks have for an account that is overdrawn?

| Exercise 1.8C: Challenge

16 If the sum of two numbers is zero, is the product of the numbers positive or negative? Explain.
17 Find three integers whose sum is —5 and product is 120.

18 Evaluate the following.

a 6+ 52 b 4- —64
63 52
6 + 10 —
3. 43 s 132
55 —54
34 3-
- 96 T 50
40 7
8 + 3
4 36
8+ 3
5 10
1+ 4
148 124
2 3

19 The ‘Four Fours’ problem uses four of the digit ‘4’ and a combination of operations and brackets to write

calculations that are equal to each integer.

For example, 4 + 4 + 4 + 4 = 16.

a Write a series of calculations, using four ‘4’s and any combination of the operations +, —, X, +~ and brackets,
that are equal to each of the integers O to 20. Are all of these integers possible using these operations?

b If we include the square root operation, V4, can you write a calculation for each of the integers 1 to 20?
If you couldn’t find all the numbers in part a, see if you can find them using the square root operation.

¢ The factorial, n!, is an operation that multiplies each of the integers from a number, 7, down to 1.
For example, 4! =4 x 3 x 2 x 1 =24,
Using the factorial with the above operations, which numbers are now possible?

d Explain how you could use your results above to write calculations that are equal to each of the integers
from —20 to —1.

Online resources:

Interactive Worksheet Investigation Quick quiz
skillsheet Working with positive Converting 1.8
Order of operations and negative numbers temperatures
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Review: Integers

Module summary

Rounding and estimating

2] 600~ 13000 122|300~ 12000

9 4

8| Round (;) Round
/

®|up 1| down
5 0

Leading digit

|—>123456 :23 456 = 100000

1

229
+ 342

111

321
- 204

Adding and subtracting

571 <— answer

117 <— answer

Ones column: 9 + 2 = 11, carry the 1
Tens column: 2 +4 + (1) =7
Hundreds column: 2 + 3 =5

Ones column: Take 10 from the tens column, 11 -4 =7
Tens column: 1 -0 =1
Hundreds column: 3 -2 =1

The distributive law

Multiplication algorithm

Short division

A % 2 quotient

5%X32=5x(30+2) 34 ¢

=5x30+5Xx2 x 26 a5 inder 1

=150 + 10 Multiply by ones —> 204 (34x6) 632751 remanast

=160 Multiply by tens —> + 680 (34 x 20) T I_$_I T

Add the results —> 884 .. S .
L t divisor dividend remainder
owest common
multiple (LCM)
_ Squares and cubes
Multiples of 4: 4, 8, @ 16, ...
3,
Multiples of 6: 6,() 18,24, ... | | 1P=1x1=1 [~ +T=1 |Pr=1x1x1=1 7 1=
LCM: 12
. 2=2x2=4 Vi =2 2=2x2x2=8 B=2

Highest common
factor (HCF) p—
Factorsof12:1,2,3,4,@12 2=3x3=9 Vo =3 33=3x%x3x3=27 27=3
Factors of 18: 1, 2, 3,(6)9, 18

HCF: 6
Integers Adding and subtracting integers

increasing value + (_) = - o ( + ) =
decreasing value - (—) =+ + ( + ) =+
-10-9 8 7 -6-5-4-3-2-10 12 3 45 6 7 8 9 10 . . .
b o Multiplying and dividing integers
negative integers Zero positive integers
integers + X+ =+ + -4+ =+
Order of operations + X —=— =
B | Brackets 5% (10-2)=5x8=40 - X+ =- -+ =-
I | Indices 3°_4=27-4=23 - X —=+ —=—=+
(exponents)
D | Division 5%X3-4+8+4=15-4+2=13 .
Powers of integers
M | Multiplication
CXpOl’lCHI
A | Addition 15-4+2=13 v
base —=» (—2)3 = (=2) X (=2) X (=2) = —
S | Subtraction o =2) (2) x (=2) x (=2) 8
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3 Review questions 1.9A:

Mathematical literacy review

The following key terms are used in this module:

e ascending order

e associative law

* Dbase

« BIDMAS

e Dby-parts method

e common factor

* commutative law

* compensation
method

e cube

e cube root

descending order
distributive law
dividend

divisor

estimate
exponent

factors

highest common
factor

index

integer

Review quiz
= lake the review
quiz to assess your

knowledge of this
module.

jump method
leading digit
lowest common
multiple
magnitude
multiples
negative integers
positive integers
product
quotient
reference point

Quizlet

Test your knowledge
of this module by
working individually
or in teams.

remainder
round down
round up
rounding

short division
square

square root
vertical addition
algorithm
vertical subtraction
algorithm

1 Which mental strategy for adding or subtracting numbers involves rounding one number to make the
calculations easier, and then adding or subtracting the amount by which the number was rounded up or down?

2 At which stage of BIDMAS are roots evaluated?
3 When performing a division, what is the quotient?
4 Identify the key terms being referenced in each of these definitions.
a the set of positive whole numbers, negative whole numbers and zero

b an approximate value which is close to the actual value

¢ the result of a multiplication

5 Using an example, provide a definition in your own words for the following key terms.

a multiples b square root ¢ ascending order

6 Complete the following sentences using words from the key terms list shown above.
a The states that the order in which numbers are added does not change the result.

b The of a whole number are the whole numbers which divide exactly into that number.

Review questions 1.9B: Multiple choice

EEl 1 By first rounding each number to its leading digit, what is an estimate for 526 x 68?

A 36000 B 35000 C 33664 D 31200
EEl 2 Which of the following numbers would be 700 when rounded to the nearest hundred?

A 789 B 750 C 634 D 651
FF1 3 Whatis 45783 added to 67398?

A 113181 B 113081 C 113171 D 112181
EF1 4 Whatis 3765 subtracted from 9632?

A 5877 B 5967 C 6867 D 5867
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FEE1 5 Which calculation is being displayed in this diagram of the compensation method?

- 80
A
| | |
74 78 154
A 154-76=78 B 154-84=78
C 154-84=74 D 74+ 78 =154
FEl 6 Whatis 144 multiplied by 212?
A 356 B 30536 C 30000 D 30528
EEl 7 Whatis 672 divided by 12?
A 58 B 57 C 56 D 55
FEEl 8 What are the quotient and remainder when 1175 is divided by 7?
A quotient = 166, remainder = 1 B quotient = 167, remainder = 1
C quotient = 168, remainder = 1 D quotient = 167, remainder = 6

F 9 Which of the following is the HCF of 36 and 90?

A 3 B 9 C 36 D 18
7 10 Which of the following represents the square root of 36?
A V36 B V6 C 362 D 62
X 11 Which of the following numbers is smaller than —25?
A -18 B 2 C -30 D 0
EEl 12 Which list of integers is written in descending order?
A 14,11,6,0,-3,-5,-22 B 14,11,6,0,-22,-5,-3
C -22,14,11,6,-5,-3,0 D -22,-5,-3,0,6,11, 14
[T 13 What integer when added to 12 gives —7?
A -19 B -5 C 5 D 19
3 14 What is —24 — 20?
A 4 B 4 C -44 D 44
X 15 What does —35 — (—47) simplify to?
A -35-47 B 35-47 C 35+47 D -35+47
16 What is 8 + (—2)?
A -16 B -4 C 4 D 16
17 What pair of integers gives a sum of —5 and a product of —36?
A —-4and9 B —-9and 4 C 4and9 D -9and -4
18 Which gives the largest result?
A (-2)° B 62 C (-D° D (-4)°
EXJ 19 Which of these problems does not equal 5?
A -4-11+16-2+6 B 8-13-1+17-6
C -7+5-9+22-6 D 5-12+3-7+6
E¥J 20 What operation is performed firstin 6 x (12 — 5) + 82 = 4?
A 12-5 B & C 6x12 D 64 +4
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Review questions 1.9C: Short answer

F¥l 1 Round each number to its leading digit.
a 236 b 67145 c 3890 d 149046

EEl 2 Estimate the result by first rounding each number to its leading digit.
a 12345+ 3648 b 94501 — 32566 c 394 x 338 d 18654 =425

¥l 3 Three houses in one street were all sold on the same day. The selling prices were $765 340, $875 900 and
$655000. What was the total price of all three houses?

F¥l 4 The City of Newcastle has 390 519 residents, while the Blue Mountains region has 78 121 residents. What is
the difference in the number of residents between the two local government areas?

FEl 5 Quinn sold 14 bouquets of roses today. If each bouquet has 12 roses, how
many roses in total did Quinn sell?

EEl 6 Tyler has saved up $165. He intends to spend the money on $15 t-shirts.
How many will he be able to buy?

7 7 Aida sold equal numbers of jam donuts and cinnamon donuts today. Jam
donuts are sold in boxes of six, while cinnamon donuts are sold in packets of
nine. What is the smallest number of each that Aida sold?

71 8 Find the value of the following.

a 6° b 27
¢ 8 squared d 112
2 9 Find the value of the following.
a square root of 4 b V81 ¢ cube root of 27 d Vizs

EEl 10 Use the correct inequality sign to make each statement true.

a —-5[]2 b -5[]-2 c 7[]-4 d 4[]-7
FEl 11 Write each list of integers in ascending order.

a 24,-40,20,-14,16,-22,-24

b -17,21,-27,-35,0,9,63

¢ —6,-66,86,6,—-26,—16,—46

d 65,-87,3,-300,190, 45, -409
[ 12 Calculate:

a -5+ (-4 b 2+ (7) c 22+ (=34 d -50+ (69)

EM 13 Tamara’s bank account shows a balance of —$28. If she deposits $150, what is her new account balance?

ET1 14 Overnight, the minimum temperature in Alice Springs was —3°C. By 2 pm, the temperature had climbed to a
maximum of 18°C. Calculate the difference between the minimum and maximum temperatures.

3 15 Calculate:

a —-8+7 b -4-6 c 17-25

d -44 + 34 e —66+ 66 f -50-50
16 Calculate:

a 7x(-8) b -5x (-9 c -36-+-4 d -100 =+ (-20)

e —12x0 £ 4x(~15) g 1—2 h ‘_;"32
17 Calculate:

a —-6x3x(-10) b [20= (-4)] x7 ¢ [-18=(-3)]x2 d -5x(-2)x (-4
18 Calculate:

a (-2)° b (-3)? c (-1) d (-10)?
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X 19 Calculate:

a

(o

T3 20 Calculate:

a

[

33 + (=40) x 3 = 10 b 75-4x11+6 = (—4)
10 x 7 — 5 x [(=4)* — 4] d —120=[-9+ (4 x8—11)]
—15 % (—4 + 16) b (-4)?%-(-3)3

[-6x 7+ (=10 + 7)?] = 3 d [-1+(=2)*+(=3)%] =3

Review questions 1.9D: Mathematical modelling

1 Jez is the elephant keeper at the zoo.

He has two elephants to take care
of: Mali and Man Jai. Mali weighs
33 x 102 kg while Man Jai weighs
2 x 32x 10%kg.

a

b

What is the weight of each
elephant as a basic numeral?
What is the difference in weight
between the two elephants?
What is the sum of the weights
of the two elephants?

What is the HCF between the
weights of the elephants?

Jez has to divide the food for the elephants according to their weight.
i The elephants need about one-tenth of their weight in food. How much food does Jez have to provide?
ii How much food does each elephant need?

Man Jai gets sick and stops eating for a few days. As a result, he loses 5 kg each day. Jez writes the following
expression to show Man Jai’s weight after his illness: 2 x 3% x 10? — 5" where # is the number of days he is
sick. For example, if Man Jai is sick for 2 days, then Jez calculates his weight as 2 x 32 x 102 - 52,

i Calculate Man Jai’s weight after his illness using Jez’s expression for 1, 2 and 3 days.
ii Explain the problem with Jez’s expression.

iii Rewrite the expression so that it gives the correct weight of Man Jai after his illness.

2 The population figures for each state and territory of Australia from the 2021 Census are displayed in

this table.
State or territory Population
New South Wales 8072163
Victoria 6503491
Queensland 5156138
Western Australia 2660026
South Australia 1781516
Tasmania 557571
Australian Capital Territory 454499
Northern Territory 232605

a Determine the actual difference in population between NSW and Victoria.

b Round each population figure to the leading digit.
¢ Use your answers from part b to answer the following questions.
i Estimate the difference in population between NSW and Victoria. Compare this to part a.
ii Estimate the population of Australia.
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3 The daily minimum and maximum temperatures at a ski resort were recorded over a week.

Mon | Tue | Wed | Thu | Fri | Sat | Sun
Minimum temperature (°C) 1 -2 -2 -3 -5 -2 -1
Maximum temperature (°C) 8 5 9 4 -1 5 5

a Which day had:
i the highest temperature

ii  the lowest temperature?

b Calculate the difference between the minimum and maximum temperatures for each day.

¢ Which day had the biggest range of temperatures?

d Calculate the average of the minimum and maximum temperatures.

e What is the difference between the average minimum and average maximum temperatures?
Checklist
Now that you have completed this module, reflect on your ability to do the following.

I can do this I need to review this

Round whole numbers D Go back to Lesson 1.1
Estimate the results of simple calculations Rounding and estimating

Assess the accuracy of estimations

Use mental strategies for addition and subtraction D Go back to Lesson 1.2
Use the vertical addition algorithm Adding and subtracting
Use the vertical subtraction algorithm whole numbers

Use mental strategies for multiplication D Go back to Lesson 1.3
Calculate products using the multiplication algorithm Multiplying and dividing
Calculate quotients using short division whole numbers

Find the lowest common multiple of two or more numbers D Go back to Lesson 1.4
Find the highest common multiple of two or more numbers Multiples, factors,
Evaluate squares and cubes of numbers exponents and roots

Evaluate square roots and cube roots

Compare the value of positive and negative numbers D Go back to Lesson 1.5

Use negative numbers to represent real-life situations Integers

L OO D0 o G0 e

Solve problems involving addition and subtraction of positive and D Go back to Lesson 1.6

negative numbers Adding and subtracting
integers

Solve problems involving multiplication and division of negative D Go back to Lesson 1.7

numbers Multiplying and dividing

Solve problems involving exponents of negative numbers integers

Order operations in calculations involving two or more operations D Go back to Lesson 1.8

Lot O

Evaluate expressions including integers using the order of Order of operations
operations
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Lessons

2.1 Fractions
2.2 Adding and subtracting fractions
2.3 Multiplying and dividing fractions
2.4 Decimals
2.5 Adding and subtracting decimals
2.6 Multiplying and dividing decimals

2.7 Terminating, non-terminating and
recurring decimals

Prerequisite skills

Diagnostic pre-test
3 N .
Take the diagnostic pre-test to assess your knowledge of the

prerequisite skills listed below.

@ Interactive skillsheets
After completing the diagnostic pre-test, brush up on your

knowledge of the prerequisite skills by using the interactive
skillsheets.

v Place value

v Number lines

v Adding and subtracting whole numbers
v Multiplying and dividing whole numbers
v’ Order of operations

Curriculum links

e Recognise irrational numbers in applied
contexts, including 7 and numbers that develop
from the square root of positive real numbers
that are not perfect squares, and recognise that
irrational numbers cannot develop from the
division of integer values by natural numbers
(VC2M8NO1)

e (Convert between fractions and terminating
or recurring decimals, using digital tools as
appropriate (VC2ZM8NO3)

e Use the 4 operations with integers and with
rational numbers, choosing and using efficient
mental and written strategies, and digital tools
where appropriate, and making estimates for
these computations (VC2M8N04)

© VCAA
Materials

v’ Calculator
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Fractions

Learning intentions .
& ) Inter-year links

Support Fractions
3.1 Fractions

By the end of this lesson you will be able to ...

v identify, simplify and compare fractions in various
contexts.

. Key content video
FraCtIOHS } Mixed numbers and

improper fractions

e Proper fractions have a numerator that is less Proper fractions
than the denominator. Numerator < Denominator
32 11
Some examples are: > e 15 2
e Improper fractions have a numerator that is 6
greater than or equal to the denominator.
el 5 ol
Some examples are: 6 3 3
e Mixed numbers consist of both a whole number and a proper fraction.
1_5,1
For example, 26 =24 2
- Mixed number
Improper fraction How many wholes?
Numerator = Denominator How many parts?
13 1
To convert a mixed number to an To convert an improper fraction to a
improper fraction: mixed number:
1 Multiply the denominator by the whole 1 Divide the numerator by the denominator.
number and add the numerator. 2  Write down the whole number. Place the
2 Write the result over the denominator. remainder over the denominator.
+ 3 Simplify the fraction if possible.
01 _(@x3)+1_13 13
4 4 T4 2 = 13+4=5 remainder 1
X ,/ /
I
=3—
4
Negative fractions
. . . Negative fractions Positive fractions
e Just like integers, negative fractions can be added, subtracted, SRt menons R pmeens
multiplied and divided. 1 -1 1 -1 1
e Fractions with a negative sign can be written as shown. o ? - ? - __2 __2 - E
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} Key content video
Equivalent fractions

Equivalent fractions

e Equivalent fractions are fractions that have the same numerical value. They
mark the same point on the number line.
1 2

For example, -3 and ~% mark the same point on the number line, so they are equivalent fractions.
I T T T T 1
-1 2 1 0 1 2 1
3 3 3 3
I T T T T T T T T T T T 1
-1 5 4 3 2 1 o0 1 2 3 4 5 1
6 6 6 6 6 6 6 6 6 6

e An equivalent fraction is produced by multiplying or dividing the numerator and the denominator of a
fraction by the same value.

— ,_.>
9) I Ne]
— |t
ol

] b
Ull O

(
(

0 0 Key content video
Comparing fractions P e factions
e When fractions have the same denominator, the bigger the numerator,

the bigger the fraction. The LCM of 2 and 5 is 10.

e When fractions have the same numerator, the bigger the denominator,
X 5 X 2

the smaller the fraction.
77\ VR
5

e To change a pair of fractions so they have the lowest common 1 3
denominator (LCD), find the lowest common multiple (I.LCM) of the = = = § = —
denominators and then convert each fraction into the equivalent fraction.

Simplifying fractions - ’
e o find an equivalent fraction in its simplest form:

— Cancel out common factors until the only common factor between the numerator and denominator is 1.
36 _36"
72 72°°
_ 18
T 36°
31

For example,

SN

— Find the HCF of the numerator and the denominator and then divide the numerator and
denominator by the HCE

For example, the HCF of 36 and 72 is 36, so 36 _ ﬁ

72 72
_1
=5
e For mixed numbers, only simplify the fraction part; the whole number stays the same.
12_,12'
For example, 2 i 2 pre
-l
=) 5
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Worked example 2.1A Writing equivalent fractions o

Fill the gaps to produce equivalent fractions.

3_18 91 _ _ =2___
7= bios=5 € 11733

1 Look for a relationship between the two numerators or the two denominators. Consider if the
equivalent fraction has been found by using multiplication or division.

2 Use the same relationship to obtain the denominator or numerator of the second fraction.

3 Ensure that the sign of the equivalent fraction matches the first fraction.

X 6 91 -2
a b 71 _ c £ _ __
2 355 11~ 33
3_18 A A
7 =7 X 3
X 6 =7 X 3
7N VR
3_18 o1 _13 2 _6
7742 357 5 11~ 33
A A
X 6 =7 X 3
Worked example 2.1B Ordering fractions by finding the lowest o
common denominator
Determine which fraction is greater. Write your answer as an inequality.
5 7 7 13
azllsg b5 LU-7
1 Find the LCD of the denominators. a 18isthe LCD.
2 For each fraction, find the equivalent fraction }3\ }2\
with a denominator equal to the LCD. 5_15 7 _14
. . 6 18 9718
3 Compare the fractions with the same A A
denominator and write the answer using the X3 X2
original fractions. i_g - %; therefore, % - %
b 4isthe LCD.
X 2
7N
_1__14
27 4
A
X 2
—% < —%; therefore, —% < —%.
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Worked example 2.1C Simplifying fractions o
Write each fraction in its simplest form.
24 35

a 1 Find a common factor of 24 and 40. a % = %](
2 is a common factor. 120

2 Divide both the numerator and the = 2010
denominator by 2. .

3 Find another common factor and repeat 10
the process. Repeat until the only common = %
factor is 1.

b 1 Find the HCF of the numerator and the b HCF =35
denominator of the fraction component. 5 % -9 %‘

2 Leave the whole number as it is and divide
both the numerator and the denominator = 2%

by the HCF 35.

: [z ]

v/ Remember that ‘equivalent’ is another way of saying ‘equal to’.

v/ Each fraction has infinitely many equivalent fractions. If the only common factor between the numerator
and the denominator is 1, the fraction is in its simplest form.

1_2_3_4_35
For example, 5176783770 and so on.

v/ Use the divisibility rules from Module 1. The larger the common factor, the faster you’ll find the
equivalent fraction in its simplest form.

= /

Learning pathways

1-3,4(a, ¢, e, f, k), 5, 6-9(1%, 1(b, d, e), 4(b, d, g, h, ), 6-9(2"¢, 3 4(i-1), 6(3 column), 7(g, h),
27 columns), 10, 11, 12(1%t column), |:| columns), 10-11(b, ¢), 12(2"¢ column), Q 8-9(3 column), 10-11(b, c), 12(g-1),
13,14, 15(a, b), 16(a, b, f, h), 18 15(c, d), 16(c, d, e, g), 17, 19, 20(a) 16(e, g, h), 19-21

EH | Exercise 2.1A: Understanding and fluency

p526

1 Write all equivalent positive or negative fractions, showing the possible positions of the negative sign.
1 ~-10 -5 -2 2 -3
-2 b = —6 d =3 € f

2 5 =7
2 Show the position of each number on the following number line.

C

-10 8 -6 -4 -2 0 2 4 6 8 10

_ 5 _1 3 _43
a -3 b ) c -5 d 5 e 74 f 44
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3

WE2.1A 4

WE2.1B 6

WE2.1C 8

Consider the rectangle below.

a What fraction of the rectangle has been shaded?

b Draw a rectangle that is divided into 12 equal sections. Shade the rectangle so that it represents an

equivalent fraction to that in part a.

¢ Write the equivalent fraction for part b.

Fill in the boxes below to produce equivalent fractions.

3_6 2 LI
a 10 7] > 75

4_ [ —8_-2
€ 757730 £ 36 ]
g 1.2 [J 8 20 [

47 20 [ [] 100
il U_eo [T _[1_72

5T10°[]7250 457

Consider the list of fractions below.

6 20 8 7 28 22 4 16 ;4 10 18 56
100 15 20° 10> 217 55° 10> 9° " 127 25 45> 715
Which of the fractions are equivalent to:

a

Fill in the boxes below using inequality symbols.

Hint: Write equivalent fractions with the same denominator.

a2[]1 b
d >[]-2 e
g =[] h
) 230 k

4 5
7 U
5 19
1€D1ﬁ

4

5
§L15

2 (]}

Decide which fraction is greater in each pair.

033 g
a -2, 73 e 35,3
Write each fraction in its simplest form.

2 10 b5t

d % e %
Write each fraction in its simplest form.

a % b —%
a4 -3 © %

g 335 h -532
j —1421—‘2‘ K z%
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7

1
2
63

18 _[] g 16_2
33711 48_|:|
3 [ 3_75
-15=70 h 337
3_-15 _[J_[0J_-300_ []
7_|:|_49 70 |:|_ 210
o114 [ a9 [ [ ]
3] 15 []° 9 300
4
3
-9 ] -4
¢ o L%
17 7
f 1503
. 11 5
i g ll-3
5 25
1 35D§
3 12
¢ 2575
29 1
f 73_85
5 25
1 37,7
42
¢ 37
55
f 30
18
¢ s
18
f
9
1 4§
45
1 —7§
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10 Write each list of fractions in ascending order.

274,131 1 ,5 9,3 37

S35l b Ip2e ey ¢ ~13:757 195271075
11 Write each list of fractions in descending order.

13 5 19 9 3 5 2 1 3 1 4 1 5 1 11 1 5 1

1T e e e b 3-lyppeTTly ¢ 2l Tee 1013

12 Write each amount as a fraction of the total amount in simplest form. Hint: Make sure the units are the same
before you simplify your fraction.

a 15 kg outof 25 kg b 80 m out of 360 m ¢ $35outof $120

d 18 seconds out of 60 seconds e 50c out of $3 f 14 days out of 5 weeks

g 20 mm out of 7 cm h 300 goutof 2 kg i 28 seconds out of 1 minute
j 75coutof $4.25 k 20 cm outof 6 m 1 16 minutes out of 2 hours

I Exercise 2.1B: Problem solving and reasoning

13 Match one of the fractions % = % or % to each diagram.
a b
c d

14 If you have read 56 out of 224 pages of a novel, what fraction have you read?

15 Consider these two rows of a multiplication grid.

1 2 3 4 5 6 7 8 9
X3 3 6 9 12 15 18 21 24 27
x4 4 8 12 16 20 24 28 32 36

a Write numbers in each column of the table as a fraction by making the first number the numerator and the
second the denominator. For example, the first column will be é.

b What do you notice in your answer to part a? *
c Consider these two rows.
1 2 3 4 5 6 7 8 9
x 7 7 14 21 28 35 42 49 56 63
x5 5 10 15 20 25 30 35 40 45

Write numbers in each column of the table as a fraction by making the first number the numerator and the
second the denominator. For example, the first column will be

g.
d What do you notice in your answer to part c?
16 Find the fraction that is halfway between each pair of fractions.
3 5 5 9 3 5 1 5
a = and = b 11 and 11 c 3 and 3 d -3 and )
4 2 1 _3 11 1 2 1
e 15and5 f 2and 7 g 14and13 h23and3»5
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17 Brodie scored 25 out of 30 on the first maths test, 21 out of 28 on the second, and 24 out of 36 on the third.
Order Brodie’s tests from best performance to worst.

18 Tony and Lisbeth hit a target with a ball with the same level of accuracy. Tony hit the
target four times in five shots. Lisbeth hit the target 12 times. Use equivalent fractions to
work out how many shots Lisbeth took.

19 Fractions can be compared in several ways:

1  comparing with a common denominator or the lowest common denominator
2 comparing with a common numerator or the lowest common numerator

3  comparing with a benchmark such as 1 or %
For each of the following pairs of fractions:

i decide which strategy would be the most efficient to compare the pair and explain why
you chose that strategy

ii state which fraction is greater by writing an appropriate inequality.

4 7 15 15 99 100
2715 b1 ° 700’101
1 1 3 ,2 77 39
d lg,lﬁ (S 1§,1§ f ﬁ,?

| Exercise 2.1C: Challenge

20 The number of faults out of the total number of serves was recorded for each player in a tennis match.

Naomi Ash
Total number of serves 119 102
Number of serving faults 14 10

a Who had the better success rate in serving?
b If Naomi served at the same fault rate in her next match, how many faults did she
make out of 85 serves?
c If Ash served at the same fault rate in her next match and made 15 faults, what was
her total number of serves?
21 a Which one of the following fractions could not be placed between the fractions
marked on the number line?

|
NI

5

12
3 31 5 48
Az D 77 B 7 C 3%

b Explain how you checked each fraction.

Online resources:

Interactive skillsheet Investigation Worksheet Quick quiz
Visual representations of Cross country fractions Equivalent fractions 2.1

fractions

Interactive skillsheet
Equivalent fractions
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Adding and subtracting
fractions

Learning intentions
By the end of this lesson you will be able to ...

Inter-year links

' _ - Support Adding and subtracting fractions
v adq and subtrgct fractions using efficient mental and 35 Adding and subiracting
written strategies. fractions

Key content video

Adding and subtracting fractions P Adding and subtracting

. fractions
e To add and subtract fractions:

1 Convert all fractions into equivalent fractions with a common denominator. Key content video
) } Working with negative
2 Add or subtract the numerators and keep the same denominator. fractions
3 Simplify the fraction. e
6 3 3 6
+8 >
6 = =1
70\ 6
I 1 T T T T T 1 T I T 1
-1 5 4 3 2 1 0 1 2 3 5 1

O W

6 6 6 6 6 6 6 6 6
e To add or subtract mixed numbers, first convert the mixed numbers to improper fractions.
Convert the sum or difference back to a mixed number and simplify your answer.

e Simplify the calculation by considering the operation and the sign applied to each fraction.

()=
—(+)==
~()=+
+(+)=+

Worked example 2.2A Adding and subtracting fractions with common o
denominators

Determine the result of each sum or difference.

2.8 13 4
A b 5%
a Add the numerators and keep the same a % + % = g
denominator.
b 1 Subtract the numerators and keep the same b % - % = %
denominator.
2 Simplify the fraction by dividing the _3
numerator and denominator by the HCE 2
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Worked example 2.2B Adding and subtracting fractions with different o

denominators

Determine the result of each sum or difference.

a

5

_+_

6

1
2

Convert into equivalent fractions with a
common denominator. A common multiple
of 2 and 6 is 6.

Add the numerators and keep the same
denominator.

Simplify the fraction by dividing the
numerator and denominator by the HCE
Convert into equivalent fractions with a
common denominator. A common multiple
of 5 and 4 is 20.

Subtract the numerators and keep the same
denominator.

Simplify the fraction by dividing the
numerator and denominator by the HCE

a

b

u1|:

|
+
N[—

|
ey

0 N\ v\

[SSIEN ®|

+
AW

N

+
—_

X
W

X
W

Worked example 2.2C Adding and subtracting negative fractions o

Determine the result of each sum or difference.

a

12

- ()

Simplify the calculation. Remember that
subtracting a negative number is the same
as adding a positive number.

Add the numerators and keep the same
denominator.

Simplify the fraction by dividing the
numerator and denominator by the HCE
Simplify the calculation. Remember that
adding a negative number is the same as
subtracting a positive number.

Convert into equivalent fractions with a
common denominator. A common multiple
of 3and 2 is 6.

Subtract the numerators and keep the same
denominator.
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Worked example 2.2D Adding and subtracting mixed numbers o
Determine the result of each sum or difference.

1,5 3 5
a 2§ + g b IZ — Zﬁ

a 1 Convert the mixed numbers into improper a 2% + % = % + %
fractions.
2 Convert into equivalent fractions with a _7 L3
common denominator. A common multiple “i’ 4 5 6
of 3 and 6 is 6. % 1%
3 Add the numerators and keep the same _19
denominator. 6
4 Convert the answer into a mixed number _31
and simplify the fraction. 6
b 1 Convert the mixed numbers into improper b 1% - 2% = % - %
fractions.
2 Convert into equivalent fractions with a _7x3_29
common denominator. A common multiple él 2912
of 4 and 12 is 12. 12" 12
3 Subtract the numerators and keep the same __ 8
denominator. 1z
4 Simplify the fraction. - _%

¢/ Only add or subtract the numerators of fractions; the denominator stays the same.
7r7= 7 =7
77" 7 ~7
v/ You can reduce the complexity of an addition or subtraction by finding the lowest common denominator.

Always try to simplify first so that your lowest common multiple will be as small as possible.

v/ Adding does not always make a number larger. For example, adding a negative number will give a
smaller result.

v/ Subtracting does not always make a number smaller. For example, subtracting a negative number will
give a larger result.

v/ When simplifying calculations involving negative numbers, only combine the signs located in between
the numbers.

+(-)=
(+)=
(=)=+
+=(F)=+
- /
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Learning pathways

1-7, 8(a, b, ¢, f), 9, 10(a), 11(a-d), 4,5,7,8,9,12(b), 13(e-h), 14(a, b, c), 4-5(e-h), 7-10(e-h), 11, 12(b, ),
14,15 15, 16, 18, 19 13(g, h), 14(d-f), 16-20

I Exercise 2.2A: Understanding and fluency

p527

1 Consider(—i—%) + (—%)
3

ii:) ENTEON

a Explain why this can be simplified to % -5

N R
b Use this number line to calculate the result. 3 2 15 1 2 3
we2.2A 2 Evaluate the result of each sum or difference. 777 T T
5 8 7 3 3.5 6 5
a {7+17 b 16-10 c 3+% d3-3
3 Find the lowest common denominator for each pair of fractions.
4 2 3 1 6 4 3 5
agandg b7andﬁ c mand15 dgandﬁ
2 2 3 2 1 3 1
e ﬁandg f Zand§ ggandz h§and6
we2.28 4 Evaluate the result of each sum or difference.
5 8 3 2 9 2 3 1
a 2T 775 © 103 d 512
11 7 5,3 5_4 3,2
15 10 f §+3 € 679 h 2+5
we22c 5 Evaluate the result of each sum or difference.
1 3 2 5 5 7 4 2
a 7-(-3) b -$+(-3) ¢ 3-(+g) a -3+ (+3)
1 4 3 1 1 5 2 3
e -3+(-3) £ -3-(+3) e -3-(-3) h £+ (-3)
6 Evaluate the result of each sum or difference.
_4.3 2_5 _3_6 _4.1 2_1 3.7
a 7373 b 7-7 ¢ I 1I d -3+5 € 772 £ -3*3
we22p 7 Evaluate each problem and simplify where possible.
1_7 3,13 2.4 7 _41
a 14 3 b25+20 c 23+15 d311 12
3 2 5 2 2 1 3 1
(] ALZI +2 ?g f S'E; - 3'T?§ g 1 ?; -2 ?g h -ﬁl?g - 1']73
8 Evaluate each problem and simplify where possible.
2 4,1 3,1,1 2 5 1 3 1,7
a 37373 b -3t3t2 © 3762 d 53710
5 2,1 2 6 5 3 5 7 3 3 3
(S §—§+§ f 57 974—17 g —4z+3§+2ﬁ h 1OE_4Z_S§
9 Evaluate each problem and simplify where possible.
2 4 4 5
a l- 3; b 3- ?; c 1+ ?; d -2- :Z
4 2 2 5
(S _§_2 f §—3 g 25—3 h 16—2
10 Evaluate each problem and simplify where possible.
2 4 5 2 4 3 1 4 1 2 4 1,2
a 3-(5+3) b 2-(3-3) c 1+(5-3) a3-3-(3+3)
1 4 5 4 4 1 2 .4 1 2
e 3-(5+1) £ 3-(5-3) g 2-(-4-3) h —2+3-(-4-3)
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I Exercise 2.2B: Problem solving and reasoning
11 Nine numbers are arranged in a square.

a Add the three numbers in:

i the first row ii the second row iii the third row.
b Add the three numbers in: A . 3
i the first column ii the second column  iii the third column. 5 10 5
¢ Add the three numbers along each diagonal.
3 1 7
d What do you notice about your answers to parts a, b and ¢? 10 2 10
Your answer to part d is the reason why the nine numbers form a magic square.
The sum in each row, column and diagonal is called the magic sum. What is the 2 9 1
. . 5 10 5
magic sum for this set of numbers?
12 Copy and complete each magic square. Hint: First work out the magic sum.
a b c
2 1 _1
5 12 3
3 1 1 1 S 1 _1 1
5 3 15 8 24 6 6 2
1
3

13 Consider the following sums and differences. Without performing the calculation, state whether the sum or
difference is positive, negative or zero.

a (-5)+3 b (-15)-(50)  © () a5+ (-)
e ()35 ()-(5) = (FH-(H) b7
14 We can take advantage of negative fractions to add and subtract mixed numbers without first converting to

improper fractions by using the associative, commutative and distributive laws.

For example: 2%— 1%: (24_%) - (1 +%)

Calculate the following sums and differences without converting to improper fractions. Give your answer as a
mixed number.

a 5L-42 b 52-4~L c 4L -52
d __5_ e 5_+4_ f _5_+(_4_>

15 In subtraction of fractions problems, when is it better to convert to improper fractions first?

16 Craig wants to combine two open cartons of milk into one 2 L. container. If one carton has % L and the other
has I%L, will the 2 L. container be large enough? Explain.

17 On Monday evening, Eleanor spent 1% hours on the computer researching an assignment for school, Adam
spent 2% hours on the computer catching up with friends on Facebook, and their mother spent % of an hour
typing up a report for work. How much time was spent on the computer on Monday evening?
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18 One-fifth of the student population at a local high school ride to school, one-tenth walk to
school and two-thirds catch public transport. The remainder are driven to school.

What fraction of students:

a ride or walk to school
b catch public transport, ride or walk to school

¢ are driven to school?

19 Match each of the number lines below (a to e) with the corresponding calculation (A to E). There is one set
of calculations and one number line that do not have a match. For these, write a corresponding calculation and

draw a corresponding number line diagram.

3
1 1 i
a +7 +3 b 1 4
;M\
Fr1r1r1r17r 17171717 7 17 17 11T 17T T T T T T T TTT
[T 1T 1T 1T 11T T 1T 1T T T T1
0 % 1 % 2 0 1 ] 3 ]
2 2
4 L1 2
C l 2 3
/TZ%( /\/\
| | | | | | | | | | 3| | [ | | | | | | | | [ | |
0 1 1 3 2 0 1 1 3 2
2 2 2 2
c 1
L3
AT\
rr1rr1r1rr1r1r 1T 11T 1T 17T 17T 17T 17 T 17T T T1TTT
1 1 3 2
2 2
Al,7_(1,3)_ 4 B3,.7_(3_.3\.,4 C3_7_(3_5\_2
2+6_(2+6>+6 4*12‘(4*12)*12 2 10‘(2 10) 10
_1.2 _1.1 _q1_1
_1+3 _1+3 =1 5
.2 1 4
=13 =13 5
D7_7_(7_6y_1 E3_1_(3,3\_4
4 8_<4 8) 3 4 12‘(4*12) 12
_q1_1 _q1_1
=1-3 =1-3
_7 2
=3 3

| Exercise 2.2C: Challenge

20 Consider the following calculations. Determine which one is not equivalent to the others.

A (3)+(+9)- ()
¢ () (+3)+(+3) - (1) + (-49)
E (3)+(5)- ()

D (7

2 (5)-(4

7

)+ (+11)
)+ (53)

Online resources:

Interactive skillsheet
Adding and subtracting

fractions
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Lesson23
Multiplying and dividing
fractions

Learnlng Intentions Inter-year links

By the end of this lesson you will be able to ...
v multiply and divide fractions using efficient mental and
written strategies.

3.6 Multiplying fractions
3.7 Dividing fractions

. . . Key content video
ML”tIpIylng fra CthﬂS } Multiplying fractions
e To multiply two fractions together:

1 Look diagonally and vertically for any common factors between the numerators and denominators.
Cancel any common factors in the numerators and denominators by dividing both numbers by the
highest common factor (HCF).

2 Multiply the numerators together and the denominators together.

2.6 _2%6 ,
3Xg = ‘/ Diagonally

3x8

le 2
= 1 x & \ Diagonally
1x2
T1x4

Zl
=z I Vertically
-1
)

e When multiplying mixed numbers, convert them into improper fractions, multiply across and give the
result as a mixed number.
e Whole numbers can be written as fractions with a denominator of 1. For example, 8 = %

e When asked to find a fraction ‘of” a whole number or fraction, replace the ‘of” with x’. For example,

% of 20 is the same as % x 20.

Dividing fractions by fractions

e When a fraction is multiplied by its reciprocal, or multiplicative inverse,

} Key content video
Dividing fractions

the result is 1. For example, the reciprocal of % is % as % X % = g =1. R%al R%al
e o find the reciprocal of a proper or improper fraction, invert the fraction by
swapping the numerator and the denominator. 5 l § L_L
e Dividing by a fraction is the same as multiplying by the reciprocal of the 5 4 3
fraction. Keep the first fraction the same, and multiply by the reciprocal of " "
the second fractior. Reciprocal Reciprocal
3.3.3.8
4 8 4 3 + X+ =+ + -4+ =+
e For both multiplying and dividing fractions: +X—-=- ++—-=-
— If the signs are the same, then the result is positive. - X+ =- -+ =-
— If the signs are different, then the result is negative. —X—-=+ - =7
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Worked example 2.3A Multiplying fractions o
Determine the result of each product.
35 23 297
a gXxg b 9><3 c 13><210
. . o 8 .5_8_5
a 1 Simplify the 8 and 6 by dividing both a gxg=gX ra
numbers by 2.
2 Multiply the numerators together, then _4x5
multiply the denominators together. gox 3
-27
b 1 Write 3 as a fraction with a denominator b 293 X3 = % X %
of 1.
2 Simplify the 9 and 3 by dividing both _ ﬁ 3.
numbers by 3. 91
3 Multiply the numerators together, then _23x1
multiply the denominators together. 233X 1
-3
¢ 1 Convert each mixed number into an c 1% X 21—70 = % X %
improper fraction.
2 Simplify the 5 and 10 by dividing both _8.27
numbers by 5 and then cancel the 3 and 27 b0
by dividing both numbers by 3.
3 Multiply the numerators together, then _1x9
multiply the denominators together. é x2
2
4 Convert the improper fraction to — 41
a mixed number. 2
Worked example 2.3B Dividing fractions o
Determine the result of each quotient.
1.3 4 . 3. 51
a 7 - § b g =6 c 3 § o ZZ
. 1.3_1_5
a 1 Keep the first fraction the same and a Z-F=5X3
multiply by the reciprocal of the
second fraction.
2 Multiply the numerators together and then _1x5
. . 7x3
multiply the denominators together. 5
21
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b 1 Keep the first fraction the same and b %+ 6= % X
multiply by the reciprocal of the
second fraction.

[®

2 Cancel out any common factors. -

|
x
R

N o
X
—_

3 Multiply the numerators together, -
then multiply the denominators
together.

S
X
w

—
W

¢ 1 Convert each mixed number to an

[e]
W

oo|w
o

ENES
Il

\9}
oo™

No]F N N [No}

improper fraction.

2 Keep the first fraction the same and
multiply by the reciprocal of the

)
oo™
X

second fraction.

3 Cancel out any common factors. _27

4 Multiply the numerators together, then
multiply the denominators together.

5 Change the improper fraction to
a mixed number.

Worked example 2.3C Multiplying and dividing negative fractions o

Determine the result of each product or quotient.

¢ 3 () > % () 23 (o}

a 1 Determine whether the result is a % %

—
5
——
00|

positive or negative. The signs are the
same, so the result is positive.

2 Simplify the 2 and 4 by dividing both
numbers by 2.

3 Multiply the numerators together, then So, — % X (— 13 ) =13
multiply the denominators together.

b 1 Determine whether the result is b 12
positive or negative. The signs are 7
different, so the result is negative.

2 Keep the first fraction the same and multiply
by the reciprocal of the second fraction.

3 Cancel out any common factors. =8

4 Multiply the numerators together, then So, 12 . (—i> =-8
multiply the denominators together.
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c 1 Determine whether the result is c 2% + 4% = % = %
positive or negative. The signs are the
same, so the result is positive.
2 Convert each mixed number to an
improper fraction.
3 Keep the first fraction the same and multiply - ﬂ 2.
by the reciprocal of the second fraction. a9
Cancel out any common factors.
5 Multiply the numerators together, then _11
multiply the denominators together. 18
So, S E (—4l) =11
4 2 18

: Lo |

v/ You don’t need a common denominator when multiplying and dividing fractions.
v/ Don’t forget to change any whole number into a fraction with a denominator of 1.
v/ Make sure to simplify your fractions! You can cancel common factors vertically or diagonally.
v The phrase ‘Keep, Change, Flip’ can help you remember how to turn a Keep Change Flip
‘dividing by a fraction’ problem into a multiplication problem. i ¢ ¢
v/ When working with fractions, multiplying does not always make a g N é 5 _ 2 . é
number larger and dividing does not always make a number smaller. 5 4 - 5 3
- %

Learning pathways

1-5(1%, 2" columns), 6-9, 13-15, 1-5(3", 4% columns), 6-9, 13, 15,

Q 2(e-h), 5,9, 15-17, 18(c, d), 19, 20, 21
16(a), 18(a, b) 16(a, b, ©), 17(a, c), 18, 19(a, b), 20

p528

EH | Exercise 2.3A: Understanding and fluency

1 Write the equivalent multiplication equation for each division equation by using the reciprocal.

a %—% b %_ILS c %—% d %_ll
we23A 2 Evaluate each product. Hint: Simplify before multiplying.

a %% b 15%3 © 25%5 d 35*%
e 35575 ST g 77555 h 75%35

3 Evaluate each product.
a 12x3 b 3ix1l ¢ 9tx1r d x2k
e 5%)(2% £ %xs g 7><% h 2%x15
i 42x3% j 12x5$ k %xaé 1 1%—2><%
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we238 4 Evaluate each quotient.

5.3 3 .12 9 .6 15 . 5
a 7—5 b ﬁ—f (Y %—7 d ﬁ—g
21 . 3 17 .17 27 . 15 12 . 3
20720 f 2% 8 2070 h 55
5 Evaluate each quotient.
3.5 5.,8 1.,2 50 . 14
1.5 12 . 17 . .6
.17 . 25 . 2 .41 3.5
we23c 6 Evaluate each of the following.
6 2 4 5 15 16
a 1= (-3) b $x(-53) ¢ T8 X35
12 . 7 5. 10 4 5
a 32+ (-3) ¢ 577 £ g% (-53)
1 1 1. 1 - 1
g —4§X3§ h —26—<—3z> 1 73—(—55)
7 When dividing two fractions with the same denominator, the question can be simplified as finding the quotient
of the two numerators. For example,% = % =7+2= > Evaluate each quotient below using this method.
1.3 7 .5 1 .3 3.3
a 3—5 b ﬁ_ﬁ (Y E—g d Z_§
5.(_3 _3y. (-1 =39 .39 A7 . =34
es‘(z> f(2>'(4> & 700 " =20 b =36 100
8 Evaluate each problem and simplify where possible.
2.(4.5 2.(4,3 1o (4.1 2.4 (-1\.2
a§x<§*3) "5‘<5X5> ¢ 5X<3‘2> d3X3X(2>‘3
1 4\ .7 5.(4. 1. 4 1 2 4 1.2
e 3x(F)-7 £ 3-(5-3) g 23+ (-3+3) h -3 (3x(3-3))
9 Evaluate the result of each of the following. Hint: Recall your knowledge of BIDMAS.
6 . 2).5 1_ 517 8 (4_3\-52 331,243
a (F+3)-3 b 37-23%1g ¢ 5x(g-3)=25 d 25x33+4x13
5.3_2 1,.4._2 4,3 5.7 (L3
€ 9X573 £ 3+7+75 g€ 9X873%10 h 2X<1 5)

I Exercise 2.3B: Problem solving and reasoning

10 The quotient between a fraction and an integer can be evaluated in two ways, for each of the following:

. 6. .. 5. see 25 . . 5.
1 7—2 1 5—4 1111—6f— 1v —§f3
a Evaluate the quotients by dividing the numerator by the integer. For example, % +5= % = %

b Evaluate the quotients by multiplying the denominator of the fraction by the integer.

10.5_10,1_ 10 _10
13 7713737 13x3 " 39

¢ Do your answers in a match with your answers in b? When is it easier to use method a rather than method b?

For example,

11 Leanne has 20 red buttons amongst other coloured buttons to make an art

piece. Leanne wants the red buttons to be % of the entire design.

a How many buttons in total are needed for Leanne’s art piece?

b Leanne stumbles across a box containing more red buttons and decides
to make the art piece % larger than its original size. How many red
buttons are needed for the increased art piece?

¢ What fraction is the number of buttons in the increased art piece out of
the number of buttons in the original-size art piece?
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12 Grapes are to be sold in 2% kg bags.

a How many bags must Tricia pack if she has a 20 kg crate of grapes? . ;

b From another crate, Tricia packs 11 bags and has 1% kg
of grapes left over. How many kilograms of grapes were
in the second crate?

13 A quantity can increase or decrease by a fraction.

a Calculate each amount.

i L of 14 hours i 2 of $48 iii % of 35 kg iv 3 of 72 cm
b Use your answers in part a to find the amount after the following change.

i increase 14 hours by % of the original amount.

ii increase $48 by % of the original amount.

iii decrease 35 kg by % of the original amount.

vi decrease 72 cm byg
¢ To increase a quantity by a fraction, add the fraction to 1 and multiply the sum with the original amount.

of the original amount.

For example, to increase 14 hours by %, multiply 14 by (1 + %).To decrease a quantity by a fraction,

subtract the fraction from 1 and multiply the difference with the original amount. For example, to decrease
14 hours by %, multiply 14 by (1 - %) Use this method to verify your answers in part b.
d Calculate the following amount in the units shown in brackets.

i increase 3 weeks by % of the original amount (days)
3
5
14 The seating capacity of an interstate train carriage is 88 people. If the carriage is three-quarters full, how many

people are seated in the train carriage?

ii decrease 2 cm by = of the original amount (mm)

15 To bake 12 chocolate cupcakes, you need these ingredients.

Chocolate cupcakes Chocolate icing
(makes 12) 1% cups icing sugar
100 g butter 150 g butter

% cup sugar 120 g chocolate

2 large eggs % cup thickened cream
1% cups flour

1 teaspoon baking powder

1 .

5 cup milk

% cup cocoa powder

1 cup boiling water

a Work out the quantities of each ingredient (excluding the icing) if you want to bake:
i 24 cupcakes ii 6 cupcakes iii 8 cupcakes.

b Finn bakes 12 cupcakes but before he can ice them, one-quarter are eaten. Adjust the ingredient list for the
chocolate icing so it makes only enough for the remaining cupcakes.

16 We can evaluate powers of fractions by using repeated multiplication of fractions.

1)2_1 1_12_1

For example, (§ =5

=X =5==.

373 32 9
Evaluate the following. Hint: Be careful with powers of negative fractions and write mixed numbers as
improper fractions.

2 (3) b (3) « (3) a(3) e (33)
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17 Since repeated multiplication of fractions repeatedly multiplies the numerator and repeatedly multiplies the
denominator, we can reverse the process to find the square root of a fraction by finding the square root of the
numerator and the square root of the denominator.

g_pr_2.2_2
Forexample,\/;—\/;_ 3IX3=%

Evaluate the following. Hint: Write mixed numbers as improper fractions and simplify first.

16 49 31 50 13

2 \2s b \/; ¢ V100 d \/; ¢ 336

18 Mixed numbers can be multiplied without first writing them as improper fractions by using the distributive
property.

For example,

1 1
8x 25 =8x 2+§>

1
=8 X2+ 8x 2
=16+4
= 20.
Multiply the following by using the distributive property. Write your answers using mixed numbers where necessary.
4 9 20 2 3
a 14)(27 b 3OX4E [ ?X6§ d 8X4§

| Exercise 2.3C: Challenge

19 Multiplying two mixed numbers can be performed by using the distributive law three times.

For example,

1.1 _ .1 1
8§x25—82><<2+2>
1 1 1
—<8§X2>+<8§X§)
1 1,11
_éx2+5x2>+<8x5+5x§>
1
=(16+1)+<4+Z)

- 1
=17 +4 2
_ 1
= ZIZ .
Multiply the following by using the distributive property. Write your answers using mixed numbers where necessary.
3 8 7 3 1 1 7 3

20 Explain why 319—0+ 5% = (3 = 5%) + (%— 5%) but 3%+ 5%¢ (3%+ 5) + <31—90—%) by referring to the

distributive property and the reciprocal.

21 Evaluate the result of each of the following.

3.9 9 .
4 V16 b 35 . 2 13 ° 3
2 - 3 4 1= 3
5 4
Interactive skillsheet Worksheet Investigation Quick quiz
Multiplying and Performing the four Fractions on the farm 23
dividing fractions operations on fractions
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p529

EXl 1 Fill the gaps to produce equivalent fractions.

a =38

EXl 2 Simplify the following fractions.
a 13
C sl

Bl 3 Which fraction in each given pair is greater? Write your answer as an inequality.

2713
§DZ

_17 _9
¢ 710 5
EXl 4 Determine the LCD for each fraction pair.
a é and 2
3
c 3 and == i 2
E¥1 5 Evaluate the following sums.
2,2
a § + g
43 (.3
¢ 1o+ (-235)
EX1 6 Evaluate the following differences.
2 3
8372

3 _(_17

¢ 16 ( 24)

EEl 7 Evaluate the following products.
12 25

275%%6

2 1
c 43x(-3)
EE]l 8 Determine the reciprocal of the following.
3

253

c 9

EE]l 9 Evaluate the following quotients.
12 . 4

3577

 §- (1)

EE] 10 Evaluate the following using the order of operations.

3,62

tax
(-
=l 11 Find:
a 20f104 GB

a

W |

O~ U1|

6
5

N—

Ln|°°

c l%ofSOOg
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d

b

d

10-

30 36
36 L34
5 1
§and€
7 31
Hand?)—
2
~5+43
9 9
2+(3)
1 .8
—457 215
21l _(_
35-(-27)
4.8
~3%9
8 1
33
1
7
2
>3
4.2
255
3 27
_5_(_1_
211
511
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Lesson 2.4 |
Decimals

Learning intentions Q) .
, , Inter-year links
By the end of this lesson you will be able to ... ‘ ,
Support Fractions and decimals
v order decimals, round decimals, and convert between imal
fractions and decimals 1 Dedmals
' 4.2 Ordering and rounding
decimals

} Key content video
Understanding decimals

Decimals

e A decimal is a number whose whole number part and fraction part are
separated by a decimal point.

decimal point

whole number —1 |J—|_ decimal fraction

2.45
2 wholes 4 tenths % 5 s ceclins
10 100

e The value of each digit depends on the place or position of the digit in the number.
For example, the decimal 1234.5678 is shown in the place value table.

Ten-
Thousands | Hundreds | Tens | Ones Tenths | Hundredths | Thousandths tho S‘::l dihs
1000 100 10 1 |°] L 1 1 ™
10 100 1000 10 000
1 2 3 4 |.| s 6 7 8

— Each place value to the right is 10 times smaller than the place before.

— Each place value to the left is 10 times larger than the place before. .
Key content video
Ordering and rounding

Ordering numbers dearals

e To order decimals consider the digits from left to right. v
For example, 5.673 and 5.689 have the same whole number 0.15
and tenth values. 8 hundredths is greater than 7 hundredths, . -
Ascending
50 5.673 < 5.689. 0.1
Ones | . | Tenths | Hundredths | Thousandths 0
1 1 1 0.1
10 100 1000
6 7 3 -0.15 Descending
6 8 9 -0.2
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Rounding 1.2395~1.24  1.2325~1.23

. . @ 4
e A d.e(nmal can be roun(.ied .to a given nur.nl.)er of = | Round 3 | Round
decimal places by considering the next digit to 7 ©)
the right. e 1 down

Ul O

For example, both numbers shown have been
rounded to two decimal places.

0

Converting between fractions and decimals

e To convert from a decimal to a fraction, place the decimal fraction part of the number as the numerator
of the fraction. Write 10, 100, 1000 ... with as many zeros as there are digits after the decimal point in

the denominator.

5
55
555
0.555 555 thousandths 1000

e To convert from a fraction to a decimal, trailing zeros are added following digits after the decimal
point in the dividend until there is no remainder. Trailing zeros do not change the value of the number.

Align decimal points

A 0125
1videnc —»l: 3 1.0°0°0
L1

Divisor » §
Trailing zeros

Worked example 2.4A Ordering decimals

Arrange the following in ascending order.
5.74,5.7,5.47,5.04, 5.407, 4.57

1 Compare the whole number parts. There are five numbers with
a whole number of 5 and one with a whole number of 4.

2 Compare the tenths values of the numbers with the same whole
number part. 7 tenths is greater than 4 tenths and 4 tenths is
greater than O tenths.

3 Compare the hundredths values of the numbers with the same
whole number and tenths parts. 7 hundredths is greater than
0 hundredths and 4 hundredths is greater than 0 hundredths.
When a place value does not contain a digit, its value is zero.

4 Write the decimals in ascending order, from smallest to largest.
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4.57, 5.74,

5.7,
5.47,
5.04,
5.407

4.57,5.04, 5.47, 5.74,

5.407,5.7

4.57,5.04,5.47, 5.7

5.407,5.7

4.57, 5.04, 5.407, 5.47, 5.7, 5.74
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Worked example 2.4B Rounding decimals °
Round each number to two decimal places.
a 5.7323 b -12.09976
a 1 Draw a box around the second decimal place. a 5.73]23
2 Look at the digit to the right of the box. The digit 5.713123
to the right is a 2. Do not change the digit in the box.
3 Discard all the digits to the right of the box. All digits 5.7323 = 5.73
to the left of the boxed digit stay the same.
b 1 Draw a box around the second decimal place. b -12.009976
2 Look at the digit to the right of the box. The digit to —12.0[9]976
the right is 2 9. Add 1 to the digit in the box.
3 As the boxed digit changes from 9 to 10, write zero —12.1[0]
in the boxed digit’s place and add one to the place to
the left.
4 Discard all the digits to the right of the box. All digits —-12.09976 = —12.10

to the left of the boxed digit stay the same.

Keep the zero in the second decimal place as the
question is asking for two decimal places.

Worked example 2.4C Converting a decimal to a fraction o
Write the following decimals as fractions.
a 14 b -0.52 c 10.068
1 Identify any whole numbers to the left of the a l14= 114_0
decimal point. ) Ve
2 Place the decimal fraction part of the number as T
the numerator of the fraction. Make the fraction = 1%
denominator 10, 100, 1000 ... with as many zeros as
there are digits after the decimal point in the decimal b —052=_22
fraction part of the number. ?;*
3 Simplify the fraction by finding common factors or the ~ 100>
HCF of the numerator and denominator. _ 13
- 25
_ 68
c 10.068 = 10—1000
_ 68"
=10 1660+
_ 17
=10 250
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Worked example 2.4D Converting fractions to decimals

Write % as a decimal.

1 As the denominator of the fraction is not a power of 10, write the 3_ 3-8
fraction as a division problem with a decimal point after the numerator. 3
2 Work out the division using short division. Include trailing zeros after 0.375
. . . . . . )3.0°0%0
the decimal point until you can divide exactly without a remainder. :
Align the decimal points. % =0.375

v/ Decimals and fractions are actually two different ways of writing the same thing!

v/ Zeros between non-zero digits in a decimal (called placeholder zeros) must never be left out, or the value
of the number will be changed.

v/ Zeros at the end of a decimal (called trailing zeros) do not change the value of the number.

v/ If you have trouble determining the place value of a digit, you can draw the place value table to help you.

Tens Ones Tenths Hundredths Thousandths Ten-thmllsandths
1 1 1
10 1 10 100 1000 10 000
1 2 3 4 5 6

\

packets — I can only buy 1!

v/ Make sure to consider the real life context before rounding decimals.

v/ You may think that 0.000 19 is greater than 0.2 because there are more digits shown. Remember to
compare from left to right. As O tenths is smaller than 2 tenths, 0.2 is greater than 0.000 19.

For example, if a chip packet costs $1 and I have $1.50, don’t tell me that I can buy 1.5 chip

Learning pathways

1-6, 7(a-c, g, i), 8(a-f), 9(a-d, g),
10(a-f, h), 11(a-e), 12(a-d, g, j),

2(d-f), 4-5(b, d), 7(d-i), 8(g-1), 9(e-h),
10(g-1), 11(f-h), 12(e-h, k, 1), 15, 16,

2(e, ), 4(d), 5(c, d), 7-8(3" column),
9(g, h), 10(j-1), 11(g, h), 12(i-1), 15, 18,

13,14,17,19 18, 20, 21 20-23
oty I Exercise 2.4A: Understanding and fluency
1 Write the following numbers into the place value chart below.
a 0.0065 b 0.6500 c 6.005 d 60.5
Tens Ones Tenths Hundredths Thousandths | Ten-thousandths
10 1 1 1 1 1
10 100 1000 10 000
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2 Determine the place value of 5 in each number. Refer to the place value chart to help you.

a 4.705 b 59.300 c 6059
d 1740.50 e 1.3745 f 88.35200

3 How many decimal places does each number in question 2 have?
we24A 4 Write each list of numbers in ascending order.

a 0.214,0.142,0.2,0.41,0.104,0.14

b 8.702,9.87,8.072,9.782,8.2,8.97

c 150.4,-10.45,15.04, 10.54,105.4,-15.40

d -799.8,-800.07, 800.7,-800.8, 799.08, -800.08

5 Write each list of numbers in descending order.

a 13.7,13.07,13.173,13.31,13.137,13.713
b 0.658,0.6058, 0.6508, 0.685, 0.6085, 0.65
¢ -50.5050, 5.5555,5.550 00, 555.55, 5.005 00,-50.0505
d 100,-99.90,-100, 999.099, -99.009, 999.90
6 Explain why 9.46 is larger than 9.452 even though 9.452 has more digits.

we248 7 Round each number to two decimal places.

a 25.679 b -673.8234 ¢ 0.784 231
d -101.0157 e 8148.255 f —-54.2618
g 330.406 h —-4.854793 i 15,9999
8 Round each decimal to the number of decimal places shown in the brackets.
a 57.234 (2) b 8.9137 (3) c 92.087 12 (4)
d -0.756 825 (3) e —135.15279 (1) f 65.071226 33 (5
g 7.510429 (3) h -208.009 862 (4) i 1.727 727 727 (5)
j 845.845845 (1) k -0.123 456 78 (4) 1 -0.123 456 78 (7)
we24c 9  Write the following decimals as fractions.
a 1.03 b 29 ¢ 3.007 d -0.0001
e 10.7 f -0.00003 g 12.000 009 h -0.000 000 7
10 Write each number as a fraction in simplest form.
a 0.12 b -0.54 ¢ 0.803
d -0.04 e 0.025 f -0.0006
g —-0.74 h 0.252 i -0.0015
j —0.048 k 0.000 17 1 -0.85
11 Write each fraction as a decimal.
7 29 451 2047
2 10 b —350 ¢ 1000 d 50600
4 9 5 63
¢ 100 f 600 & 10000 h 1000
we 24D 12 Write each fraction as a decimal.
4 5 1 5
a g b § (Y _i d Z
1 2 7 9
e 3 f -5 g 30 h -3
.1 . 3 11 5
1 E ) _g k % 1 _E
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I Exercise 2.4B: Problem solving and reasoning
13 Wendy thinks —8.2735 rounded to three decimal places is —8.273. Rosa thinks it is —8.274.Who is correct? Explain.
14 Jayden thinks that 24.7963 rounded to two decimal places is 24.80. Oscar thinks it is 24.71.Who is correct? Explain.
15 Peter thinks that 15.998 33 rounded to two decimal places is 16. Kota thinks it is 16.00. Who is correct? Explain.

16 Sabine needs to round 2.448 to one decimal place. First, Sabine rounds 2.448 to two decimal places to get
2.45. Sabine then rounds to one decimal place to get 2.5. Explain what Sabine has done wrong.

17 The length of a mosquito is measured to be 0.68 cm. Write this value correct to one decimal place.

18 Six students’ heights were measured as 1.651 m, 1.63 m,
1.568 m, 1.615 m, 1.58 m and 1.657 m.

Which is the smallest measurement?

Which is the largest measurement?

Write the list of measurements in ascending order.
Round each measurement to two decimal places.

Write your list from part d in ascending order. What do you notice?

- e a6 oW

Round each measurement to one decimal place.
g Worite your list from part f in ascending order. What do you notice?

19 The width of a human hair is measured to be 0.018 35 mm. Write this value as an approximation to:
a two decimal places b three decimal places ¢ four decimal places.

20 The diameter of an optical fibre is 0.2845 mm.
a Round this value to:
i one decimal place ii  two decimal places iii three decimal places.

b Write the exact diameter as a fraction in simplest form.

21 Round each amount to the nearest five cents.
a $42.37 b $207.62 c $7.24
d $15.03 e $60.71 f $99.99

| Exercise 2.4C: Challenge

22 Use each digit from 0 to 9 only once to write a number with nine decimal places such that when rounded to
an even number of decimal places, the number rounds up, and when rounded to an odd number of decimal

NNNENNEEEE

23 Write the interval of values that could have been rounded to the given value in the middle in the following
form. Hint: For part a, consider what is the smallest number with two decimal places that could round up

places, the number rounds down.

to 4.7 and the biggest number that could round down to 4.7.

a [ ]=+7<[1] o [0 = 27s <]

Interactive skillsheet Interactive skillsheet Investigation Quick quiz
Ordering decimals Rounding decimals Decimal history 2.4

Interactive skillsheet Worksheet
Fractions and decimals Decimal places and
rounding
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Adding and subtracting

decimals

Learning intentions

By the end of this lesson you will be able to ...
v add and subtract decimals using efficient mental and

written strategies.

Inter-year links

Support Adding and subtracting decimals
4.3 Adding and subtracting
decimals

Key content video

Adding and subtracting decimals B ccing and subiracting

e Decimals can be added or subtracted in the same way as whole
numbers using the vertical addition and subtraction algorithms. | 4 {5

decimals

3.02
Key content video

Add or subtract digits in each column from right to left. 717 } Working with negative

e Make sure that the decimal points are aligned and the digits are

in the correct place value columns.

decimals

e When working with negative decimals, simplify the calculation by considering the operation and

whether each decimal is positive or negative.
+(+)=+
—(+)=-
+(-)=-
- (-)=+

e Use the commutative, associative and distributive laws to rewrite calculations so they are easier to

evaluate, including using a vertical algorithm where necessary.

— It may be helpful to use a number line to determine whether the result of an operation is positive or

negative.
For example:
—-3.12-42=-1x(3.12+4.2)

=-1x732
=-—7.32

312 - 42= (4.2 -3.12)
=-1.08

312+ 4.2 = +(4.2 — 3.12)
=+1.08

OXFORD UNIVERSITY PRESS

T T T T T 1
-7 -6 5 4 -3 -2 -1 O 1

-3.12-4.2=-7.32

—4.2
+3.12

T T T [ T T T T T [ T1
-2 -1 0 1 2 3 4

3.12-42=-1.08

+4.2
—3.12

T T T T T T [ T T 1
-3 -2 -1 0 1

—3.12 + 4.2 = (+)1.08
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Worked example 2.5A Adding and subtracting decimals using the o
vertical algorithm

Use vertical addition and vertical subtraction to calculate each result.
a 14.507 +8.63 b 45.93 —30.498

1 Estimate the result by rounding to the nearest whole a 14507+863=15+9

number. =24
2 Write the numbers underneath each other. 14 507

Ensure the decimal points and digits are aligned. + 08.630
3 Replace blank spaces with additional zeros so that 23.137

each number contains the same number of decimal 14.507 + 8.63 = 23.137

places. 24 ~ 23.137
4 Add or subtract the digits in each column as you b 45.93 - 30.498 = 46 — 30
would for whole numbers. Ensure the decimal =16
oint in the answer is lined up with the decimal 8310
ot i . P 45931
points in the calculation.
- 30.498
5 Check that your estimate is a close approximation of 15432

the result and that the decimal point is in the correct 4593 — 30.498 = 15.432

position.

16 ~ 15.432
Worked example 2.5B Adding decimals with negative signs o
Evaluate the following sums.
a —3.256+5.89 b —1.68+(-3.45)

a 1 Use the commutative law of addition to rewrite the a —-3.256 + 5.89 =5.89 —3.256
expression in a simpler equivalent form.

2 Use the vertical algorithm to evaluate the new 53 9 ld
expression. 3256
2.634
—3.256 + 5.89 = 2.634
3 Check your answer by rounding each number —-3.256 + 589 = -3+6
in the original expression to the nearest whole =3
number. 3~2.634
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b 1 Use the distributive law of multiplication to rewrite b —1.68 + (—=3.45) = -1 x (1.68 + 3.45)
the expression as a product of —1 and a sum of
two positive decimals.

2 Calculate the sum of the positive decimals using

11
) o ’ 1.68
the vertical addition algorithm. +3.45
5.13
3 Multiply the sum by —1 to find the result of the —1.68 + (=3.45) = —(1.68 + 3.45)
original expression. =-5.13
4 Check your answer by rounding each number —-1.68 + (—3.45) = -2 + (—3)
in the original expression to the nearest whole =-5
number. _5~_513
Worked example 2.5C Subtracting decimals with positive and o
negative signs
Evaluate the following differences.
a 7.58-8.6 b 4.206 — (—13.797)

a 1 Use the distributive law of multiplication to rewrite a 7.58 —8.6 =—1 x (8.6 — 7.58)
the expression as a product of —1 and a positive

difference.
2 Subtract the smaller decimal from the larger 3 6}5
decimal using the vertical subtraction algorithm. _ 758
1.02
3 Multiply the difference by —1 to find the result of 7.58 — 8.6 =—-1.02
the original expression.
4 Check your answer by rounding each number in the 7.58 -8.6=8 -9
original expression to the nearest whole number. =-1
-1=-1.02
b 1 Simplify the signs. b 4.206 — (-13.797) = 4.206 + 13.797
2 Add the two decimals together using the vertical 1§§ é 7
addition algorithm. + 4.206
18.003
4.206 — (—13.797) = 18.003
3 Check your answer by rounding each number 4.206 — (—13.797) = 4 — (—14)
in the original expression to the nearest whole =18
number. 18 = 18.003
OXFORD UNIVERSITY PRESS MODULE 2 FRACTIONS AND DECIMALS — 83

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 20/09/2024 under licence.

) SEEETEE

v/ Rounding to the nearest whole number is a good way to check if your result makes sense.
v/ Make sure that the decimal points in each number are aligned when adding or subtracting decimals.

For example,

100 00
= 12.000 003

v/ When adding trailing zeros after the decimal, you are not changing the number. You are just writing a
zero that was already implicitly there.

\

Learning pathways

1, 2(a-c), 3, 4-7(1t column), 8-11, 1, 2(d-f), 3, 4-8(2" column), 2(d-f), 4-7(2" column), 8(d), 12(c, d),
12(a, b), 14, 15(a) 11, 12(a, ¢), 13, 15, 16(a, b) 13,16(c, d), 17,18

ml Exercise 2.5A: Understanding and fluency

p530

we25A 1 Use the vertical addition algorithm to calculate each result.

a 527 b 139 ¢ 0.085 4 17.378
+4.83 + 735 1.32 6.003
+0.647 + 5.999
2 Use the vertical addition algorithm to calculate each result.
a 2382+ 17.13 + 124.06 + 82.95 b 5.613+9.27+11.3856 + 7.5
c 324.7 +76.29 + 4.93 + 285.064 d 74.0106 + 2.93 + 28.738 + 0.9167
e 0.0034 + 0.21 + 0.024 + 0.0402 f 99.999 + 14.24 + 4.748 + 0.0284
3 Use the vertical subtraction algorithm to calculate each result.
a 158.29 b 2051.384 c 0.35 d 70.308
- 75.46 - 1265.73 - 0.2156 — 44.057
4 Use the vertical subtraction algorithm to calculate each result.
a 9.104 - 6.3728 b 265.7 — 88.504
c 5061.03 -1266.735 d 73412 - 8743.56
e 9000 — 0.555 f 6.5677 — 4.5678
we258 5 Evaluate the following sums.
a 3.2+ (-5.8) b -3.2+ (-5.8)
c —3.2+58 d 51.294 + (-3.028)
e —4.1928 + 0.285 f —0.048 + (—495.19)
we2sc 6 Evaluate the following differences.
a 478 —8.48 b —-4.78 — 8.48
c —4.78 — (—8.48) d -3.541 — 58.242
e —274.28 — (-0.4827) f 9.402-10.611
7 Evaluate the following.
a 58-99+32 b 19.53 +3.78 — 32.05
¢ 100 —210.15+ 27.3 d 0.0032 + 0.1 —0.352
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8 Evaluate the following.

a 3.7-(52+6.1) b 4.8-(9.7-10.11)
c 173 - (12.4 - 30.8) d -85.23 — (0.0573 + 2.90204)

I Exercise 2.5B: Problem solving and reasoning

9 The circuit of a fun run has five different stages. The lengths of the stages are: 1.435 km, 2.790 km, 1.902 km,
2.285 km and 3.613 km. First estimate the distance around the full circuit by rounding each length to the
nearest whole number and then calculate the exact distance.

10 LLee Redmond once held the record for the longest Fingernail lengths (cm)
fingernails on both hands (see table), after not Right hand Left hand
cutting them for 30 years. Thumb 76.4 80.0
a What is the total length of the fingernails on: Index finger 72.3 76.4

i  her right hand Middle finger 74.1 76.7
ii  her left hand? Ring ﬁnger 73.6 76.2
b Which hand has the longer fingernails? Suggest a Little finger 71.6 73.6

reason for this.
¢ What is the total length of the fingernails on both hands?
11 Consider the calculation 7.2 — 9.4 + 2.3.

a Which of the following is not equivalent to the original calculation?
A (72-94)+23 B (7.2+23)-94
C 72-09.4-23) D 72-09.4+23)
E 23-09.4-7.2)

b Explain why the answer to part a is not equivalent to 7.2 — 9.4 + 2.3 and write a similar expression that
would be equivalent.

¢ For any calculation involving only addition and subtraction, if all subtractions are performed first, will the
answer always be correct? Explain why or why not.

12 Calculate the following sums and differences by using addition and subtraction of the equivalent fractions.

123,421 _ 1230 , 421 _ 1651 _

For example, 12.3 + 4.21 = 10 T100="100 t100 =100 ~ 16.51.

a —17.32+4.0032
b 9.999 + (-50.91)
c —0.003 - (-0.0502)
d -90.06 —73.0012
13 Jimmy currently has $32.50 saved up. He wants to buy a new game that costs $69.99. Jimmy’s parents agree
to pay the difference if Jimmy pays them back. Jimmy earns $5.50 a week in pocket money but can increase it
by completing various chores. Each chore has a limit of how often Jimmy can complete it for pocket money.
The chores and how much Jimmy earns from them are listed below.
e unload and hang the washing up to dry, $1.10 twice a week
e fold the laundry and put it away, $0.90 twice a week
e take out the rubbish bin, $0.45 daily
e dust the shelves and bookcases, $1.70 weekly
e help prepare dinner, $2.10 daily
a Can Jimmy pay his parents back in two weeks? State how much Jimmy still owes or how much extra he earns.
b If Jimmy wants to save up for a $79.99 game after he has paid his parents back, what is the minimum
number of additional weeks it will take?

14 Look back over your calculations for adding decimals together. What do you notice about the number of
decimal places in the calculation and the number of decimal places in the result? Determine the number
of decimal places in the result of a sum where a number with x decimal places is added to a number with
v decimal places, where x is greater than or equal to y.
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15 a Use the fact that —(3.12 + 4.2) = —3.12 + (—4.2) by the distributive law to help explain why we can add
3.12 and 4.2 to calculate —3.12 — 4.2.

b Use the fact that — (4.2 — 3.12) = —4.2 — (—3.12) by the distributive law to explain why we can subtract
3.12 from 4.2 to calculate 3.12 — 4.2.

16 Subtracting a negative number can be rewritten as adding the additive inverse. The associative and
commutative laws allow us to rearrange the order of calculations. We can then add all of the positive
numbers together, then add all of the negative numbers together. The result can be determined by finding
the difference between the two sums. For example,

-3.14(-24)+49-(-9.3)-6.2
=(3. D)+ (2.4 + (+4.9 + (+9.3) + (-6.2)
=[(+4.9) + (+9.3)] + [(-3.1) + (=2.4) + (-6.2)]
=142+ (-11.7)
=25
Write the following as the difference of the total positive and negative sums by making use of the associative
and commutative laws, then evaluate.
a 92-72+4+(-41)-(-48)+7-2.6
b —28.19 - (—49.18) + 99.24 + (—72.09) — (—13.25)
c¢ 0.028-0.18 — (=0.291) + (-2.59) — 12.01 +9
d -70.18-81.8+29.09 — (—-45.29) —29.90 + 17.7
17 You begin by facing north. You turn 197.35° clockwise, then 87.194°
anti-clockwise, then 3.813° clockwise, then 99.24° clockwise, then
100.01° anti-clockwise, and finally 32.021° anti-clockwise.
a In what direction (clockwise or anti-clockwise) and by how many degrees are
you now facing relative to north?

b How many degrees did you turn in total, regardless of direction?

| Exercise 2.5C: Challenge

18 Fill in the blank boxes with the correct number. Every number is formed by adding the number left below and
right below in the box. Your algebra skills may be useful for solving this problem.

Online resources:

Interactive skillsheet Investigation Quick quiz
Adding and subtracting How large is your hand? 2.5

decimals
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Lesson 2.6
Multiplying and dividing
decimals

Learning intentions

By the end of this lesson you will be able to ...
v multiply and divide decimals using efficient mental
and written strategies.

Inter-year links
Support Multiplying decimals
4.4 Multiplying decimals
4.5 Dividing decimals

} Key content video
Multiplying decimals

Multiplying and dividing by powers
of 10

e Multiplying a number by 10 increases each digit’s place value by 1 column. Move the decimal point one
place value space to the right and insert a zero where necessary.
5.23 x 10 = 52.3
5.23 x 100 = 523.
5.23 x 1000 = 5230.

¢ Dividing a number by 10 decreases each digit’s place value by 1 column. Move the decimal point one
place value space to the left and insert a zero where necessary.
5.23 = 10 = 0.523
5.23 +100 = 0.0523
5.23 = 1000 = 0.005 23

Multlplylng decimals

Decimals can be multiplied in the same way as whole numbers.
e The result has the same number of decimal places as the total number of decimal places in the
original problem.
1 Count the decimal places in the problem.
2 Multiply the decimals as whole numbers.
3  Write the answer with this same number of decimal places. Add zeros where necessary.

0.6

0.7

0.7 x 0.6
=0.42
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Dividing a decimal by a whole number — (p Sl ceamany-

. . o . . o whole number
e Align the decimal point in the answer with the one in the dividend.
e Trailing zeros are added after the decimal point in the dividend until there is no remainder.

placeholder zero

021.625 < —duotient

173.000
) N

dividend

divisor

Dividing a decimal by a decimal B) orring s decimal oy

decimal
e When you divide by a decimal, you can create an equivalent problem by

moving the decimal point in both the dividend and divisor the same number of spaces to the right of the

decimal point, or multiplying by 10 s 100 5 1000 , ... (You are creating equivalent decimal fractions!)
10°100° 1000

1 Convert the divisor to a whole number by moving the decimal point to the right.
2 Move the decimal point the same number of spaces to the right on the dividend.
3 Perform short division and add trailing zeros when necessary. Make sure the decimal points are aligned.

Dividend Divisor

- L

1.2+-04=12+4=3

7 7y

Worked example 2.6A Multiplying and dividing by powers of 10 o
Calculate:

a 2.27x100 b 3.14 = 1000

a When multiplying by 100, move the decimal a 227
point two place value spaces to the right. 2.27 x 100 = 227
Don’t include the decimal point if there are no
digits other than zero after it.

b When dividing by 1000, move the decimal b 0003.14
point three place value spaces to the left. Add 3.14 = 1000 = 0.003 14
zeros where necessary.
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Worked example 2.6B Multiplying decimals °

Use long multiplication to calculate 20.45 x —3.9.

1 Count the decimal places in the problem. There are three decimal 20.45 x =3.9,
places in total.

2 Multiply the decimals as whole numbers using long multiplication.

Os =
W e~

2

5
X 9

18405
+61350

79755

3 Worite the answer with this same number of decimal places. 79 lSé

Add zeros where necessary. Remember that a positive number
. . . . . 20.45 x =3.9 = =79.755
multiplied by a negative number is a negative number, so write the

answer with a negative sign.

Worked example 2.6C Dividing a decimal by a whole number o

Use short division to calculate —37.45 = 4.

1 Evaluate the division in the same way as for whole numbers, using 9.3625
short division. 4)37.14°5'0°0

2 Align the decimal point and the digits that have the same place value.

3 Add trailing zeros after the last digit in the dividend to obtain an
exact decimal answer without a remainder.

4 Write the answer with the appropriate sign. Remember that a —-37.45 -4 =-9.3625
negative divided by a positive is a negative.

Worked example 2.6D Dividing by decimals o

Use short division to calculate —9.46 ~ —0.5.

1 Convert the divisor to a whole number by moving the decimal —0.46 - -0.5 =-94.6 ~ -5
point to the right.

2 Move the decimal point the same amount of spaces to the right on
the dividend. Add a placeholding zero where necessary.

3 Perform short division and add trailing zeros where necessary. 1892
Make sure the decimal points are aligned. 5)9°4.76'0
4 Remember that a negative divided by a negative is a positive. -9.46 + -0.5=18.92
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v/ Moving the decimal point of the dividend and the divisor one place to the right is the same as
multiplying by %

v/ Remember that trailing zeros should be added to the dividend until you can divide exactly,
without a remainder.

Learning pathways

1-5,6(a, b, d, e, g), 7 9a,cd), 1,2, 3-4(e-h), 6(c, d, f, h, i), 7, 3-4(c, f, h), 6(d, f, g, i), 7, 9(c, e, f), 10(e, f),
10(a-c), 12(a, b), 13, 14 9(b, e, f), 10, 11, 12(c), 15-17(a, c) 12(c), 15(b, d), 16-20

p530

ml Exercise 2.6A: Understanding and fluency

we26A 1 Evaluate the products and quotients.
a 0.0052x 10 b 10.4x 100 c 92.1-+10
d 340-+10000 e 0.057 =100 f 45.78 = 1000
we268 2 Use multiplication to calculate each result. Remember to estimate your result first, and to compare it with
your answer.
a 24.35x8 b 305.6x4 c 17352.7x3 d 0.32751x9
3 Use long multiplication to calculate each result.
a 827x53 b -12.86x2.4 c —2352x(-9.7) d 62.513x1.8
e 9.2x(-0.46) f 3.8927 x (-0.52) g —-56.361x (-0.14) h 15793 x7.12
we2.6¢c 4 Use short division to calculate each result.
a 72.596 -4 b 6.724 +~ (-5) c —582743+7 d 65.0955+3
e —4.73+(-8) f 0.627 = (-4) g 0.1536 -6 h -138.0714 =5
5 Dividing a decimal by another decimal is easier if you write an equivalent division problem where the divisor is
a whole number.
a In 3.568 = 0.4, the divisor is 0.4. Should you multiply 0.4 by 10, 100 or 1000 to produce 4?
b Complete: 3.568 - 0.4 = =4
¢ Why is it important to multiply each decimal in the division problem by the same number?
d Use your answer to part b to work out the division.
6 Write each calculation as an equivalent division problem where the divisor is a whole number.
a 7.24+02 b 4902 = (-0.6) c 19.764 = 0.03
d -1.728 = (-0.08) e 1.4368 = 0.004 f -7.491+0.06
g 4872+ (-1.5) h 2.808 ~0.12 i —0.1638 =~ (—0.009)
we26b 7 Calculate the result of each division problem in question 6.
8 Evaluate the following.
a 0.62 x (1.25 = 0.05) b -0.063 = (0.7 = 35)
¢ —1.41x(-3.2+0.02) d 2.13x0.06 x (-0.2) = 0.05
e —-333x(-0.2+1.25 f 525+(0.1=+2)
g 3.21 +(-0.18 = 0.6) h -14.4 -+ (0.03 x (-10 = 0.25))
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9 Evaluate the following.

a

C

(S

(15.73 + 2.9) x 1.5 — 26.07 b 72.816=8+49x05
6.9 +0.528 = 0.04 — 9.3 d 12.08 —%+ 8.217
32 % (=9.51) + (=91.5) = 1.5 g 0:31x0.031 S

5

I Exercise 2.6B: Problem solving and reasoning

10 Calculate the cost of each item. Write your answers correct to the nearest cent.

a
b
c
d
e
f

4 kg of frozen berries at $7.35 per kg
3 kg of watermelon at $1.95 per kg
0.6 kg of snow peas at $5.62 per kg
2.5 kg of potatoes at $3.95 per kg
0.55 kg of bok choy at $8.99 per kg
1.74 kg of green beans at $6.89 per kg

11 Estimate the costs related to the items listed in question 10.

a

b

C

-0.25 x (-0.4)

Estimate the total cost of all items by first rounding the cost per kg of each item to the nearest dollar.

Round your final answer to the nearest dollar.

Find the total cost of these items. Round your answer to the nearest five cents.

How much change would you receive if you paid with a $100 note?

12 Use division to answer the following questions.

a

Calculate the cost of one item in each case.
i nine bread rolls cost $5.40

ii  four cartons of milk cost $11.56

iii five DVDs cost $94.75

Calculate the cost of 1 kg in each case.
i 3 kg of tomatoes cost $13.95

ii 7 kg of sausages cost $47.95

iii 6 kg of dog food cost $81.66
Calculate the cost of 100 g in each case.
i 200 g of salami cost $25.90

ii 500 g of cheese cost $7.95

iii 300 g of cashews cost $5.85

13 A box of 10 coloured pencils costs $7.50. The pencils can also be
bought individually for 72 cents each.

a
b

Find the cost per pencil in each case.

Which option provides better value (or is the ‘best buy’)?
Explain.

14 William bought a 400 g pack of mushrooms for $3.69.
Kate bought 300 g of loose mushrooms for $2.98. In each
of these calculations, round your answer to the nearest cent.

a

Calculate the amount paid by each of them for 100 g
of mushrooms.

Who made the best buy? Explain.

Why does a store offer both options?
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15 Calculate the following products and quotients by using multiplication and division of fractions.

123 2 . 2 .4
For example, 12.3 x 0.02 = 50 X700 and 0.02+04= 100~ 10
- 246 _2 10
1000 100~ 4
=0.246 _1
20
-2
100
=0.05
a —-0.17 x0.0032 b 9.999 x (-5.91) ¢ —-0.003=(-7.5 d -9.6-0.0012

16 We can evaluate powers of decimals by using repeated multiplication of decimals. However, evaluating the
power of a decimal can be made easier by first writing the decimal as a fraction. For example,

(-1.2)? = (—%)2 = (-1 < (-3 =1 =144and

2\ 2 2 2 8

— 3— (& - —= _“ e\ =__° - _

(=0.2)7= ( 10) = ( 10) x ( 10) x ( 10) = ~Tooo - ~0:008

Evaluate the following powers.

a (-04)° b (-0.001)3 ¢ (—0.09)2 d 2.5°

17 Rewrite the following division problems as multiplications by the reciprocal, then evaluate the quotient.
a 63+0.5 b 9.2+0.2 c 0.49-+0.25
d 74+1.25 e 0.041-+2.5 f 10.21 +6.25

| Exercise 2.6C: Challenge

18 Calculate the area and perimeter of the triangle shown.

5.39 cm
7.07 cm
Q
7.81 cm
19 Evaluate the following.
12 . (1 1
a —2.25x (—?f 0.05) b —0.03 = <—§ x 0.7) c —1.41x (—3.2 fg>
_ 0 = 2 _ (-1 l;( _2 >
d 2.2x-006x (-0.2)° + 55 e -20.5 ( L. 1.25) £ 55+ 12.5x( 25)

20 Use the digits 0 to 9 no more than once each to make the result of this calculation as close to 0 as possible.

LH-UEE-OH

Online resources:

Interactive skillsheet Worksheet Investigation Quick quiz
Multiplying and dividing Performing the four Let's party! 2.6
decimals operations on decimals
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Terminating, non-terminating
and recurring decimals

Learning intentions .
A | Inter-year links
By the end of this lesson you will be able to ... . .
Support Fractions, decimals and
v identify and represent rational and irrational numbers using percentages
appropriate notations. 4.7 Fractions, decimals and
percentages

Key content video

Terminating decimals B) rerminaing

non-terminating and
. . . < : b
e A terminating decimal ‘terminates’ or stops after a number of recurring decimals

decimal places.
For example: 24.3, 0.49, 5.768 234

Non-terminating decimals

e A non-terminating decimal has an endless (infinite) number of decimal places.
For example: 17.32635...,0.567743...,0.788 888...
— The ellipses (three full stops) written after the last decimal place indicate that an endless number of
digits follow. If there is a clear pattern in the preceding digits, then the pattern continues.

Recurring decimals

e A recurring decimal is a special type of non-terminating decimal. The digits after the decimal point
form a recurring or repeating pattern.
For example: 8.999999...,42.671671671...,0.582323232...
e A recurring decimal can be written in an abbreviated form using dots or a vinculum (bar) over
repeating digits.
— If a single digit is repeated, place a bar over the digit that repeats forever.
For example, 8.999999... = 8.9
— If more than one digit is repeated, place a dot over the first and last digits in the repeating pattern,
or place a bar over the digits in the repeating pattern.
For example, 0.58232323... = 0.5823 and 42.671671... = 42.671
e Rational numbers are numbers that can be written exactly as fractions; both the numerator and
denominator need to be integers and the denominator is non-zero. This includes whole numbers, fractions,
terminating decimals

and recurring decimals. Rational numbers Irrational numbers

e Irrational numbers

are numbers that ;
. Integers Fractions Non-terminating and
cannot be written . .
] non-repeating decimals
exactly as fractions. e.g 7
These are non- Positive whole numbers || Terminating || Recurring ’ 4 5 462 83
. . Zero decimals decimals )
terminating decimals 0.5 0.
. ; e.g.: 0. e.g.: 0.
that are not recurring Negative whole numbers —ng.45 0153
decimals; for example, 51.2455 || =73.7373...
7 (or ‘pi’).
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Worked example 2.7A Writing recurring decimals in abbreviated form o

Write each recurring decimal in abbreviated form using dots or a bar.

a 7.682222222... b -24.503150315031...
a Look for a repeating pattern of digits. Since a 7.682222222...
there is only one digit that repeats, show a dot =7.682

(or a bar) above the 2.

b Look for a repeating pattern of digits. Show a b —-24.503150315031...
bar above 5031 (or show a dot above the first = —24.5031 (or —24.5031)
and last digit in the pattern).

Worked example 2.7B Writing recurring decimals to a number of o
decimal places

Write each recurring decimal to show twelve decimal places.
a 0.4 b -159.8372

a 1 Identify the repeating digit. The digit4 has a 0.4
a dot above it so it is a repeating digit. = 0.444444444444. ..
2 Write the decimal to twelve decimal places
and indicate that more digits follow.
b 1 Identify the repeating digits. The digits 372 b —159.8372
have a bar above them, so all three digits = —159.837237237237...
are repeating.
2 Write the decimal to twelve decimal places
and indicate that more digits follow.

Worked example 2.7C Expressing fractions as recurring decimals o

Convert % to a decimal by dividing the numerator by the denominator.

1 Write the fraction as a division problem with a % =5=+3
decimal point after the numerator.
2 Perform short division and add trailing zeros 1.6 6 6.

until a pattern occurs. Make sure the decimal 3)5°0°0°0°0
points are aligned.

3 Write the decimal using the abbreviated form % =16
with a dot (or a bar) above 6.
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Worked example 2.7D Expressing mixed numbers as recurring decimals 0

Convert —1 % to a decimal by first converting to an improper fraction and then dividing the

numerator by the denominator.

1 Convert the mixed number to an improper 2 9
fraction. -15=-7
2 Write the fraction as a division problem with =-9=7

a decimal point after the numerator.

3 Perform short division and add trailing zeros ~1.2857142857...
until a pattern occurs. Make sure the decimal 7)-920°0"0°0'0°0°0°0"0°0
points are aligned.

4 Write the decimal using the abbreviated form - 1% =-1.285714
with a bar above the six recurring digits.

: =

v/ There are only two options for fractions when they are converted to decimals. Either they terminate
or they are recurring. There are no fractions with an integer numerator and denominator that do not

terminate and have no recurring pattern. Such decimals can never be written as fractions.

v/ Some people think that decimals are more ‘exact’ than fractions. However, mathematicians prefer
fractions as you cannot tell if a decimal has been rounded, truncated or only measured to a number of
decimal places.

v/ Zero is a rational number, as 0 = % In fact, all integers are rational numbers.

v/ There is no limit on the number of decimals that can make a repeating pattern in a recurring decimal.

For example, % = 0.142857 has a pattern of six repeating digits.

Learning pathways

1-3, 4-5(a-h), 6, 7(a, ¢, f), 8, 9, 10(a-f), . 3, 4(j-1), 5(i-1), 6-7(f, g, h), 9,
11,14 |:| 3, 4-5(i-1), 6-8, 9, 10(g-k), 12-15 10(g, h, k, 1), 12-16

EH | Exercise 2.7A: Understanding and fluency

p531

1 State whether each decimal is terminating (T") or non-terminating (N).

a 4.57235... b 56.803 c 21.57777... d -8.56139562
e —0.45173069... f 17.5656565... g —0.123412341234... h —-0.78787878
i —-30.082174... j 291.2912912 k 0.999... 1 -5.043127

2  Which of the numbers in question 1 are recurring decimals?

3 Explain the differences between terminating, non-terminating and recurring decimals.
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WE 2.7A 4

WE2.7B 5

WE 2.7C 6

WE 2.7D 7

Write each recurring decimal in abbreviated form using dots or a bar.

a 0.999999... b -4.3636363... c 87.255555... d 3.476476476...

e —0.738222222... f 16.19666666... g 483.88888... h -6.729191919...
i -0.18367367367... j 1.356283562835... k 28.7070707... 1 -9.23071444444...
Write each recurring decimal to show twelve decimal places.

a 0.1 b 537 c —14.82 d -21.569

e 8.104 f 0.6513 g —232.684 h 44.761 359

i —94.5702 j —1.73924 k 11.8121 1 -6.904

Convert each fraction to a decimal by dividing the numerator by the denominator.

a % b —% c % d %

. % = . "

Convert each fraction to a decimal.

a -11 b 12 c 22 a -1l
e 32 £ 45 g 12 h -2
Consider the fractions and your answers to question 6.
a Which fractions produce:
i  terminating decimals ii non-terminating decimals?

b Which fractions produce recurring decimals?

¢ Do any of the fractions produce a non-terminating decimal that isn’t a recurring decimal?
Numbers that can be written exactly as fractions with integer numerator and denominator where the
denominator is non-zero are rational numbers.

a Explain why whole numbers and terminating decimals are rational numbers.

b Are recurring decimals rational numbers? Explain your answer.

10 Classify each number as rational or irrational.

a 4.6 b 0.12121212... ¢ 0.5871 d 2.35789621...
e 35 f 734.94651824... g 0.872503 h 96.73425
i 13—7 i 500 000.000... k 0.117 843 26... 1 10%
11 a Convert each fraction to a decimal.
i 1 i 2 i 3 iv 2
9 9 9 9
b What type of decimal do you get?
¢ Use the pattern from part a to write these as decimals.
. 5 .« 6 ess ] . 8
1 § 11 § 111 § 1V §
12 All fractions have patterns in their decimal expansion.
a Write down the first ten multiples of 9.
b Convert each fraction to a decimal.
i L T TR iv &
11 11 11 11

¢ Describe the pattern in the decimal expansion of the elevenths. Check your pattern holds by writing and
then checking the decimal expansion of 19—1
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I Exercise 2.7B: Problem solving and reasoning

13 It is possible to determine if a fraction will have a recurring decimal or not without performing the division.

a Complete the table below.

Unit fraction 1 1 1 1 1 1 1 1 1 1 1
9 10 5 2 6 11 4 20 15 8 12

Decimal 0i | 01 | 0.2

Denominator’s prime

. . 32 | 2x5 5

factorisation

Is 2 and/or 5 a factor of N -

the denominator? 0 es

Any prime factors

other than 2 and/or 5? Yes No

Is the decimal N

terminating? 0

b According to the table, when will a unit fraction have a terminating decimal?

¢ Use your rule from part b to decide if these unit fractions will have a terminating decimal or not.
Convert each simplified fraction to a decimal to check your answers.
1 o 1 eee 1 . 1 1
25 2 S V30 Vo125
d Your rule from part b extends to all simplified fractions. Use the rule to decide if these fractions will have a
terminating decimal or not. Remember to simplify your fractions first! Convert each simplified fraction to a

decimal to check your answers.

24 o 7 eee 21 .
7 1 3—2 111 E 1v

i

4 42

26 M E

14 Before the use of calculators and computers, many mathematicians used a fraction as an estimate for the value
of 7. Some examples are shown in the table below.

Place, person and era of origin Fraction estimate Decimal approximation
(to six decimal places)
Ancient Egypt (1700 BCE) %
1
Ancient Greece, Archimedes (287-212 BCE) 223
71
22
7
China, Zu Chongzhi (429-500 CE) %
1
India, Bhaskara IT (1114-1185 CE) 3927
1250
Italy, Leonardo of Pisa (1170-1250 CE) 12 960
4126

a Use a calculator to complete the third column of the table.

b Locate 7 on the following number line.
|||||||||||||||||||||||||||||||||||||||||||||||||||

3.00 3.05 3.10 3.15 3.20 3.25 3.30 3.35 3.40 3.45 3.50

¢ Find the symbol 7z on your calculator and obtain a decimal approximation for 7. Which value in the third
column is closest to the decimal from the calculator?

d Archimedes proved that 7 was between % and % Is it possible to use a computer to write the exact value
of /7 as a fraction or a decimal? Explain.
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| Exercise 2.7C: Challenge

15 Recurring decimals can be written as fractions. For example, 0.6 is equivalent to % You can verify
this using short division or a calculator. To write a recurring decimal as a fraction, there is a series of steps
you can follow.

a In the calculation below, match each step (1-6) with its corresponding line of working (I-VI) and then
write the lines of working in the correct order.

Steps: Lines of working:
1 Let x represent the recurring decimal. I 06= %
2 Multiply the recurring decimal by 10 to find an equation for 10x. II x= g
3 Form a new subtraction equation from the two equations III 10x = 6.666 666...
for x and 10x.
4 Write the simplified equation that results from the subtraction. IV x = 0.666 666...
Divide both sides of the equation by 9 to obtain x on the left-hand V 10x — x
side of the equation and a fraction on the right-hand side. = 6.666 666... — 0.666 666...
6 Write the recurring decimal as a fraction, in simplest form. VIox =6

b Why did you multiply x by 10 in the calculation above? How did this help you obtain a whole number on
the right-hand side of the equation in step 4?

¢ Use the method in part a to write each of these recurring decimals as a faction.
i 0.2 ii 0.7 iii 2.3 iv 5.6

16 Recurring decimals can be written as fractions.

a Use a calculator to convert each fraction to a decimal. Show at least eight decimal places.
i3 i o5 i 555 v 5395

b Worite each recurring decimal in abbreviated form with dots or a bar.

¢ We can write recurring decimals as fractions using denominators of 9, 99, 999, 9999, ... where the number
of nines in the denominator tells you how many digits recur.

34 1234 _

For example, 55 99~ =34 x @ and 9999 = =1234 x 9999

=34 x0.01 =1234 x 0.0001

=0.343434... =0.12341234...

=0.34 =0.1234
Write the following fractions as recurring decimals without using division.
. 12 .« 765 see 12 .. 6
199 " 999 9999 V9

d Write each of the following recurring decimals as a fraction.

i 059 ii 0.401 iii 0.3 iv 6.23

If the recurrence does not begin at the tenths place, we can multiply the denominator of the fraction by
powers of ten to start the recurrence in the hundredths, thousandths or ten thousandths place.

For example, 9= =0.1, 90 =0.01, W =0.001, @ =0.01, @— 0.001
e Write each of the following recurring decimals as a fraction.

i 0.059 ii 0.0401 iii 0.0003 iv 0.623
Interactive skillsheet Worksheet Investigation Quick quiz
Terminating, Writing recurring Let the cycle begin! =) 2.7
non-terminating and decimals
recurring decimals
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Review: Fractions and decimals

Module summary

X5 +2
Equivalent fractions ) e
2_10 126
| T T T T T 1 3715 10~ 5
-1 2 1 0 1 2 1 A A
J— [ — —_ a— X5 =2
3 3 3 3
I I I I I I I I I I I I | The HCF of 36 and 72 is 36.
-1 5 4 3 2 1 0 1 2 3 4 5 1
- . - 7 36 36 1
6 6 6 6 6 6 6 6 6 6 —=l ==
72 75 2
Adding and subtracting fractions Adding and subtracting decimals
1 Convert into equivalent fractions with a 4 1 8 2 —4.2 —3.12
common denominator. —%+ g - 5 = —% + g — 6 3.12
2 Add or subtract the numerators and —|8 'J7 I:6 T —IS 'J4 'J3 I—|2 'Jl T (') T i -+ 4.20
keep the same denominator. — l 7.32
6 sum —_—
*% 2 +4.2
6 110
—3.12
7\ m . Wy
TII 33101313 TAEm ik
6 6 6 6 6 6 6 6 6 difference 1.08
Fractions to decimals Multiplying fractions Multiplying decimals
Align decimal points ! 2.75 < two decimal places
2.3 _2x3 . .
X == Diagonally | X0.03 <« two decimal places
v 34 Zxa
0.125 2! 21
Dividend = 1 =8 ) 1.020%0 = z Vertically 275
Divisor —» 8 L1 X _3
Trailing zeros 1 825
) 2.75 x 0.03 = 0.0825 < four decimal places
Dividing by a whole number Reciprocals Dividing fractions Lowest.common
quotient denominators
19016 <— (the answer) 3 4 2 31 2 4
9)172.44 Z><§ ETZ_EXE The LCM of 2 and 5 is 10.
/ \ X5 X2
divisor (the dividend (the . . e e qe /_\
number we are number being Multlplylng and dIVIdlng by 10s 1 - i é - i
dividing by) divided) 523 % 10 = 52.3 5.23+10=0523 2 10 5 10
o e qe . _" = = U U
Dividing by a decimal 5.23 x 100 =523.0 5-23 ~100=00323 X5 X2
Dividend Divisor Rational and irrational numbers
1.2-04=12+-4=3 Rational numbers | | Irrational numbers |
& &y
Improper fractions and Fracti —
mixed numbers Integers | ractions | Non-termlpatmg a.nd
- non-repeating decimals
X + .
3l = w = 1—3 Positive whole numbers || Terminating || Recurring €8 7
L4 4 4 . . 45.462 83...
. Zero decimals decimals
1B 13 + 4 =3 remainder 1 Negative whole numbers|| €803 eg:09
4 -12.45 0.123
{ 1/ 51.2455 || -73.7373...
=3-
4
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g Review questions 2.8A: Review quiz Quizlet
Mathematical Iiteracy review »” lake the review Test your knowledge
quiz to assess your of this module by
knowledge of this working individually
The following key terms are used in this module: module. G s,
e decimal * lowest common *  numerator e recurring decimal
»  denominator denominator s pi e sign
»  equivalent fraction *  mixed number »  proper fraction e terminating decimal
e improper fraction *  non-terminating e rational number e trailing zeros
e irrational number decimal e  reciprocal

1 Fill in ‘lowest’ or ‘highest’ in the following frequently used terms.

a common multiple
b common denominator
c common factor

2 Briefly explain why when simplifying a fraction, the whole number part of a mixed number stays the same.
3 The phrase ‘Keep, Change, Flip’ can help you to turn a ‘dividing by a fraction’ problem into a multiplication
problem. Explain what has been kept, changed and flipped.
4 Identify whether the following statements are true or false. If a statement is false, briefly explain why.
a The reciprocals of whole numbers are unit fractions.
b Multiplying by a fraction makes a number smaller.
c All decimals can be written as fractions.
d All fractions can be written as decimals.
5 Briefly explain the difference between the following terms using examples.
a digit, decimal place
b placeholder zero, trailing zero

¢ rational number, irrational number

Review questions 2.8B: Multiple choice

1 What missing value in 7_49 will produce an equivalent fraction?
9
A 51 B 63 C 81 D 441
Xl 2 Which of the following is incorrect?
5_4 3 _3 232 7 _9
A§>§ B§<Z C§>ﬁ D§<H
E®1 3 Whatis the lowest common denominator for % - %?
A 48 B 16 C 24 D2
P14 Whatisl— %>
A3 B -3 c3 D 2
5 5 5
EEl 5 Which problem has a positive answer?
2. (.3 2.1 _5_(_6 _1.(_8
A -3+(-3) B —5%3 ¢ 3-(-%) D -5+ (-5)
Bl 6 Whatis >+ 112
N B3 c 2l D 21
2 4 25 10
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BZ1 7 Whatis —3.125 84 rounded to three decimal places?

A -3.125 B -3.13 C -3.128 D -3.126
PH 8 Whatis —5 +2.38?
A -7.38 B -7.62 C -2.62 D -2.38
B 9 How many decimal places are there in the answer to 26.018 x 15.4?
A 4 B 3 C 2 D 8
10 Which number is an example of a recurring decimal?
A 3285 B -7.757 575 C -6.666... D 3.654 864 321...
11 Which of the following is not equivalent to %?
A 015 B 0.i5 C 0.15 D 52

Review questions 2.8C: Short answer

EXl 1 Write each fraction in its simplest form.

a % b —% c —3;)—8 d 5%
EX1 2 Evaluate:

a 3+2 b -2 ¢ 53+t d 63-37
EEl 3 Evaluate:

a %x% b %—% c 6Zx3% d 3%+1%
EEl 4 Evaluate:

LR = NP S SR S )
EEl 5 Evaluate:

s - () v 3-() 313

@ 2heod 133 £ 40329
EEl 6 Find:

a ;of60km/h b lof;ofacup

5 23

c 3% of 21 metres d % of 10 minutes
BX] 7 Write in ascending order.

a 0.123,0.120,0.213,0.0012, 0.231,0.2 b 8.916,9.6,8.16,8.9,9.16,9.916

c 0.05,5, -0.5, —5,0.50, —0.05 d -0.421, -2.41, -10.42, -14.2, —12.04, -2.14
P18 Write in descending order.

a 0.017,0.7,0.71,0.0701,0.717,0.107 b 2.127,2.1,2.721,2.27,2.72,2.7

c —0.89,89,90, —9.8, —0.899, 80.9 d -0.9, -1, -0.01, —-0.99, —0.099, —0.1
B2 9 Round each decimal to the number of decimal places shown in brackets.

a 13.21651 (2) b -0.001215 (4)

c 54.545545 (3) d -181.182154136 (1)
X 10 Evaluate:

a 23.56 +45.98 + 74.13 b 53.15-29.67

c 123.5+46.12+9.0142 + 87.15 d 1284.068 — 294.4687
X 11 Evaluate:

a —542+1.59 b -8.30-(-12.482)

c 49.207 + (—-51.52) d 99.29 — (-15.490)
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X 12 Evaluate:
a 6.3128 x4 b 65.589 = (-6)
c —-3.46x5.7 d -468.268 x (—0.89)
13 For each of the following decimals:
a Decide whether the decimal is terminating or non-terminating.
i 0.123123123 ii 6.562562...
iii -5.5 iv 3.645841235..
b Decide if the decimal is recurring.

14 Write each decimal in short form using dots or a horizontal bar.

a 0.333333.. b 5.385385...

c —45.685757575... d -0.092451451...
15 Write each number to show twelve decimal places.

a —-023 b 3.27 c 46.3587 d -17.36485
16 Write each fraction as a recurring decimal using dots or a horizontal bar.

a % b —% c —9% d I—Z

Review questions 2.8D: Mathematical modelling

1 The daily minimum and maximum temperatures at a ski resort were recorded over a week.

Mon Tue Wed Thu Fri Sat Sun
Min. temp. (°C) 0.7 -2.2 -0.9 -3.4 -5.1 -1.8 0.2
Max. temp. (°C) 6.5 4.1 7.8 2.5 -0.6 3.9 5.3

a Which day had:

i the highest temperature

ii the lowest temperature?

Calculate the difference between the minimum and maximum temperatures for Monday.
Calculate the difference between the minimum and maximum temperatures for each other day.
Which day had the biggest range of temperatures?

o o6 o

Calculate the average of the following, correct to one decimal place.
i the minimum temperatures
ii the maximum temperatures
f What is the difference between the average minimum and average maximum temperatures?
2 Rob, Carina, Belinda and Mario want to buy Alicia a bunch of white roses for her birthday.
a Rob has $10.35, Carina has $8.25, Belinda has $9.90 and Mario has $10.80. How much money do they
have altogether?
Their local florist, Fantastic Flowers, has white roses for $2.99 each. How many white roses can they buy?
¢ How much change will they have left over?
d Fantastic Flowers has a special offer that if you buy a dozen white roses, you get % of the total price off.
i How much would a dozen white roses cost without the discount?
ii How much would a dozen white roses cost with the discount?
iii Mario bargains with the storekeeper and manages to buy 18 roses for the price of 12 roses. Is this more
discount compared with the special offer?
iv How much is a single rose with this offer?
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3 A school has four house teams for sports events: Alpha, Beta, Gamma and Delta, and every student is
assigned into one of the four houses. The school tries to have as close to one-quarter of students in each house
every year. In 2022, the school had 1596 students.

a In 2022, Alpha house had exactly % of the students in the school. How many students were in Alpha house?

b In 2022, Beta house had % of the students in the school.

i How many students were in Beta house? 4 | ; ‘
ii If % of Beta house are girls, how many girls are in Beta o
house? S : s
b AN D et T L

¢ In 2022, Gamma house had 402 students.
i  What fraction of students were in Gamma house?

ii How many students did Gamma house have above or
below one-quarter of the students at the school?

d In 2022:

i how many students were in Delta house

ii what fraction of the school were in Delta house?

e In 2023, Delta house had 416 students. If Delta house had
how many students went to the school in 2023?

13

0 of the students at the school that year,

Checklist
Now that you have completed this module, reflect on your ability to do the following.
I can do this I need to review this
Identify and find equivalent fractions D Go back to Lesson 2.1
Compare fractions Fractions

Simplify fractions

Add and subtract fractions with different denominators D Go back to Lesson 2.2
Add and subtract mixed numbers Adding and subtracting
Add and subtract positive and negative fractions fractions

Multiply and divide mixed numbers D Go back to Lesson 2.3
Multiply and divide positive and negative fractions Multiplying and dividing
Determine fractions of an amount fractions

Compare and order decimals D Go back to Lesson 2.4
Round decimals to a specified number of decimal places Decimals

Convert between fractions and decimals

L] OO OO ot e

Add and subtract positive and negative decimals D Go back to Lesson 2.5
Adding and subtracting
decimals

I:] Multiply positive and negative decimals D Go back to Lesson 2.6
[ ] Divide positive and negative decimals Multiplying and dividing
decimals
I:] Identify decimals as terminating, non-terminating and recurring D Go back to Lesson 2.7
I:] Convert fractions to recurring decimals Terminating,
[ ] Write non-terminating and recurring decimals using appropriate non-terminating and
notation recurring decimals
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Lessons

3.1 Percentages, fractions and decimals
3.2 Calculating percentages

3.3 Mark-ups and discounts

3.4 Profit and loss

3.5 Ratios

3.6 Modelling with ratios

3.7 Rates

Prerequisite skills

@ Diagnostic pre-test
Take the diagnostic pre-test to assess your knowledge of the
prerequisite skills listed below.

Interactive skillsheets
After completing the diagnostic pre-test, brush up on your

knowledge of the prerequisite skills by using the interactive
skillsheets.

v Visual representation of fractions
v Equivalent fractions
v Multiplying and dividing fractions
v Multiplying and dividing decimals
v Rounding decimals

Curriculum links

e Solve problems involving the use of
percentages, including percentage increases
and decreases... (VC2M8NO5)

e Use mathematical modelling to solve practical
problems involving rational numbers and
percentages, including financial contexts involving
profit and loss... (VC2M8NO06)

e Recognise and use rates to solve problems
involving the comparison of 2 related quantities
of different units of measure (VC2M8MO05)

e Use mathematical modelling to solve practical
problems involving ratios and rates... (VC2M8MO07)

© VCAA

Materials

v Calculator

d or circulated in any other form.
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Percentages, fractions
and decimals

Learning intentions
By the end of this lesson you will be able to ...

v comparing and converting between percentages,

fractions and decimals.

Percentages, fractions and decimals

Inter-year links

Support

Fractions, decimals and percentages

4.7 Fractions, decimals and

percentages

Key content video
} Fractions, decimals and

percentages

A percentage is a proportion of a whole that has been divided into
one hundred parts.

The term ‘per cent’ means ‘per hundred’ or ‘out of 100’. The symbol for percentage is %.

Percentages, fractions and decimals are different ways of representing the same value.

Percentage Fraction Decimal
25% 25 _1 0.25
100 4
50% 20 1 0.5
100 2
100% 100 _ 4 1
100
200% 200 _ 5 2
100
Fraction Decimal

Percentage to...

Write the percentage as a fraction
with a denominator of 100.

o = L3
15% =100

-3
20

Divide the percentage by 100.
23.4% =23.4 - 100

=0.234
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Percentage

Decimal

Fraction to... Multiply the fraction by 100% and

Divide the numerator by the denominator.

simplify. Add trailing zeros as required.
1 % 100% = 100 % Align decimal points
3 3 v
=333% S 0125
dividend - 1 PV
Divisor—> 8 = 85 107070
Trailing zeros
Percentage Fraction

Decimal to... Multiply the decimal by 100 and
include the percentage symbol %.

0.65 = 65%
v

Place the decimal as the numerator of
the fraction with a denominator of 10,
100, 1000, ... with as many zeros as there
are digits after the decimal point.

65 _13
0.65 =166 =20

Worked example 3.1A Converting from a percentage

Write each percentage as a fraction in its simplest form and as
a 220%

1 To convert a percentage to a fraction, divide
by 100 and simplify the fraction.

2 To write a percentage as a decimal, divide the
percentage by 100.

b Fraction: 25.3% =

a Fraction: 220% =

>

a decimal.

b 253%

220"
160"
11

-5

Decimal: 220% = 2.2

253

100
253

~ 1000

Decimal: 25.3% = 0.253

Worked example 3.1B Converting from a decimal

Write each decimal as a percentage and as a fraction in its simplest form.

a 3.2

1 To convert a decimal to a percentage, multiply by
100%. ‘Move’ the decimal point two places to the right
and insert a place-holding zero in the empty space if
necessary.

To convert a decimal to a fraction, place the decimal
fraction part of the number as the numerator of the
fraction. Make the fraction denominator 10, 100, 1000,
... with as many zeros as there are digits after the
decimal point and simplify.

OXFORD UNIVERSITY PRESS
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b 0.0125

a Percentage: 3.2 = 320%
Z\
/1/0’5

5l
_35

b Percentage: 0.0125 = 1.25%

Fraction: 3.2 =3

Fraction: 0.0125 = ——=—
raction

_1

80
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Worked example 3.1C Converting from a fraction

Write each fraction as a percentage and as a decimal.

a

27
300

al

Multiply the fraction by 100% and divide
the numerator by the denominator to
simplify.

Convert the fraction to an equivalent
fraction with a denominator of 100 and
then convert to a decimal by ‘moving’ the
decimal point of the numerator two places
to the left.

For mixed numbers, multiply the whole
number and the fraction by 100%.

Divide the numerator by the denominator
to simplify, then add both values together.

Express the mixed number as a whole
number plus a fraction. If you cannot easily
determine an equivalent fraction with a
denominator of 100, use short division to
convert the fraction to a decimal. Add both
values together again.

2
b 45

a Percentage:

Decimal:

b Percentage:

Decimal: 4% =4+ =

27 27 .
300 — 300 < 100%
2700,
=300 »
= 99

=3
27 _ 9
300 = 100

N

=3

= 0.09
2_,42 0
42 =42 x 100%

— 400% + %ﬂ%
— 400% + 66%%

= 4662 %

2
3

Worked example 3.1D Comparing fractions, decimals and percentages o

Complete each statement by writing < (is less than) or > (is greater than) in the space provided.

a

3

4

0.7

b 35%

Convert one term into the same format as the other term.

In this instance we will convert the fraction into a decimal.

Compare the two terms in the same format to determine

which one is greater.

Complete the statement by using either > or <.

Convert one term into the same format as the other

term. In this instance we will convert the fraction into a

percentage.

Compare the two terms in the same format to determine

which one is greater.

Complete the statement by using either > or <.
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2

5

a

3_ 75
47100
=0.75
0.75>0.7
Therefore, % > 0.7
2_2 0
b s=EX 100%
=40%

35% < 40%
Therefore, 35% < %
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) gl

v/ Remember that one whole equals 100%. If you have a percentage that is greater than 100% you have

more than one whole.
v/ It’s easier to convert from a fraction to a decimal when the fraction has a denominator of 100, before you
simplify your answer.

Don’t forget to simplify your fractions.

4
v/ It’s usually quicker to compare and order percentages or decimals than it is to compare and order fractions.
v As all percentages can be converted to fractions, percentages are also rational numbers.

- /

Learning pathways

3(d-f), 4-7, 8(b, d), 9-14(e-h),

A 1-13, 14(a-d), 15-17, 20(a-d) 15,18, 19(a, b), 20-22

Q 5,7, 9-14(e-h), 19-24

EH | Exercise 3.1A: Understanding and fluency

p533
1 What percentage of each large square has been shaded?

a b

2 Write the percentage of each square in question 1 that is not shaded.

3 Calculate the percentage for each situation.
a Huynh has downloaded 76% of a song onto her iPhone. What percentage remains to be downloaded?

<

If the selling price of an item is reduced by 23%, what percentage of the original price is to be paid?

The GWS Giants lose 17% of their games. What percentage do they win (assuming no draws)?

o 6

Forty-two per cent of homes were affected by floods. What percentage of homes were not affected?

Morgan received 93% on her Japanese test. What percentage of marks did she lose?

o

It is estimated that 54% of Australians do no exercise on a regular basis. What percentage of Australians
exercise on a regular basis?

wes.1A 4 Write each percentage as a fraction in its simplest form and as a decimal.

a 17% b 21% c 35% d 8%
e 215% f 98% g 174% h 28%
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5 Write each percentage as a fraction in its simplest form and as a decimal.

a 7% b 3.1% c 162% d 72.1%
e 347% f 81.09% g 10.57% h 6.78%
Wes.1B 6 Write each decimal as a percentage and as a fraction in its simplest form.
a 0.71 b 0.28 c 0.05 d 0.08
e 09 f 0.31 g 0.54 h 0.95
7 Write each decimal as a percentage and as a fraction in its simplest form.
a 0.369 b 0.248 c 10.06 d 0.81
e 7.057 f 1.859 g 12.1 h 0.2446

8 For each figure:

i write how many sections are shaded as a fraction of the total number of sections
ii write this fraction as an equivalent fraction with a denominator of 100

iii write the percentage of sections that are shaded.

E
> %

wesic 9 Write each fraction as a decimal and percentage by first finding an equivalent fraction that has a denominator

of 100.
» 3 b1 © 200 a3
© 1o £ 5 300 h 3
10 Write each mixed number as a percentage. Hint: Whole numbers are multiples of 100%.
a 29 b 6505 ¢ 73 d 33
e 4L £ 52 g 142 h 1383
11 Write each fraction as a percentage and a decimal.
a % b 421_8 c 5% d 13_6
e 11—215 f 3% g % h 1%
12 Write each percentage as a fraction in simplest form and as a decimal.
a 1% b Ly ¢ 2% d 23%
e 83% £ 153% g 35% ho131%
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wes.ap 13 Complete each statement by writing < (is less than) or > (is greater than) in the space provided.

a 0.46 % b % 57% c 095 71% d 59% %
e % 122% £ 252% 21.2 g 13.4 1% h 2% 206%

I Exercise 3.1B: Problem solving and reasoning

14 Write a percentage to describe these situations by first finding an equivalent fraction that has a denominator
of 100.

Andrew ate three out of five cupcakes.

c o

Nine out of twenty people went home.

Seventeen out of twenty-five people voted yes.
Mark knew 46 people out of 200.

Steffie obtained a score of 17 out of 20 for the quiz.

The movie critic rated the movie one out of five stars.

| e a6

A dam with a capacity of 600 megalitres currently holds 144 megalitres.
h Seventy-five of the 250 people surveyed were happy with their mobile phone provider.

15 What percentage of its original value is a car worth if it depreciates (loses value) by these amounts?

a 20% b 19% c 8% d 12% e 28.5% £ 33%%

16 Thomas and Matthew were asked to draw a diagram representing 15%. Their answers are shown below.

Matthew Thomas

a Which diagram is correct? Explain your reasoning.
b Show another way of representing 15% in a diagram.

17 These containers each contain 50% of their total capacity.

Explain how each container holds a different volume of liquid, but they are the same percentage full.

18 A rational number is a number that can be written exactly as a fraction with the numerator and denominator
both being integers. Explain why all percentages are rational numbers.

OXFORD UNIVERSITY PRESS MODULE 3 PERCENTAGES, RATIOS AND RATES — 111

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 20/09/2024 under licence.

19 Arrange the following lists in ascending order by first converting all terms to either a fraction, decimal or

percentage
4 .
or =

a 0 89, T 200%, 5 1.3

13 o 3 22
b 4.9, 5 560%, 7.2, 410,

16 3 3400 4 oo
c 5,2,340A),028 15,65/0
20 Percentages can be added and subtracted like other numbers. Calculate:

a 17% + 49% b 23% +322%
¢ 53lu+162%+92y d 7.9% + 28.7% + 46.5%
e 92% — 68% £ 163%-122%
g 37.4% + 52.9% — 15.6% h 75.95% + 5.28% — 32.13% — 28.66%

21 A packet of gumballs is emptied onto a table. See the gumballs on the right.

a Write the number of blue gumbialls as a fraction of the total.
Convert this to a decimal and round to four decimal places.

Convert this decimal to a percentage. What percentage of the .
gumballs are blue?

d What percentage of the gumbealls, correct to two decimal places, is:
i orange ii green iii red or yellow iv not red?

22 Marigo received a 5%% pay rise. What fraction of her salary does this represent?

| Exercise 3.1C: Challenge

23 Starting at zero in this diagram, find the shortest path to 100%, moving in ascending order.

8 3 8
o X3 XX 5 )
2 . 72 101
9 0.5 60% 90 100
10 , -
Start 0 11 % 0.52 33% 0.49 100% Finish
3
11 60 11 115
0.75 >< 72% ><132%>< 105

24 Showing examples, explain how you could represent the percentages below using:

a arectangle of length 10 cm and width 2 cm b agrid of 200 squares.
80% 92% 25% 17% 43% 66%
Interactive skillsheet Worksheet Investigation Quick quiz
Fractions, decimals and Converting percentages, Best one - percentages, \aa? 3.1
percentages fractions and decimals decimals or fractions
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Lesson3.2 ]
Calculating percentages

Learning intentions .
& /) Inter-year links

Support  Calculating percentages

By the end of this lesson you will be able to ...

v’ perform calculations involving percentages. A Elaulkilng peraETEeEs

} Key content video
Calculating percentages

Calculating percentages

e To express a quantity as a percentage of another quantity:
1 Make sure that both quantities are expressed in the same units.
2 Form a fraction with the numerator as the quantity you want to express as a percentage.
Simplify the fraction if possible.
3 Write the fraction as a percentage.
For example, 81 students as a percentage of 180 students:

81_9
180 20

_ 45

100

=45%

e o calculate a percentage of a quantity, write the percentage as a decimal and multiply by the quantity.
For example, 45% of 180 students like ice cream more than frozen yoghurt.

45% of 180 =0.45 x 180
= 81 students

Percentage 0% 45% 50% 100%
Students 0 81 90 180

Key content video

Percentage increase and decrease D) Percentage increases and

. decreases
e A percentage increase occurs when a quantity is increased by a percentage.
e A percentage decrease occurs when a quantity is decreased by a percentage.
Percentage 0% 100% 110%
increase

Percentage 0% 75% 100%

decrease

e To increase a quantity by a percentage:

1 Add the percentage to 100% and convert this new percentage to a decimal.

2 Multiply the quantity to be increased by the decimal.

For example, to increase a quantity by 50% multiply it by 1.5 (100% + 50% = 150%).
e To decrease a quantity by a percentage:

1 Subtract the percentage from 100% and convert this new percentage to a decimal.

2 Multiply the quantity to be decreased by the decimal.

For example, to decrease a quantity by 40% multiply it by 0.6 (100% — 40% = 60%).
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Percentage error

e The error of a measurement is the positive difference between the true value and the measured value.

For example, if a person is 120 cm tall and their height is measured to be 123 cm, then the error in the
measurement is 3 cm.
e The percentage error is the error of a measurement written as a percentage of the true value of

the quantity.
For example, the percentage error from the example above is:
3cm _ 1
120 cm =~ 40
_25
~ 100
=2.5%

Worked example 3.2A Expressing a quantity as a percentage of another o

a Worite 60 as a percentage of 150. b Write 90 cents as a percentage of $12.
a 1 Express the amount as a fraction of the total and a .3
simplify. VR
60 2
150 5
A
=30
2 To convert a fraction to a decimal or percentage, — 40
write the fraction with a denominator of 100. 100
=40%
3  Write your answer. 60 is 40% of 150.
b 1 Convert $12 to 1200 cents and write 90 cents as a b }l{
fraction out of 1200. 90 7.5
2 To convert a fraction to a decimal or percentage, 1200~ 100
write the fraction with a denominator of 100. A
=12
=7.5%

3 Werite your answer using the units from the question. 90 cents is 7.5% of $12.
Worked example 3.2B Calculating a percentage of a quantity o
Calculate 7% of 220.

1 Convert the percentage to a decimal. 7% of 220 = 220 x 0.07
2 Multiply by the quantity. =154
3 Write your answer. 7% of 220 is 15.4.
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Worked example 3.2C Changing a quantity by a percentage o
a Increase 4500 by 40%. b Decrease 240 by 15%.
a 1 Add the percentage to 100% and convert the a Increase 4500 by 40%
result to a decimal. = 4500 x (100% + 40%)
=4500 x 140%
2 Multiply the quantity to be increased by the =4500x 1.4
decimal. = 6300
b 1 Subtract the percentage from 100% and convert b Decrease 240 by 15%
the result to a decimal. =240 x (100% — 15%)
=240 x 85%
2 Multiply the quantity to be decreased by the =240 x 0.85
decimal. =204
Worked example 3.2D Finding the original amount after a change o

a After a 60% increase, a number is now 800. What was the original amount?

b After a 20% decrease, a number is now 160. What was the original amount?

a 1 To increase a number by 60%, multiply by 160%. a Original amount =800 + (100% + 60%)
"To reverse the process, divide by 160%. =800 + 160%

2 Convert this new percentage to a decimal. =800+1.6

3 Divide the new amount by the decimal to
calculate the original amount. =500

b 1 To decrease a number by 20%, multiply by 80%. b Original amount =160 + (100% - 20%)
To reverse the process, divide by 80%. =160 = 80%

2 Convert this new percentage to a decimal. =160+ 0.8

3 Divide the new amount by the decimal to

calculate the original amount. =200
/ m
v/ You can use fractions or decimals to find the percentage of a quantity. 60 . 100°% _ 60" % 2%
Both methods give the same answer. For example, this is an alternative =~ 150 " 1 3! 1
way to solve Worked example 3.2A part a. = % X %%
=40%
v/ Writing a quantity as a percentage of a total and 20 as a percentage of 40 50% of 40
finding a percentage of a total are not the same, 20
. 2= =509 50% x 40 = 20
they are the opposite of each other. 40 o ’
\ /
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Learning pathways

/\ 1-7,8-9(a-d), 10-12, 14,15 |:| 3-7,8-9(e-h), 10, 11, 13, 15, 17-19

() 58D 11,12, 1621

M | Exercise 3.2A: Understanding and fluency

p534

we32Aa 1 Write these amounts.

a 20 as a percentage of 80 b 45 as a percentage of 50 c 19 as a percentage of 25
d 90 as a percentage of 120 e 300 as a percentage of 250 f 135 as a percentage of 108
2 Calculate the percentage of the measuring jar:
i that has been filled ii thatis empty.
a b d
3 Worite each proportion:
i as a fractional percentage ii as a decimal percentage.
a 140 as a percentage of 800 b 72 as a percentage of 36 000 c 46 as a percentage of 125
d 57 as a percentage of 200 e 58 as a percentage of 80 f 282 as a percentage of 48

4 Write each amount as a percentage of the total.

a $1288 of a $5600 loan is repaid.

b 10.55 km of the 42.2 km marathon has been completed.
c 42 of the 120 lots of land have been sold.

d 63 likes have been received out of 90 views on YouTube.
e 3 of 40 training sessions have been missed.

5 Write each of these as a percentage.

a 50goutof4kg b 48 minutes out of 8 hours

d 18 hours out of one day 35 cents out of $3.50

g 60mL outof2 L h 800 mm out of 3.2 m
wes2e 6 Calculate:

o

a 10% of 840 b 42% of 1800
d 18% of 6400 e 125% of 580
7 Calculate:

a 63%of 720 m b 150% of 90 seconds
d 12% of 840 L e 40% of 190 buttons
8 Calculate:

a 30% of $1200 b 25% of $5000
d 15% of $10500 e 8% of $200

g 13% of $850 h 150% of $299
j 10%%0f$1260 K 20.75% of $199
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e

9 months out of 3 years

90 minutes out of 24 hours

6% of 150
9% of 1250

35% of 660 cm
10.5% of 112 mL

40% of $250

21% of $2745
5%% of $1260
450% of $820
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wes.2c 9 Increase or decrease each amount by the given percentage. Where appropriate, round answers to two decimal places.

wE3.2D 10

11

Y AN 6o 6

- 0o o 6

Increase $3700 by 20% b Decrease 120 kg by 5%
Increase $980 by 5.2% d Decrease $850 by 7.5%
Increase $87.50 by 1.75% f Decrease 75 minutes by 10%
Increase 5.2 km by 12.4% h Decrease 516 L. by 26%

alculate the original amount if:

after a 25% increase a number is now 500
after a 30% decrease a number is now 595
after a 16% decrease a number is now 2688
after a 50% increase a number is now 225
after a 70% increase a number is now 459

after a 33%% increase a number is now 1200.

Calculate the new amount if:

a

- e o 6 o

a score of 400 was increased by 15%

2500 L of water in a tank was decreased by 30%

a playlist of 60 songs was increased by 75%

the waiting time of 15 minutes was decreased by 40%

the duration of a lecture 48 minutes long was increased by 37.5%.

a marathon runner’s personal running record of 4 hours 40 minutes was decreased by 5%.

I Exercise 3.2B: Problem solving and reasoning

12 The tallest horse ever recorded was a Belgian draft horse named Big Jake, who measured 210 cm tall. The

13 There are 50 cupcakes on a platter.

smallest horse ever recorded was a dwarf miniature horse named Thumbelina who measured 44.5 cm tall. As a

comparison, an average horse is about 165 cm tall and an average L.abrador dog is about 60 cm tall.

Write Thumbelina’s height as a fraction of Big Jake’s in simplest form. |-

Convert the answer from part a to a percentage rounded to two
decimal places.

Find the percentage, correct to two decimal places, of:

i  Thumbelina’s height compared to an average horse’s height

ii Thumbelina’s height compared to an average Labrador’s height
iii Big Jake’s height compared to an average horse’s height.

The heights of horses and dogs are measured at their withers (shoulders)
because this height does not change when the animal moves, like the
height of the head can.

i Estimate how tall these two horses would be measured to the top of their heads.

ii How would this change the percentage you calculated in part b? j’
y .

M
a By midday, 20% of the cupcakes have been eaten. How many cupcakes are left over? “I
b By the evening, a further 20% of the cupcakes have been eaten. How many cupcakes .
have been eaten since midday?
¢ Explain why the amounts obtained in parts a and b are different.
d Assuming no more cupcakes are eaten, how many remain at the end of the day?
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14 For each situation:

i find the amount of change that has occurred

ii state whether it is an increase or decrease

iii calculate the increase or decrease as a percentage of the original.

a A room that began with 25 people now has 31 people.

=

b A shelf that had 40 chocolate bars now has only 5 chocolate bars.

¢ Stacey moves house and instead of walking 1.5 km to school, she walks 2 km. §:§

d Ahmed was 150 cm tall in Year 7 and is now 165 cm tall. ;—“’E%

e A jogger improves her lap time from 20 minutes to 18 minutes. “é

15 Tom measured the length of a table to be 43.6 cm when the actual length is 42.6 cm. Lisa measured :,
the length of a bench to be 85.4 cm when the actual length is 86.4 cm. r

a What is the size of the error made by each student? n'j
o~

b Calculate the percentage error for each student by finding the size of the error as a percentage
of the actual length. Who has the greater percentage error and why?

v

16 Arthur is studying caterpillars for a science experiment. He measures one caterpillar as being
3.2 cm long. The actual length of the caterpillar is 3.15 cm. Calculate the error as a percentage of
the actual length of the caterpillar.

17 In 2013 the wombat population in Epping Forest National Park was 196. The wombat population has been
growing by 8% each year. How many wombats would be expected in the park in 2025 if this rate of growth
continues?

18 The Australia Koala Foundation estimated that the koala population decreased 30% between 2018 and 2021.
The minimum and maximum number of koalas in 2021 were 32 065 and 57 920, respectively.

a What is the maximum and minimum number of koalas you would expect for 2018?
b If this trend continues, what is the maximum number of koalas you would expect in 2024?

¢ If this trend continues, what is the minimum number of koalas you would expect in 20257

| Exercise 3.2C: Challenge

19 For each situation, find the original number if:
a 50% of the original number is 32 b 20% of the original number is 19.6
¢ 70% of the original number is 322.
20 Answer the following questions regarding percentage increase.
a The sides of a square increase by 20%. What is the percentage increase in area?
b The sides of a triangle increase by 20%. What is the percentage increase in area?
¢ Make a statement about the results you obtained in parts a and b.

d Investigate another shape and then make a general statement about the percentage increase in area when
the dimensions of a shape are increased by 20%.

21 Jamie has 5 kg of flour. He uses 20% of the flour to bake some bread, and then he uses 5% of the remaining
flour to bake some biscuits.

a How many kilograms of flour remained after he baked the bread?
b How much flour did he use to bake the biscuits?

¢ Calculate the total percentage of the flour that has been used after baking the bread and biscuits.

Online resources:

Interactive skillsheet Worksheet Investigation Quick quiz
Calculating percentages Calculating percentages Of and As - what's 32
the diff?
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Lesson33
Mark-ups and discounts

Learning intentions A Inter-year links

By the end of this lesson you will be able to ... ) Support  Calculating percentages

v perform financial calculations involving percentages. 4.8 Calculating percentages
Year 9 9.2 Other forms of income

12.1 Earning money

} Key content video
Mark-ups and discounts

Mark ups, discounts and GST

The cost price (wholesale price) is the price paid to create or obtain

a good or service before it is sold to a consumer.
e The selling price is the price that a product or service is sold at by the seller.
e A mark-up is the amount a cost price is increased by to give a profit and is usually expressed as a percentage.
e Finding the price after a mark-up is the same as increasing a quantity by a given percentage.

1 Add the percentage to 100% and convert this new percentage to a decimal.

2 Multiply the cost price by the decimal.

Increase $30 by 5% = (100% + 5%) x $30 0% 100% 105%
=105% x $30
=1.05 x $30 $0 $30 $31.50
=$31.50

e A discount is the amount a selling price is decreased by to sell at a lower price and is usually expressed
as a percentage.

e Finding the price after a discount is the same as decreasing a quantity by a given percentage.
1 Subtract the percentage from 100% and convert this new percentage to a decimal.
2 Multiply the selling price by the decimal.

Decrease $20 by 30% = (100% — 30%) x $20 e e Lo
=70% x $20
=0.7 x $20 $0 $14 $20
=$14

e GST (Goods and Services Tax) was introduced by the Australian Government in 1999. Currently, the
rate is 10% of the selling price of a product or service.
e GST is added to the price of a good or service by performing a percentage increase of 10% to the selling
price of a product or service.
— The process of calculating the total amount paid by
a customer is the same as calculating a 10% mark-up

0% 100% 110%

on the selling price.
Key content video

The Unltary methOd } The unitary method with

- . ercentages
e The unitary method can be used to solve percentage increase or decrease P &

questions when the original amount is not known. The unitary method works by first calculating the value of
a single unit, in this case 1%, and then using this value to calculate an unknown amount, in this case 100%.

For example, if after a discount of 15% a television has a retail price of $765, you can divide the retail
price by 85 (the remaining percentage) to calculate 1% of the original price. This can then be multiplied
by 100 to give the original price.

1% of original price = %
=$9
Original price (100%) = $9 x 100
= $900
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Worked example 3.3A Calculating mark-ups and discounts o

Calculate the final selling price of:

a a $350 camera with a 25% mark-up

b a $299 pair of shoes discounted by 30%
¢ a $418 monitor with GST.

a 1  Mark-ups are the same as percentage increases. a final price = (100% + 25%) x $350
Add the percentage to 100% and convert this new =125% x $350
percentage to a decimal.

2 Multiply the amount to be increased by the decimal. =1.25%x$350
Write your answer using the correct units.
=$437.50

b 1  Discounts are the same as percentage decreases. b final price = (100% — 30%) x $299
Subtract the percentage from 100% and convert this =70% x $299
new percentage to a decimal.

. . =0.7 x $299
2 Multiply the amount to be decreased by the decimal.
3  Write your answer using the correct units.
=3$209.30

¢ 1 GSTis atax applied to goods, increasing the price of c final price = (100% + 10%) x $418
a good or service by 10%. Add the percentage to 100% =110% x $418
and convert this new percentage to a decimal.

2 Multiply the amount to be increased by the decimal. =1.1 x$%$418
Write your answer using the correct units.
=$459.80
Worked example 3.3B Calculating the original price o

Calculate the original price of:
a a mountain bike, if the selling price is $904 and the mark-up is 60%
b a notebook, if the selling price is $1125 and the discount is 25%.

a1 To increase a number by 60%, multiply by 160%. a original price = $904 = (100% + 60%)

To reverse the process, divide by 160%. =$904 + 160%
Convert this new percentage to a decimal. =$904 - 1.6
3 Divide the selling price by the decimal to calculate =$565

the original price.

b 1  To decrease a number by 25%, multiply by 75%. b original price = $1125 + (100% — 25%)

To reverse the process, divide by 75%. =$1125+75%
Convert this new percentage to a decimal. =$1125+0.75
3 Divide the selling price by the decimal to calculate =$1500

the original price.
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Worked example 3.3C Using the unitary method to calculate o
the original price

After a mark-up of 80%, a television retails for $1800. Use the unitary method to calculate the original price.

1 180% of the original price is $1800, so divide $1800 by a 1% of original price = $}§80
180 to calculate 1% of the original price. - $10

2 Multiply the value for 1% of the original price by 100 b original price = $10 x 100
to determine the original price. = $1000

v A discount will result in a value less than the original selling price.
v/ A mark-up will result in a value greater than the cost price.

Learning pathways

A 1(a, ¢, e, g), 2(a-e), 3-4(1st column), 1(b, d, f, h), 2(e-i), 3-4(2nd column), Q 2(g-i), 4(2nd column), 6(d-g),
5, 6(a-d), 7(a, b), 8, 10-15 6(d-g), 7(c, d), 9, 10, 14-19 7(c, d), 10, 13, 16-20

M | Exercise 3.3A: Understanding and fluency

p534

1 Calculate each of these percentages.

a 10% of $360.50 b 25.25% of $4200 ¥
¢ 20% of $550.75 d 120% of $400
e 190% of $850 f 7.3% of $960
g 32% of $729 h 115.09% of $2900
we33A 2 Calculate the final selling prices.

a a 30% mark-up on $1200 b a 25% discount on $449 ¢ a40% discount on $2250
d a 75% mark-up on $149 e a 47% mark-up on $645 f a 38% discount on $750
g a 54% discount on $1200 h a 25% discount on $1050 i an 85% mark-up on $175

3 Lakmali works at a clothing store that applies a 45% mark-up on all items. What is the final selling price of:
a a pair of jeans with cost price $98 b a t-shirt with cost price $25
¢ ahoodie with cost price $65 d a shirt with cost price $102?

4 Calculate the prices paid for these items after GST is added, rounding to the nearest cent where appropriate.

a dining table and chairs: $1285 b services provided by a plumber: $240

¢ insurance purchased for a car: $601.45 d five 3 m lengths of timber at $6.50 per metre

e electricity service and supply charge: $314.65 f membership at a gymnasium at $72.95 per month
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WE3.3B 6

For each of these, determine:
i the selling price ii the mark-up or discount amount.
a A camera was purchased for $120 and sold later at a mark-up of 62%.

b A laptop originally marked at $1198 is offered for sale at a discount of 35%.

Calculate the original price in each of these sales. Where
necessary, round your answer to the nearest five cents.

a A mobile phone sells for $450 after a mark-up of 50%.

<

A pair of sports shorts sells for $25 after a discount of 20%.

Eyeliner sells for $11.85 following a 15% discount.
A hardware store sells an electric chainsaw for $169 after it is marked up by 95%.
A furniture store offers a leather lounge suite for sale for $9995 after a discount of 12.5%.

Fitness equipment retails for $1499 following a 140% mark-up.

mQ = o o 6

The digital copy of a video game is on sale for $4.99 after a 90% discount.

The following items each include GST in the price. Calculate the pre-GST price, rounding to the nearest cent
where appropriate.

a telephone and internet services $155.65 b computer accessories purchased for $235.95

¢ garden maintenance provided for $182 d anecklace bought at a jewellery store for $120.50
The selling price of an item is also known as the retail price. Michael plans to buy a new external hard drive to
store his games. The hard drive has a retail price of $157.95, but he receives a 12.5% discount because he has a
customer loyalty card.

a If the discount is 12.5%, what percentage of the retail price will Michael pay?

b Calculate the price Michael pays after the discount. Round your answer to the nearest five cents.

The following represent the original prices and the percentage discount amounts offered on some goods.
In each case, calculate the following, rounding your answers to the nearest cent:

i the selling price after the discount ii the discount amount.
a $500; 12% discount b $179.50; 15% discount
¢ $249; 8% discount d $895.95; 4% discount

we3.3c 10 Use the unitary method to calculate the original prices. Round your answers to the nearest five cents where necessary.

a a bicycle retailing for $1189 after a mark-up of 45%
b a mobile phone retailing for $792 after a mark-up of 32%
¢ abox of chocolates retailing for $3.10 after a mark-up of 120%

d a sofa retailing for $1400 after a mark-up of 25%

| Exercise 3.3B: Problem solving and reasoning

11 Melinda makes jewelled earrings and adds an 85% mark-up to her costs when determining the retail prices. Each

12 A manufacturer advertises their football boots for a wholesale price of $89.90.

individual earring contains a metal hook that costs $8.50 and three decorative stones that each cost $4.60.
a How much does it cost Melinda to make each pair of these earrings?
b What is the value of the mark-up?

¢ How much would Melinda advertise these pairs of jewelled earrings for?

A sports store plans to sell these boots to the public at a mark-up of 110%.
a If the mark-up is 110%, what percentage of the wholesale price will a member of the
public pay for these boots?

b Calculate the retail price for these boots correct to the nearest five cents.
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13 The following represent the wholesale prices and the percentage mark-up amounts offered on
some goods. In each case, calculate the following, rounding your answers to the nearest cent:

i the retail price after the mark-up ii the mark-up amount.
a $620; 24% mark-up b $89.95; 45% mark-up
c $1269; 80% mark-up d $450.50; 85.5% mark-up

14 A girl’s bicycle is reduced to $198 after a discount of 20%. To determine the original
price, Jane thinks that she needs to calculate 20% of $198 and add the result to
$198. Tim thinks that Jane has it wrong and that the calculation is more complex.
Which person do you think is correct? Show working to support your answer.

15 Reconsider the scenario in question 14. What was the price of the bike before the
discount?

16 Julian accidentally discounted a $699 food mixer by 20% instead of
the advertised 30%. Once he realised his mistake he took a further
10% off the discounted price. The customer claimed that this
would not be the same as reducing the original price of the mixer
by 30%. Who is correct? Show workings to support your answer.

o

17 Switched On Electrics is having a ‘Scratch and Dent’ sale. Any
damaged stock will be discounted by 35%. A refrigerator is
scratched and discounted to $1820.

a What was the original price of the refrigerator?
b How much money is saved because of the scratch?

18 A grocery store applies a 30% mark-up on all its goods.
A GST of 10% is then added to this marked-up price.

a Calculate the selling price of each item once the mark-up and GST have been added.

i toothpaste, 160 g: cost price $3.88 ii tuna, 95 g: cost price $1.24
iii instant coffee: cost price $1.99 iv oil, 4 L: cost price $17.99
v rice crackers, 90 g: originally $2.49 vi raisin toast, 520 g: originally $4.59

b Compare the cost price with the selling price of each item and calculate the actual percentage increase
correct to two decimal places.
¢ Explain why increasing a price by 30% then by another 10% is different from increasing it by 40%.

19 Consider the two statements: ‘All stock discounted by 45%’ and ‘Stock discounted by up to 45%’. Explain
whether these statements mean the same thing.

| Exercise 3.3C: Challenge
20 David bought a new computer and paid $500 after several discounts. The computer was in a 45% off sale and
his store membership rewarded him with an extra 10% off purchases more than $100. He also used a credit of
$75 from the return of a faulty item.
a If the discount percentages were applied sequentially and then the store credit was applied, how much did
the computer cost originally?
b If the store credit was applied first and then the discount percentages, how much did it originally cost?
c If the discounts were added and the total percentage was applied, and then the store credit was applied,
how much did it cost originally?
d If the percentage discounts were applied sequentially, does it matter in which order they were applied?
Explain why or why not.

Online resources:

Interactive skillsheet Investigation Quick quiz
Mark-ups, discounts Inflating growth o=/ 33
and GST
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Lesson3.4 |
Profit and loss

Learning intentions

By the end of this lesson you will be able to ...
v solve problems involving profit and loss.

Inter-year links
Support  Calculating percentages

4.8 Calculating percentages

' Key content video
Profit and loss

Profit and loss

e A profit occurs when the selling price is greater than the cost price.
Profit = selling price — cost price
e 'The percentage profit usually refers to the profit as a percentage of the cost price.

profit
cost price
For example, Sam made a profit of $20 when he sold a bike he bought for $100.

Percentage profit = x 100%

profit
cost price

_ 20
~ 100
=20%

o A mark-up and percentage profit are both calculated as the percentage amount that the cost price is

Percentage profit =

increased by to give the selling price.
e A loss occurs when the selling price is less than the cost price.
Loss = cost price — selling price

e The percentage loss usually refers to the loss as a percentage of the cost price.

Percentage loss = _loss 100%
cost price

For example, Greg made a loss of $120 when he sold the phone he bought for $499.
loss
cost price

_ 120
" 499

= 24.05%
e A discount is the amount a selling price is decreased by to sell at a lower price, whereas a percentage loss
is calculated as the percentage amount that a cost price is decreased by to give the selling price.

Percentage loss =

e Percentage profit and loss calculations are usually in relation to the cost price, but can also be given in
relation to the selling price.

e Revenue is the selling price multiplied by the number of items (or services) sold.

Worked example 3.4A Calculating profit and loss o

A television initially bought for $800 is later sold for $950.
a State if a profit or loss has been made and determine the amount.
b Write the profit or loss amount as a percentage of the cost price.
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a 'The selling price is more than the cost price,
so a profit has been made. Find the difference.

a A profit has been made.

Profit = selling price — cost price

= $950 — $800
=$150
b Write the profit amount as a percentage of the b Percentage profit = %
cost price. Write the comparison as a fraction 3 .
and convert it to a percentage. =16~ 100%
= % X ‘1’@10 —%
=18.75%

The television sold for an 18.75% profit.

) [ gl

v/ Remember that you can only generate a profit when the selling price is greater than the cost price, and
you can only generate a loss when the selling price is less than the cost price.

— When the result (selling price minus the cost price) is positive, there is a profit.

— When the result (selling price minus the cost price) is negative, there is a loss.

v When writing a percentage, make sure to carefully check what amount you are writing the percentage of.
o %

Learning pathways

A 1-5,7,8,10,12, 14,15, 20 |:| 2,3,6,7,9-11,13, 16, 18, 19, 22 Q 2,3,7,10,11, 16,17, 18, 19, 21-24

I | Exercise 3.4A: Understanding and fluency

p535

You can use your calculator for all questions in this section unless otherwise specified.
1 Determine the amount of profit or loss (in dollars) for each of the following.
a cost price: $35, selling price: $45 b cost price: $82, selling price: $68
¢ cost price: $92.50, selling price: $87.95 d cost price: $299.98, selling price: $145.50
wes4A 2 For each of the following scenarios:
i state whether a profit or loss has been made and determine the amount
ii write the profit or loss amount as a percentage of the cost price, correct to two decimal places.
a Shoes are bought for $240 and later sold for $180.
b A greengrocer buys a box of cherries for $2.50 and sells them for $9.80.
¢ An investor buys shares for $5.20 and sells them for $4.80.
d A car is purchased brand new for $24 640 and sold for $19 250.
e Coins are purchased in a set for $120 and sold for $350.
f A novel is purchased for $29.95 and sold for $8.

3 Consider your answers from question 2 part ii.
a Re-calculate the percentages if they are now based on the selling price.
b How do the percentage amounts change if the percentages are based on the selling price instead
of the cost price?
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4 Calculate the percentage profit or loss on the cost price for each part in

question 1. Round your answers to two decimal places. -

’
=

5 Xiao pays $198 for her wireless headphones and sells them to a friend for > v
$150 when a new model comes out. \/ S
a Did Xiao make a profit or a loss? State the amount of profit or loss.

b Write the amount in part a as a percentage of the cost price.

6 As Benjamin became more successful at his BMX racing, he chose to sell his bike to buy a better model.
The bike, which had cost him $240, was sold to a fellow competitor at a percentage profit of 5%.

a How much did Benjamin sell the bike for?

b The new bike Benjamin plans to buy will cost him $900. Write this as a percentage of the cost of his original bike.
7 For each of the situations below:

i state the value of the profit or loss

ii write the profit or loss as a percentage of the cost price (rounded to the nearest 1%).

a cost price: $48, selling price: $34 b cost price: $112.50, selling price: $240
¢ cost price: $35.90, selling price: $85.95 d cost price: $1649, selling price: $1238
e cost price: $29895, selling price: $17 500 f cost price: $156985, selling price: $425850

8 John buys pears at the orchards for $2.95 per kilogram to sell at his
market stall.
a How much does John mark up the cost of the pears per kilogram
(see photo)?
b Write the mark-up amount as a percentage of the price John pays
for the pears. State the mark-up as a percentage to the nearest 1%.
9 A wireless printer is initially priced at $249.95 and is offered for sale
at a discounted price of $222.50.

a Calculate the loss on the sale of the printer.
b Write the loss as a percentage of the initial price to the nearest 1%.
10 The revenue a company earns is the total amount of money received from sales.
Revenue = selling price x sales

Profit per sale is the difference in the selling price and cost price, which can be multiplied by the number of
sales to determine the total profit.

For example, if the original price is $5, the selling price is $8, and 20 are sold, then:
Revenue = $8 x 20 = $160
Profit = ($8 — $5) x 20 = $3 x 20 = $60

For each of the following, calculate the:

i revenue ii total profit.
a cost price $2, selling price $5, 50 sold b cost price $8, selling price $20, 100 sold
¢ cost price $10, selling price $40, 25 sold d cost price $1.50, selling price $4.75, 45 sold
e cost price $7.99, selling price $13.99, 16 sold f cost price 24c, selling price $1.99, 247 sold

I Exercise 3.4B: Problem solving and reasoning

11 Joseph sells remote-controlled cars in his store. He knows that identical cars are being sold by a competitor for

$65 and wants to beat their price. Joseph can purchase these cars from a wholesaler for $28 per car.

a Joseph aims to make a 150% profit on the sale of each car and must add 10% for GST. Do you think this
profit margin is a suitable pricing strategy? Briefly explain.

b Using whole number values, what is the maximum percentage increase Joseph should apply to the
wholesale price to beat the competitor’s price? Remember to add the GST charge.

¢ Why is it necessary to consider a maximum percentage increase rather than any percentage increase Joseph
wishes to apply?
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12 A small share portfolio was purchased at a price of $1200 and sold 12 months later for $1500.
a Write the profit as a percentage of the original price.

b Write the final selling price as a percentage of the original purchase price.
c¢ Compare the percentage increase in part a with the answer in part b. Briefly explain how they are related.
13 A car is bought for $20 000 and sold 6 months later for $16 000.

a Write the loss as a percentage of the original price paid for the car.
b Write the final selling price as a percentage of the original purchase price.
c¢ Compare the percentage decrease in part a with the answer in part b. Briefly explain how they are related.

14 A sofa is bought for $600 and sold 6 months later for $450.
a Write the final selling price as a percentage of the original purchase.

b Use your answers from part a and question 13 to find the percentage loss.
15 What percentage increases or decreases match the following profits or losses?
a doubling your money b tripling your money ¢ Dbreaking even
d halving your money e quadrupling your money f losing all your money

16 The finance report on the nightly news displays the daily movement in the cost of common commodities.
If the values given in this table represent the end-of-day trading figures, what were the values at the start
of the day’s trading?

Commodity | Final price $ | Movement %
Gold 1732.95 105 .

- sl/ represents a decrease 1n price
Silver 33.56 l14 . L.

- T represents an mecrease 1 price
Oil 102.46 T03
Copper 3.71 T1.2

17 Olivia purchases a large block of land on which she plans to build four
townhouses. The land costs $645 000 and the cost for each house is
$230000 (including plans, permits and other related charges).

The project takes 2 years to complete and Olivia is charged $2300
in council rates each year. The real estate agency earns a commission
of 1.75% for the sale of each townhouse. The four houses sell for
$485000, $490 000, $472 000 and $461 000, respectively.

a What were the total expenses accrued by Olivia before the sale of
the townhouses?

b From the total sales, how much of the money:
i goes to Olivia ii is earned as commission by the real estate agency?
¢ Does Olivia make a profit or a loss?

d Write your answer from part ¢ as a percentage of Olivia’s total expenses. Do not include the real estate
agency’s commission.

18 Mario runs a hairdressing business from his home and sells shampoos, hair treatment and styling products to his
customers. On all product sales, he plans to make a profit of 80% of the wholesale price he pays for the goods.
On top of this, he knows he must add an additional 10% for GST. Mario believes he can determine the selling
price by simply adding 90% to the wholesale price.

a A jar of styling gel has a wholesale price of $8.50. What is the price after Mario’s profit mark-up?

b What is the selling price after GST is added?

¢ Increase $8.50 by 90% and compare your answer with the answer from part b. Is Mario’s method of calculating
the selling price correct? Why or why not?
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19 For each of the following, write, correct to two decimal places where appropriate:
i the profit as a percentage of the selling price ii the selling price as a percentage of the profit
iii the selling price as a percentage of the cost price

iv the percentage mark-up from the cost price to the selling price.

a cost price $2, selling price $5 b cost price $8, selling price $20
¢ cost price $10, selling price $40 d cost price $1.50, selling price $4.75
e cost price $7.99, selling price $13.99 f cost price 24c, selling price $1.99
20 Determine the missing values in the table.
Cost price Selling Cost price as a | Number of | Revenue | Total profit Profit as a
price percentage of sales percentage of
selling price the revenue
$3.60 $12 35
$15 20 $200
$21 $777 $296
150 $375 $210
25 $875 26%
125 $320 32%
$99 51% 8
$0.28 25% 271
$32 $145.92 24%
$6 15 40%

21 Percentage calculations can be described in different ways.
a Explain why finding 70% of a value is equal to decreasing the value by 30%.
b Explain why finding 130% of a value is equal to increasing the value by 30%.
22 A small business said they earned $10 000 this week. They spent $12 000 to make the sales.
a If the $10000 is the profit the business made, how much revenue did they earn?
b If the $10000 is the revenue the business earned, how much profit or loss did they make?

| Exercise 3.4C: Challenge

23 Consider the following situations.

a A jar of styling gel has a wholesale price of $8.50. Mario likes to make
a profit of 80% on his wholesale prices and then adds 10% for GST.
What single calculation can Mario perform to determine his selling
price for a jar of styling gel?

b A motorbike sells for $1200 after a mark-up of 60% followed by GST
being added. What single calculation can be performed to determine
the wholesale price of the motorbike?

¢ GST is added to a price and then the item is discounted by 25%
to sell for $400. What single calculation can be used to determine the
original pre-GST price?
24 A company marks up their product’s cost by 128% to its selling price. What percentage will the profit be of the
revenue, correct to two decimal places?

Online resources:

Interactive skillsheet Worksheet Quick quiz
Percentage profit and Financial calculations =) 34
percentage loss involving percentages
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Checkpoint quiz

Take the checkpoint
quiz to check your
knowledge of the first

. e . art of this module.
Write each percentage as a fraction in its simplest form and as a decimal. P

a 25% b 76% c 4% d 0.5% e 120% f 2.56%
Write each decimal as a percentage and as a fraction in its simplest form.

a 0.63 b 0.12 c 0.85 d 33 e 0.006 f 7.5

Write each fraction as a decimal and a percentage.

a % b % c 5% d % e 1—; f 8%

Write each of these as a percentage.

a 40goutof 200 g b 45 minutes out of 180 minutes ¢ 6 months out of 4 years

d 3 hours out of one day e 60 cents out of $3.00 f 960 mm out of 72 m
Calculate:

a 23%of 580 L b 120% of $1500 c 2.8% of 700 cm

d 18% of 1700 m e 61% of 800 beans f 5%% of $3500

Increase or decrease each amount by the given percentage. Where appropriate, round answers to two decimal places.
a Increase $9600 by 20%. b Decrease 800 km by 12.5%. ¢ Increase $4500 by 9.5%.

d Decrease $45.80 by 7.5%. e Increase 8.3 km by 1.75%. f Decrease 120 minutes by 10%.
Calculate the selling price of these (rounded to the nearest 5 cents).

a a 60% mark-up on $1800 b a 15% discount on $950 ¢ a20% discount on $9870

d a 25% mark-up on $765 e a21.5% mark-up on $954 f a 28% discount on $1250

For each item, calculate:

i the GST to be added

ii the price it will be sold for (round to the nearest five cents).

a novel $32 b jeans $85 ¢ laptop $1250
d pen $3.50 e purse $26 f chair $35
Calculate the original price, if:
a 40% of an amount is $180 b 35% of an amount is $3430
¢ 16% of an amount is $1376 d 12% of an amount is $1014.60
e 85% of an amount is $595 f 24% of an amount is $6072.60.

EZ} 10 For each of the following scenarios:

i state whether a profit or loss has been made and determine the amount
ii write the profit or loss amount as a percentage of the cost price, correct to two decimal places where
appropriate.
a A car is bought for $18 500 and sold a year later for $16 750.
b A vintage dress is bought for $15 and sold for $75.
¢ A trading card is purchased for $12 and sold for $100.
d A diamond ring is purchased for $3999 and is later sold for $2500.

X3 11 For each of the following, calculate the:

i revenue ii total profit each item makes.
a cost price $7, selling price $11, 70 sold b cost price $0.80, selling price $1.50, 330 sold
¢ cost price $5.50, selling price $12.50, 55 sold d cost price $18, selling price $27.50, 12 sold
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Ratios

Learning intentions
| | . Inter-year links
By the end of this lesson you will be able to ...
i ) i i Support  Equivalent fractions
v write, use and simplify ratios.
3.8 Ratios
Year 9 6.1 Ratios and rates

’ Key content video
Understanding ratios

Ratios

e A ratio is a comparison of two or more quantities with the same units.
A ratio must be written in the order of the given worded descriptions.

For example, the ratio 1 : 3 reads ‘1 part compared to 3 parts’ or ‘1 to 3’.

1:3
|:- The ratio of red blocks to blue blocks is 1 : 3.

Ratios can be written as fractions where the numerator is the number in the ratio and the denominator
is the total number of parts.

4 parts
1

7 of the squares are red I:- % of the squares are blue

47

1 part 3 parts } Key content video

. . Equivalent ratios
Equivalent ratios

e Numbers in a ratio can be multiplied or divided by the same value to create an equivalent ratio.

X 4
20:12
QIZO 72>

Simplifying ratios

e A ratio is written in simplest form when all parts of the ratio are integers and the only common factor

between all parts in the ratio is 1.

+ 24{30 : 7%)+ 24 ot Q

)
5:3 G )
8:4

1:2

simplifies to...

is equivalent to...
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Comparisons with decimals and fractions

e Ratios containing decimals can be written as whole number ratios by multiplying each part of the ratio
by a power of 10 (that is, 10, 100, 1000, etc.) to form whole numbers.

34:1.3
X 10 %X 10

=34:13
e Ratios containing fractions can be written as whole number ratios by first writing equivalent fractions
with the lowest common denominator (LCD) and then multiplying each fraction by the value of the
LCD to form whole numbers.

9 .16 _,.
=2:12=9:16

— Mixed numbers must first be converted to improper fractions. 2% 1

o
SSIE

1
3

Converting units

e Before writing a ratio, the numbers must be in the same unit of measurement.

e Converting between units of measurement is important when calculating ratios.

x 1000 x 100 X 10 x 1000 x 100 %X 10

/\/\/\ /\/\/\
\/\/\/ \/\/\/

+ 1000 + 100 + 1000 + 100
X X 60 X 60 X 100
weeks days hours minutes seconds

\/

=7 +24 + 60 + 60 + 100

Worked example 3.5A Part-to-part versus part-to-whole comparisons o

Purple paint is made by mixing 4 parts of blue paint with 5 parts of red paint.
a Worite a ratio comparing the blue to red paint.

b Write a ratio comparing the blue to purple paint.

¢ What fraction of purple paint is made up of blue paint?

d What fraction of purple paint is made up of red paint?

a Worite the numbers as a ratio in the order they appear in the a blue:red

question. 403

b Add up the total number of parts in the purple paint. b 4+5=9
Write the numbers as a ratio in the order they appear in the blue : purple
question. 4:9

¢ Write a fraction showing the numerator as the blue paint and ¢ Dblue paint = g
the denominator as the total number of parts.

d Write a fraction showing the numerator as the red paint and d red paint = g
the denominator as the total number of parts.
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Worked example 3.5B Working with equivalent ratios

Find the value of a¢if 3 : 5 =21 : a.

1 Compare the first number in each ratio, 3 and 21. What should 7 ( 3:5 l w

3 be multiplied by to give 21?7 3 multiplied by 7 is 21. - 914
2 As the ratios are equivalent, 5 multiplied by 7 is a. S5x7=a
3 Identify the value of a. a=35

Worked example 3.5C Simplifying ratios involving decimals and fractions o

Write each comparison as a ratio in simplest form.

1.3
a 4.5t02.75 b 26 to 3
a 1 Write the comparison as a ratio. a x100045:2.75y, 100
2 Multiply each number by 100 to obtain whole numbers. 7;CLSO 1275 .
=25 25
3 Simplify the ratio by dividing each number in the ratio by =18:11
the HCF of 25.
b 1 Convert the mixed number to an improper fraction. b 2% = %
Write the comparison as a ratio. 13 5 52.15
2 Identify the lowest common denominator (ILCD) of the 6 8 724 24
two fractions. The LCD is 24. Write each fraction as an X 24( ) x 24
equivalent fraction with a denominator of 24. =252:15
3 Multiply each fraction by 24 to obtain whole numbers.
Check if it can be simplified.
Worked example 3.5D Writing ratios with different units
Write each comparison as a ratio.
a 7 seconds to 3 minutes b 0.05kmto 23 cmto 6.73 m
al Convert the quantities to the same unit. Convert minutes a 3 mins = 180 seconds

into seconds by multiplying by the conversion factor, 60.
2 Write the numbers as a ratio in the order they appear in 7 :180
the question. Do not include units.

b1 Convert the quantities to the same unit. Convert km to b 0.05 km = 5000 cm
cm and m to cm by multiplying by the respective 6.73 m = 673cm
conversion factors, 100 000 and 100. 5000 :23:673

2 Write the numbers as a ratio in the order they appear in
the question. Do not include units.

132 — OXFORD MATHS 8 VICTORIAN CURRICULUM 2E OXFORD UNIVERSITY PRESS

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 20/09/2024 under licence.

[ v/ Don’t mix up the order of the numbers in a ratio. It tells you the order of the quantities you are comparing.
v/ Ratios are written in comparison order, not in size order.
v/ When writing ratios, consider if you are comparing a part-to-part or a part-to-whole.
For example, in the diagram shown, you can make both these comparisons:
The ratio of red to blue tiles is 2 : 3.
The ratio of blue tiles to the whole shape is 3 : 5. l:l:-
v It is okay to compare quantities that contain fractions or decimals in a ratio; however, ratios in their
simplest form never contain fractions or decimals.
o J
Learning pathways
A\ ez [T iy sz, o s s e
13,14,17,19
%I Exercise 3.5A: Understanding and fluency
wessA 1 Green paint is made by mixing 3 parts blue paint with 4 parts yellow paint.
a Write a ratio comparing blue to yellow paint. b Write a ratio comparing blue to green paint.
¢ What fraction of green paint is made up of blue paint?
d What fraction of green paint is made up of yellow paint?
2 A showbag contains 11 Cherry Ripes, 9 Flakes, 7 Picnics, 5 Time Outs and 8 Turkish Delights.
a Write the ratio comparing the number of:
i Cherry Ripes to Turkish Delights to Picnics ii  Flakes to the total number of chocolate bars.
b Write the number of:
i Time Outs and Turkish Delights as a fraction of the total number of chocolate bars
ii  Flakes and Picnics as a percentage of the total number of chocolate bars.
we3se 3 Find the value of each pronumeral.
a 5:9=25:a b 15:50=3:b c 9:2=c:16 d 8:36=d:9
e ¢:55=19:11 f f:4=42:24 g 2:g=22:66 h 20:h=5:2
i a:24=20:30 j b6:52=20:13 k 13:¢=65:5 1 25:d=10:14
m 48:32=18:¢ n 33:44=/:12 0 33:54=g:72 p 15:20=36:1
4 Fill in the boxes to complete the equivalent ratios.
a 2:5=[ ]:20=20:[ | b 6:7=[ ]:35=54:[ ]
c [ ]:360=70:60=7:[ | d 225:[ ]=9:12=[ ]:4
e [ ]:104=68:[ |=17:13 f [ ]:48=75: ]=15:4
g 20:[ ]=40:96=[ ]:240 h [ ]:636=72:212=18:[ ]
5 Which pairs of ratios are equivalent? Explain how you know whether each pair is equivalent.
a 1:2and3:6 b 8:5and2:3 c 4:10and2:5 d 2:9and 10:45
e 16:25and4:5 f 63:42and9:7 g 2:3and22:34 h 15:9and5:3
i 1:5and 15:30 j 17:51and68:204 Kk 49:64and7:8 1 27:18and3:2
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WE3sc 6 Write each ratio in simplest form.

a 7:84 b 9:12 c 106:36 d 22:55

e 23t05.9 f 7.2to84 g 1.05t03.15 h 81to1l.75

. 1.1 . 2.3 1.2 3 2

1 gtOZ ) gtOZ k gtOg 1 7tOH
1.2 1 1 3

m 2§to§ n 3§t04 o 0.25 to§ P Zto 0.125

7 Write each comparison as a ratio in the given order.

a 20 seconds to 33 seconds b 95kgto 57 kg
¢ 113mto 167 m d 256 mL to 175 mL
e $499 to $575 f 23 days to 2 days
g 4 months to 13 months h 19 cansto 21 cans
i 42kmto 117 km j 16Lto39L
k 19 wins to 11 losses 1 23 losses to 7 wins to 3 draws
m 15 minutes to 17 minutes to 19 minutes n 5redto 7 blue to 11 yellow
wessp 8 Write each comparison as a ratio in simplest form.
a 13 days to 3 weeks b 2 hours to 17 minutes ¢ 27 cents to $5
d 4000 mLLto 3 L e 1.7kmto 793 m f 7 months to 3 years
g 509gto1.3kg h 65mlLto3.2L i 17mmto2.34m
j %hours to 0.8 hours k 0.9km to 550 m 1 1% minutes to 420 seconds
m 0.05 km to 23 cm to 6.73 m n 5631 gto 1.753 kg to 1 tonne

I Exercise 3.5B: Problem solving and reasoning

9 Write each quantity as a ratio in simplest form.

a The number of students in a school is 975 while the number of teachers is 75.
b Mix 25 mL of cordial with 225 mL of water.
¢ 8500 Diamonds fans and 4500 Silver Ferns fans watched a netball match between the two teams.
d I have 8 gold bracelets and 14 silver bracelets.
10 Eric paid a deposit of $704.70 for his overseas trip, which cost $4698. Write the ratio, in simplest form, of the

deposit paid to the amount owing.

11 Jasmine is helping her mother make pancakes for her class end-of-term

breakfast. The ingredients are listed on the right and feed 10 people. Pancakes
(Serves 10)

a Which ingredients can be written as a ratio? Clearly explain your choices.

500 mL. fy]]. .
b Werite a ratio for the ingredients identified in part a. 300¢g self-rai;r;gan; milk
our
¢ Repeat part b if 50 pancakes are required. 2 eggs
60 g butter

12 The ratio of rainy days to sunny days in a month was 2 : 3. If there were 2 tablespoons
ugar

18 sunny days, how many rainy days were there? —

13 A manager finds that in a box of 50 nectarines, 18% have blemishes. Write the:

a ratio of the numbers of unblemished nectarines to blemished nectarines
b fraction of the total number of nectarines that have blemishes.
14 The mark-up on a pair of jeans purchased for $80 is 315%. What is the ratio of the cost price to the

selling price?

15 Sofia’s win—loss ratio against Bianca is 4 : 5. What does this mean?
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16 Consider the height of Melbourne’s Rialto Tower (270 m) and Taiwan’s Taipei 101 (1670 feet).

a Explain why the ratio for the heights of Rialto Tower and Taipei 101 cannot be written as 270 : 1670.

b What needs to be done to the measurements before a comparison can be made?

¢ Write the ratio of the Rialto Tower’s height to Taipei 101°s height to the nearest metre. Hint: 1 foot = 0.3048 m
17 Whiter Than White bleach recommends three capfuls of bleach per 2% L of water.

a Can the two quantities be written as a ratio as they are?

b If a capful is 19 mL, what is the ratio of the quantities of bleach to water?

¢ Sharon thinks the solution of bleach and water is quite strong. Suggest an alternative ratio which would give
a weaker solution. Explain your logic.

18 Gordon bought shares in a Telco company for $8.20 and sold them for $40.80. Find the ratio, in simplest form, of:
a the cost price to the selling price
b the cost price to the difference between the selling price and the cost price.

19 Imelda purchased a pair of shoes that had been discounted by 60%. The shoes were originally priced at $350.
Find the ratio, in simplest form, of:

a the cost price to the sale price
b the discount compared to the cost price
¢ the discount compared to the sale price.

20 The Golden Ratio is an irrational number that is not quite as famous as 7, but it also uses a Greek letter for its
symbol — @(phi). Many artists and architects believe that rectangles whose length and width are in the Golden
Ratio make the most pleasing shape. We can define the Golden Ratio as the ratio of a shorter length, v, and a
longer length, x, such that x divided by y is also equal to the sum of the two lengths divided by the longer length.

a Worite out the two equations that define the Golden Ratio, @. When the shorter length, y, is equal to 1, what
do you notice about the value of the Golden Ratio, @, and the longer length, x?

b Combine your equations from part a to create a new equation that does not contain x.

¢ The Golden Ratio, correct to 6 decimal places, is equal to 1.618034. Substitute this value into your equation.

| Exercise 3.5C: Challenge

21 Using only the numbers below, find 10 pairs of equivalent ratios. You must use all
the numbers in the diagram and each number can only be used once. You may like
to present your answers in a table like the one on the right.

1%t ratio 224 patio

Online resources:

Interactive skillsheet Worksheet Investigation 5 Quick quiz
Ratios in simplest form Writing ratios Motorbike dilemmas 33
Interactive skillsheet Worksheet Desmos activity
Converting between Equivalent ratios Paint
units of length
OXFORD UNIVERSITY PRESS MODULE 3 PERCENTAGES, RATIOS AND RATES — 135

This work must not be reproduced, stored, transmitted or circulated in any other form.



Provisioned to Campion Education (Aust) Pty Ltd on 20/09/2024 under licence.

Modelling with ratios

Learning intentions Inter-year links

By the end of this lesson you will be able to ..

Dividing a decimal by a whole

v/ solve problems involving ratios. number

4.5 Dividing decimals
Year 9 6.1 Ratios and rates

Key content video

Dividing a quantity into a given ratio P) Owiding a quantiy nto

o L . . given ratio

When dividing a quantity in a given ratio, follow these $300
steps: | |
1 Find the total number of parts in the ratio.
2 Divide the quantity by the total number 3+7=10

of parts. L rrrr
3 Multiply the result of the previous step by each $300 = 10 = $30

section of the ratio. [$30[$30]$30]$30[$30]$30]$30[$30]$30][$30]
For example, dividing $300 into 3 : 7 gives $90 and $210. 3.7

[$30[$30[$30]$30[$30[$30]$30[$30[$30]$30]

L | | |
$90 $210

Remember to include the same units with your answer.

One way to check that you have divided the quantity correctly is to add the individual amounts to see
whether the result is the same as the original quantity.

For example, $90 + $210 = $300.

Finding a quantity from a given ratio
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The unitary method can be used to find a quantity from a given ratio:

1 Determine the value of 1 part of the ratio. Divide the given quantity by the number of parts in the
corresponding side of the ratio.

2 When the value of 1 part is found, any part of the ratio and the whole can be found.

For example, if the ratio of rice to water in a recipe is 3 : 2 and a chef uses 18 cups of rice:

— 18 cups of rice is related to the 3 parts in the ratio.

— 18 divided by 3 gives 1 part equal to 6 cups.

— There are 2 parts water to 3 parts rice, so the water required to match the rice is 12 cups.

—

30 cups in total are required for this recipe.

3:2
| | | | | |
| | | |
18 cups ?
18+3=6
L o [ 6 | 6 [ o [ 6 |
|
12 cups
L o [ 6o [ 6 [ 6 | o |
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Worked example 3.6A Dividing a quantity into a ratio °

Divide 4800 in the ratio 3 : 1.

1 Find the total number of parts in the ratio. Number of parts = 3 + 1

=4
2 Divide the quantity by the total number of parts. 4800 -4 = 1200
3 Multiply 1200 by the number of parts in 1200 x 3 =3600
each section of the ratio. 1200 x 1 =1200

The ratio 3 : 1 divides 4800 into 3600 and 1200.

Worked example 3.6B Dividing a decimal quantity into a ratio o

Divide $20.25 into the ratio 4 : 5.

1 Find the total number of parts in the ratio. Total number of parts =4 + 5

2 Divide the quantity by the total number of parts.  20.25 =9 = 2.25

3 Multiply 2.25 by the number of parts in each 225%x4=9
section of the ratio. Remember to give your 225x5=11.25
answer in dollars. The ratio 4 : 5 divides $20.25 into $9 and
$11.25.
Worked example 3.6C Dividing a fraction quantity into a ratio o

Divide éll_é into the ratio 2 : 3.

1 Find the total number of parts in the ratio. Total number of parts =2 + 3
=5
2 Divide the quantity by the total number of parts. 1—; =5= % X %
11
225
3 Multiply 1L by the number of parts in each 1, 2= 22
225 225 225
section of the ratio. Remember to simplify 11 3= 33
fractions where possible. 225 %? 5
NG 11 22 11
The ratio 2 : 3 divides 15 into 255 and —5
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Worked example 3.6D Finding a quantity from a given ratio o
The ratio of cats to dogs in a neighbourhood is 11 : 6. If there are 96 dogs in the neighbourhood:
a how many cats are there b how many cats and dogs are there in total?
a 1 Determine the total number of parts in a 11+6=17
the ratio.
2 Determine the number of pets in one part 96 -6 =16

of the ratio by dividing the given number
of pets (102) by the number of parts in
this section (6).
3 Multiply the value from step 2 by the 16 x 11 =176
number of parts the cats represent. There are 176 cats in the neighbourhood.

b Add the number of cats to the number of dogs. b 176 + 96 = 272
There are 272 cats and dogs in total.

) _Bpi

v/ Always add the parts in a ratio together to find out how many parts there are in total.

v/ If you need to refresh your skills on multiplying and dividing decimals and fractions, refer to Module 2.

v/ You can consider the process of finding one part as simplifying. From Worked example 3.6D:

=0

. O(f parts = 102 dogs) o
1 part = 17 dogs
. %

Learning pathways

4-7,10, 11, 13, 15, 16, 18, 19, 21
1-10, 12-15, 17, 22 Lo S T T O T e Q 5-7, 13, 15, 18, 20-25
A 23, 24(a-d)

p538

™ | Exercise 3.6A: Understanding and fluency

1 Divide 500 into the following ratios. Use the diagram to help you.

a 1:9 b 2:8 c 3:7 d 6:4 e 3:2 f 4:1
2 Use the diagram in question 1 to divide 35 cups of water into each ratio.
a 3:2 b 4:1 c 7:3 d 9:1 e 3:5:2 f 3:4:3
weseA 3 Divide $9200 into each ratio.
a 3:2 b 5:3 c 3:1 d 1:1 e 21:25 f 2:8
4 Divide $240 into each ratio.
a 1:2 b 9:1 c 2:10 d 10:6 e 3:1:4 f 7:2:1
weseB 5 Divide $3.60 into each ratio.
a 3:1 b 1:8 c 2:3:7
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WE3.ec 6 Divide 18—5 into each ratio.

a 2:1 b 3:2 c 6:5:4
wes.ep 7 The ratio of fiction to non-fiction books in a library is 7 : 8. If there are 3500 fiction books in the library:
a how many non-fiction books are there b how many books are there in total?
8 'The ratio of tomato seedlings to chilli seedlings in Paul’s garden is 5 : 7. If there are 21 chilli seedlings:

a how many tomato seedlings are there b how many seedlings are there in total?

9 The ratio of blue pens to black pens to red pens in a classroomis 7 : 4 : 1.
If there are 24 black pens in the classroom, how many pens are there altogether?

10 For best results, the instructions on a new cleaning product recommend
the ratio of detergent to water be 2 : 7.

a How many litres of water are required if 300 mL of detergent are used?
b How many millilitres of detergent are required if 28 L. of water are used?

11 A two-stroke fuel mixture is made by mixing oil and petrol in the ratio of 1 : 25.

a How many litres of petrol should be added to 850 mL of oil?

b How many millilitres of oil should be added to 15 L of petrol?

12 The ratio of junior to senior students at an interschool football competition is 5 : 2. If there are 224 students at
the training session, how many are senior students?

I Exercise 3.6B: Problem solving and reasoning

13 The ratio of Year 7s to Year 8s in a school orchestra is 5 : 4. If there are 15 Year 7s in the class, find:

a how many Year 8s are in the orchestra
b how many Year 7 and 8 students there are in total in the orchestra.
14 The size of the angles in a triangle are in the ratio 3 : 4 : 2. What is the size of each angle? Hint: The sum of

angles in any triangle is 180°.

15 The side lengths of a scalene triangle are in the ratio 7 : 8 : 5.

a If the shortest side length is 17.4 cm, find the length of the longest side.

b Find the perimeter of the scalene triangle.

16 Nadia divides her pocket money for April in the ratio 3 : 2 : 1 to cover buying 2 cups rolled oats
a gift, entertainment expenses and savings. Calculate the amount she has 1 cup plain flour
1
allocated for entertainment expenses if her total pocket money for April is $84. 1/22 SCUE f;ffa'
9 viTer
17 Anzac biscuits date back at least 100 years. One of the earliest recipes is shown 1 tablespoon golden syrup

on the right. The ‘dry ingredients’ of oats, flour and sugar are mixed 2 tablespoons boiling water

together first.
a What is the ratio of oats to flour to sugar?
b What fraction of the dry ingredients is flour?

¢ This recipe makes 12 biscuits. Sam decides to make Anzac biscuits for his year level.

Sam combines the dry ingredients together and has 35 cups’ worth. How many biscuits
is he planning to make?
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18 Lydia, Sylvia and Julia are three sisters, aged 16, 14 and 12, respectively. Their grandparents give them $210
and tell them to divide it amongst the three of them. Lydia suggests the girls divide the money between them
according to the ratio of their ages. Julia objects to this and suggests the money should be divided in thirds. Sylvia
says she is happy either way. Why do you think Sylvia feels this way? Use evidence to support your answer.

19 Jia is the treasurer of her netball club which has $200 in its budget. She has decided that 23—0 of the budget will
be spent on a present for the coach, % of the budget will be spent on trophies for all the players and the rest of
the budget will be spent on snacks at the games.

a What fraction of the budget will be spent on snacks?
b Write a ratio representing the money Jia will spend on the present, trophies and snacks.
¢ Find the percentage that is allocated to each part of the budget.
d Find how much money Jia will spend on each part of the budget.

20 Cathy has a collection of gems that consists of 14 sapphires, 4 diamonds and 10 emeralds.
a What is the ratio of sapphires to diamonds to emeralds?

b Cathy sends her collection to be authenticated and discovers two of the emeralds are actually sapphires.
What is the new ratio of sapphires to diamonds to emeralds?

¢ Cathy trades two emeralds with her friend in exchange for a diamond. What is the new ratio of sapphires to
diamonds to emeralds?

d Cathy decides to make a necklace with four of each gem from her collection. What is the ratio of sapphires
to diamonds to emeralds in the resulting reduced collection?

21 The perimeter of a rectangular computer screen is 228 cm, with a width-to-height ratio of 12 : 7.
a Calculate the width and height of the screen.
b Calculate the area of the screen.
22 The ratio of blue and red paint in a mixture is 1 : 3. If there are 10 litres more red paint than blue paint, how

much blue paint is used?

23 Markus is collecting marbles. If the ratio of red marbles to white marbles is 3 : 10, and the ratio of white
marbles to blue marbles is 8 : 7, what is the ratio of red marbles : white marbles: blue marbles?

| Exercise 3.6C: Challenge
24 "To create two distinct shades of pink paint, the following ratios of white to
red paint are required: 4 : 1 and 7 : 1. A 4L can in each shade is purchased.
a Calculate the amounts (in mL) of white and red paint in each can.

b The two cans are accidentally mixed together. What is the new
ratio of white to red paint?

¢ Write the amount of red paint as a fraction, in simplest form,
of the mixed paint.

d Write the amount of white paint as a percentage of the mixed paint.

The mixed paint is divided evenly into two cans. How much red and white paint would have to go into
each can to return the cans to the two original shades of paint?

25 An aquarium has fish and amphibians. The amphibians are frogs and newts. There are 40 more fish than
amphibians. The ratio of frogs to newts to fish is 2 : 5: 11. How many animals does the aquarium have?

Online resources:

Interactive Interactive Worksheet @ Investigation Quick quiz
skillsheet skillsheet Dividing a On the ropes 36
Dividing a Finding a quantity quantity into a
quantity into a from a given ratio given ratio
ratio
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Rates

Learning intentions Inter-year links

By the end of this lesson you will be able to ...

. . 4.5 Dividing decimals
v’ solve problems involving rates.

Year 9 6.1 Ratios and rates
Year 9 9.3 Taxation

} Key content video
Rates

Rates

e A rate is a comparison between two or more different quantities with different
units. It is a measure of how a quantity changes for each unit of another quantity.
e An average rate can be calculated by dividing the total change in one quantity by the total change in the
other quantity.
e The unit of a rate is two units separated by the word ‘per’ (meaning ‘for each’) or the symbol /.
For example,
— 100 km/h is the speed at which 100 km is covered in one hour.

100 km ﬁ

1 hour

— 2 meat pies per person means each person gets 2 meat pies.
b a , ® =

1 person lnl 1 person

— $500 per week means someone receives $500 each week.

@ $500 @ $500 @ $500

Week 1 Week 2 Week 3

Y VY

— 8 L./min means that for each minute, 8 litres flow.

16 L

1 min 2 min
e Order is important when writing a rate.

e Rates show the change of one quantity over another quantity. If the rate and the change in one of the
quantities are known, we can calculate the change in the other quantity. For example, speed is a rate
comparing distance and time.

— If the speed and distance travelled are known, we can calculate the duration of time.

— If the speed and duration of time are known, we can calculate the distance travelled.

distance . distance . .
speed = ——— time = ————— distance = speed X time
time speed
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Simplified rates

e Quantities in a rate can be multiplied or divided by the same value to find an equivalent rate.

e For a rate to be in simplest form, the second of the two quantities - 12

being compared must have a value of 1.

1 Write the rate as a fraction including the units.
2 Simplify the fraction so that the denominator is 1.
3 Write your answer as a rate using the ‘/’ to indicate ‘per’.

Converting units of rates

The same rate can be written in different units, remember to convert the units of measurements when

calculating rates.

For example,

x 1000

N N N

x 100 X 10

3km _ 3 km
h ~ 1h \/\/\/
_ 3 x1000 m =~ 1000 =100
"~ 1 x 60 min
_ 3 x1000 m X 60 X 60
T 1x 60 x60s /\/\/\/\
= _3x1000 m/s weeks days hours minutes seconds
1 x 60 x 60

_ 3000
= 3600 ™8 24 + 60 = 60
_o
=% m/s

Worked example 3.7A Writing statements as rates in simplest form

Write each statement as a rate in simplest form.

a 30 m in 5 seconds

Write the two quantities as a fraction including

the units.

2 Simplify the fraction so that the denominator is 1. For
the rate to be in simplest form, the second quantity
needs be 1. Divide both quantities by 5.

3 Write your answer as a rate using the °/’ to indicate ‘per’.

b 1 Write the two quantities as a fraction including the units.
2 Simplify the fraction so that the denominator is 1.
Divide both quantities by 40.

3 Worite your answer as a rate using the ‘/° to indicate
‘per’. The dollar sign ‘$” must be written before
the number.
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b $54 for 40 L of petrol

30m

a 30min 5 seconds =
S5s

$

b $54 for 40 L of petrol = 0T,

+ 40

$54  $1.35

40 L 1L

+ 40

$1.35

11 - $1.35/L
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Worked example 3.7B Solving problems using rates o

Will loves to read. He can read 56 pages in half an hour.
a How many pages can he read in 2 hours? b How many pages can he read in 3.5 hours?
¢ How long will it take him to read 1008 pages?

a 1 Write the two quantities as a fraction a 56 pages per half hour = 7?)6;3;55;
including the ufnts. Sl@pllfy the fraction so 112 pages
that the denominator is 1. = Tt

2 Multiply the hourly rate by 2 to work out
the new amount. The number of pages

X
\9)

Will can read in 2 hours is found in the 112 pages 224 pages

1hour =~ 2 hours

numerator of the equivalent rate.

X
\9)

Will can read 224 pages in 2 hours.
b Multiply the hourly rate by 3.5 to work out b % 3.5
the new amount. The number of pages Will

)

can read in 3.5 hours is found in the 112 pages 392 pages
numerator of the equivalent rate. 1hour = 3.5 hours

X
(O8]
(W)

Will can read 392 pages in 3.5 hours.

¢ Find an equivalent rate with 1008 pages as the c

X
\O

numerator. Will can read 112 pages in 1 hour.
Divide 1008 by 112 to find the value required to 112 pages 1008 pages
find the equivalent rate. Multiply the numerator Lhour 9 hours

and denominator of the original rate by this

C

value to find the equivalent rate. The time taken X9
is the denominator of the equivalent rate. Tt takes Will 9 hours to read 1008 pages.
Worked example 3.7C Converting units of rates o

Write 2.2 m/s in km/h.

1 Write the rate as a fraction where the denominator is 1. Include 2.2 m/s = 2'12 sm
the units in bo'th the denominator and the numerator to keep track 2.2 - 1000 km
of the conversion. - 1s
2 Write the quantity in the numerator in the desired unit using the = %
conversion factor 1000 m =1 km. !
__2.2+1000 km/h
3 Write the quantity in the denominator in the desired unit using 1+ (60 x 60)
the conversion factor 1 h = 60 mins = 3600 seconds. = W km/h
4 Rewrite the fraction as a rate with the desired unit. Simplify the fraction. = 7.92 km/h
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v/ Make sure that you identify the units of the rate. It’s important to understand the units because they

determine how you work with them.
v/ Choose multiplication or division to manipulate your rate to give your desired units.
v/ Don’t forget to include units in your answer. Using units in your working helps to ensure they also appear

In your answer.

(S /

Learning pathways

A 1-3(1% column), 4-6, 9-11, 13-15, 17 |:| 3(2™ column), 4, 6-8, 10-12, 16-18 Q 4,7,8,10, 15, 18-22

p538

M | Exercise 3.7A: Understanding and fluency

1 Write each statement as a rate with the appropriate unit.

a 60 km in each hour b 591 L in each minute c four quarters in each game
d $16 for each hour e 45 cm each year f five patients each hour

g $1.49 for each day h $28.99 for each month i $5.80 for each box

j 0.5 kg for each week k 290 mm each year 1 14 km for each litre

2 What rate unit could be used in each situation?

a a cheetah chasing its prey b Usain Bolt sprinting 100 m ¢ the cost of 10 apples
d the cost of tiling the bathroom e filling a bath with water f driving on a freeway
we37A 3 Write each statement as a rate in simplest form.
a 200 m in 4 minutes b 6 L in three bottles ¢ 80 cents for 20 seconds
d 135 students with nine teachers e 468 seats in 18 rows f 100 newspapers in four bundles
g 68 runsin 10 overs h $20 for eight muffins i 102 goals in 15 games
j 39996 tickets sold in 9 minutes k 77 goals over 22 games 1 area of 33.6 m? needs 6.4 L. of paint

4 Write a rate in its simplest form to represent each situation. Give your answers to two decimal places where
appropriate.
a A caruses 18 L of petrol to travel 252 km.

The cost of 15 mangoes is $29.85.

A bath fills up to 54 L in 4% minutes.

A runner takes 2% hours to complete a 42.2 km marathon.

Victoria’s population is 6 865 358 and its area is 227 444 km?.

- 0 o 6 g

Light travels 1080 million km in 60 minutes.

we37B 5 Lina can type 1200 words in half an hour.

a How many words can she type in 1 hour?

b How many words can she type in 20 minutes?
¢ How long does it take Lina to type 1800 words?
6 Boris earns $182.40 for working 12 hours.

a How much does he earn for working 1 hour?

b How much does he earn for working 40 hours?

¢ How long does Boris have to work to earn $1459.20?
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7 Sound travels 23 160 m in 60 seconds.

a How far does sound travel in 1 second?
b How far does sound travel in 1 hour?
¢ How long does it take for sound to travel 772000 m?
8 Fabian worked 22 hours last weekend and received $396. At this rate, how much will he earn if he works
19% hours next weekend?

9 Calculate the average speed for each situation, rounding your answer to two decimal places where appropriate.

a a bus travels 876 km in 16 hours b ajet travels 1965 km in 2.3 hours
¢ acyclist rides 78 km in 2.4 hours d an athlete runs 10 km in 26.44 minutes
e James Magnussen took 47.71 seconds to swim 100 m freestyle

f Libby Trickett took 52.88 seconds to swim 100 m freestyle

I Exercise 3.7B: Problem solving and reasoning

weszc 10 Convert the following rates to the units in the brackets.

a $1.2/L (dollar/mL) b $25/g (dollar/kg) ¢ 35 km/h (m/s)
d 5 cm/s (km/h) e 200 g/mL (kg/L) f 14.2 kg/LL (g/mL)

11 Alexis and Kym arrange to meet at the running track to train for an athletics
carnival. They cycle to the track, leaving their homes at the same time. It takes
Alexis 8 minutes to travel 2800 m from her home to the track. Kym takes
18 minutes, after travelling a distance of 6.12 km.

Alexis thought she was faster, but Kym was not convinced.

a Calculate each girl’s average speed.
b Who was fastest? How do you know?
¢ What unit did you use for speed? Explain.

12 Max’s team scored 230 runs in 40 overs. William’s team scored 280 runs in 50 overs.

a Calculate each team’s run rate per over.
b Which team had a better run rate?

13 Leandro’s resting heart rate is 14 beats in 15 seconds.

a Heart rate is often expressed in beats per minute (bpm). Write LL.eandro’s heart rate in bpm.
b How many minutes does it take for LLeandro’s heart to beat 1512 times?

14 Victor takes 48 minutes to run 15 km.

a What distance does he cover per minute?
b IfVictor is able to maintain this rate, what distance would he cover in these times?
i 55 min ii 60 min iii 1 hour 25 min iv. 1.5h
¢ How long would it take Victor to cover these distances?
i 625m ii 31.25km iii 25 km
15 Compare each pair of grocery items and work out which option is the
better value for money.
a 5 kg of potatoes for $4.95 or 7.5 kg for $7.15
b a packet of four batteries for $3.99 or a packet of ten for $9.89
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