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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

students and build engagement.

Program.
Learning
intentions Place Valus
- Signpost the et ming resions pem—

foundational skills
being developed in
each lesson.

ng Oxford Maths 7-10 (Second edition)

omm o
(&) Inter-year links TR
: - Provide easy access = "’-.
to support and
ﬂ extension material ¥ O
o from each of the
7-10 Student Books et e I Wordad o
T as students build e T i
L knowledge year on S
: year. e
—-— s
Worked examples e e

- Outline a step-by-
step thought process
for solving essential
questions with direct
reference to the
exercises.

Vi — OXFORD MATHS 7 VICTORIAN CURRICULUM 2E

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

STEAM projects encourage inter-disciplinary thinking.
Semester reviews provide an opportunity to revise key concepts from each semester.
NAPLAN practice allows students to revise numeracy skills for the National Assessment

Lossons Each module opens

with:

* Prerequisite skills with
reference to an online

® Qiagnos;ic pre-test and

interactive skillsheets.

e
- e Curriculum links to
et all relevant content
v descriptions in the

Cutiten ks Victorian Curriculum.

* Materials used to
complete the exercises.

Materials

New theory

- Backed by the latest
pedagogical research to
promote engagement with
the material.
. + Filled with precise diagrams

PR TveR T that bring key concepts to
life and aid understanding.

(i~3

Helpful hints

- Provide additional

strategies for tackling

e problems.

e - Highlightimportant
elements of the
theory.

+ Point out common
iy misconceptions.
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Differentiated learning

pathways
Each lesson is separated
into three pathways,
tailoring for students of
all skill levels.
Each pathway can be
assigned based on
results of the diagnostic
pre-tests that are
recommended at the
beginning of every
module.

Learning pathways

] xercive 14 (verans g and Aency

Understanding and
fluency
Basic exercises dedicated
to practising key
concepts.

ChaHenge
Advanced exercises
designed to build
engagement and
anticipate future learning
outcomes.

Module summary

+ Condenses all the theory
from each lesson into
one accessible revision

page.

Integrated STEAM

™ Howcan

projects =  wereduce

+ Take the hard work out of t; f:;?ﬂ::m:;: -

cross-curricular learning & so that

with engaging STEAM o ::‘::‘;’:’r:‘:y"

projects. Two fully — protected?

integrated projects are @

included at the end of S

each book in the series, <

and are scaffolded and L

mapped to the Science, | oy

Maths and Humanities ﬂ

curricula. The same

projects also feature

in the corresponding

Oxford Humanities and -

Oxford Science series to etar Qualty 1 Comominare

assist cross-curricular

learning. i diadi

OXFORD UNIVERSITY PRESS

[xercive 1,98 Probiem seherg a0 feasaning

£ Review quastions LIA:

e
b

5 Problem solving and
S reasonmg
- Comprehensive exercises
bring together new ideas
and provide engaging
e contexts from real-world
" o TR problems.

) = Checkpoint
, » -+ Asection in the middle of
B ERLL AL 2 T - each module dedicated
. ~ tosummarising key skills
% andencouraging memory
retention.
.+ Reference to an online
i ' checkpoint quiz to gauge
.. student progress.

Mathemarical Bueracy review

Review questions
Additional practice
questlons 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.

Review quastisns 198 Multiple chaice

Problem-solving
through design thinking
s © . Each STEAM project
. = investigates a real-world
problem that students are
encouraged to problem-
solve using design
wans .= 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.

> OxfordMaths 7 > Module 7 >

a protractor

Measuring angles using

Angles are commonly reasured i cagrees’

o mamtn, e 3 2 I 101 P Complete course

Yo meatisne an Sngle using 3 protractor

1 Place the contre 105 of the protractor over he werten of the anghe U coverage i n
SR OERGY et video format!

2 Place the 2000 Tine, INat reads

3 Read the scale from 0" 10 the ot aem of the Ingie

For example, this angie s 60", This meas aenent i taben from the ane
0 * s

 this & o

ard side Worked example 1A aming angies and ines Home » O

7B Worked example: Measuring and classifying angles

Measure and classity this angle.

@ Solution

Watch this video to sohve the worked example

Moasring ang
° Vidoo: Moasuring and classifying anglos . Classifying sngles

Introducing Oxford Maths 7-10 (Second edition)
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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.

"
ons 3 Lesson -
> Lesson p Home 3 Ondord Mathy 7

Reports

Home > Onord Mathe 7

assifying angles and lines

Lesson 7.1 Cl
Search for clons. group &

-
a X

- 8 Nothcations

Skills report ® LN

@ Bomnes

IEIment port | Curricun

U™ repart | o Saime

Summary
LPR

Thia lesson inchudes \ (73 inseractive
Visteroctve

2 00ditional resouIces

9 resowrces 4 o .
ive losson

Skill
N

# Custom

A 5Students 5% omm

O 7sudents  so%eumy s0%
25%
60%

B 2Swdeney 1
%@
Summary Pp—— Comparing anes 40%
e i o RIG SOO than acS angies fess Clasaitying shapes
i Substty;
ular lind tion
o Soving equations
using iwerse

operstions

Starter activity: parallel and perpendl

3 Cowrin

Homework activity e
e consimetiom el g fof B TS s o3 learming pathwoy reporis ) .
Studen » pe
L Compari
s :nmﬂ&;:‘m Classitying
Shapes Substitution Solving equations
Matthew Johng A sing inverse
0% Operations

40%
Adbiotte Gobrons

Bruno Mousson o

0%

We partner with the best to bring you the best

Quizlet

AML

AUSTRALIAN MATHS TRUST

desmos

studio pBC

GUIDED TOUR — ix

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.

NAPLAN-
style

NAPLAN (National Assessment Program - Literacy and Numeracy)

. is an annual assessment for students in Years 3, 5, 7 and 9.
practice NAPLAN is made up of tests in the areas of:

assessments > reading

> writing
> conventions of language (spelling, grammar and punctuation)
> numeracy.

From 2022, all NAPLAN tests are being conducted online. OUP has
developed a number of NAPLAN-style practice assessments* for
this title, which can be accessed on Oxford Digital.

Access the practice tests on oxforddigital % -3

Practice test 1 Practice test 1
Non-calculator Calculator
Practice test 2 Practice test 2
wmaw) NoN-calculator wmaw) Calculator

*These are not officially endorsed publications of the NAPLAN program and are produced independently of Australian governments.

-
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Online
practice

There are four online practice assessments available on Oxford Digital.

X Oxford Maths 7 NAPLAN Practice NAPLAN-style test 1

The results from your practice assessments can be found under the
(G748 Reports tab on Oxford Digital.

v AMOTe HPOrt | Currculum report A report Assessment report ®

Number and algebra

Modute IC Subtracting
% 1A PY al % %
proemii B rrocten x ace value X . § Fromuwed

Student reapenses v

ONLINE NAPLAN PRACTICE — Xi
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Lessons

1.1 Place value

1.2 Adding whole numbers

1.3 Subtracting whole numbers
1.4 Multiplying whole numbers
1.5 Long multiplication

1.6 Dividing whole numbers

1.7 Exponents and square roots
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 Counting in multiples
v Ordering and comparing large numbers

v Adding and subtracting two-digit
numbers

v Times tables
v’ Number lines

Curriculum links

e Describe the relationship between perfect
square numbers and square roots, and use
squares of numbers and square roots of
perfect square numbers to solve problems
(VC2M7NOT)

e Represent natural numbers in expanded
notation using powers of 10, and as products
of powers of prime numbers using exponent
notation (VC2M7NO2)

e Compare, order and solve problems involving
addition and subtraction of integers
(VC2M7NO08)

© VCAA

Materials

v’ Calculator

ed or circulated in any other form.
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Place value

Learning intentions Inter-year links

By the end of this lesson you will be able to ...
' Support  Place value
v read, write, compare and round whole numbers. Year 8 11 Fourding smel esimeting

Year 9 1.5 Scientific notation

Whole numbers

e Whole numbers are the numbers we count with, plus 0. The list of whole numbers starts
0,1, 2, 3, 4, ... and continues indefinitely.

e The numeral representing each whole number is made up of one or more digits. There are 10 digits:
0,1,2,3,4,5,6,7,8,9.
e The value of each digit depends on the place or position of the digit in the number.

Place value charts B Koy content video

Place value
o Place value charts can be used to determine the value of each digit in a

number.

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 7 .. 3

The place value of 2 is _
The place value of 6 is _

The place value of 3 is 3

Expanded notation and worded form

e A basic numeral is the way we normally write numbers.

e Expanded notation refers to writing a number by showing the value of each digit. The number is
written as the sum of the place values of each digit.

e Worded form refers to the way we read numbers out loud.

Basic numeral 32456
Expanded notation | 3 x 10 000 + +4x100+5x10+6x1
Worded form Thirty-two thousand, four hundred and fifty-six
4 — OXFORD MATHS 7 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.

’ Key content video
Rounding and estimating

Rounding

¢ Rounding a number involves replacing the number with an approximation
that is simpler and easier to use in calculations. Rounding makes any calculation less accurate.

e When a number is rounded, the result is an approximation.

e ‘Approximately equal’ is shown using the symbol ‘=’

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

121300 ~ 12 000 12] 600 ~ 13 000
4 9
@ Round 81 Round
1| down ®| up
0 5

Rounding to a number’s leading digit is to round a number to the first digit (based on the value of the
second digit) and to set all the other digits to zero.

Leading digit

|—>123 456 :23 456 ~ 100000

Ordering numbers

e Numbers are in ascending order when they are arranged from smallest to largest.

e Numbers are in descending order when they are arranged from largest to smallest.

6
s
Ascending 4
3
2 Descending

il

e When comparing two or more numbers, the ‘<’ symbol means ‘less than’, and the >’ symbol means
‘greater than’.
e If a number is to the left of another number on a number line, then it is less than that number.
— Likewise, if a number is to the right of another number on a number line, then it is greater than that
number.

Estimation

o To estimate is to find an approximate value of a calculation, usually involving rounding.
For example, 1234 + 5678 ~ 1000 + 6000, so this sum is approximately equal to 7000. The actual result
is 6912.

e Estimation is helpful to describe a quantity that is time consuming to count or measure in order
to be exact.

For example, estimating can be useful for determining the size of a large crowd or the area of a room.
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Worked example 1.1A Identifying the place value of a digit in a number o

Identify the place value of the 5 in each number.

a 357 b 58032

1 Show the numbers in a place value chart. Remember to include the zeros in the chart.

2 Consider the place value of the 5.

Ten thousands Thousands Hundreds Tens Ones
10000 1000 100 10 1
3 5 7
The 5 is in the tens column, so its place value is 50.
b Ten thousands Thousands Hundreds Tens Ones
10000 1000 100 10 1
5 8 0 3 2
The 5 is in the ten thousands column, so its place value is 50 000.
Worked example 1.1B Writing numbers in expanded notation o

Write each number in expanded notation.
a 369 b 28104

c 5070

1 Show the numbers in a place value chart. Remember to include the zeros in the chart.

2 Worite each number in expanded notation by showing the value of each digit.

Ten thousands Thousands Hundreds
10000 1000 100
3
2
5 0

a 369=3x100+6x10+9x1
b 28104 =2x10000+8x1000+1x100+4x1
c 5070 =5x1000+7x10

6 — OXFORD MATHS 7 VICTORIAN CURRICULUM 2E
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Worked example 1.1C Rounding a number 0
Write an approximation for each number by rounding to the nearest hundred.
a 719 b 4482 c 990
a 1 Putabox around the digit in the hundreds place. a [7]19
2 Look to the right of the boxed digit. The next digit is 7119
less than 5, so do not change the boxed digit.
3 Replace all digits to the right of the boxed digit with [7100
a Zero. 719 = 700
b 1 Puta box around the digit in the hundreds place. b 4[4]82
2 Look to the right of the boxed digit. The next digit is 4[4132
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. 4[500
Replace all digits to the right of the boxed digit with 4482 ~ 4500
a Zero.
c¢ 1 Putabox around the digit in the hundreds place. c [990
2 Look to the right of the boxed digit. The next digit 9190

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

3 Replace all digits to the right of the boxed digit with 1[0J00
a Zero. 990 = 1000

: Lo |

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/ Remember that the place of a digit in a numeral indicates the digit’s value.
For example, the 4 in 3452 represents 400 instead of 4.

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

Ten thousands Thousands Hundreds Tens Ones
10000 1000 100 10 1
_ J
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Learning pathways

1-5,7-9, 10(a, c), 11(a, b), 12, 1-6, 7(b, d, ), 8-9(d-f), 10(c, d), 2-3(e, f), 4-5(c, g, h), 7-8(d-f), (e, f),
13, 15(a-c), 16, 17 11(c, d), 13, 15, 18, 19, 21 10(d), 11(d), 14, 15, 18, 20-23

™ | Exercise 1.1A: Understanding and fluency

we11A 1 Identify the place value of the 5 in each number.

a 56 b 235 c 52649 d 8507 e 65344 f 516921

2 Identify the place value of the 9 in each number.

a 298 b 957 c 39 d 59406 e 7891 f 970412

we1.18 3 Write each number in expanded notation.
a 46 b 568 c 1256 d 7692 e 89457 f 457082

we1.1c 4 Write an approximation for each number by rounding to the nearest hundred.

a 780 b 450 c 103 d 6522 e 38405 f 5991 g 8521 h 22968

5 Write an approximation for each number by rounding to the nearest thousand.

a 4506 b 8732 c 1257 d 7851 e 36579 f 50644 g 89555 h 99689

6 For each number shown on these signs, write the value of the digit that is listed in brackets.

a distance where animals may be near the road (9)

b height above sea level of Mt Kosciuszko (8)

¢ distance to:

i Alice Springs (1)
ii Tennant Creek (5)

iii Darwin (1)

Next 92 km

Mt. Kosciuszko

7 Worite these numbers as basic numerals. ELEVATION 2228 m
a sixty-two thousand
b nine hundred and seventy-eight STUART HIGHWAY
¢ three hundred and four ' ‘
d two hundred and fifty thousand, one hundred and twelve ?2:]?]22{ Igrgesek 5:2
e twelve thousand, five hundred and forty-three Darwin 1502

f nine thousand and twenty-six

8 Write these numbers in worded form and expanded notation.
a 362 b 7215 c 45733 d 234601 e 6420058 f 55555

9 Complete the following number sentences by writing < or > in the space provided.
a 8530 7503 b 46249 64249 c 317294 37294
d 709 4503 e 5678 5876 f 10462 10248

10 Write each list of numbers in ascending order (from smallest to largest).

a 58,72,9,40,88,15,28 b 856,805, 890, 806, 846
c 625,9472,6105,10417, 9902 d 2374,23074,23704, 234, 2347
11 Write each list of numbers in descending order (from largest to smallest).
a 870,8000, 87, 1800, 807 b 3999, 3909, 399, 309, 3099
c 72156,75126,75561,75516 d 2567291,256291,1967219
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12 Estimate the values marked by the crosses from left to right on the number line.

1 T 1 1 G 1 1
0 5 10 15 20 25 30

13 Estimate the values marked by the crosses from left to right on the number line.

| ' | ' | x | ' | ' *
100 120 140 160 180 200

14 Estimate the values marked by the crosses from left to right on the number line.

N T N T

I I I I I I
2000 2200 2400 2600 2800 3000

15 Write the following numbers as basic numerals.
4x1000+5%x100+3x1
3x10000+3x100+7x10+2x1

6x 10000 +8 x 1000+ 5x100+3x10+9x 1

2x 100000+ 3 x 1000 +4 x 1

8 x 100000 +9x 10000 +4 x100+3x1

6 x 100000 + 7 x 10000 + 4 x 1000 +3 x 100+ 2 x 10+ 6 x 1

a 6o o .

(¢

I Exercise 1.1B: Problem solving and reasoning

16 When rounding a number you need to look to the digit to the right of the place value you are rounding to.
a Decide whether each number will round to 200 or 300 when rounding to the nearest hundred.

i 228 ii 252 iii 280 iv 219 v 266
b Decide whether each number will round to 5000 or 6000 when rounding to the nearest thousand.
i 5743 ii 5086 iii 5617 iv 5508 v 5499

¢ Explain your thinking for parts a and b.
17 The diameter of a planet is the distance from one side, through the centre, to the other side. The four planets
closest to the Sun are shown below with their diameters.

<> <>
Mercury Venus Earth Mars
4878 km 12104 km 12756 km 6794 km

a Worite their diameters as approximate values by rounding to the nearest thousand.

b Draw a number line and mark these approximate values on it. L.abel each value with the
name of the planet.

¢ Use your approximate values to write a sentence comparing the sizes of the planets.
18 Consider the image on the right which labels the diameter of the Moon.
a Write these measurements as approximate values.
i the diameter of the Moon, by rounding to the nearest thousand

ii the distance from Earth to the Moon, if the distance between
them is 334402 km, by rounding to the nearest hundred thousand

b Is the distance from Earth to the Moon approximately 10, 100 or 1000 times greater
than the diameter of the Moon? Explain your thinking.

OXFORD UNIVERSITY PRESS MODULE 1 WHOLE NUMBERS — 9
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19 Every whole number consists of one or more digits.

a

b

How many different two-digit numbers can you make from 3 and 5 if you cannot repeat digits? List them
in ascending order.

How many different two-digit numbers can you make from 3 and 5 if you can repeat digits? List them in
descending order.

20 Every whole number consists of one or more digits.

a

b

How many different two-digit numbers can you make from 2, 4 and 7 if you cannot repeat digits?
List them in descending order.

How many different two-digit numbers can you make from 2, 4 and 7 if you can repeat digits? List them in
ascending order.

| Exercise 1.1C: Challenge

21 Consider the digits 1, 3, 6 and 9. Use these digits to write:

a
b

[

the largest four-digit number without repeating any digits
the smallest four-digit number if digits can be repeated

the largest even number without repeating any digits

d all the four-digit numbers between 3620 and 6350 if no digits can be repeated.

22 Consider the place value chart. The digit in the thousands column is currently missing.

Millions Hundred Ten Thousands Hundreds Tens Ones
thousands thousands
1 2 3 * 0 2 9

a When rounded to the nearest hundred thousand, what will the number be?

b What digit, or digits, placed in the thousands column will give the number 1230000 when rounded to the
nearest ten thousand?

¢ Suppose the digit in the thousands column is 9, and 760000 is added to the number in the table.
Determine the result rounded to the nearest ten thousand.

d Suppose the digit in the thousands column is 9, and 760 000 is subtracted from the number in the table.
Determine the result rounded to the nearest ten thousand.

23 A multi-billionaire designed a special new lock for his safe.

The lock is reset to a different five number code every two

minutes. To crack the code, you must round each number so

that the sum of the digits is closest to 20.

For example, 48922 would be rounded to 48900 as

4 + 8 + 9 = 21, and rounding to the nearest hundred in

this case gives the closest digit sum to 20.

Can you crack the code in the given time limit of two minutes?

Online resources:

Interactive Interactive Worksheet Investigation Quick quiz
skillsheet skillsheet Place value Roman numerals 1.1
Place value Rounding whole

numbers
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Adding whole numbers

Learning intentions Inter-year links

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

v add.vvhole ngmbers using mental strategies and the — 1.2 Adding and subtracting whole
vertical algorithm. — AUMbers

Support  Adding whole numbers

' Key content video
Adding whole numbers

Addition properties

e The associative law of addition states that regardless of how numbers are

grouped, the answer does not change. Addition (+)
For example, 2 +4) + 6 =2+ (4 +6). Sum
e The commutative law of addition states that the order Plus
in which numbers are added does not change the answer. More than
For example, 2 +4 = 4 + 2. Increase
"Total

Mental addition strategies Together

e The by-parts method involves adding the digits in each place value separately.
For example, 156 + 32 = 100 + (50 + 30) +(6 + 2)
=188.

156 + 32

NI

1 hundred 8/ tens 8 ones
\188/

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

For example, 156 + 32 = 156 + 30 + 2
= 188.

|
156 186 188

e The compensation method involves rounding one number to make the calculations easier.
The amount required to round the number is then added or subtracted, depending on if the number
was rounded up or down.

For example, 156 + 38 = 156 + 40 — 2
=194.

156 194 196

OXFORD UNIVERSITY PRESS MODULE 1 WHOLE NUMBERS — 11
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Vertical addition algorithm

e In the vertical addition algorithm, numbers are
written one under the other with the digits lined
up according to their place value.

— Always start by adding the digits in the ones
column first, followed by the tens column, then
the hundreds column and so on.

Provisioned to Campion Education (Aust) Pty Ltd on 20/09/2024 under licence.

1
229 Ones column: 9 + 2 = 11, carry the 1
Tens column: 2 + 4 + (1) =7
+ 342 Hundreds column: 2 + 3 =5

571 <«— answer

e Regrouping occurs when there is a result of 10 or more in one column.

— For example, 11 is the same as 1 ten and 1 one, so a result of 11 is the same as placing 1 in the tens
column and 1 in the ones column. The 1 ten is represented by the orange 1 as it has been regrouped

from the ones column.

Worked example 1.2A Using mental strategies to add two numbers

>

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

a 78+ 21 (by-parts method)
b 36 + 77 (jump method)
c 67+ 58 (compensation method)

Add the tens together.
Add the ones together.

Combine the two answers to get the
final answer.

W N =

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.

Choose a starting number, then round the
second number to the nearest 10.

2 Add the rounded number to the starting
number, then add or subtract the amount
needed to round the second number.

12 — OXFORD MATHS 7 VICTORIAN CURRICULUM 2E
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%
O tens O ones
78 + 21 = 99
b + 70
+7
| | [
36 106 113
36 +77 =113
C + 60
-2
| I [
67 125 127
67 + 58 =125
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Worked example 1.2B Using vertical addition to add two numbers 0
Calculate 634 + 891 using the vertical addition algorithm. 634
+ 891
1 Add the digits in the ones column: 4 + 1 = 5. é3 4
2 Add the digits in the tens column: 3 + 9 = 12. +%2951

Write 2 in the tens column of the answer and write 1 above the hundreds column.

3 Add the digits in the hundreds column: 1 + 6 + 8 = 15.

Worked example 1.2C Using vertical addition to add three numbers o

Use the vertical addition algorithm to calculate 3108 + 547 + 1619.

1 Set out the addition problem by lining up digits according to place value. él 68

2 Add the digits in the ones column: 8 + 7 + 9 = 24. 12‘1‘;
+

Write 4 in the ones column of the answer and write 2 above the tens column. 3274

3 Add the digits in the tens column: 2+ 0+4+1=7.
4 Add the digits in the hundreds column: 1 + 5+ 6 = 12.

Write 2 in the hundreds column of the answer and write 1 above the thousands
column.

5 Add the digits in the thousands column: 1 +3+0+ 1 = 5.

: Lz )

v/ Don’t forget that addition is commutative — reordering sums can make them a lot easier!
For example, 12 + 123455 = 123455 + 12.
v/ Make sure that your place value columns are aligned so that you add together the correct digits.

v/ When you are adding multiple large numbers together, it can be helpful to estimate your answer using
rounding to ensure you have the right answer. You can compare your two results and easily see if you
have made a mistake.

[ /
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Learning pathways

/\ 1-12.14,16,20(a) [] 1-e131517.18 ;‘_‘:)2 21(‘;)_'23()(d)' 4lg, ). 7(e-h), 8(d-1),

p496

M | Exercise 1.2A: Understanding and fluency

we12A 1 Use the by-parts method to work out each sum. Draw the corresponding diagram to support your answer.

a 458+ 102 b 75+23 c 34+57 d 49 +810
2 Use the jump method to work out each sum. Draw the corresponding diagram to support your answer.
a 103 +46 b 112+13 c 21+94 d 66+22
3 Use the compensation method to work out each sum. Draw the corresponding diagram to support your answer.
a 48+ 56 b 274 +27 c 26+58 d 79+89
4 Use any mental strategy to work out each sum.
a 50+ 30 b 120+ 60 c 360+ 20 d 25+13
e 16+61 f 56+34 g 65+35 h 123 + 345
5 Use any mental strategy to work out each sum.
a 20+40+10 b 500+ 100 + 300 c 18+12+50 d 73+7+20
e 52+11+27 f 35+29+35 g 115+205+80 h 203 +203 + 203
we1.28 6 Calculate each sum using the vertical addition algorithm.
a 243 b 538 c 758 d 697
+ 715 + 154 + 461 + 805

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

a 641+ 478 b 157+ 296 c 2438 + 5160 d 3762+ 1489
e 2175+485 f 96+ 5743 g 16407 + 782 h 8009 +35714
we1.2c 8 Use the vertical addition algorithm to calculate each of the following.

a 385+461+723 b 749 + 218 + 837 c 927+56+614

d 869+21+70 e 2764+ 8293 +451 f 7605+ 246 + 38
9 Evaluate the following without using a calculator.

a 23748 + 61392+ 53709 b 82407 +9385+411

c 34715+ 306937 + 8256 d 947 + 600411 + 85103
10 Evaluate the following without using a calculator.

a 28+ 7640 + 459 + 7 + 834 + 2406 b 92762 + 547 + 85+ 2942 + 6073

11 Check your answers to questions 9 and 10 with a calculator.

I Exercise 1.2B: Problem solving and reasoning

12 You decide to train for a local cycling race. On the first weekend you
cycle 32 km, on the second you cycle 45 km and on the third you cycle
59 km. To find the total distance covered over the three weekends, you
can write the calculation in a number of ways.

a Decide if the following statements are true or false.
i 324+45+59=0B+4+5)+2+5+9)
ii 32+45+59=30+40+60+2+5-1
ili 32+45+59=59+30+40)+(2 +5)

b List two other ways to write the calculation. ¢ Calculate the total distance covered.

e T e g P LT e s R
ol s ISy LA s
SSRGS PR S .’)’f:“e"-'xAﬂm
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13 There are many different ways of adding whole numbers to reach a given target.
a Identify two two-digit numbers that add to 53.

b Identify two three-digit numbers that add to 386 and meet these conditions.
i both numbers are odd ii both numbers are even

¢ Identify three four-digit whole numbers that add to 5207. Suggest another set of three four-digit numbers
that add to the same total.

14 Riley is going to make enchiladas for his family for dinner. The recipe says that it will take 20 minutes
preparation time and 55 minutes baking time.
a How long will it take for Riley to have dinner ready?
b Riley starts preparing the meal at 5:15 pm. What time will it be ready for the family to eat?

15 The Tour de France is an annual international cycling race that finishes in
Paris, France. In 2011, Cadel Evans became the first Australian to win the
race, following the itinerary shown below.

Date in 2011 | Start and finish Distance
2 July Passage du Gois — Mont des Alouettes 192 km
3 July Les Essarts — Les Essarts (team time trial) 23 km
4 July Olonne-sur-Mer — Redon 198 km
5 July Lorient — Mir-de-Bretagne 172 km
6 July Carhaix — Cap Fréhel 165 km
7 July Dinan — Lisieux 226 km
8 July Le Mans — ChAateauroux 218 km
9 July Aigurande — Super-Besse Sancy 189 km
10 July Issoire — Saint-Flour 208 km
11 July Le Lioran Cantal rest
12 July Aurillac — Carmaux 158 km
13 July Blaye-les-Mines — Lavaur 168 km
14 July Cugnaux — Luz-Ardiden 211 km
15 July Pau — Lourdes 152 km
16 July Saint-Gaudens — Plateau de Beille 169 km
17 July Limoux — Montpellier 192 km
18 July Département de la Drome rest
19 July Saint-Paul-Trois-Chateaux — Gap 163 km
20 July Gap — Pinerolo 179 km
21 July Pinerolo — Galibier Serre-Chevalier 200 km
22 July Modane Valfréjus — Alpe-d’Huez 110 km
23 July Grenoble — Grenoble (time trial) 42 km
24 July Créteil — Paris Champs-Elysées 95 km

a Answer these questions without using a calculator.
i How far did the competitors ride in the first five days of the race?
ii How far did the competitors ride before their first rest day?
iii How far did the cyclists ride between leaving Gap and finishing in Paris?
iv. What was the total distance covered in the Tour de France?
b Check your answers using a calculator.

¢ Research the latest Tour de France. What was the total distance covered?
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16 To enter the stadium for a soccer match, patrons
used one of four gates.

a Estimate the number of people who attended the
match by first rounding the numbers at each gate
to the nearest thousand.

Gate | Number of people
A 8759 AR sy
B 9042 Xy R ':i ', ‘
¥ A TaEaw T
C 10365 . S LA TR N
N\
D 11008

b Calculate the exact number of people who attended the match.

¢ Which answer would a sports commentator be more likely to use when reporting on the match?
17 Consider adding the numbers from 1 to 10.

a Addthe numbersinorder: 1 +2+3+4+5+6+7+8+9+10="

b This calculation can also be completed by first pairing the numbers. Write the smallest number and the
largest number together, then the second smallest and second largest together and so on.

e

1+243+44+54+6+74+8+9+ 10
&//
Complete this calculation for adding the numbers from 1 to 10.
A+10+C+9+C+_H+@+_H+0G+_)

= +_ +__ +__ +_

¢ Which strategy did you find easier? Justify your answer.
18 Use the strategy of grouping numbers in suitable pairs to add the numbers from 1 to 20.
19 Grouping can also be used to find the sum of an odd amount of numbers.
a Use the strategy of grouping numbers in suitable pairs to add these numbers.
i from1to9 ii from 1to 19
b Explain what is different about using this strategy with an odd number of numbers.
¢ Use a suitable strategy to add these numbers.

i from2to8 ii from3to17 iii from 5 to 25

| Exercise 1.2C: Challenge

20 Consecutive numbers are numbers that follow each other, for example, 3 and 4.
a Identify two consecutive numbers that add to 53.
b Identify three consecutive numbers that add to 114.
¢ Identify four consecutive numbers that add to 190.
d

What strategy did you use to find the sets of consecutive numbers?

Online resources:

Worksheet Investigation Desmos activity Quick quiz
Adding numbers Abracadabra with magic squares Adding whole numbers 12
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Subtracting whole numbers

Learning intentions

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

v subtract whole numbers using mental strategies and the
vertical algorithm.

Subtraction properties

e Subtraction of two or more numbers is not

Inter-year links

Year 8

Subtracting whole numbers

1.2 Adding and subtracting whole
numbers

Key content video

Subtracting whole
numbers

associative. This means that two numbers cannot be Subtraction (-)
grouped and subtracted before subtracting from the Difference
other number. Take away
For example, (8§ —5) —2=1and 8 — (5 — 2) = 5. Less than
e Subtraction of two or more numbers is not Fewer
commutative. This means that two or more numbers Reduce
cannot be subtracted in any order to achieve the same Minus
result.
For example, 7 — 4 is not the same as 4 — 7.
Mental subtraction methods
e The jump method and the compensation method
can also be applied to subtraction.
— Jump method for subtraction [ [ [
For example, 156 — 32 = 156 — 30 — 2 124 126 156
=124.
— Compensation method for subtraction 2
For example, 156 — 38 = 156 — 40 + 2 | | |
=118. 116 118 156

Vertical subtraction algorithm

e In the vertical subtraction algorithm, the number to be subtracted is written under the other number

with the digits lined up according to their place value.

— If a column is subtracting a larger digit from a smaller digit, regroup 1 from the column on the left as

10 for the column where the subtraction is occurring.

— Always start by subtracting the digits in the ones column first, followed by the tens column, then the

hundreds column and so on.

321
- 204
117
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Worked example 1.3A Using mental strategies to subtract two numbers o

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

a 81 — 56 (jJump method) b 78 — 49 (compensation method)

a 1 Choose a starting number, and then break a ~50

down the second number into tens and ones. —0

/\/
2 Subtract the tens from that number 2'5 3'1 8|1
followed by the ones. )
81 — 56 1is 25.

b 1 Choose a starting number, then round the b -50

second number to the nearest 10. V

2 Subtract the rounded number from the 2|8 2|9 N
starting number, then add or subtract the )
78 — 49 1s 29.

amount needed to round the second number.

Worked example 1.3B Using vertical subtraction to subtract two numbers o

Calculate 426 — 281 using the vertical subtraction algorithm. 426
— 281

1 Subtract the digits in the ones column: 6 — 1 = 5. 4‘2 6

2 Subtract the digits in the tens column: 2 — 8. — 281
1
Take 1 from the hundreds column by reducing the hundreds to 3 and 145
increasing the tens to 12. Subtract the digits in the tens column: 12 — 8 = 4.
3 Subtract the digits in the hundreds column: 3 — 2 = 1.
Worked example 1.3C Using vertical subtraction to subtract o

numbers with different numbers of digits

Use the vertical subtraction algorithm to calculate 788 — 27.

1 Set out the subtraction problem by lining up digits according to place value. 788
2 Subtract the digits in the ones column: 8 — 7 = 1. _7—Z
3 Subtract the digits in the tens column: 8 — 2 = 6.
4 Subtract the digits in the hundreds column: 7 — 0 = 7. Recall that if there is
no digit in a place then it has a value of zero.
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) e

v/ When performing vertical subtraction, make sure that your place value columns are 654
aligned so that you subtract the correct numbers. See the example on the right.
v/ Subtraction is not commutative. Unlike with addition problems, you cannot change the - 321

order of the numbers around the sign and achieve the same result. 333

For example, 12 — 4 is not the same as 4 — 12.
v/ Read each question carefully. You may find some subtraction questions easy to calculate in your head.
Don’t find yourself performing lots of regrouping and end up with an answer as easy to find as 1!

For example, 101 — 99 requires lots of work if you use the vertical subtraction algorithm, but you might

be able to see that the answer is 2 straight away!

= /

Learning pathways

1-4, 6(a-d), 7-10, 11(a-c), 1(d), 2(d), 4(g, h), 6(g, h), 8, 11, 13, 15,

/\ 1-6.7(d, e,),9-12,14,17 13-15, 18 16,18, 19

S| Exercise 1.3A: Understanding and fluency

p497
we13A 1 Use the jump method to work out each difference. Draw a corresponding diagram to support your answer.

a 60-20 b 78-26 c 65-52 d 184 -96

2 Use the compensation method to work out each difference. Draw a corresponding diagram to support
your answer.

a 8-19 b 69-28 c 129-67 d 281-48

3 Use any mental strategy to work out each difference.

a 60-40 b 300 -200 c 170-30 d 250-40
e 710-20 f 178-58 g 270-35 h 393 -281
4 Use any mental strategy to work out each problem.
a 50+20-10 b 700+ 100 — 300 c 14+16-20 d 98+12-1
e 570+25-80 f 36-12+8 g 63-41+20 h 400-50+385
we138 5 Calculate each difference using the vertical subtraction algorithm.
a 58 b 87 c 624 d 406
- 25 — 46 - 359 - 134
6 Use tg vertical subtraction algori_thm to calculate each of Fefollowing. o
a 56-14 b 81-36 c 456 -234 d 938 -651
e 624-185 f 3846-1724 g 7508 — 5631 h 8135 -6479
we13c 7 Use the vertical subtraction algorithm to calculate each of the following.
a 6327 -215 b 5962 - 647 c 2475-1728
d 7836 -908 e 4025-462 f 5002 -431
8 Determine the following differences without using a calculator.
a 36274 -28093 b 508246 - 137651
c 211537 -36409 d 81752 -8362
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9 Evaluate the following without using a calculator.

a 58945-45120-1205 b 101101 —45751 —458 — 2378

10 Check your answers to question 9 with a calculator.
11 For each calculation:

i estimate the answer by first rounding each number to its leading digit
ii use pen and paper to work out the exact answer

iii use a calculator to check the result you obtained for part ii.

a 61+48-77 b 254 -123 +448
c 4708 — 369 + 532 d 29071+ 8275 -17466
e 77-25+89-60+41 f 809 +1252—-754-36

I Exercise 1.3B: Problem solving and reasoning

12 The longest river in the world is the Nile in Africa, with a length of 6650 km. The longest river in Australia is
the Barka (the Darling River), with a length of 2740 km. To find the difference in length between these two

rivers, you can write the calculation in a number of ways.

a Decide if the following statements are true or false.
i 6650 —2740 = 6000 — 2000 — 600 — 700 — 50 — 40
ii 6650 — 2740 = 6650 — 2000 — 700 — 40
iii 6650 — 2740 = 6650 — 3000 — 260
iv 6650 — 2740 = 6700 — 50 — 2800 + 60
b List two other ways to write the calculation.

¢ Calculate the difference between the two river lengths.

13 The difference between two numbers can be found by subtracting one number from the other number.
a Identify two two-digit numbers that have a difference of 43.

b Identify two numbers that have a difference of 168 and meet these conditions:
i both numbers are odd
ii both numbers are even.

¢ Identify two three-digit numbers that have a difference of 286 and meet these conditions:
i one number must be more than twice the other

ii one number must be triple the other.
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14 Josh is comparing the distance to travel by plane from

Sydney to Rome using two different routes. One journey

stops at Hong Kong to refuel, while another stops at
Singapore.

a Determine the total flight distance from Sydney to
Rome if the plane stops at Hong Kong on the way.

Flight sector Distance by air
Sydney—Hong Kong 7372 km
Sydney-Singapore 6288 km
Hong Kong—Rome 9307 km
Singapore—Rome 10048 km

b Determine the total flight distance from Sydney to Rome if the plane stops at Singapore on the way.

¢ Which flight distance is the shortest and by how much?
15 This 162-storey building named the Burj Khalifa, located in Dubai, United Arab

Emirates, was completed in 2010.

a How does the height of this building compare with other structures?

Find the difference in height between Burj Khalifa and each of the

structures shown in this table.

Structure Date Height
completed
Washington Monument (Washington DC, USA) 1884 169 m
Eiffel Tower (Paris, France) 1889 300 m
Empire State Building (New York, USA) 1931 381 m
Sydney Tower (Sydney, Australia) 1981 309 m
Petronas Towers (Kuala Lumpur, Malaysia) 1998 452 m
Taipei 101 (Taipei, Taiwan) 2003 509 m
Q1 (Gold Coast, Australia) 2005 323 m
Eureka Tower (Melbourne, Australia) 2006 297 m

b Which two structures could have their heights added to give a result closest to the height of Burj Khalifa?

¢ Which three structures could have their heights added to give a result closest to the height of Burj Khalifa?

16 The highest mountain in the world is Mount Everest, which has a height above sea level of 8848 m.

a How does this compare to Mount Kosciuszko,
the highest mountain in Australia, at 2228 m
above sea level?

b Compare the height of Mount Everest with the
three mountains in our solar system listed below.

Mountain Location Height
above

surface

Mons Huygens The Moon 4700 m

Maxwell Montes | Venus 11000 m

Olympus Mons Mars 21171 m

¢ Determine the difference in height between the
mountains listed for Mars and the Moon.

d Determine the difference in height between
Mount Kosciuszko and Maxwell Montes.
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17 There are 191 people travelling on a train. At the first station, 52 people leave the train
and another 48 board the train. At the following station, 69 people get off the train and
75 get on. How many people are now on the train?

18 In May 2000, five planets in our solar system reached a point in their orbit around the
Sun where they were roughly positioned in a straight line on the same side of the Sun
(as viewed from the Sun). Earth was positioned on the opposite side of the Sun.

The average distance from the Sun for each planet is shown on the right.

a Use this information to find the distance between these planets.
i Jupiter and Saturn
ii Mercury and Saturn
iii Venus and Mercury

b If the Sun has a diameter of about 1392000 km, what was the distance between

Jupiter and Earth? Mercury
57909000 km

¢ InJune 2010, Uranus, Jupiter and Mercury were roughly lined up on one side of the
Sun while Venus, Mars and Saturn were lined up on the other side. At this time, what
was the approximate distance between:

i Jupiter and Mercury

ii Saturn and Venus Venus

iii Jupiter and Saturn? 108200000 km

d The film War of the Worlds is based on the idea that Martians travelled to Earth when the
distance between Mars and Earth was the shortest. About what distance would the e
Martian spacecraft have travelled? Mars

227940000 km
| Exercise 1.3C: Challenge

19 Consider the diagram below.

You are to place the numbers 1 to 10 in each of the boxes in the diagram. Each box may
contain one number, which should be equal to the difference of the two boxes above.
There is more than one solution to this problem.

Jupiter
778400000 km

a Explain why the number 10 must be placed in the top row.

b How many different solutions can you find? Symmetrical solutions are considered to
be the same.

Saturn
1423600000 km

Online resources:

Interactive skillsheet Worksheet Investigation - Quick quiz
Adding and subtracting Subtracting numbers Discoveries across 1.3
whole numbers the globe
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Multiplying whole numbers

Learning intentions Inter-year links

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

v multiply vvho!e ngmbers using mental strategies and Year 8 1.3 Multiplying and dividing whole
short multiplication. numbers

Multiplying whole numbers

Multiplication properties St
P pProp >

numbers
e Multiplication is repeated addition, which can be reduced to multiplication

of factors resulting in a product.

+3=2%X3=¢6 Multiplication (X)

\/ T Product

factors product Times
Multiply

Groups of

e The associative law of multiplication states that regardless of how the numbers are grouped, the answer
does not change.
For example, (3 x 5)x 2 =3 x (5 x 2).

e The commutative law of multiplication states that the order in which numbers are multiplied does not
change the answer.
For example, 14 x 2 = 2 x 14.

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

5><32=5></—BO+2)
=5X30+
=150 +
=160

Short multiplication

e Short multiplication involves multiplying a large number by a one-digit number.

®

X 4 Multiply 4 by 3 to get 12
14 5 Add the 2 tens to the 12 and get 14
6 Write 14 below

OXFORD UNIVERSITY PRESS MODULE 1 WHOLE NUMBERS — 23

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.

Multiplying by 10, 100 or 1000

e Multiplying a number by 10 increases each digit’s place value by 22 %X 10 =220
1 column. Move all digits one place value space to the left and if there 22 X 160 = 2500
are no digits in any place then insert a zero. P

e Multiplying a number by 100 increases each digit’s place value by 22 % IQQQ =22 QQQ
2 columns. Move all digits two place value spaces to the left and if there
are no digits in any place then insert a zero.

e Multiplying a number by 1000 increases each digit’s place value by 3 columns. Move all digits three
place value spaces to the left and if there are no digits in any place then insert a zero.

Worked example 1.4A Using mental strategies to multiply numbers o

Work out each product using the multiplication strategy given in brackets.

a 8 x 16 (distributive law) b 4 x 8 x 5 (associative law)
a 1 Break the second number into tens and ones: a 8x16 =8x(10+6)
16 =10+ 6.
2 Multiply each part of the second number by the first number: =8x10+8x%x6
8x 10+ 8 x6. =80 + 48
3 Add the results together: 80 + 48 = 128. =128
b 1 Use brackets to group pairs of numbers that are easy to b 4x8%x5=4x%x(8x%x5)
multiply together.
2 Multiply the grouped numbers together: 8 x 5 = 40. =4 x40
3 Multiply the result by the third number: 4 x 40 = 160. =160
Worked example 1.4B Multiplying by a one-digit number o

Use short multiplication to calculate 157 x 3.

1 Set out the multiplication problem by lining up digits according !

7

to their place value. < 3

2 Multiply 3 by the 7 in the ones column. 3 x 7 = 21, put the 1 in H
the ones column below and put the 2 in the tens column above -
the 5.

3 Multiply 3 by the 5 in the tens column. 3 x 5 = 15, add the extra
2 to get 17. Put the 7 in the tens column below and put the 1 in
the hundreds column above the 1.

4 Multiply 3 by the 1 in the hundreds column. 3 x 1 = 3, add the
extra 1 to get 4. Put the 4 in the hundreds column below.
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Worked example 1.4C Multiplying by 10, 100 or 1000 o
Calculate each product.
a 62x10 b 153 x 100 c 27 %1000
a To multiply by 10, move 62 one place value a 62_
space to the left and insert a zero into the 62 x 10 =620

empty space.

b To multiply by 100, move 153 two place value b 153_ _
spaces to the left and insert two zeros into the 153 x 100 = 15300
empty spaces.

¢ To multiply by 1000, move 27 three place c 27
value spaces to the left and insert three zeros 27 x 1000 = 27000
into the empty spaces.

: Lz |

v/ Don’t forget to keep the place value of the digits when using the distributive law.

For example,
32x3=30%x3+2x3
32X3#3x2+4+2x3.
v/ When you multiply by 10, you’re not ‘adding a zero’. Instead you’re moving the digit one place to the left
and then inserting a zero in the ones column. Think, ‘insert a zero’.
v/ You may discover other multiplication techniques that work for you. For example, multiplying by 4 is the

same as doubling a number twice, and multiplying by 8 is the same as doubling a number three times.
o %

Learning pathways

A 1-5, 6-7(a-d), 8-10, 12, 13(a, b) |:| 1-7,9-11,13,14 Q 2-4,6,7,11-16

mp498 I Exercise 1.4A: Understanding and fluency
1 Use your times tables knowledge to calculate each product.

a 7x4 b 9x2 c 12x11 d 6x7

WE14A 2 Use the distributive law to work out each product. Break up the larger number into tens and ones and multiply
them separately with the smaller number.

a 15x3 b 14x8 c 5x19 d 7x16

3 Use the associative law to work out each product. Use brackets to group pairs of numbers that are easy to
multiply together.
a 9x3x2 b 2x6x7 c 8x4x9 d 3x5x11
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we148 4 Use short multiplication to calculate each product.

WE 1.4C §

9

a 74x8 b 93x2 c 45x%x3 d 26x7

e 192x5 f 804x9 g 532x6 h 281 x4

Calculate each product.

a 5x10 b 32x10 c 639x10 d 48 x100

e 7x100 f 103 x100 g 51623 x10 h 2784 x 1000

Calculate each product using any multiplication strategy.

a 4x3x10 b 6x7x10 c 2x10x9 d 15x4x100

e 8x5x1000 f 41x3x1000 g 356 x 1000 x 2 h 125x1000 x4

Calculate each product. You can use the strategy of multiplying by 10 or 100 or 1000. Remember that 60 is the

same as 10 x 6 or 6 x 10 (see the commutative law).

a 8x60 b 4x30 c 12x70 d 93 x40
e 217x50 f 6345x20 g 52x800 h 428 x 300
Copy this table into your workbook.

First number X Product Number of zeros Number of zeros in Number of zeros
second number in the first number the second number in the product
10 x 10

100 x 10

1000 x 10

10000 x 10

a Write your answer to each multiplication in the product column.

b Complete each row by writing the number of zeros in the first number, the second number and
the product.

¢ Can you see a pattern? Explain how this pattern provides a quick method of doing multiplications like this.
Use this method to calculate each of these products.
i 10x100 ii 100 x 100 iii 100 x 1000 iv 1000 x 1000

Multiplications can be split up into easier calculations to perform.
a To find 4000 x 100, the calculation can be written as 4 x 1000 x 100 or 1000 x 100 x 4.
i Calculate 1000 x 100.

ii Multiply this result by 4 to obtain your final answer.

b Use this strategy to calculate each of these products.
i 300x10 ii 700 x 100 iii 6000 x 100 iv. 2000 x 1000
v 100 x 50 vi 1000 x 400 vii 10000 x 8000 viii 100 x 9000

10 Multiplications can be split up into easier calculations to perform.

a One way to calculate 300 x 20 is to calculate 3 x 100 x 2 x 10 or 3 x 2 x 100 x 10.
i Calculate 3 x 2.

ii Calculate 100 x 10.
iii Multiply the results you found in parts i and ii to find the answer to 300 x 20.
b Use this strategy to calculate each product.
i 400 x 20 ii 3000 x 30 iii 200 x 600 iv. 9000 x 500
v 70 x 800 vi 600 x 4000 vii 30000 x 7000 viii 800 x 20000

11 Calculate each product.

a 40 x 10 x 200 b 60 x 900 x 3000 c 700 x 20 x 400 d 5000 x 300 x 80
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I Exercise 1.4B: Problem solving and reasoning

12 From a part-time job, James has saved $37 each week. To find the amount he has saved after 28 weeks, you can
write the calculation in a number of ways.
a Decide if the following statements are true or false.
i 37x28=37x%x(20+78) ii 37x28=30+7)x(20+8) iii 37 x 28 = 28 x 37
iv 37 x28 =37x20x37x 8 v 37x28=28x30+28x7
b List two other ways to write the calculation.
¢ Perform the calculation to find the total amount that James has saved.

13 Rory enjoys rowing with her team on the lake. She knows that
for each full stroke, they glide 5 metres and for each half stroke
they glide 3 metres.

a If the team takes 230 full strokes, how far will they glide?
b If the team takes 358 half strokes, how far will they glide?

c If the lake is only 1000 metres wide, how many full strokes
does the team need to take to cross the lake three times?
Justify your answer.

14 The train to Brisbane from Rosewood has six carriages. During peak hour, all 88 seats per carriage are full.

a How many seats are there on the train?

b If there are 166 passengers standing in each carriage during peak hour, how many passengers are standing
in the entire train?

¢ How many people are there on the train during peak hour?

d If another carriage containing 166 standing passengers and 88 sitting passengers was added to the train,
how many people would there be on the seven-carriage train?

15 A local electrician is ordering light bulbs for a new apartment complex. Each apartment
needs 43 light bulbs.
a If there are 30 apartments in the complex, how many light bulbs does the
electrician need to order?

b It takes approximately 4 minutes to install a light bulb. How long will it take the
electrician to install all of the light bulbs in the complex? Give your answer in minutes.

¢ Show that it takes the electrician one hour to install 15 light bulbs.

“nw
e

| Exercise 1.4C: Challenge

16 Multiplication can be represented visually in many different ways. One visual representation of 15 x 3 is:

10 5
15X3=3|30|15|=45
Draw five different visual representations of 24 x 6 by splitting up 24 into columns and 6 into rows.

Worksheet Investigation Quick quiz
[7]

Multiplying by 10, 100 @ Multiplying magic 14

or 1000
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Checkpoint quiz
= Take the checkpoint quiz
to check your knowledge

of the first part of this

. . . module.
Write each number in worded form and expanded notation.

a 836 b 9654 c 629000
Write each number as a basic numeral.

a four hundred and nineteen

b ninety-six thousand, two hundred

¢ three hundred and twenty-five thousand, six hundred and fifty-six

Write an approximation for each number by rounding to the nearest thousand.

a 9234 b 25872 c 135896

Use any mental strategy to calculate each sum.

a 70+40+4 b 87+39+23 c 118+ 232+ 250
Use the vertical addition algorithm to calculate each of the following.

a 654+ 387 b 6826 + 8347 c 34763+ 365

The first AFLW game was held on Friday 3 February 2017 at Princes Park in Melbourne. There was a crowd
of 24 568 in attendance. The national television audience for the game was 896 000. What was the total number
of people who saw the game?

Use any mental strategy to calculate each difference.

a 350-60 b 586 —46 c 287-143
Use the vertical subtraction algorithm to calculate each of the following.
a 964 —732 b 4863 — 568 c 8256 -4737
The original books in the Harry Potter series have the following number of pages:

The Philosopher’s Stone — 223 The Order of the Phoenix — 766

The Chamber of Secrets — 251 The Half-Blood Prince — 607

The Prisoner of Azkaban — 317 The Deathly Hallows — 607

The Goblet of Fire — 636

a What is the total number of pages in the series?
b What is the difference in pages between the longest and the shortest books in the series?

10 Use the distributive law to calculate each product.

a 13x7 b 6x18 c 23x8

11 Calculate the product using any multiplication strategy.

a 536x9 b 437 x40 c 675 x700

12 The list of ingredients for making 24 pancakes is below.

Gayi is planning to make pancakes for all the Year 7 students at her school. To have enough ingredients for one
pancake each, Gayi needs six times the ingredients.

3 cups milk

Zeggs

4 teaspoons vanilla extract
4 cups self-raising flour

1 cup sugar

50 g butter

a How many Year 7 students are there at Gayi’s school?

b How much of each ingredient does Gayi need?
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Long multiplication

Learning intentions Inter-year links

By the end of this lesson you will be able to ...
v multiply whole numbers using long multiplication.

Support  Multiplying whole numbers

Year 8 1.3 Multiplying and dividing
whole numbers

} Key content video
Long multiplication

Long multiplication

e In long multiplication, the digits are lined up . 2
according to place value. e 34
e The process of long multiplication uses the X 26

distributive law to multiply the first number by
the digits of the second number separately and

Multiply by ones ——> 204 (3_]_ % 6)

then find their sum. Multiply by tens —> 4+ 68() (34 x 20)
Don’t forget the zero(s) ———
Add the results —> 884

Worked example 1.5A Using long multiplication to multiply a two-digit o
number by a two-digit number

Calculate the product using long multiplication. g 8

x 37

1 Set up the multiplication problem by lining up the digits 6 3

according to their place value. % 37
2 Multiply 7 x 8 = 56. Write the 6 in the ones column below and 476
write the 5 in the tens column above the 6. +2040
2516
Multiply 7 x 6 = 42. Add the extra 5 to get 47. Write the 7 in the
tens column and the 4 in the hundreds column below.
3 Start a new line and write 0 in the ones column, as the next step
is to multiply by tens and there will be zero ones.
4 Multiply 3 x 8 = 24. Write the 4 in the tens column below and
the 2 in the hundreds column next to the 6.
5 Multiply 3 x 6 = 18. Add the extra 2 to get 20 hundreds. Write the
0 in the hundreds column and the 2 in the thousands column below.
6 Add the results of the products and write the answer. 68 x 37 = 2516
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Worked example 1.5B Using long multiplication to multiply a three-digit o
number by a two-digit number

543
Calculate the product using long multiplication. X 86

1 Set out the multiplication problem by lining up the digits
according to their place value.

2 Multiply by ones: 543 x 6 = 3258.

3 Multiply by tens:
543 x 80 = 43440.

4 Add the results of the products and write the answer underneath.

3 2
21
543
X 86
3258
43440

46698

543 x 86 = 46 698

-

forget to insert a zero in the ones column.

hundreds.

\

v Take care to line up digits by place value when setting up long multiplication
problems to avoid making errors when adding the products together.
v/ Don’t forget to write down the zeros! When multiplying by a multiple of 10, don’t

v/ When multiplying a three-digit number by a three-digit number, insert two zeros in
the third line of your calculation. In the first line you are multiplying by ones, in the
second line you are multiplying by tens, and in the third line you are multiplying by

ot |

X
W =
L= \Y)

(o) N
o0

(SV)

o~
@
0

Learning pathways

. 1, 2(e-h), 3, 4(c, d), 5(e-h), 6,
A 1-8, 9a(i, ii), 10-13 7(e-h), 8-10, 12, 14, 16

2(g, h), 3, 5(e-h), 6, 7(e-h), 8,9, 12, 13,
15-18

™ | Exercise 1.5A: Understanding and fluency

p499
we15A 1 Calculate each product using long multiplication.

a 94 b 13 c 25
x 27 x 11 x 18

2 Multiply the following pairs of numbers using long multiplication.

a 38x15 b 62 x 24 c 46 x 32
e 65x48 f 56 x81 g 99 x18
3 Check your answers to question 2 using a calculator.

we158 4 Calculate each product using long multiplication.

a 133 b 205 [J 147
x 19 X 34 X 56

30 — OXFORD MATHS 7 VICTORIAN CURRICULUM 2E

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

d 37
X 22

d 85x73
h 24 x92

d 281
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5 Multiply the following pairs of numbers using long multiplication.

a 415x23 b 283 x 54 c 123 x37 d 231 x56
e 782 x49 f 506 x 81 g 1059 x 18 h 2654 x 42
6 Check your answers to question 5 using a calculator.
7 Multiply the following pairs of numbers using long multiplication. Hint: Your third multiplication line should
end with two zeros. This is because you are multiplying by hundreds.
a 346 x 125 b 865 x 347 c 624 x 253 d 937 x 625
e 538 x 124 f 361 x 253 g 497 x 516 h 702 x 281
8 Check your answers to question 7 using a calculator.
9 An estimate is an approximate value of a calculation.
a Estimate these products by first rounding each number to the leading digit of each number, then multiplying.
i 591 x82 ii 2175 x93 iii 7856 x 304 iv 63019 x 5647

b Check how close your estimations are to the exact result by performing the calculations.

I Exercise 1.5B: Problem solving and reasoning

10 An average adult human heart beats around 72 times in a minute.

a How many times does it beat in one hour?
b How many times does it beat in one day?

11 A school has 25 students in each of its 32 classes.

a How many students are enrolled at this school?

b On a particular day, three students are away from 15 of the classes and two students are away from 11 of
the classes. How many students are at school on this day?

12 Over the school holidays, a team of eight teenagers deliver take-away menus to homes near a pizza restaurant.
How many menus are delivered in a week if each teenager visits 46 homes each day?

13 Galapagos tortoises move extremely slowly, covering a distance
of about 260 m in 1 hour.

a What distance could a Galapagos tortoise travel in 12 hours?

b Compare this result with the distance that a human
could walk in 12 hours, assuming humans walk about
4500 m per hour.

¢ The longest lifespan on record belongs to a male Galapagos
tortoise kept in a British military fort for 154 years.

Assume there are 365 days in a year. Calculate how long
he lived in:
i months
ii days
iii hours.
14 Assume there are 365 days in a year.

a Calculate how old you will be at your next birthday in:
i months
ii days
iii hours.

b Estimate how many hours there are between now and your
next birthday.
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15 Earth travels a distance of about 2575200 km each day. Assuming there are 365 days in a year, estimate,
by rounding to the leading digits in your calculations, the distance Earth travels in one complete orbit

around the Sun.

16 In 2017, around 392 000 hectares of vegetation
was cleared in Queensland. When 392 000
hectares of vegetation is cleared, it is estimated
that 45 million animals, including koalas, birds
and reptiles, die from loss of habitat.

a

If 392 000 hectares of vegetation is cleared
every year for four years, what will be the
total area of land cleared over this time
period?

Estimate how many animals will die if this
occurs.

If 392000 hectares of vegetation is cleared one year and the area of vegetation cleared doubles each year,
what is the total area of land that will be cleared after three years?

| Exercise 1.5C: Challenge

17 Fill in the stars using only the digits 1, 2, 3, 4, 5 and 6 to solve the following problem. There may be more than

one correct answer. Note: Each digit can be used more than once.

* % Kk

x * k
* % & K
+ Kk ok ok oo
= % % %k %

18 Siadn and Ajarné are building a model of a horse-riding arena. The arena is a rectangle that is 24 m long and
16 m wide with a fence around the perimeter.

a
b

Determine the area of the arena. Recall that the area of a rectangle is the length multiplied by the width.

Sidn and Ajarné decide to build their model arena on a piece of cardboard. They have a square piece of
cardboard with a side length of 30 cm.

i  What are the dimensions of the largest arena that can be built on the cardboard if they want the ratio of
the length and width of the rectangle to be the same as the actual arena?

ii Determine the area of the model arena.
iii Determine the area of the cardboard that is not being used in the model.
The girls decide to build the fence out of matchsticks. Each matchstick is 2 mm wide.

How many matchsticks will they need? Recall that there are 10 millimetres in 1 centimetre.

Online resources:

Intelracfclve skillsheet Investlgagqn . Quick quiz
Multiplying whole Long multiplication 1.5

numbers
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Dividing whole numbers

Learning intentions

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

v divide whole numbers using short and
long division.

Inter-year links

Dividing whole numbers

Year 8 1.3 Multiplying and dividing whole
numbers

Key content video

DIVISIOﬂ } Dividing whole numbers

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

another number. e e s .
Division (%)
e The divisor is the number that divides the dividend. .
Quotient
e The quotient is the whole number result after the division has occurred. Divide
e The remainder is the part of the dividend that is left over when the number is not a Shared
multiple of the divisor, and is always less than the divisor. .
Distributed

= 6 = 15 remainder 1

11 T

divisor quotient remainder

e One number is said to be exactly divisible by another number when there is no remainder
(the remainder is zero).

For example, 91 is not exactly divisible by 6, but 36 is exactly divisible by 6.

Short division

e Always start by dividing the leading digit of the dividend by the divisor. This is different from addition,
subtraction and multiplication, where the calculation starts with the ones digits.

quotient

l

145
i

divisor

Long division
e Long division is the same process as short division; however, all the steps are recorded. The same five
steps listed are repeated until the answer is found.

1 14 5 remainder 1
Step 2: Multiply 6)871 6)871  6)871
Step 3: Subtract -6 - g¢ =0
2 27 27
Step 5: Repeat or - 24 -24
remainder 3 31
- 30
)
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Worked example 1.6A Using short division o

Use short division to calculate each quotient and remainder.

a 4)98 b 7)1459

a 1 How many 4s in 9? Write 2 above the 9 on the quotient line. a nder 2
Work out the remainder. 4 x 2 = 8, so the remainder is 4)9'8 remainder
9 — 8 = 1. Write the 1 next to the 8 to get 18.

2 How many 4s in 18? Write 4 above the 8 on the quotient

98 - 4 = 24 remainder 2

line. Work out the remainder. 4 x 4 = 16, so the remainder

is 18— 16 = 2.
b 1 How many 7sin 1? Write a zero above the 1. b 0208 remainder 3
Underline the 1 and 4. 7)1459

2 How many 7s in 14? Write 2 above the 4 on the quotient line. 1459 = 7 = 208 remainder 3

3 How many 7s in 5? Write a zero above the 5.
Underline the 5 and 9.

4 How many 7s in 59? Write 8 above the 9 on the quotient
line. Work out the remainder. 7 x 8 = 56, so the remainder
is 59 — 56 = 3.

Worked example 1.6B Using long division o

Use long division to calculate 6492 = 19.

1 List multiples of 19.

2 Divide: How many 19s in 6? Write a zero above the 6. 19 Q 92
Underline the 6 and 4. -57
How many 19s in 64? Write 3 above 4 on the quotient line. o
Multiply: 19 x 3 = 57
Subtract: The remainder is 64 — 57 = 7.

Bring down the 9 and write it beside the remainder of 7.
Then, the next number to divide is 79. 034

3 Divide: How many 19s in 79? Write 4 above 9 on the quotient line. 19)6492
Multiply: 19 x 4 = 76 —5_7¢
Subtract: The remainder is 79 — 76 = 3. ; 2
Bring down the 2 and write it beside the remainder of 3. - BER)

Then, the next number to divide is 32. 034 1 remainder 13

4 Divide: How many 19s in 32? Write 1 above 2 on the 19)6492
quotient line. - ﬂi
Multiply: 19 x 1 = 19 ; 2
Subtract: The remainder is 32 — 19 = 13. 35
-19
13
5 Check that the remainder is less than the divisor and write the 6492 = 19 = 341 remainder 13
answer.
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) i)

Remember that division starts from the left, dividing the largest place value digit first.

Remainders and decimals are not the same thing! For example, remainder 2 is not the same as 0.2.

SN

Remember that 0341 = 341, as a zero in the first place value doesn’t change the value of the number.
However, 308 is not the same as 38. In this case, the zero shows that there are zero tens and keeps the

3 in the hundreds column and the 8 in the ones column.

v When dividing, the remainder must always be less than the divisor.

v/ When using long division, it can be helpful to have the list of steps handy until you are confident in the skill.
Step 1: Divide

Step 2: Multiply

Step 3: Subtract

Step 4: Bring down

Step 5: Repeat or remainder

- /

Learning pathways

f 1-4, 5(a-d), 6(a, b), 7-10, 12-14, 1-4,5(a, ¢, e, 8), 6,7,9-11, 15, 3(g, h), 4(c, d), 5(e-h), 6,7, 10, 11,
16(a, b) 16(a, b), 18 13, 16-20

%I Exercise 1.6A: Understanding and fluency

1 For each division, identify:

i the dividend ii the divisor iii the quotient iv the remainder.
a 9+ 2=4remainder 1 b 17 =7 =2 remainder 3 c 30+-5=6
we1.6A 2 Use short division to calculate each quotient and remainder.
a 2)13 b 5)23 c 3)17 d 10)25
e 8)38 f 4)26 g 9)66 h 6)48
3 Use short division to calculate each quotient and remainder.
a 538+4 b 756+6 c 172+3 d 1229-+5
e 877=+5 f 489+7 g 6688 h 1234 -4

4 Another way to write a division calculation is as a fraction.

For example, 57 + 3 is the same as 53—7 The horizontal line between the two numbers replaces the division sign.
Perform each division using short division.
63 1470 658 1251
9 b 5 €77 473
wet16B 5 Use long division to calculate each quotient and remainder.

a

a 542 -+21 b 73918 c 884 +26 d 798 ~12
e 465+22 f 881-+41 g 7462 =35 h 1234 +56
6 Use long division to calculate each quotient and remainder.
a 1658 +43 b 4509 =45 c 15789-+13 d 12023 =80
7 Evaluate each of the following.
272 3350 47136 36088
217 b 5 REY) d 753
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8 Copy this table.

First number First number | Quotient Number of Number of zeros Number of
+ second second number zeros in the in the second zeros in the
number first number number quotient
10 = 10 %

100 = 10 %

1000 = 10 %

10000 = 10 101—%00

100 = 100 %

1000 = 100 %

10000 = 100 1(1)880

a Write your answer to each division in the ‘Quotient’ column.

b Complete each row of the table by writing the number of zeros in the first number, the second number and
the quotient.

¢ Can you see a pattern? Explain how this pattern provides a shortcut for dividing by multiples of 10.

d Use this method to work out the following quotients.
i 10000 = 10 ii 100000 = 100 iii 1000 = 1000 iv 10000 = 1000

9 To work out 5000 + 100, the calculation can be written as 5100000.

a Complete the following steps to calculate the value of this fraction.
i Calculate 1000 + 100.
ii Multiply this result by 5 to obtain your final answer.
b Use this strategy to evaluate the quotient of each of the following.
i 200-+10 ii 600 = 100 iii 9000 = 100 iv. 4000 + 1000
v 800 =10 vi 3000 = 100 vii 50000 = 1000 viii 6000 = 10

10 One way to evaluate 600 = 20 is to write the calculation as %

a Complete the following steps to calculate the value of this fraction.

i Calculate 6 = 2.
ii Calculate 100 + 10.
iii Multiply the results from parts i and ii to obtain your final answer.

b Use this strategy to perform each division.

. 900 .. 8000 ... 1200
1 % 11 20 111 60

iv 22880 v 6000 = 300 vi 80000 = 4000
vii 70000 = 700 viii 1600 = 80 ix 2500 = 50

11 An estimate is an approximate value of a calculation.
a Estimate the quotient of each of the following by first rounding each number to the first digit of each

number before dividing. Hint: Use the strategy from question 10.
i 627 -+33 ii 5940 = 18 iii 3852 - 214 iv 83490 = 3795

b Use a calculator to check how close your estimations are to the exact results.
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I Exercise 1.6B: Problem solving and reasoning

12 Georgia is helping to arrange a birthday party for her younger brother. She has 165 sweets to share among 15
party bags. To work out the number of sweets in each party bag, you can describe the calculation in a number
of ways.

a Which of the following number sentences correctly describes the information above?

b List one other way to write the calculation.

C

A Divide 165 by 15.

B How many times does 165 go into 15?

C Find the quotient when 15 is divided by 165.
D Find the product of 165 and 15.

Determine the number of sweets in each party bag.

13 Chris can type (on his computer) at a rate of 68 words each minute.

a How long would it take him to type a message of 272 words?

b Explain how you could check the answer to this division problem using multiplication.

14 Charlotte swam 1200 m in a 25 m swimming pool. How many laps of the pool did she complete?

15 The ancestor of the common wombat and the southern
hairy-nosed wombat is the giant wombat, a marsupial
that disappeared from Australia around 40 000 years ago.
On average, giant wombats were 3 m in length and 180 cm
in height, with a mass of 2000 kg. The mass of an average
common wombat is 37 kg. The photo shows a hairy-nosed
wombat and its mass.

a

How many common wombats, when their weights are
added together, would be approximatively equivalent to
one giant wombat?

b How many hairy-nosed wombats, when their weights

are added together, would be approximatively
equivalent to one giant wombat?

16 Isobel and Connor are helping to make food parcels for a charity organisation. There are 1350 bags of rice to
be shared among 84 food parcels.

a
b

C

17 Earth orbits the Sun in about 365 days, while the planet Jupiter
completes an orbit around the Sun in about 4333 Earth days. Earth has
a diameter of approximately 12756 km.

How many bags of rice will be in each food parcel?
How many bags of rice will be left over?

Determine the number of food parcels that could be made up with an equal share of the bags of rice so that
no bags are left over. There are many solutions to this question.

a Jupiter is shown on the right with its diameter. Estimate the number iI‘ i

of times that Earth would complete a full orbit around the Sun
for each one of Jupiter’s orbits. First round each number to its
leading digit.

If Earth was drawn to the same scale as Jupiter is shown in the
photo, approximately how many Earths would fit across the
equator of Jupiter?
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| Exercise 1.6C: Challenge

18 An apartment building has twelve apartments that are
numbered from 110 to 121. The manager has twelve key cards
for the apartments numbered from 1 to 12.

The manager has forgotten which key card is for which
apartment but knows that each apartment number is divisible
by the number of its key card.

Determine which key cards pair with each apartment.

19 Below are the numbers 1 to 9. Using only the operations +, —, X and =+, find at least one way to make 100
using all the digits.

1 2 3 4 5 6 7 8 9
+ - x =+

=100

20 The following is a long division problem showing all the working out steps and the result. There is no
remainder. When this book was printed, the numbers were replaced with letters! Fortunately, each letter
represents the same number throughout the problem. Construct the original problem.

IAEDHE
AB)CDFGGC
-AB
BF
-GC
AAG
~-AIB

— —y
—a

Qo
00

Online resources:

| H ‘

Interactive Interactive Worksheet Investigation Quick quiz
skillsheet skillsheet Long division Lolly bags 1.6
Dividing whole Multiplying and
numbers dividing by powers
of 10
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Exponents and square roots

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

v convert and evaluate numbers in exponent form and
expanded form.

Exponent form

An exponent (or index) of a number indicates how many times a number is being multiplied by itself.
The number that is being multiplied is called the base. A number is in exponent form (or exponent
notation) when it is written as a base with an exponent. A number in exponent form is also known as

a power.

exponent/index

v

Inter-year links

Year 8 4.1 Exponents
Year 9 1.1 Exponents

} Key content video
Exponents

basc—>23=2X2X2=8

exponent form expanded form basic numeral

— In the example above, the number in exponent form is read as ‘2 to the power of 3.

Similarly, 3% is read as ‘3 to the power of 4°.

Perfect squares

To square a number is to multiply it by itself or ‘raise it to the power of 2’.

} Key content video
Squares and square roots

For example, squaring 3, or raising 3 to the power of 2, can be written numerically as:

BEEEPISEION

A perfect square (or square number) is a number
that can be expressed as the product of a whole
number multiplied by itself. Perfect squares can be
represented in a square pattern.

For example, 3 x 3 =9, so 9 is a perfect square
number.

Square roots

The square root of a number is the number that
when squared (raised to the power of 2) results in the
original number.

The symbol v is used to denote the square root of a
number.

For example, VO = 3, because when 3 is multiplied by
itself the result is 9.

OXFORD UNIVERSITY PRESS

P=1x1=1 o \T=
o0

22=2x%x2=4 o0 V=2
000

32=3x3=9 000 Vo=3
000

42=4%x4=16 V16 = 4
00000
00000

52=5x5=25 00000 -5
00000
00000
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Powers of 10

e A power of 10 has a base of 10 and a whole number exponent. Each power of 10 is equal to a basic numeral
starting with 1 followed by the same number of zeros as in the exponent of the power. For example:
10° =10 x 10 = 100
10°=10 x 10 x 10 = 1000
— Intuitively, it follows that the value of 10°is 1.

e The values in the first row of a place value chart can be expressed as powers of 10. Therefore, whole
numbers can be written in expanded notation using powers of 10.

Ten thousands Thousands Hundreds Tens Ones
10000 = 10* 1000 = 10° 100 = 10? 10 = 10! 1=10°
4 7 1 0 5
47105=4x10*+7x 10>+ 1 x 102+ 5 x 10°
Worked example 1.7A Converting numbers to exponent form o

Write each repeated multiplication in exponent form.

a 8X8X8xXx8XxIxXY b 3x3x4x4x4x4x4

a Identify the base and the exponent. The base is the number a 8xXx8x8x88x8x8Y
that is repeatedly multiplied, 8. The exponent represents the =86
number of times the base appears in expanded form, 6.

b Identify the base and the exponent. Notice that there are b 3x3x4x4x4x4x4

two different bases. Write the first base, 3, with its exponent, =32x 45
2, multiplied by the second base, 4, with its exponent, 5.
Worked example 1.7B Calculating the value of a number in exponent o

form

Write each of the following in expanded form and calculate their values.
a 43 b 2%x 32

a 1 Identify the base and the exponent. The base is 4 and the a 4°=4x4x4

exponent is 3, so 4 is multiplied by itself 3 times.

2 Perform the multiplication. =16x4

=64

b 1 Identify the base and the exponent. In this case, there are b 24x32=2%x2%x2%x2%x3x%x3

two bases, so each base needs to be expanded separately.

2 Perform the multiplication.
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Worked example 1.7C Calculating the square root o
Calculate the value of each of the following square roots.
a V16 b V144
Use the times tables or square numbers to determine a 4x4=16
which number multiplied by itself is equal to the number So, V16 = 4
under the square root symbol. b 12x12 = 144
So, V144 =12
v/ Don’t confuse powers with multiplication!
For example 2°=2x2x2
> 2322 x3.
v/ Write your exponents carefully — they should be smaller than the base and sit on the 42 + 42
right shoulder of the base. Your 42 should look different to your 42!
Learning pathways
1-3,4-7(a, ¢, e, g), 8,9, 10(a, b), 1-3,4-7(b, d, f, h), 8,9, 10(b, ©), 1(e, f), 3(e, ), 4-7(f, g, h), 8(c, d),
11(1%, 2 columns), 12, 13(a, b), 14, 11(2, 3 columns), 12-17, 19, 10(c, d), 11(d, f, h, 1), 12, 13(c, d), 16, 18,
15,18 20,23 21,22,24,25
I | Exercise 1.7A: Understanding and fluency
we17a 1 Write each repeated multiplication in exponent form.
a SX5X5x5x5x5%x5%x5x%x5 b 4x4x4x4x4x4x%x4
c 11 x11x11 d 20 x 20 x 20 x 20 x 20
€ IXIXIXIXIXxIXx9x%x9 f 300 x 300 x 300 x 300

2 How would you read each answer obtained in question 1? Write each answer using words.

3 Write each repeated multiplication in exponent form.

a 7TX7X7X9x9x9x%x9 b 4xXx4x4x4x4x4%x2%x2%x2
C 3X3xXx5xXx5%x5x5%x5x%x5 d 8x8x8x8x13x13
€ 2X2X2X2X6X6XxT7x7 f 19x19x23x23x%x23x23x31

we178 4 Write each of the following in expanded form and calculate their values.

a 32 b 2° c 73 d 5?2 e 94 f 43 g 1° h 63
5 Calculate the value of each power.
a 24 b 3¢ c 7?2 d 53 e 113 f 122 g 10° h 162
6 Write each product in expanded form and calculate their values.
a 23x4? b 3*x52 c 8*x10° d 3°x1¢
e 20x7? f 10%2x3? g 94x11°2 h 6%x 32
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we17c 7 Calculate the value of each of the following square roots.

a V9 b V36 V64 d V1

c
e V49 f Vi21 g V144 h V400
8 Without using a calculator, complete each statement.
a 11°=121,s0VI21 =__ b 352=1225,s0V1225=__
¢ 612=3721,s0V__ =61 d 2987 =88804,50 V__ =298

9 Expanded form can be used when converting between powers of 10 and basic numerals.
a Write the following powers of 10 as basic numerals.
i 10 i 10° iii 10" iv 10°
b Write the following numbers as powers of 10.
i 100 ii 100000 iii 1 iv. 10000000

10 Write the following numbers in expanded form using powers of 10.

a 4129 b 19088 c 51535 d 403086

I Exercise 1.7B: Problem solving and reasoning

11 Evaluate each of the following by first working out the value of any numbers written in exponent form.

a 3%+23 b 10%+ 52 c 82— 2° d 43 -1°
e 102-+52 f 64+33 g 4*+24+33 h 92+2%2 - 1°
i 102x3%2x2? j 4x23x5 k 7?x8x9? 1 9°x62x8!

12 Which power is greater: 3° or 53?

13 Arrange the powers in each list from smallest to largest. You may like to use a calculator to help you.

a 3% 45, 23, 5¢ b 75 67, 1%, 503 c 319 94 6% 103 d 83 38 46, 122
14 State if each of the following is true or false.
a 12<vV121 <13 b 8<V16 <10 c 7<V64 <9 d 11<+V144 <13

15 The square root of a non-perfect square number is not a whole number. We can, however, find two consecutive
whole numbers that the square root is between. For example, what is V10? Recall that 32 = 9 and 42 = 16. Since
10 is between the perfect squares 9 and 16, V10 is between 3 and 4. This is useful for estimating square roots.

State if each of the following is true or false.

a 2<V7<3 b 5<V26 <6 c 7<V30<8 d 9<+V80 <10
16 Write the closest whole numbers that each square root lies between.

a _<Vi5<__ b _<V33<__ c _<V40 <__

d _<V99 <__ e _<VI20<__ f _<\214<__

17 Create a list of the first 20 square numbers.

18 The square of a two-digit number can be found using an area diagram.
For example, to find 432 write 43 = 40 + 3. Draw a square with side
length 43 and break it into the four sections as shown. The area of the 40
square is equal to 432= (40 + 3)2. It is also equal to the sum of the areas
of the orange and green squares and two copies of the blue rectangle.
This means that 432 = 32 + 402 + 2 x 3 x 40 = 9 + 1600 + 240 = 1849.

a Using this method, find:

i 27 i 522 iii 992, 3
b Can you see a pattern? Explain how this pattern provides a method
for finding the squares of two-digit numbers. 3 40
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19 A colony of bacteria grows very quickly and triples its size each day.

Size of colony (in millions)
Number of days Expanded form Exponent form Number of bacteria
(in millions)

1 3 31 3

2 3x3 32 9

3 3x3x3

4

5

a Complete the table.
b What is the size of the colony after:
i 6 days
ii 1 week
iii 2 weeks?
¢ On what day is the colony:
i 27 times larger than on day 1

ii 243 times larger than on day 1

iii 6561 times larger than on day 1.

20 Dianna sends a text message to four of her friends. Each friend forwards it to another four people, who each
then send it to another four people.

a How many text messages in total have been sent?
b Explain how exponents can be used to solve this problem.

21 Over the summer school holidays, Taylor is offered a part-time job for
which he will earn $100 per week. The job is available for 4 weeks. Taylor
decides to discuss a different payment plan with his prospective boss.
‘How about paying me only $5 in the first week and then in each of the
other weeks paying me five times as much as the week before.’ The boss
thinks this new plan might save her money. Which payment plan do you
think the boss should go with? Use calculations to justify your answer.

22 Interesting patterns emerge when we investigate perfect squares. Consider
the difference between two consecutive perfect squares. Recall that
consecutive means one following directly after another.

a 'The perfect squares are 1,4, 9, 16, 25, ... Find the difference between
the first 10 pairs of consecutive perfect squares, starting with 1 and 4.
Record your results in a table.

b What do all these differences have in common?

¢ In a number sequence, the second difference is determined by taking
the difference between consecutive ‘first differences’. Calculate the first
five second differences for the sequence of perfect squares. What do you find?

23 Arrange the numbers 1 to 16 in pairs so that each pair adds up to a perfect square.

1234567891011 12 13

14 15 16
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| Exercise 1.7C: Challenge

24 An evil genius has discovered a new toxic serum that, when consumed,
decreases a person’s weight by taking the square root of their current
weight, every hour on the hour.

The evil genius tests the serum on four brave volunteers.

a At the time they consume the serum, Person A weighs 99 kg, Person
B weighs 142 kg, Person C weighs 56 kg, and Person D weighs 82 kg.
Without using a calculator, approximate the weight of each person
after the first hour has passed.

b Without using a calculator, approximate the weight of each person
after the second hour has passed. Remember, the serum will decrease
each person’s weight by the square root of their new weight, not their

original weight.
Without using a calculator, approximate the weight of each person after the third hour has passed.
Estimate how much each person will weigh after 10 hours.

Will the weight of each person ever reach 0 kg?

- 0 o 6

Determine a mathematical serum formula that could hypothetically decrease a person’s weight to 0 kg after
13 hours.

25 Consider the following triangles. On the edges are square roots and basic numerals. Match the square roots to
their result. Your finished puzzle should look like a diamond.
You may like to draw the triangles and cut them out so that you can move them around easily. For an extra
hard challenge, do not use cut-out versions of the triangles to help you.

cToh 8 6cS/ 9g/N
D o N N
& oS R W o {%3
/g\ A A
V64 21 V16

Online resources:

@ Interactive skillsheet Worksheet @ Investigation Quick quiz
Exponents Exponent form Patterns and squared 1.7
numbers
Interactive skillsheet Worksheet
Squares and square Finding powers and
roots square roots
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Order of operations

Learning intentions Inter-year links

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

v’ use BIDMAS to apply the correct order of operations
in calculations.

Support  Order of operations

Year 8 1.8 Order of operations

} Key content video
Order of operations

Order of operations

e BIDMAS can be used to help remember the order of operations.

B Brackets Operations inside brackets are always performed first.
For example, 5 X (10— 2) =5 x 8 = 40.

I Indices Next, evaluate exponents and roots.
(exponents) For example, 3°— 4 = 27 — 4 = 23,
D Division Then working from left to right, perform any

multiplication or division before adding or subtracting.
M | Multiplication For example,5 X3 -4+8+-4=15-4+2=13.

A Addition Finally, working from left to right, perform any
addition and subtraction.
S Subtraction For example, 15 -4 + 2 = 13.

Y

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

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

Worked example 1.8A Order of operations o
Without using a calculator, evaluate each of the following.
a 3+8+2-4 b 7x2°-9x5
a 1 Exponents and square roots are worked out before x, ~, + a 3+8+2-V4
and —. Calculate V4 = 2. =34+8=-2-2
2 Division is performed before addition. Calculate 8 - 2 = 4. =3+4-2
3 Working from left to right, perform the addition, then the =
subtraction.
b 1 Exponents and square roots are worked out before x, -, + b 7x23-9%5
_ 3 _
and —. Calculate 2° = 8. —7%x8-9%5
2 Multiplication is performed before subtraction so, working =56-9x5
from left to right, first calculate 7 x 8 = 56.
3 Perform the next multiplication. Calculate 9 x 5 = 45. =56-45
4 Perform the subtraction. =11
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Worked example 1.8B Order of operations with brackets

Without using a calculator, evaluate each of the following.

a 16-10-2)+3x7

b 8+[12+(9-5]°-1

a 1 Perform any operations inside brackets first. Calculate 10 — 2 = 8.

>

a 16=-(10-2)+3x7

2 Perform division and multiplication before addition. Working from =16+-8+3x7
left to right, first calculate 16 - 8 = 2. =2+3x7

3 Perform multiplication before addition. Calculate 3 x 7 = 21. =2+21
Perform the addition. =23

b 1 There are two sets of brackets. Perform the operation in the
innermost set of brackets first. Calculate 9 — 5 = 4.

b 8+[12+O-35P-1

=8+ [12=4]>—1

2 Perform the operation in the remaining set of brackets. Calculate =8+32-1
12 -4 =3. =8+9-1

3 Apply exponents before addition and subtraction. Calculate 32 = 9. =17-1
Working from left to right, perform the addition, then the subtraction. =16

[ Remember to use BIDMAS and not to just work from left to right. BID M A S
Remember to always complete any operations in brackets first!

Calculators don’t always get the order of operations correct. If you are using a basic calculator,
you will need to type in the calculation in a way that follows the BIDMAS rules.

AN NN

v When a division is immediately followed by a multiplication, as in 12 = 4 X 3, use brackets to clarify

whether you mean (12 -4) x3=9or 12 = (4 x 3) = 1.

Addition (+) Subtraction (-) Multiplication (X) Division (%)
Sum Difference Product Quotient
Plus Take away Times Divide

More than Less than Multiply Shared
Increase Fewer Groups of Distributed
Total Reduce

Together Minus

"

Learning pathways

1-3(1%¢, 2" columns), 4, 5(15t column),
6(a-c), 7-10, 14

1, 2-3(3" column), 4, 5(2" column),
6(a, c,e), 7,9 11,12, 14-16

1(i-l), 2-3(3" column), 4, 5-6(d, e, f),
7,9,12,13,16-18

8 | Exercise 1.8A: Understanding and fluency

we1sa 1 Without using a calculator, evaluate each of the following.

a 6+15+3 b 9-4x2 c 7+3x6-4

e 4x4+6+2 f 2+49x4-+6 g 10x5+5+2

i 74255 %342 j 16-@+4)x2+5 k 6x4-10x2
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2 Following the correct order of operations, complete the calculations below.

a 10x6-5x%x9

d 4x3°-62%x2+1

g V144 =12+22-5

j (84+7)x22-5++36

b
e
h
k

82-5x3+11

VO +9x8—23
22-2x11+42=416
4 x 49 + 62 —81

i
1

21-32x2+1
343342 x 42
7-32+V4 x33

5x V100 — (V9 = 3) x 72

we1.88 3 Without using a calculator, evaluate each of the following. Remember to start with the innermost bracket.

a 28-(12-5)+2x6
d V64 =4+2x3)+7
g 2xB+4-5+4]+4
j 2°+(5-3)x9-V4

b
e
h
k

(9+3)+(15-13)
VI00 x5 -2 % (2+3)
3-22+(4+7)+23
43— [7-5x(3+8)]+3

4 Use the order of operations to complete this question.

a Evaluate each of the following pairs of expressions.
ii 30+2)x 2+ 1)and30=[2x (2+1)]
iii [(22+10) +4] x (7—=5)and (22 + 10) = [4 x (7-=5)]
b Sam provided the following working to evaluate the expression 81 ~ 9 x 3.
81 +9x3=81+3x9=27x9=243.

i 25+5)x5and25+ (5x%x5)

i Explain what Sam did incorrectly.

c
f
i
1

43-10x 3+ 1)
3X[B8+@2x9-4]+20
8+ [2x(4-3)+2]+V16
(52=5)x (32+3) x (42— 4)

ii Rewrite the original expression twice with brackets in different locations, as in part a.

iii Evaluate both of your expressions.

5 For each calculation:

i find an estimate of the answer by first rounding each number to its leading digit

ii use a calculator to work out the exact answer.

a 69x (28+11)—-51x2
d 19x0O9-4)+3x(52+27)
6 For each of the following:

b

€

67 +31) = (12-5)
VI00 x 7 + 2 x (32 + 42)

c
f

815 x (61 -49) +17x 3
[13x(7=5)+28] x2

i write the problem using numbers and symbols, using brackets where necessary

ii work out the result.

a 10 divided by 2, then subtracted from the product of 11 and 4

a o o

(¢

the quotient of 12 and 4, all multiplied by 2 to the power of 3
9 to the power of 2 take away 3 to the power of 3, all doubled

3 less than the difference of 14 and 7

I Exercise 1.8B: Problem solving and reasoning

7 The average of a set of scores is calculated as follows:

average = (total sum of the scores) + (number of scores)

9 subtracted from 17 then multiplied by the square root of 4, all shared between 2
the product of the square root of 16 and 6, then divided by 2 to the power of 3

For example, the average of 9, 10 and 14 is found by working out (9 + 10 + 14) =+ 3.

a Use the correct order of operations to find the average of 9, 10 and 14.

b Find the average of each set of numbers.

i 15,18 and 24
iv 7,7,11 and 15

OXFORD UNIVERSITY PRESS
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8 Shaz makes scooters and skateboards. She has made eight scooters and eight skateboards but needs to order
wheels. If each scooter has two wheels and each skateboard has four wheels, how many wheels does Shaz need
to order?

9 Ines is in charge of transporting four Year 7 classes
to a local farm on a school excursion. She decides
that they will hire coaches. Each class consists of
21 students and two teachers. One coach can carry
48 people including the driver.

a If each coach is driven by one of the teachers,
how many coaches does Ines need to hire?

b How many spare seats will there be?
¢ The cost of hiring the coaches is shared evenly
across all the students and teachers. If it costs

$598 to hire one coach for a day, how much
would each person need to pay?

10 Kyle goes to the store to buy ingredients for his cake. He buys three cartons of 12 eggs, but four eggs from
each carton break on his way home. He returns to the store and buys another carton of 12 eggs. If all the eggs
in the fourth carton are intact, how many unbroken eggs does Kyle have in total?

11 Jun is purchasing all the tennis balls for her club for the season. Each tennis student at the club needs eight
balls for them to use during practice. At the busiest time of the day there are four classes running. There is
a class with two students, a class with three students, a class with one student and a class with five students.
How many tennis balls should Jun purchase?

12 Sam is organising food for a movie night. He buys enough party pies for each attendee to have four pies. He
buys 96 pies, but then finds out that two people cannot come to the movie night. How many people will attend

the movie night?

13 In Australian Rules football, each team scores goals and
behinds. Each goal has a value of six points and each
behind has a value of one point. During a match, the
scoreboard usually shows the number of goals, behinds
and points both teams have scored. The image does not SHARI(S

show the total number of points.

a Write statements to show the total points scored
by each team. Use the numbers and operations

needed to calculate the total: VISITO RS

i points scored by the Sharks

ii points scored by the visitors.
b Calculate the number of points each team scored.

c At this stage of the match, which team is winning
and by how much?
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14 You and a group of friends go to the cinema. At the
cinema kiosk, you order eight medium soft drinks, four
jumbo containers of popcorn and seven ice creams. This
photo on the right shows the prices for each item.

a Write a mathematical calculation to show how to work
out the total cost of the food and drink.
b Calculate the total cost.

15 Jordan completed a worksheet on the order of operations.
Identify the errors in Jordan’s working.

a S5x7-2x(3-12-1=35-2x2"—1

=35-42-1
=35-16-1
=18
b B+4)2-22x(5-2)=3+4-22x3
=3+16-4x3
=15x3
=45

| Exercise 1.8C: Challenge

16 In the late 1780s, students in a class were asked to add the whole numbers from 1 to 100. A student named
Johann Carl Friedrich Gauss (who later became a famous mathematician) correctly answered the question in
less than one minute by using the strategy of adding pairs of numbers. Try this calculation yourself. Can you
find the answer in less than one minute?

17 Shubhra tells Roneet to roll three dice and, regardless of which three numbers are rolled, he will be able to
make all the numbers from 1 to 20 using only BIDMAS, including squares and square roots.

a Roneet rolls the three dice and the numbers that come up are: 3, 4 and 5. Use each of 3, 4 and 5 once only
and BIDMAS to make the numbers from 1 to 20.

b Roll three dice and repeat part a with the numbers you roll.

¢ Is Shubhra telling the truth? Are there any sets of three numbers from 1 to 6 that cannot be used to make
all the numbers from 1 to 20?

18 Simplify the following problems.
45 2(4)>-5+4

a +
8(9-8)-3 100 =+ 50
b (6-=5)2+(7-4)
V25 -9
Interactive skillsheet Worksheet Investigation - Quick quiz
Order of operations Using the correct order Four 4s 1.8
of operations
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Lesson 1.9
Review: Whole numbers

Module summary

Writing numbers

Basic numeral 32456
Expanded notation | 3 x 10000 + +4x100+5x10+6x1
Worded form Thirty-two thousand, four hundred and fifty-six
Mental addition and subtraction Rounding Ordering
hd By—parts method 1 600 ~ 1 3 000 6
156 + 32 A

9
/ W 57‘ Round AscendiV 4
1 hundred 8 tens 8 ones (? up 3
\ ’ / ; 2 Descending
188 12] 300 = 12000

e Jump method 4
+30 ®| Round o Less than <
\;.2\ 214 Greater than >
1 own
| | | Oy
156 186 188 . . ] .
Vertical addition Vertical subtraction
« Compensation method 1 1 11
T 229 321
+2
= " 242 - 208
I [
116 118 156 571 1 17
Division Long multiplication Long division
quotient 1 Write 1
2 Multiply by ones 1 4 5 remainder 1
) 3 Multiply by tens 6 58 71
1 4 5 remainder 1 4 Don’t forget the zero(s) 6 ¢ Step 1: Divide
6)82731 5 Add the results el . .
57 Step 2: Multiply
T T 2 Step 3: Subtract
divisor dividend remainder 34 - 2_4 Step 4: Bring down
Step 5: Repeat or
Multiplying by powers of 10 X ﬂ 31 P P .
- 30 remainder
- 22 % 10 = 220 204 (34x0) LY
.« 22 % 100 = 2200 + 680 (34 x20) 1
+ 22 x 1000 = 22000 884
Order of operations Exponents and squares
B Brackets Operations inside brackets are always performed first.
For example, 5 X (10 —2) =5 X 8 =40 22=2x2=4 @@
I Indices Next, evaluate exponents and roots. V=2 o0
t F le,3°-4=27-4=23
(exponents) or example 2-3x3-9 00 ®
D | Division Then, working from left to right, perform any VG =3 000
multiplication or division before adding or subtracting. [ X X J
M | Multiplication | For example,5 x3-4+8 +-4=15-4+2=13
42=4%x4=16
A | Addition Finally, working from left to right, perform any V16 =4
addition and subtraction.
S Subtraction For example, 15 -4 +2 =13
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Review questions 1.9A: Review quiz Quizlet
Mathematical literacy review e e Rl S
your knowledge of working individually
The following key terms are used in this module: this module. orin teams.
e ascending order e descending order e index e square
e associative law o digit e jump method e square root
e base o distributive law ¢ leading digit ¢ whole numbers
e basic numeral e dividend e perfect square e worded form
e BIDMAS e divisor ¢ place value
e by-parts method e estimate e product
* commutative law e expanded notation e quotient
* compensation e exponent e remainder
method * exponent form e rounding

Which key term can be used instead of exponent?
Which mental strategy for addition involves adding the digits in each place value separately?
What do the letters in the acronym BIDMAS stand for?

Identify the key terms being referenced in each of these definitions.

W N -

a the result of a multiplication
b arranging numbers from smallest to largest
¢ any one of the ten numerals from 0 to 9
5 Using an example, provide a definition in your own words for the following key terms.
a associative law
b dividend
c square root
6 Complete the following sentences using words from the key terms list.
a When a number is written in exponent form, the is the number that is being multiplied and
the is the number of times it is multiplied by itself.
b Rounding a number to its is to round a number to the first digit (based on the value of the
second digit).

Review questions 1.9B: Multiple choice

1 Which list of numbers is written in ascending order?
A 1053,531, 510, 501
B 345,354, 3045, 3405
C 2461,2614,2641,2611
D 85,83, 81,82,87,89

2 Which number is an approximation of 78 945 rounded to the nearest ten thousand?

A 70000 B 78900 C 79000 D 80000
3 Whatis 14985 + 486 + 1987 + 9135?
A 14373 B 25483 C 26593 D 174805
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51 4 Which calculation gives an answer of 42?

A 96 -42 B 1569 — 584 C 7859 — 7813 D 9026 — 8984
1 5 Using the distributive law, 6 x 45 becomes:

A 6x40+6x50 B 6x40+6x5 C 45x6+4x%x5 D 45x6+40x%x6
[ 6 Which product has the greatest value?

A 48 x 49 B 13x78 C 26 x 54 D 89 x 21
[ 7 Which division does not have a remainder of 4?

A 79+5 B 36 +8 C 43 +10 D 22+6
8 Whatis 5 x 5 x 5 x 8 x 8 in exponent form?

A 35x28 B 5%+ 8?2 C 40° D 53x 82
[719 Whatis5+4x9-23?

A 15 B 38 C 354 D 78
7110 70 — (2 x 3)%2 + 4 is equal to:

A 38 B 62 C 49 D 64

Review questions 1.9C: Short answer

1 1 Write each number in expanded notation.

a 467 b 7856 c 9030 d 15452
[F 2 Write each list of numbers in ascending order.

a 5347,547,53047,57 b 87605, 87506,87056
[F7 3 Write an approximation of each number by rounding to the nearest hundred.

a 392 b 9488 c 554 d 12945
77 4 Evaluate each sum.

a 75+49 b 83+32 c 561 +224 d 85+33
77 5 Evaluate each of the following.

a 467 + 56 + 7801 + 943 b 383604 + 2557 + 16092
77 6 Find two three-digit whole numbers that add to 478 if:

a both numbers are odd b both numbers are even.

51 7 Evaluate each of the following differences.

a 9564 — 5381 b 371625 - 38047
c 17659 — 9816 d 101011 -59678
51 8 Evaluate each of the following.
a 4895 -1625-325 b 978 — 486 - 239
19 Use a mental strategy to evaluate each of the following.
a 38x11 b 41 x21
c 5x8x7 d 72 x14
e 2x48 x4 f 91 x5x%x2
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7 10 Calculate each product.

a 68x7 b 91 x6
c 546 x 3 d 741 x9
e 2458 x 8 f 17853 x4

[ 11 Use a strategy to evaluate each of the following.

a 389 x 100 b 412 x 6000
¢ 3400 x 200 d 500 x 300 x 40
e 25x48 x4 f 931 x50x3

[ 12 Determine the value of each of the following.

a 542 x 37 b 456 x 78
c 6135x29 d 9856 x 11
e 25x96x2 f 122x43 x5
[ 13 Evaluate each of the following.
a 850+ 6 b 6879
221 d 5672047
[[77 14 Evaluate each of the following.
a 45987 - 11 b 18423 =16
5648 78525
€23 475
[T 15 Use a strategy to evaluate each of the following.
a 7000 = 10 b 80000 + 2000
¢ 15000 = 30 d 210000 = 700
16 Write each of the following in expanded form and calculate the value as a basic numeral.
a 2° b 53x32
c 23x7? d 62x43

17 Write 10000 in exponent form with a base of 10.

18 Write each of these in exponent form and evaluate.

a seven squared b the square of six

¢ the square of 19 d 8 squared
19 Calculate the value of each of these square roots.

a 25 b V81 +42

c V64 —V16 d V100 +9 - V49 - 36
['77 20 Use the correct order of operations to perform each of the following calculations.

a 72-6x4+3 b 8x(19-13)+2xV36

c 4+3x(5-2)? d 16-2x3B+4+9
[ 21 Evaluate each of the following.

a 6x[12-(8—-+4)] b 100-[5x (3-2)]?

c [62~(32-V9)] =9 d 3x3)2—2x4)?+V49
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Review questions 1.9D: Mathematical modelling

1 Saina gives her dad the following question:
20+10+-5x%x6
‘Got itl’, says Dad. “The answer is 36.
‘Uh-uh, Dad, you’re wrong’, says Saina.
a What did Saina’s dad do incorrectly?
b Add a pair of brackets to make the order of operations clear.
c What is the correct answer?

2 Jordan wrote a list of the type and quantity of food he needed for his birthday party. He carefully noted the
price per item during his shopping trip.

Price
Item Quantity peritem
Party Pie 24 pack 4 $4
Allen’s mixed lollies 3 3
Chips 100 g 4 $2
M&Ms 250 g 2 44
Freddo frogs 20 pack 2 $5
Cocktail sausages
2 kg pack 1 $6
Frozen pizza 1 $10
Mudcake 3 $4

Calculate how much Jordan spent on each item.

How much did he spend in total?

If he paid with two $50 notes, how much change did he get?

What is the cheapest item on the list?

Which item did he spend the least money on? Is this different from the answer to part d? Explain why or

o Qa6 o P

why not.

=

Each bag of Allen’s mixed lollies has 40 lollies. How many lollies in total does Jordan have?

g Jordan wants lolly bags for himself and his friends with at least 10 lollies in each bag. What is the maximum

number of friends he can invite?

h Jordan adds Freddo frogs to the lolly bags. How many Freddo frogs does each friend get? How many Freddo

frogs are left over?

i Jordan and his friends need to be divided into equal groups for games. Using your answer from part g, what

size could the groups be if there must be at least three people in each?
3 Tom and Kate are elite supercar drivers. They are competing in the next Melbourne 400 championships.

Four races are held over four days and each race is 100 km long.

a If there are 19 laps in each race, approximate the

distance of each lap in kilometres.

b If Tom has completed 246 km, which day of the

event is it?

¢ There are 16 turns in the track. Over the four

days, how many turns will each driver make?

d Lap times are usually around 2 minutes each. On
Day 1 of the race, Kate’s incredibly consistent
lap time was 1 minute and 56 seconds, and Tom’s
consistent lap time was 2 minutes and 6 seconds.
Determine each driver’s total time for one day’s
race. Give your answer in minutes and seconds.

54 — OXFORD MATHS 7 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.

e On the second day of the race, Kate’s lap time was a little faster at 1 minute 49 seconds but she took an
extra long pit stop time of 3 minutes. Was Kate’s total time shorter on Day 1 or Day 2? State the difference
between the two times.

f For each car, pit stop teams can change between hard tyres and soft tyres. Hard tyres are not as fast as soft
tyres, but they last longer on the track. Soft tyres provide the driver with more grip on the road so that they
can go faster, but they don’t last long before the driver must change the tyres. During a pit stop, the tyre
must be changed from soft to hard, or from hard to soft.

On Day 3, Tom is completing each lap on a set of hard tyres at a consistent pace of 2 minutes and

1 second. With 4 laps to go, Tom can change his tyres again. Another pit stop will take 15 seconds, and he
will complete each lap on the new soft tyres in 1 minute and 55 seconds. Should Tom pit stop again and, if
so, how much more quickly will he complete the race?

Checklist 2]

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 the place value of a digit in a number D Go back to Lesson 1.1
Write numbers in expanded notation Place value

Round whole numbers

Use mental strategies to add whole numbers [ ] Gobackto Lesson 1.2

Use the vertical addition algorithm for large numbers Adding whole numbers

Use mental strategies to subtract whole numbers [ ] Gobackto Lesson 1.3

Use the vertical subtraction algorithm for large numbers Subtracting whole
numbers

Use mental strategies to multiply whole numbers D Go back to Lesson 1.4

Find the product of two numbers using short multiplication Multiplying whole

Multiply whole numbers by powers of 10 numbers

Use long multiplication to multiply a two-digit number by a D Go back to Lesson 1.5

two-digit number Long multiplication

Use long multiplication to multiply a three-digit number by a
two-digit number

Calculate quotients using short division D Go back to Lesson 1.6
Calculate quotients using long division Dividing whole numbers
Convert numbers between exponent form and expanded form [ ] Gobackto Lesson 1.7
Evaluate numbers in exponent form Exponents and square
Evaluate the square root of a number roots

Use BIDMAS to apply the correct order of operations in D Go back to Lesson 1.8
calculations Order of operations

Use BIDMAS to solve worded problems

] oot O 0o oo do oo
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Lessons

2.1 Number sequences

2.2 Divisibility rules

2.3 Multiples and the lowest common multiple
2.4 Factors and the highest common factor
2.5 Prime and composite numbers

2.6 Prime factorisation

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 Counting in multiples

v Times tables

v Multiplying and dividing whole numbers
v Exponents

Curriculum links

e Represent natural numbers in expanded
notation using powers of 10, and as products
of powers of prime numbers using exponent
notation (VC2M7N02)

© VCAA

Materials

v’ Calculator
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Number sequences

Learning intentions Inter-year links

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

v identify the rule of a sequence and find more
terms.

Number sequences

e A number sequence is an ordered list of numbers with a set rule.

e A term is an individual number in a sequence.

Number sequences

Year 8 1.4 Multiples, factors, exponents

and roots

} Key content video
Number sequences

e A rule is a description of the relationship between each term and the next term in a sequence.

+2 +2 +2
TN TN N

Rule: + 2 T T

1st term | 3rd term | continue on

2nd term  4th term

Finding the rule for a sequence

e To find the rule for a sequence, consider all possible operations including:

— addition — multiplication — exponents
— subtraction — division — square roots.
Worked example 2.1A Identifying the rule in a sequence o

Identify the rule in words for each sequence.
a 3,6,9,12,.. b 136,94,52,10,...

1 Look for a pattern between the numbers in the sequence.
2 Check the pattern or rule works with all values.

3 Describe the pattern in a sentence.

a Add3 b Subtract 42
3,6,9,12, ... 136,94, 52,10, ...
Each term is 3 more than the Each term is 42 less than the
term before. term before.
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c 2,4,8,16,32, ...

Multiply by 2
2,4,8,16,32, ...

Each term is double the value
of the term before.
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Worked example 2.1B Generating terms in a sequence o
Generate the next two terms in each sequence.
a 11,22,33,44, __,__. b 800, 400, 200, 100, __, __.
a 1 Identify the rule for the sequence. Each - N P R RS
term is 11 more than the term before. llf\ﬁzf\gﬁf‘m .
2 Add 11 to 44 for the first new term, then 44 + 11 =55and 55+ 11 =66
add 11 again for the second new term. The next two terms in the sequence are
55 and 66.
b 1 Identify the rule for the sequence. Each b +2 +2 2 +2 %2
term is divided by 2 to find the next term. 800, 400, 200, 100, R ).
2 Divide 100 by 2 for the first new term, 100 =2 =50and 50 - 2 = 25
then divide by 2 again for the second The next two terms in the sequence are
new term. 50 and 25.

¢ You may think that sequences always increase as you move to the right, but sequences can decrease as well.
For example, 24, 12,6, 3, ...

Learning pathways

A 1-7,9, 10(a, b), 11-14 |:| 1(d-f), 2(d-f), 3-6, 8-12, 14, 15 Q 1(d-f), 2(d-), 4, 6, 9-16

%I Exercise 2.1A: Understanding and fluency

we21a 1 Identify the rule in words for each sequence.

a 4,6,8,10,12, ... b 9,18,27,36,45, ...
c 5,10,15,20,25,... d 24,20,16,12,8, ...
e 810,270,90, 30, 10, ... f 4,16,64,256,1024, ...

2 Generate the first three terms of the following sequences.

Starting at 8, multiply by 3 to get the next term.

c &

Starting at 500, divide by 5 to get the next term.

Starting at 23, subtract 7 to get the next term.

Starting at 1000, add 200 to get the next term.

Starting at 25, multiply by 2 then subtract 20 to get the next term.

- e o 6

Starting at 18, add 6 then divide by 2 to get the next term.
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we2.18 3 Generate the next two terms in each sequence.

a

C

€

a

[

€

a

C

a

6,12,18,24, _ , b 7,14,21,28,
78,72,66,60, _  , d 1408,704,352,176, _  ,
91,78,65,52, f 4,16,64,256,
4 Identify the sixth term in each sequence.
4,8,12, ... b 6,11,16,...
99,93,87, ... d 76,61,46,...
5,10, 20, ... f 4096, 1024, 256, ...
5 Find the missing terms in the following sequences.
5,12, ,26,__ ,40,47,54, ... b 53,45,37,__ ,21,13,__ , ...
_ ,15,24,33,42,51, __, ... d 300,__ ,250,225,200,__ ,150
6 Find the missing terms in the following sequences.
4,8, ,32,64,128,__ ,512,... b 4000,__ ,1000,500,__ ,125,...
_,15,45,135,405, __ , ... d 729,243, ,  ,9,3,...

C

7 Consider the diagrams on the right.

O
Draw the next term in this sequence. O O O
OO

a
b What is the rule for this sequence? O O O O
8 Consider the diagrams on the right. IaYaYaYa)
L OO OO
a Draw the next term in this sequence. Ay aYaYa Nl aYaYatiaYa)
b What is the rule for this sequence? aYalala N arayapyayal

9 For each of the following:

i

Generate the next few terms in the sequence.

ii Worite the rule for the sequence.

iii Rewrite the sequence in exponent form. What is the twelfth term in the sequence in exponent form?

a 2,4,8,16,32, 64,
c 5,25,125, ., |

b 3,9,27,__,
d 10,100,1000, __,__,

S — > >]

I Exercise 2.1B: Problem solving and reasoning

10 When given a rule and any term in a sequence, you can find any other term in the sequence.

a
b
c
d

The fifth term in a sequence is 35. If the rule for this sequence is add 5, what is the first term?
The eighth term in a sequence is 90. If the rule for this sequence is subtract 12, what is the third term?
The sixth term in a sequence is 192. If the rule for this sequence is multiply by 2, what is the first term?

The sixth term in a sequence is 81. If the rule for this sequence is divide by 3, what is the second term?

11 Trinh has a collection of diamonds. She arranges the diamonds in a pattern as shown here.

N

a Draw the next term in this sequence.

b Write down the sequence that represents the number of @ @ @ @ @
diamonds in each term. NV \V4 \V4 \V4 NV

¢ Identify the rule in words for the sequence. @ @ @ @ @ @ @ @ @
How many diamonds would be in the tenth term of this
pattern?

e 'Irinh only has enough diamonds for exactly six terms in the sequence. How many diamonds does she have?
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12 A perfect cube is the result of a positive whole
number that is multiplied by itself twice. The first
perfect cubeis 1,as 1 x 1 x 1 =1.

Write the sequence of the first 10 perfect cubes.

13 Chao planted a small tree in his backyard on
New Year’s Day. The tree was 60 cm tall when
he planted it. He measured how tall the tree was
at the start of each month. Over the year, Chao
found that the tree grew by 8 cm each month.
How tall was the tree on New Year’s Day of the
following year?

14 Naisha made a video of herself performing a new
dance. She liked it so much that the following
day she shared the video with four of her friends.
Naisha’s friends were impressed with her video so the next day each of her friends shared it with four new
people.

Determine the following if this sharing pattern continues in this way.
a How many people will see Naisha’s video for the first time on the seventh day after she created it?

b How many people in total will see the video in the seven days, including Naisha?
15 Saina’s dad asks her, ‘I am thinking of a sequence that begins 4, 16, ... What is the rule for the sequence,

Saina?’ She replies, ‘Don’t be silly Dad. You need at least three terms of a sequence to find the rule!’

Who is correct, Saina or her dad? Give a reason for your answer.

| Exercise 2.1C: Challenge

16 Arvin works in a fruit and vegetable shop. He is given the task of arranging 200 apples on a display shelf.
Arvin decides that he will arrange the apples in rows. Each row of apples will have two fewer apples than the
previous row.

Find a pattern for 200 apples that follows the rule: subtract 2.
How many rows will there be in the display?

How many apples will there be in the bottom row?

a6 o

How many apples will there be in the top row?

o

Is there more than one pattern that has a total of 200 apples and follows the rule subtract 2? Why or why not?

Online resources:

Interactive skillsheet Investigation Quick quiz
Number sequences The cost of stationery 2.1
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Divisibility rules

Learning intentions

By the end of this lesson you will be able to ...
v determine if a number is divisible by 2, 3,4, 5, 6, 8, 9 or 10.

Divisibility

dividend
!
108 _
o 2
1|
divisor quotient

Inter-year links

Dividing whole numbers
1.3 Multiplying and dividing
whole numbers

Support
Year 8

91 - 6 = 15 remainder 1

P

dividend quotient

divisor

Divisibility rules

T

remainder

When performing a division, if the remainder is zero then we can say that the dividend is divisible by the divisor.
For example, 108 -9 = 12, so 108 is divisible by 9, but 91 is not divisible by 6 as there is a remainder of 1.

} Key content video
Divisibility rules

We can use divisibility rules to test if one number is divisible by another.

=3

The sum of all the

+ 2
The last digit of the
digits in the number

is divisible by 3.

number is even.

+4
The number made
by the last two digits
is divisible by 4.

The number made The sum of all the

digits in the number

is divisible by 9.

by the last three
digits is divisible by 8.

-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 last digit is 0.
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Worked example 2.2A Using the divisibility rules o

Check if 845026 is divisible by each of the following numbers and provide a reason using the
divisibility rules.

a 2 b 3 c 4
a Check if the last digit of the number is even. a 84502
Since the last digit is even, 845026 is divisible
by 2.
b Check if the sum of all the digits in the b 8+4+5+0+2+6=25
number is divisible by 3. Since 25 is not exactly divisible by 3, 845026
is not divisible by 3.
¢ Check if the number made by the last two c 8450024
digits is divisible by 4. Since 26 is not exactly divisible by 4, 845026

is not divisible by 4.

Worked example 2.2B Determining divisibility of numbers o
Determine if the first number is divisible by the second number.
a 1218 and 8 b 43938 and 6
a To determine if the number is divisible by 8, a 11218
check if the number made by the last three 2 7 remainder 2
digits is divisible by 8. 8)21°8

Since 218 is not exactly divisible by 8,
1218 is not exactly divisible by 8.
b To determine if the number is divisible by 6, b 4393[]
check if the number is divisible by 2 and 3. Since the last digit is even, it is divisible by 2.

44349+3+8=27

Since 27 is divisible by 3, 43938 is divisible
by 3.

Since 43 938 is divisible by 2 and 3, it is also
divisible by 6.

v/ Be careful when checking for divisibility. If your calculations are incorrect, you might come to the wrong
conclusion.
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Learning pathways

A 1-7,9,11,12 |:| 2,4-9,12-16 Q 2,4-6,9,10,12-18

WE22A 1

WE 2.2B 5

p504 I Exercise 2.2A: Understanding and fluency

Check if 546 is divisible by each of the following numbers and provide a reason using the divisibility rules.

a 2 b 3 c 4 d 5

e 6 f 8 g 9 h 10

Check if 8640 is divisible by each of the following numbers and provide a reason using the divisibility rules.
a 2 b 3 c 4 d 5

e 6 f 8 g 9 h 10

Check if 65190 is divisible by each of the following.

a 2 b 3 c 4 d 5

e 6 f 8 g 9 h 10

Check if 321272 is divisible by each of the following.

a 2 b 3 c 4 d 5

e 6 f 8 g 9 h 10
Determine if the first number is divisible by the second number.

a 315814 and 4 b 516696 and 8 c 274752 and 6
d 26535and9 e 367168 and 8 f 74074 and 6

State whether the following statements are true or false.

a 432 is divisible by 6 and 8 b 816 is divisible by 3 and 4
c 7265 is divisible by 2 and 5 d 6561 is divisible by 8 and 9

I Exercise 2.2B: Problem solving and reasoning

7

10 An Australian soft toy company is exporting 1662 toy quokkas all over the world. They

11 Hayley knows how to test for divisibility by 2, 3, 4 and 5. Explain how she could use

The Year 7 captains have organised a sausage sizzle. They have ordered
1050 sausages and want to make sure each student can have an equal
number of sausages with no leftovers.

a Use the divisibility tests to determine whether the captains can
provide 2, 3 or 4 sausages per person without wastage.

b Determine which of these would be the best option for a class of
350 students.

Anais has 208 pipe cleaners. She plans to use all of them to make legs for either grasshoppers or octopuses to
sell at the school fair. Given that grasshoppers have 6 legs and octopuses have 8 legs, which should she choose
to have no pipe cleaners left over?

Yanni orders chocolate chips for his cookie business and receives 7398. He wants to
guarantee that his customers receive either 8 or 9 chocolate chips in each cookie, while also
having no chocolate chips left over. How many chocolate chips should go in each cookie?

can send the toy quokkas in boxes of 6 or 9.To avoid having any toy quokkas left over,
which should they choose?

two of these divisibility tests to check whether 14 805 is divisible by 15.
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12 Scott tells you that if a number is divisible by 4 and 6 then it will also be divisible by 24. Is Scott correct?
Give a reason for your answer.

13 Invent a divisibility test for 12. Explain why your test works.

14 There are 60 minutes in an hour.

a Do 118440 minutes make up an exact number of hours?
b Which divisibility rules could you use to check this?
15 The following is a divisibility test for 11.
— Starting at 0, add the units digit and subtract the tens digit.
— Continue from right to left, alternately adding and subtracting the digits of the number you started with.
Remember to include any 0 digits in the sum.
— If the result is divisible by 11, then the original number is also divisible by 11.
For example, consider 10 648.
The alternating sumis 8 -4 +6-0+ 1 =11.
11 is divisible by 11.

Therefore, 10648 is divisible by 11.
Check to see if these numbers are divisible by 11.
a 53411

b 962016

| Exercise 2.2C: Challenge
16 Find digits that go in the boxes to make a five-digit number divisible by 450.

3730 ][]

17 A number is called a Harshad number if it is divisible by the sum of its digits. For example, 18 is a Harshad
number because 18 is divisible by 1 + 8 = 9.

a Explain why all whole numbers between 1 and 9 are Harshad numbers.
b Find all Harshad numbers less than 60.

¢ Are all numbers divisible by 6 Harshad numbers? Give a reason for your answer.
d Are all numbers divisible by 10 Harshad numbers? Give a reason for your answer.

18 A teacher writes a mystery number on a white board. They then
ask their class to list the divisors of the number, one divisor per [
student.

|
The first student says, “The number is divisible by 2.
The second student says, “T’'he number is divisible by 3.
The third student says, “T’he number is divisible by 4.

The 30th student says, “The number is divisible by 31.
The teacher then tells the class, “Two students were wrong when

they made their claim. These students spoke one after the other.’
Which two students spoke incorrectly?

Online resources:

Intgracﬁive skillsheet Investiggtion Quick quiz
Divisibility rules No remainders left over \G=J 2.2
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Multiples and the lowest
common multiple

Learning intentions Inter-year links

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

v find multiples of a number and determine the lowest .
. Year 8 1.4 Multiples, factors, exponents
common multiple of two numbers. and roots

Multiples and factors

Key content video

M U|t|p|€S } Multiples and the lowest

a c L. common multiple
e The multiples of a given whole number result from multiplying that

number by another whole number.
For example, the multiples of 3 are 3, 6,9, 12, 15, 18, ...

e 'There are infinitely many multiples of any given whole number.

e Multiples can be written in a multiplication table. The multiples of the orange numbers are shown in
blue below. For example, the multiples of 2 can be read in both the row and column labelled by 2.

X

3 5(6(7]8
3 5(6[7|8]9
6(8[10/12]|14|16|18
9 (12(15|18|21|24|27
1216|2024 |28 (32|36
15]20|25|30|35 (40 (45
121824303642 (48|54
14|21|28|35|42|49 (56|63
16]24(32140|48 |56 (64|72
18(27|36|45|54|63|72 |81

|| AN

O |0 | || N || W N| =
O |0 | N ||| ]| QD =] =
P
@

Lowest common multiple

e Common multiples are multiples that appear in the multiples list of two or more different whole
numbers.
For example, the multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, ... and the multiples of 4 are 4, 8, 12, 16,
20, 24, ... so the first three common multiples of 3 and 4 are 12, 24 and 36.

e The lowest common multiple (LCM) is the lowest (first) multiple that is common in the multiples
list of two or more numbers.
For example, the multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, ... and the multiples of 4 are 4, 8, 12, 16, 20,
24, ... sothe LCM of 3 and 4 is 12.

e To find the LCM of 2 and 3: .
1 List the multiples of 2. Multiples of 2: O

2 List the multiples of 3. Multiples of 3: 3, (6, 9, 12, 15, 18, ...
3 Circle the common multiples of 2 and 3.
) LCM: 6

Find the lowest common multiple.
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Worked example 2.3A Finding multiples o
List the first four multiples of each number.
a 4 b 7
a For the first four multiples, multiply 4 a 4x1=4
by 1, 2,3 and 4. 4x2=8
4x3=12
4x4=16
The first four multiples of 4 are 4,8, 12 and 16.
b For the first four multiples, multiply 7 b 7x1=7
by 1,2,3 and 4. 7x2=14
7x3=21
7x4=28
The first four multiples of 7 are 7, 14, 21
and 28.
Worked example 2.3B Finding the lowest common multiple (LCM) o

Find the lowest common multiple (ILCM) of 12 and 30.

1 List the multiples of 12.
List the multiples of 30.

Circle the multiples that are the same in the two lists.

S~ W N

Find the lowest number in the list of common multiples.

Multiples of 12: 12, 24, 36, 48, (60) 72. 84, 96, 108, (120} ...
Multiples of 30: 30, 90, (120, 150, 180, ...
The LCM is 60.

v/ Lowest common multiples are not necessarily ‘low’ in value, they can be quite large numbers.
v/ There is no such thing as a ‘highest common multiple’ as any given number has infinitely many multiples.
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Learning pathways

1(b,c,f, h),2,4,6,7(a,cef)809,

12,14, 16-18 Q 3,5,7(e, 8),8,9(c, e, h), 12, 16-20

A 1-8,9(b, d, f, h), 10-15

I Exercise 2.3A: Understanding and fluency
we23A 1 List the first four multiples of each number.

a 10 b 6 c 9 d 5 e 11 f 30
g 25 h 13 i 40 j 22 k 14 1 31
List all the multiples of 8 between 23 and 65.

List all the multiples of 7 between 50 and 100.

Find the first four common multiples of 4 and 5.

Find the first six common multiples of 3 and 4.

A . A W N

The common multiple of two numbers can be found by listing the multiples of each number.

a List the multiples of 5 and 6 up to 60.
b Identify the common multiples of 5 and 6 in the lists from part a.
¢ What is the lowest common multiple of 5 and 6?

we23B 7  Find the lowest common multiple (LCM) of each pair of numbers.

a 2and>5 b 4and 7 c 6and9 d 8and 12
e 5and8 f 7and 10 g 15and 20 h 8and6
8 Find the LCM of each group of numbers.
a 2,3and4 b 5,6 and 20 ¢ 3,4and9 d 4,6and 8
e 5,3and?2 f 30,9and?2 g 6,7and 8 h 2,3,4and 5
9 Find the LCM of each pair of numbers.
a 12and8 b 14and 4 c l6and>5 d 12and 11
e 18and 16 f 24and8 g 20 and 80 h 50and 7
10 Find the multiple of 8 that is closest to each number.
a 85 b 110 c 220 d 300
11 Find the multiple of 14 that is closest to each number.
a 50 b 130 c 210 d 330

12 Find the multiple of 45 that is closest to each number.

a 120 b 230 c 310 d 430

I Exercise 2.3B: Problem solving and reasoning

13 Sunny and Jai have made the same number of cupcakes for a fundraising bake sale. Sunny cooked her
cupcakes in batches of 9 and Jai cooked his in batches of 11.What is the smallest possible number of cupcakes
that each of them could have baked?
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14 Daquan has piano lessons on every fifth day and cricket training on every third day. If he has both piano lessons
and cricket training on August 5, on what date will he next have both a piano lesson and cricket training?

15 Every fourth paling of this fence is painted blue.
a The fence is made up of 84 palings in total. How many palings are
painted blue?

b The fence is to be extended to 128 palings in total. How many
more palings will need to be painted blue?

16 According to the timetable, a particular train is expected to depart
from the station every 12 minutes. The first train of the day departs
at 5:12 am.

a List all the times this train should depart from the station in the
first hour of service.

b What is the departure time of:
i the third train of the day

ii the sixth train of the day?

¢ What number train will depart from the station at 8:24 am? Explain your strategy for determining the
solution.

17 Kiara is planning to donate a number of hats and water bottles to Year 2 students at a school in Papua New
Guinea. The hats are sold in packs of 8 and the water bottles are sold in packs of 13.What is the smallest
number of packs of hats and water bottles that she can purchase so that there will be exactly one hat
per water bottle?

18 Batman, Superman and Wonder Woman decide to race
through a city to determine who is the fastest. Batman
uses the speed booster in the Batmobile to pass 7 blocks <
per boost. Superman leaps through the air at 3 blocks per
jump. Wonder Woman runs 5 blocks at a time, then flies
5 blocks at a time, repeating this process.
a If they all land at the finish line at the same time, what ‘
is the shortest possible distance of the race in blocks? V

b How many speed boosters did Batman use in the race?

¢ How many leaps did Superman make in the race?

How many blocks did Wonder Woman run and how many blocks did she fly?

| Exercise 2.3C: Challenge
19 Do the numbers 3 and 4 have a highest common multiple? Give a reason for your answer.
20 Consecutive numbers are numbers that follow each other, for example, 7 and 8.

a Find three consecutive numbers (apart from 3, 4 and 5) such that the first number is a multiple of 3, the
second is a multiple of 4, and the third is a multiple of 5. Describe the general rule used to determine these
sets of numbers.

b Find four consecutive numbers (apart from 6, 7, 8 and 9) such that the first number is a multiple of 6, the
second is a multiple of 7, the third is a multiple of 8, and the fourth is a multiple of 9. Describe the general
rule used to determine these sets of numbers.

Online resources:

Interactive skillsheet Investlgatlon Quick quiz
Lowest common Neon signs s/ 23

multiple
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oS Checkpoint quiz

p505 Take the checkpoint quiz
to check your knowledge
of the first part of this

. . dule.
1 Identify the rule in words for each sequence. rodde

a 5,7,9,11,13, ...
b 12,24,36,48, ...
c 3,6,12,24, ...
2 Generate the first three terms of the following sequences.
a Starting at 9, multiply by 4 to get the next term.
b Starting at 280, subtract 20 to get the next term.
Starting at 36, add 12 to get the next term.
d Starting at 2000, divide by 5 to get the next term.

3 Consider the diagrams on the right. A A A
a Draw the next term in this sequence. ﬁ ﬁ ﬁ

b What is the rule for this sequence?

¢ How many triangles are in the fifth term? A A A

4 Theo is reading a book and has already finished the first five pages. Each day, he reads four more pages.

(e}

a How many pages will Theo have read by the end of the fifth day?
b If there are 89 pages in the book, how much longer will it take Theo to finish the book?
5 Check if the number 157464 is divisible by each of the following.

a 2 b 3 c 4 d 5
e 6 f 8 g 9 h 10
6 Determine if the first number is divisible by the second number.
a 319999 and 9 b 816966 and 8 c 653184 and 6

7 State whether the following statements are true or false.
a 30240 is divisible by 9 and 8.
b 34565 is divisible by 4 and 5.
c 50625 is divisible by 15.
8 A book company has printed 39366 copies of its latest book called Swings and Roundabouts. The company has
boxes that hold nine books and boxes that hold eight books. Use divisibility tests to find which boxes it
should use to ship the books if it wants every box to be full of books.
9 List the first five multiples of each number.
a 7 b 12 c 15 d 24
10 A multiple of a number is the result of multiplying that number by another whole number.
a List all the multiples of 6 between 1 and 100.
b List all the multiples of 9 between 1 and 100.
¢ List all the common multiples of 6 and 9 between 1 and 100.
d What is the LCM of 6 and 9?
11 Find the LCM of each pair of numbers.
a 3and>5 b 6and8 ¢ 7and 12
12 Amiya has netball training on every fourth day and work on every fifth day.
If she has both netball training and work on Monday:
a how many days until she next has both on the same day
b on what day of the week will she next have them both?
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Factors and the highest
common factor

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

v find all factors of a number and determine the

highest common factor of two numbers.

Factors

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.

Inter-year links

Multiples and factors

Year 8

1.4 Multiples, factors, exponents

and roots

Year 9

The divisibility rules are helpful when looking for factors of large numbers.

2.3 Factorising using the HCF

Key content video
Factors and the highest
common factor

= 2 =3 =4 =5 =6
The last digit of The sum of all | The number made | The last digit is a The number is
the number is the digits in the by the last two 5or0. divisible by 2
even. number is divisible | digits is divisible and 3.
by 3. by 4.

Factor pairs are two numbers that when multiplied give a certain product. It is often easier to find

factors in pairs.

For example, the factor pairs that give a product of 12 are 1 and 12, 2 and 6, and 3 and 4.

Highest common factor

A common factor is a number that divides exactly into two or more whole numbers.
For example, 12 and 9 have a common factor of 3.

The highest common factor (HCF) is the greatest factor that is common to two or more

given numbers.

For example, the factors of 8 are 1, 2, 4, 8 and the factors of 12 are 1, 2, 3, 4, 6, 12, so the HCF of 8 and

12is 4.

To find the HCF of 16 and 24:

1 List all factors of 16.

2 List all factors of 24.

3 Circle the common factors of 16 and 24.
4 Find the highest common factor.
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Factors of 16:
Factors of 24: (1,2, 3, (4, 6, (8) 12, 24

HCF:
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Worked example 2.4A Finding factor pairs o

Complete the following factor pairs.
a 15=1x150r3x

a Divide the number by the given factor to find
the other half of the factor pair.

b Divide the number by each of the given factors

to find the other halves of the factor pairs.

Worked example 2.4B Finding factors

Find all the factors of each number.

a 48

1 x 48 = 48, so place the 1 on the left and
the 48 on the right.

2 x 24 = 48, so place the 2 after 1 on the
left and the 24 on the right, just before 48.
3 x 16 = 48, so place the 3 on the left and
the 16 on the right.

4 x 12 = 48, so place the 4 on the left and
the 12 on the right.

5 is not a factor of 48 as 48 is not divisible
by 5.

6 x 8 = 48, so place the 6 on the left and
the 8 on the right.

7 is not a factor of 48 as 48 is not divisible
by 7.

The next possible factor is 8, which has
already appeared in the list, so all the
factors have been found.

1 x16 =16 and 2 x 8 = 16, so place them
in the table.

Using the divisibility rule for 3,

1 + 6 = 7, which is not divisible by 3, so 3 is
not a factor of 16.

4 x 4 = 16, which is a perfect square. Only
write 4 once.

16 is not divisible by 5, 6 or 7, so all the
factors have been found.
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b 18=1x or 2 X or 3 x

a 15+-3=5
15=1x150r3 x5

b 18-1=18
18+2=9
18+3=6
18=1x180r2x90r3x6

b 16

a1 48 |
L1]2] |24 ]48 |
[1]2]3] [16]24] 48]
[1]2]3]4] [12]16]24] 48]

[1]2]3]4]6] [8]12]16]24]48]

Factors of 48 are 1, 2, 3,4,6,8, 12,16, 24, 48.

Factors of 16 are 1, 2,4, 8, 16.
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Worked example 2.4C Finding the highest common factor

Find the highest common factor (HCF) of 24 and 36.

1 List all the factors of 24 and all the factors of 36.
2 Circle the common factors: the factors that appear in both lists.

3 Identify the highest common factor: the common factor with the greatest value.

Factors of 24: (1.2
Factors of 36: (1,)(2
The HCF is 12.

)B@DE 8, (2) 24
)@ E) 9, (2) 18, 36

>
Dy
3

>

: Lo |

v/ Be careful not to mix up HCF and LCM!

recorded once.

For example, 4 x 4 = 16 gives a single factor of 4.

v/ Make sure you use a systematic method for finding all the factors; it is easy to miss one or two.
v/ Each factor should only appear once in your list, so the factors of perfect squares should only be

o /
Learning pathways
A 1-3, 4(d-i), 5(a, d, f, g), 6-8, 10(c-f), 3, 4(d-i), 5(b, e, h), 6(d, e, f), 9, 3(d, e, f, i, 1), 4(d, h, k), 5(c, i), 6(d, f),
11(c-), 12-14,17 10(e-h), 11(e-h), 12, 15-19 10(g, h), 11(g, h), 12(b, d), 15, 19-22
ﬁl Exercise 2.4A: Understanding and fluency
we24A 1  Complete the following factor pairs.
a 20=1x20o0r4d4x___ b 24=1x or2 x or3x__
¢c 32=1x___ _or__ xlbéor__ x_ d 28=1x_  or_  x1ld4ordx__
e 49=1x__  or__ x7 f 50=_ x50o0r2x__ _or5x__
we248 2 Find all the factors of each number.
a 15 b 18 c 9 d 12 e 10 14
3 Find all the factors of each number.
a 20 b 24 c 32 d 28 e 49 50
g 6 h 66 i 56 j 81 k 27 100
4 Find all the factors of each number. Use the divisibility tests to check if a number is a factor.
a 44 b 54 c 60 d 64 e 75 105
g 120 h 132 i 200 j 98 k 168 231
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5 Use your answers to question 3 to find the common factors of each set of numbers.

a 6and 20 b 81 and 27 ¢ 50and 100
d 56 and 100 e 6andS8l1 f 32and 56
g 6,24 and 27 h 20,28 and 32 i 28,49 and 56

6 Find the factors between 10 and 30 of each of the following numbers.

a 26 b 55 c 42 d 63 e 70 f 36
7 The factors of a whole number are the whole numbers which divide exactly into that number.

a List the factors of 18.

b List the factors of 36.

¢ List the common factors of 18 and 36.

d What is the highest common factor (HCF) of 18 and 36?

8 'The factors of a whole number are the whole numbers which divide exactly into that number.

a List the factors of 21. b List the factors of 45.
c List the common factors of 21 and 45. d What is the HCF of 21 and 45?
9 The factors of a whole number are the whole numbers which divide exactly into that number.
a List the factors of 12. b List the factors of 30.
¢ List the common factors of 12 and 30. d What is the HCF of 12 and 30?

we 2.4¢c 10 Find the HCF of each pair of numbers.

a 8and 24 b 15and 27 c 24 and 42 d 5and 20
e 36and 32 f 45and 30 g 63and 35 h 50 and 100
11 Find the HCF of each group of numbers.
a 4,8and 12 b 10,25 and 30 ¢ 16,24 and 32 d 15,6and 27
e 42,36and 18 f 20,30and 50 g 38,26 and 14 h 9,6,12 and 18

12 Find the LCM and the HCF of each group of numbers.
a 12and 30 b 10 and 35 ¢ 4,12and 16 d 2,9and 18

I Exercise 2.4B: Problem solving and reasoning
13 Sophie is thinking of an odd number that is a factor of 24 and is not 1. What number is she thinking of?

14 Max is arranging 18 pieces of sushi on a plate for his guests. He would like to arrange them so that there are
the same number of pieces in each row.

a Suggest one way that Max could arrange the sushi on a plate. You may like to present your answer using a
diagram.

b How many possible arrangements are there? Describe the arrangements that are possible.
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15 Archie has 24 tickets to the cinema and Veronica has
42 tickets to the school dance. They decide to sell them
in identical packs that each contain a number of both i
types of tickets. What is the largest number of identical B
packs they can make if all tickets are used and there are
no tickets left over?

16 For a school fete, Hanna and Josh are deciding how
to divide up a batch of 120 cookies so that there is an
equal number of cookies in each bag. Suggest at least
three ways this could be done.

17 Describe the differences between multiples and factors.
18 The highest common factor is the greatest factor that is common to two or more given numbers.

a What is the highest common factor of 18 and 45?

b What is the ‘lowest common factor’ of 18 and 45°?

¢ Explain why the ‘lowest common factor’ of two or more numbers is not particularly useful. Consider the
lowest common factors of a few different pairs of numbers.

19 Tobias is making bunches of balloons for his little brother’s birthday party. He has 56 purple balloons,
64 green balloons and 104 blue balloons. He wants all the bunches to be identical.

a What is the greatest number of bunches Tobias can make if he uses every balloon?
b How many of each colour will be in each bunch?

¢ How many balloons will be in each bunch?

| Exercise 2.4C: Challenge
20 Find the smallest whole number that has only:

a one factor b two factors ¢ three factors d four factors e five factors f six factors.

21 The HCF of two numbers is 16. The smaller of the two numbers is 64 less than the larger number.
Both numbers are less than 100. Find the two numbers that fit this description.

22 An abundant number is a number that is smaller than the sum of its factors (excluding 1 and itself).
The number 12 is the first abundant number. Find all the abundant numbers between 1 and 60.

Interactive skillsheet Worksheet Quick quiz
Highest common factor Finding the highest 2.4

common factor
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Prime and composite numbers

Learning intentions

Inter-year links

By the end of this lesson you will be able to ... Support  Prime and composite numbers
v determine if a number is prime or composite and find the Year 8 5.7 Factorising
prime factors of positive whole numbers. Year 9 2.3 Factorising using the HCF

Prime numbers

Composite numbers

Key content video
Prime and composite
. . . numbers

A prime number is a positive whole number greater than 1 that has

exactly two factors: itself and 1.
For example, the only factors of 7 are 1 and 7, so 7 is a prime number.

The divisibility rules can be used to quickly check if a number is a prime.
For example, if a number (other than 2) is even, then it is divisible by 2 and not a prime number.

6=2X3
A composite number is a positive whole number that is exactly divisible T \/
by at least one whole number other than itself and 1. composite  prime factors
All composite numbers can be written as the product of prime factors, number
which are factors that are prime numbers.
1 is neither prime nor composite because it only has one factor.
0 is neither prime nor composite because it is not a positive number.
Composite numbers can be arranged in a rectangular array of dots.
4 composite |5  prime 6 composite |7 prime
L 1] 00 000 0000
o0 o0 000 000
8 composite |9 composite 10 composite |11 prime
0000 000 00000 | 000000
0000 000 00000 | 00000
000
12 composite |13 prime 14 composite |15 composite
0000 00000 0000000 00000
0000 0000 0000000 00000
0000 0000 00000
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Worked example 2.5A |dentifying prime and composite numbers o

State whether each number is prime or composite. Give a reason for your answer.

a 19 b 48

a Determine if 19 has any factors other than 1
and itself.

b Determine if 48 has any factors other than
1 and itself. 48 is an even number, SO it is
divisible by 2.

¢ Determine if 57 has any factors other than 1
and itself. 57 is divisible by 3.

c 57

19 is a prime number because it only has two
factors: 1 and itself.

48 is a composite number since it has more
than two factors.

57 is a composite number since it has more
than two factors.

Worked example 2.5B Finding prime factors °

List the prime factors of:
a 40

a List all the factors of 40. Identify the prime
numbers.

b List all the factors of 16. Identify the prime
numbers.

16.

Factors: 1,@4,@8, 10, 20, 40

The prime factors of 40 are 2 and 5.
Factors: 1,@4, 8,16

The only prime factor of 16 is 2.

/
v/ 2 is the only even number that is also a prime number.
v/ Although most even numbers are composite
numbers, not all odd numbers are primes.
For example, 21 is an odd number but it has four Prime: 2 3
factors, 1, 3, 7 and 21, so it is not prime.
v Remember that 0 and 1 are neither prime nor o o v "
composite. X X N X
[\S) SN X SN
v All composite numbers can be written as the N
product of prime factors. On the right you can °
see how the first two prime numbers, 2 and 3,
make up the first four composite numbers. Composne: 4 6 3 9
- J
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Learning pathways

5(j, k, 1), 6(j, k, 1), 7, 8(c, d), 9(c, d),

A 1-7, 8(a, b), 9(a, b), 10-13 |:| 3-4, 5(g-1), 6(g-1), 7-9, 12-16 12,13, 15,17, 18

e I Exercise 2.5A: Understanding and fluency
1 The prime numbers from 1 to 20 are 2, 3,5, 7,11, 13,17 and 19.

a List all the factors of each of the prime numbers from 1 to 20.
b How many factors does each prime number have?

2 The composite numbers from 1 to 20 are 4, 6,8,9, 10, 12, 14, 15, 16, 18 and 20.

a List all the factors of each of the composite numbers from 1 to 20.
b How many factors does each composite number have?
¢ Do composite numbers have more, fewer or the same number of factors as prime numbers?
3 List all the factors of each of the following numbers.
a 24 b 49 c 73 d 125 e 37 f 82

4 Use your answers to question 3 to decide whether each number is prime or composite.

we25A 5 State whether each of the following numbers is prime or composite. Give a reason for your answer.

a 14 b 28 c 27 d 47 e 38 f 79
g 18 h 43 i 77 i 59 k 131 1 87
we258 6 List the prime factors of each of the following numbers.
a 4 b 10 c 18 d 35 e 16 f 20
g 27 h 40 i 42 j 56 k 33 1 64
I Exercise 2.5B: Problem solving and reasoning

7 Describe the difference between prime numbers and composite numbers.

8 Find two prime numbers that add to give each of the following numbers.
a 24 b 36 c 82 d 144

9 Find two prime numbers that multiply to give each of the following numbers.
a 21 b 55 c 26 d 115

10 Bobby is writing out the factors of 162 in factor pairs, but he only wants to record pairs that contain composite
numbers. Which of the following factor pairs contains only composite numbers?

A 2x81 B 3x54 C 6x27 D 1x162
11 A prime number has exactly two factors: itself and 1.
a Write down all the prime numbers between 10 and 30.

b What do these numbers have in common?

¢ Are all prime numbers odd? Use an example to justify your answer.
12 Explain why the number 1 is a special number that is neither prime nor composite.
13 Answer true or false to each statement. Give a reason for your answers.

a All even numbers are prime numbers.

b All odd numbers are prime numbers.
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The two smallest prime numbers are 2 and 3.
All composite numbers are even numbers.
The product of two prime numbers is always even.

The product of two prime numbers is always a composite number.

mQ = 0o o 6

The number 0 is neither a prime number nor a composite number since it
is even.

h Between 1 and 30, there are more composite numbers than prime numbers.
14 Zeke is the head of a manufacturing business that packages mugs into boxes
of 30. He wants to pack the mugs in a single rectangular layer.
The dimensions of the arrangement shown on the right are 2 by 6.
a What are the dimensions of all the rectangles Zeke can make with his
30 mugs?
b Why would he choose to pack the mugs in groups of 30 instead of 29 or 31?

c If Zeke wanted to pack boxes of 36, list all the possible arrangements he
can choose from if he decided that he could also stack them in multiple
layers. Use a systematic approach to determine all possible options.

15 A pair of prime numbers that differ by 2 are called twin primes. For example,
3 and 5 are twin primes, as 5 — 3 = 2.
a List the three other pairs of twin primes that occur between 1 and 20.

b How many pairs of twin primes occur between 21 and 1007 List all the
twin primes between 21 and 100.

| Exercise 2.5C: Challenge
16 What is the largest three-digit prime number?
17 How many three-digit prime numbers can you make using all three digits 1, 3 and 5?

18 After finishing a week-long investigation into endangered animals, the 220 Year 7 students at OUP Secondary
School each created a card with information about one of the animals they had studied.
On Friday afternoon, Ms. Press decided to play a game and placed all 220 cards face down on a table.
Ms. Press then lined up all the students and gave the following instructions:

e The first student in line must flip over every card.
e The second student in line must flip over every second card (cards 2, 4, 6, 8, etc.).

e The third student in line must flip over every third card
(cards 3, 6,9, 12, etc.).

e The fourth student in line must flip over every fourth
card (cards 4, 8,12, 16, etc.).

e and so on until the very last student flips over the last
card (student 220).

After each of the 220 students in Year 7 took their turns

flipping over the cards, how many cards were face up?

Hint: Try to spot a pattern in the number of cards which

will be face up.

Online resources:

Interactive skillsheet Worksheet Investigation - Quick quiz
Prime and composite Identifying prime and Encryption codes 2.5
numbers composite numbers
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Prime factorisation

Learning intentions Inter-year links

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

v find the prime factorisation of whole numbers, and Prime and composite numbers
use it to find the lowest common multiple or highest Year 8 5.7 Factorising
common factor of two numbers. Year 9 1.1 Exponents

} Key content video
Prime factorisation

Prime factorisation

e The prime factorisation of a whole number is the product of the primes
that make up that number. For example, 2 X 3 is the product of the primes that make up 6, s0 2 X 3 is
the prime factorisation of 6.
e The fundamental theorem of arithmetic states:
1 Every number greater than 1 is either a prime number or can be written as a product of prime
numbers.
For example,24 =2 X2 x2x3=23%x3
2 There is only one prime factorisation for every composite number.
For example, 24 = 23 x 3 is the unique prime factorisation for 24.

Factor trees

e Prime factorisation can be performed using factor trees. In factor trees, composite numbers are
broken down into factor pairs until prime numbers are found.
e To find the prime factorisation of a number using factor trees:

1 Worite the initial number at the top of the tree.

2 On the branches splitting the initial number in two, write a factor pair that when multiplied give the
initial number.

3 Repeat step 2 for any composite factors until the numbers at the ends of the branches are all prime.

4 Write the initial number as a product of its prime factors. Simplify the products using exponents and
write the bases in ascending order.

24 24

& 66 O ©, ‘

24 =2x3x2x2

=2°x3
24 =3Xx2Xx2x%x2
=23x3
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Repeated division @]

e Prime factorisation can also be performed using repeated division. In repeated @ 12
division, the initial composite number is divided by primes until the result is 1.

e o find the prime factorisation of a number using repeated division: @ 8
1 Divide the initial number by its lowest prime factor. @ 3
2 Divide the quotient by its lowest prime factor.
3 Repeat the division process until the quotient is 1. 1
4 Write the initial number as a product of its prime factors. Simplify the products

24=2x2x2x3

using exponents and write the bases in ascending order. 2% 3
=27 %

Worked example 2.6A Finding prime factorisation using factor trees o

Use a factor tree to find the prime factorisation of each number.
a 36 b 72

1 Split the composite number into two smaller factors. If no factor pairs are obvious, divide by its
lowest prime factor to identify a factor pair. The lowest prime factor of even numbers is always 2.

2 Find a factor pair of any resulting composite factors. Repeat the process until all the factors
are prime.

3 Write the initial composite number as a product of its prime factors. Remember to simplify the
products using exponents and place the bases in ascending order: 2, 3, 5, ...

a 36 36 36 36
2 18 2 18 2 18 ® 18
3 6 3 /6\ ©) 6
2 3 ©) 3
36=2x3x2x3
=22x3?
b 72 72 72 72
8 9 8 9 8 9 8 9
2 43 3 2 43 3 @ 46 06
2 2 @ @
7T2=2x%x2x%x2x3x%x3
=23x3?
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Worked example 2.6B Finding prime factorisation using o
repeated division

Use repeated division to find the prime factorisation of each number.
a 12 b 210

1 Divide the composite number by its lowest prime factor. The divisibility rules can be used to quickly
identify a prime factor.

2 Divide the resulting composite number by a prime factor. Repeat the process until the quotient is 1.
Only divide the quotient by prime numbers.

3 Write the initial composite number as a product of its prime factors. Simplify the products using
exponents and place the bases in ascending order: 2, 3, 5, ...

2|12 2| 12 2| 12 @12
o Tale e T @le
3 3 3 G 3

1 1

12=2%x2x%x3
=2?x3

b (210 2|210 2|210 2|210 @ 210

105 — 5105 ~ > 5/105 ~— > 5105 > (5) 105

21 3| 21 3| 21 (3) 21
7 7|7 @ 7
1 1

210=2x3x5x%x7

) T

v/ When finding factor pairs for your factor trees, remember that the numbers in a factor pair must multiply

together to produce the composite number.
v/ When factorising using repeated division, ONLY divide composite numbers by prime numbers.

v/ When using the repeated division method, you can determine some factor pairs by dividing the initial

composite number by each of its factors.
_ /
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Learning pathways

1,2,3(b, d, h), 4,5, 1(d-f), 2(d-h), 3(d-h), 4, 5(b, c), 1(d, f), 2(c, h, j), 3(c, h, i), 4,5

6-7(1%, 2" column), 8-11, 15(a, b), 16 6-7(3 column), 9, 10, 12, 14-16, 18, 22

(c),

6-7(4* column), 9, 13, 14, 16-22

ml Exercise 2.6A: Understanding and fluency

p507

1 Complete each factor tree and show each composite number as a product of prime factors.

a
24 b

AL A

2 2

The prime factors of 24 are 2 and
24 =2x2x X

=23x

45

A

The prime factors of 45 are and 5.
45 = X 3 X%
= X

"
N

The prime factors of 75 are and
75 = X X

=3 X

36
AL A
2
The prime factors of 36 are and
36 =2 x X X
=22x
99

A

The prime factors of 99 are 3 and .

99 =3 x X

= X

7\
VA NN

and

The prime factors of 60 are ,
60 = X X X
= X X

we26A 2 Use a factor tree to find the prime factorisation of each number.

a 26 b 32 50

d 63 e 78 58

g 84 h 92 i 144
3 Use a factor tree to find the prime factorisation of each number.

a 48 b 96 135

d 182 e 168 285

g 244 h 416 i 450
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4 TFactor trees can be used to find the prime factorisation of any positive whole number.

a Complete each factor tree for the composite number 120. Remember to continue until all of the prime

factors are found.
i ii
120 120

20 6 12 10

NN

iii 120

N

60 2

N

b Write the prime factorisation for each tree. Do the initial factors change the result of each

prime factorisation?

5 Complete each repeated division and show each composite number as a product of prime factors.

a

2| 80 ° 5225

2|40 ] a5

2|20 31 []

][0 LT

L !
1

The prime factors of 80 are 2

The prime factors of 225

2 [570
T
T
19 19

The prime factors of 570 are 2,

and are __and 5 and
80=2x%x2x X X 225=3x3x__ x_ 570 = 2 % 1% X
=24x =32x__ = X X X
we268 6 Use repeated division to find the prime factorisation of each number.
a 28 b 56 c 44 d 85
e 132 f 52 g 250 h 90
i 72 j 220 k 100 1 400
7 Use repeated division to find the prime factorisation of each number.
a 228 b 560 c 324 d 845
e 343 f 512 g 154 h 960
i 740 j 1140 k 798 1 1716
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Decide if the following products are the prime factorisation of each composite number. Use the fundamental
theorem of arithmetic to justify your answer.

a 24=2x2x2x3
b 36=22x3%?and36=23x3
c 19=2x17

100 = 4 x 52

What is the smallest number that has:

a four different prime factors
b five prime factors

¢ six different prime factors?
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I Exercise 2.6B: Problem solving and reasoning

10 Erin is making tickets for her International Women’s Day trivia night.
She wants to cut square tickets that are the same size from a sheet of
paper which measures 240 cm by 330 cm. What is the largest size the
square tickets can be if Erin uses all the paper? Use each number’s
prime factorisation to help you.

11 A chocolate cake mixture has been baked in a large rectangular
cake tin. The chef wishes to cut the cake into 36 individual serves.

a Describe how prime factors can be used to divide the cake into
36 equal pieces.

b Draw a diagram to show a way of cutting the cake using prime
factors.

¢ Draw a diagram to show one more way of cutting the cake into
36 equal pieces.

12 Using only the product of the prime factors 2, 3 and 5, make the
following numbers.
a 100 b 180 c 1000
13 Using only the product of the prime factors 3, 5 and 7, make the following numbers.

a 315 b 441 c 1575
14 Find the smallest whole number that is divisible by 2, 5 and 9.

15 We can use prime factorisation to find the HCF of a pair of numbers.

1 First, find the prime factorisation of each number.
2 Circle the prime factors that are common to both numbers.
3 Multiply them together to find the HCE

For example,

24 :@x 2%x2 x@
30 =2)xB3)x 5
HCF =2)x(3)
=6
Use prime factorisation to find the HCF of each pair of numbers.

a 20and 42 b 35and 45 ¢ 72and 64 d 84 and 96

16 Ming has made 45 purple (blueberry) and
60 green (pistachio) macarons. She sorts them
into bags so that each bag has the same number
of purple macarons and the same number of
green macarons with none of either colour

left over.

a Use prime factors to find the HCF of 45 and 60.
b What is the smallest number of macarons that could be in each bag?

17 The school library has been given 55 science fiction and 75 fantasy books. They plan to sort the books into
groups that will be given as prizes in a reading competition. Each prize is to have the same number of science
fiction books and the same number of fantasy books, with none left over. How many books will be in each
prize? Use prime factorisation to help you determine the answer.
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18 We can use prime factorisation to find the LCM of a pair of numbers.

1 First, find the prime factorisation of each number. Write them using exponents.
2 Circle the highest exponent of each prime factor listed.
3 Multiply them together to find the LCM.

For example,

72 =2)x(3)
60 =22 x 3 x(5)
LCM =2)xB3)x(5)

=360
Use prime factorisation to find the LCM of each pair of numbers.

a 20and 42 b 35and 45 ¢ 75and 64 d 84 and 96

19 Find the smallest whole number that 80 can be multiplied by to result in a perfect square, and state that
perfect square.

20 "Two dairy farmers, Yonas and Samara, are
transporting their entire herds between paddocks.
Yonas is moving his cows in groups of 21 and
Samara is moving her cows in groups of 34. If
each farmer has the same number of cows, what is
the smallest number of cows in each herd?

21 Two different buses leave the city at midday for
the Blue Mountains. The first bus makes a stop
every 25 minutes and the second bus makes a
stop every 30 minutes. After they leave the city,
when will the buses next stop at the same time?

| Exercise 2.6C: Challenge

22 Some four-digit numbers can be written as the product of a three-digit number and a two-digit number using
each of the digits 1 to 9 exactly once. Use prime factorisation to help find the two factors in these products.
There is more than one correct answer to two of the products. Try to find all the answers!

Online resources:

Interactive skillsheet Quick quiz
[7]
@ Prime factorisation 2.6
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Module summary

Number sequences Divisibility rules
+2 +2 +2
P VW =2 =3 =4
Sequence: 2 ) 4 ) 6 ) 8 9 ees The last digit of the | The sum of all the The number made
ule: numoer 18 even. 1g1its 1n the number y the last two digits
Rule: + 2 ber i digits in th b, by the | digi
1st term | 3rd term | continue on is divisible by 3. is divisible by 4.
2nd term  4th term . )
+ To ﬁpd the rule. for a sequence, consider all The last digit is The number is There is no easy
possible operations including: 5 or 0. divisible by 2 and 3. srick for 7.
- addition - division
- subtraction - exponents
- multiplication - square roots. + 8 +9 =10
The number made The sum of all the The last digit is 0.
Lowest common multiple by the last three digits in the number

digits is divisible by 8. is divisible by 9.

Multiples of 2: 2, 4, (6) &, 10, (D) ...
Multiples of 3: 3,6, 9, (12), 15, 18, ...
LCM: 6

Prime numbers

* 1 is neither prime nor
6=2%X3 composite because it only has

one factor.
PN

composite  prime factors

Highest common factor

0 is neither prime nor

Factors of 16:(1,)(2,)(4, @ 16 number composite because it is not a
Factors of 24:(1,)(2,) 3, (4,) 6, 12, 24 positive number.

HCF: 8
The fundamental Factor trees

theorem of arithmetic
1 Every number greater than 1 is /\ — /\ —> /\ — /\
either a prime number or can be $ 9 o
written as a product of prime
numbers. /\ /\ /\ /\ 5\ f E
4
For example, /\
24=23x3 72 =23 x 32 2 @ é)

Repeated division

\S]

2 There is only one prime
factorisation for every composite

number. 2[210 2[210 2[210 2[210 (@210
s 5105 5105 5105 @05
24 =23x 3 21 31 21 3& @IL
is the unique factorisation of 24. 7 117 @ 7
1 1

210=2X3X5X%X7
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% Review questions 2.7A: Review quiz Quizlet
Mathematical literacy review Ll e S e
your knowledge of working individually

The following key terms are used in this module: Gl et orin teams.

e common factor e factor pair e multiple ¢ remainder

e common multiple e factor tree * number sequence e rule

e composite number e highest common e prime factor e term

e dividend factor * prime factorisation ¢ whole number

e divisor e lowest common + prime number

» factor multiple + quotient

Explain the difference between a factor and a multiple.

When performing a division, what is the quotient?

Answer true or false to the following statements.

a There is a common factor between every pair of positive whole numbers.

b Every positive whole number is a prime factor of a composite number.

¢ There is a unique prime factorisation of every composite number.

Identify the key terms being referenced in each of these definitions.

a a positive whole number that is divisible by at least one whole number other than itself and 1
b a description of the relationship between each term and the next term in a sequence

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

a prime number

b lowest common multiple

Complete the following sentences using words from the key terms list.

a When performing a division, if the _____is zero then we can say the
b A

is divisible by the

is a number that divides exactly into two or more

Review questions 2.7B: Multiple choice

1 The missing term in the sequence 6, 12, 18, , 30,36, ... 1s:
A 24 B 6 C 42 D 50
2 The fourth term in a sequence is 16. If the rule for this sequence is subtract 6, then the first term is:
A 6 B 22 C 34 D 40
3 A number that is divisible by 3 and 5 is:
A 65 B 125 C 99 D 135
4 A number that is divisible by 3 and 8 is:
A 9072 B 243 C 846 D 4096
5 A number that is not a common multiple of 6 and 16 is:
A 24 B 48 C 96 D 144
6 The lowest common multiple of 9 and 5 is:
A 90 B 45 C 30 D 14
7 What is the highest common factor of 10 and 25?7
A5 B 10 C 25 D 50
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8 Which of the following is not a factor of 60?

A 4 B 8 C 12 D 15
9 Which number is 7ot a prime number?
A 11 B 25 C 37 D 53
10 Which one of the following is a prime number?
A 51 B 29 C 39 D 63
11 What is the prime factorisation of 60?
A 3x4x5 B 22x15 C 22x3x5 D 2x3x10
12 Which one of the following composite numbers has the most prime factors?
A 20 B 24 C 30 D 36

Review questions 2.7C: Short answer

1 Find the missing terms in these sequences.
a 14,18, , 26, ,34, ... b 75, , 65,60, 55,50, ...
, 10, 20, 40, 80, 5 e d 176,88, 44, s

C

3 eee

2 On Monday Sasha notices 5 ants in her kitchen, on Tuesday she sees 10 ants and on Wednesday there are
20 ants. If this pattern continues, how many ants will be in Sasha’s kitchen the following Monday?

3 Check if the number 13824 is divisible by:
a 2 b 4 c 6 d 8

4 TheYear 7 captains have organised a cupcake fundraiser. They have ordered 2625 cupcakes. They want to
make sure each student can have an equal number of cupcakes with no leftovers.

a Use the divisibility tests to determine whether the captains can provide 2, 3, 4, 5, 6 or 7 cupcakes per
person without wastage.

b Determine which of these would be the best option if there are 375 students.
5 Write all the multiples of 4 between 22 and 45.

6 There are 100 houses in a street. The houses are numbered from 1 to 100. All the houses that are a multiple
of 6 have a dog. All the houses that are multiples of 8 have a cat. Which houses have both a dog and a cat?

7 Find the lowest common multiple of each group of numbers.
a 12and 18 b 6,9and 15
8 List all the factors of 80.

9 Susie has 24 soft toys. She arranges them on her bed in rows so that there are the same number of toys in each
row. Suggest three different ways Susie could arrange her toys.

10 Find the highest common factor of each group of numbers.

a 12and 18 b 6,9and 15
11 Find the first three numbers greater than 1 that have:

a afactor of 7

b four different factors

¢ an odd number of factors.

12 Find two different prime numbers that add to give each of the following numbers.

a 14 b 21 c 26 d 30
13 Find two prime numbers that multiply to give each of the following numbers.
a 15 b 33 c 34 d 58
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P77 14 All positive whole numbers greater than 1 are either prime numbers or composite numbers.
a Is 40 a prime or composite number? Give a reason to suUpport your answer.
b Draw a factor tree and list the prime factors of 40.
¢ Write 40 as a product of its prime factors in exponent form.
[F77 15 An op shop has 48 shirts and 36 jumpers to give away. The staff sort clothes into bags so that each bag has the
same number of shirts and jumpers without any left over.
a Use prime factors to find the HCF of 36 and 48.
b How many bags will there be if the least number of items are placed in each bag?

¢ How many pieces of clothing in total will be in each bag?

Review questions 2.7D: Mathematical modelling

1 TTahlia is an animal photographer. She has 280 photos of mammals and 168 photos of birds. Tahlia plans to
make a book from her photos.

a How many photos does Tahlia have in total?

b Tahlia wants to have either exactly six or eight photos on every page. Which number does she choose so
that she has no photos left over?

¢ How many pages are in her book?

d How many photos of mammals should Tahlia put on each page if she wants to make sure all pages in the
book contain the same number of mammal photos?

e How many photos of birds should Tahlia put on each page if she wants to make sure all pages in the book
contain the same number of bird photos?

f Every fifth page of the book has photos of sea mammals and every sixth page has birds of prey. Which
pages would contain photos of both sea mammals and birds of prey?

g Every fourth page has photos of big cats. Which pages would contain photos of big cats, sea mammals and
birds of prey?

2 Simon is having a group of friends over for pizza. To help Simon calculate how many slices he needs, he
decides to use prime factors.

He thinks about splitting the first pizza into 12 equal pieces. The product of prime factors for 12 is 2 x 2 x 3.

Therefore, he needs to cut the pizza into two equal halves, each of the halves in half again, and then each of the

quarters into three equal pieces of pizza.

a On the next pizza, he decides to have eight slices. Create a factor tree for the number 8.

b List the product of prime factors of 8.

¢ Describe the order of cuts Simon will need to make in the pizza to get eight equal slices.

d The next pizza is very big, and Simon thinks he can get 15 slices out of the pizza. Draw a factor tree for the
number 15.

e List the product of prime factors of 15.

f Describe the order of cuts Simon will need to make in the pizza to get 15 equal slices.
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3 Eratosthenes of Cyrene was a Greek
mathematician, geographer, poet and 2 3 4 5 6 7 8 9 10

astronomer. Among his many achievements,

he created a simple process for finding prime 11112113 (1415|116 |17 |18 (19|20

numbers which is known as the sieve of

Eratosthenes. 2122123124 (25]126(27]128]29(30

Consider the number grid on the right, which

details all the whole numbers from 2 to 100. 31132133134 135136|137138(391|40

a Circle the number 2 and cross out all

the other multiples of 2 in the grid 41142143144 (4514614714849 |50

(4, 6,8, ...).You may spot a pattern in

the numbers to help do this quickly. 51152153154 155156157158159] 60
b Circle the next uncovered number (3) and

cross out all the other multiples of this 61162163164 165166|67]168]69]|70

number in the grid (6,9, 12, ...) that have

not already been crossed out. 71172173174 175176177178 179 | 80
¢ Repeat part b until all the numbers in the

grid are either circled or crossed out. 81182183184 185|186|87188189 1|90

d Explain why all the circled numbers in

the grid are prime numbers, and why all 011921931904 195196]197(198 |99 (100

the crossed out numbers in the grid are
composite numbers.

e Use your sieve of Eratosthenes to list all the prime numbers between 2 and 100.

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
Find the rule between terms in a sequence [ ] Go backto Lesson 2.1
Find more terms in a sequence Number sequences

Determine if a number is divisible by 2, 3, 4, 5, 6, 8,9 or 10 I:] Go back to Lesson 2.2
Divisibility rules

[ ] Find multiples of a number [ ] Go backto Lesson 2.3

[ ] Find the lowest common multiple of two numbers Multiples and the lowest
common multiple

[ ] Find all the factors of a number [ ] Gobackto Lesson 2.4

[ ] Determine the highest common factor of two or more numbers Factors and the highest
common factor

[ ] Determine if a number is prime or composite [ ] Go back to Lesson 2.5

I:] Find the prime factors of positive whole numbers Prime and composite
numbers

I:] Express whole numbers as a product of prime factors I:] Go back to Lesson 2.6

[ ] Find the lowest common multiple of two numbers using prime Prime factorisation

factorisation

Find the highest common factor of two numbers using prime
factorisation
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Lessons

3.1 Fractions

3.2 Equivalent fractions

3.3 Ordering fractions

3.4 Mixed numbers and improper fractions
3.5 Adding and subtracting fractions

3.6 Multiplying fractions

3.7 Dividing fractions

3.8 Ratios

Prerequisite skills

mal Diagnostic pre-test
gnostic
e,

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’ Benchmark fractions

v Adding and subtracting whole numbers
v Multiplying and dividing whole numbers
v’ Highest common factor

v Number lines

Curriculum links

e Find equivalent representations of rational
numbers and represent positive and negative
rational numbers and mixed numbers on a
number line (VC2ZM7NO03)

e Multiply and divide fractions and decimals using
efficient mental and written strategies, and
digital tools (VC2M7NO5)

e Use the 4 operations with positive rational
numbers, including fractions and decimals,
to solve problems using efficient mental and
written calculation strategies (VC2M7NO06)

e Recognise, represent and solve problems
involving ratios (VC2M7NQ9)

© VCAA

Materials

v’ Calculator
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Fractions

Learning intentions

By the end of this lesson you will be able to ...
v identify fractions from various representations and
express one quantity as a fraction of another.

Inter-year links

Support Fractions
Year 8 2.1 Fractions

} Key content video
Understanding fractions

Fractions

e A fraction is a part or a portion of a whole, or multiple wholes.

the numerator shows the number
4. «— of equal parts of the whole

5 <«— the denominator shows the total
number of equal parts in one whole

e Proper fractions have a numerator that is less Proper fraction
than the denominator. Numerator < Denominator
3211
Some examples are 2, 2, —. 2
- 5615 =
e Improper fractions have a numerator that is greater than or equal to the denominator.
13 5 31
Some examples are ==, =, -
® 6°5 8
e Mixed numbers consist of both a whole number and a proper fraction.

1_5,1
For example, 26 =2+ 2

Improper fraction Mixed number

13
6

Numerator > Denominator _

e Whole numbers can be written as fractions:
— where the denominator is 1,

for example, 5 = % 2= %} 100 = %
— or the denominator divides into the numerator without a remainder,

2_19_ 528 _
for example,i =1, 3= 3, 7 = 4.

Fractions on a number line

e Fractions can be written on a number line. [

Nl =
NN
ol w
N
o\ W
—
N~

— Number lines can be used to compare fractions.

Fractions of a set

e Fractions can show the proportion or number of a group of objects within a larger set of objects.

— A set is a defined group of objects or numbers.

For example, here is a set of 5 counters. There are ‘ . . . .

2 blue counters, so % of the counters are blue.
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Worked example 3.1A Identifying fractions from a diagram o

a 'The rectangle represents a whole. What fraction is shaded of the whole shape?

b Each circle represents a whole. What fraction is shaded of the whole shape?

1 Count the number of equal parts in the whole shape.
2 Count the number of shaded parts in the shape.

3  Worite the number of shaded parts as the numerator, and the number of parts in each whole as

the denominator.

a The shape is cut into 10 parts. b 'The shape is cut into 5 parts. There are two shapes.
The shape has 7 shaded parts. There are 7 shaded parts.
The fraction of the shape that is shaded is 17—0 The fraction of the shape that is shaded is %
Worked example 3.1B |dentifying fractions from a number line o
Label the fractions %, %, 2% on a number line.

1 Draw a number line from 0 to 3, making sure | T T T T T T T T T 11
the smallest and largest fractions are between 0 1 2 3
the numbers on the scale.

Divide the number line into segments of equal
lengths; the number of segments between two

whole numbers should be the same as the
denominator. Divide each section between two

whole numbers into 4 parts. [

2 Find the location of the fractions on the 0 1 2 3
number line by counting up to the fraction 3 5 ,1
from 0. 4 4 4
| | |
3 Mark and label the fractions on the [
number line. 0 1 2 3
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Worked example 3.1C Identifying fractions from a set

Identify the fraction that is described by the following statement.

There are 17 correct answers on a quiz containing 25

questions.

1 Determine the total number of objects in the There are 25 questions in the quiz.

set. There are 25 questions in the quiz.

2 Determine the number of objects in the group  There are 17 correct answers in the quiz.

within the set. There are 17 correct answers in
the quiz.

3 Worite the number of objects in the group 17

25

within the set as the numerator, and
the number of objects in the set as the
denominator.

of the answers to the quiz were correct.

v/ Although fractions are made up of a numerator and a denominator, a fraction is just one value.

v/ Be careful when selecting the important information in a question. Try to determine the total number of
objects in the set first. Make sure you write this as the denominator.

Learning pathways

1(1%t, 2" column), 2-9, 10(b, d, f), 1(3, 4t column), 2, 4-5,
12-14, 15(a-c) 15-17, 18(a-c)

7-10, 12,

1(4*" column), 2, 5(e-h), 8, 10, 12,

I | Exercise 3.1A: Understanding and fluency

p510
wes1A 1 What fraction of each shape is shaded?

s
£ e
A
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2 What fraction of each shape in question 1 is noz shaded?
3 Which diagram correctly displays that % of the shape has been shaded? Provide a reason for your selection.
’ I ’ E ) i]
: . ons: 2. 23 7 15 17 16 29 ;51 13
4 Consider the following fractions: > 2 S 1 > 3°31° 15 12 755
a Which of the above fractions are proper fractions?
b Which of the above fractions are improper fractions?
¢ Which of the above fractions are mixed numbers?
5 If one whole shape represents 1 whole, write the number that is represented by the shading in each diagram as:
i an improper fraction
ii a mixed number.
a . E b . . G
° AA * AN | (O | AR |
6 The number line below has been divided into four equal intervals from O to 4. Each interval has been further
subdivided into three equal parts.
| T T | T T | T T | T T |
0 1 2 3 4
a What fraction is the smallest interval?
b Label each mark on the number line with the value it represents.
wesae 7  Label the fractions %, %, %, % and 1?7 on a number line.
. 3 36 o2 33 29 .
8 Label the fractions 7Z, T 91, vy and T on a number line.
9 Write down the values represented by a—d on the number line.
a b c d
1 1 1 1 T T [ T T T T T T [ T T T T T T [ T T 1
6 7 8 9
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we3.1c 10 Identify the fraction that is described by each statement.

12 correct answers on a quiz containing 23 questions
the number of months consisting of 31 days in a year
$23 change from a $50 note

a basket containing 41 balls, where 8 are red

17 episodes of a 22-episode series that have been watched

L TN« TR = VR e B« S ]

21 slices of pizza where each slice is one-eighth of a pizza

11 The number line below has been divided into equal intervals. The first three points have been labelled using
improper fractions and mixed numbers.

T Wil

=W W
T Wl W

[SSAn

a Complete the marked number line using both improper fractions and mixed numbers.

b Write down the fraction that is:

i the number that is % to the right of %
ii the improper fraction that is 2 to the left of 4

3
iii the mixed number that is 1 whole to the right of %

12 What is the difference between a proper and an improper fractio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>