.,’o‘,‘ Oxford

.0‘0 International
| ® [

’ . Resources

Maths

Student Book

N
Y

\\ | | /4

Lower Secondary OXFORD







‘.’o‘,‘ Oxford

.0‘0 International
L o ®

’ . Resources

Maths

Student Book

N
14

\\ | | /4

Craig Barton

Jemma Sherwood Helen Konstantine
Dan Draper Katie Wood
Charlotte Hawthorne lan Bettison




OXFORD

UNIVERSITY PRESS

Great Clarendon Street, Oxford, OX2 6DP, United Kingdom

Oxford University Press is a department of the University of Oxford.
It furthers the University’s objective of excellence in research,
scholarship, and education by publishing worldwide. Oxford is a
registered trade mark of Oxford University Press in the UK and in
certain other countries.

© Oxford University Press 2025
The moral rights of the authors have been asserted
First published in 2025

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any
means, without the prior permission in writing of Oxford University
Press, or as expressly permitted by law, by licence or under terms
agreed with the appropriate reprographics rights organization.
Enquiries concerning reproduction outside the scope of the above
should be sent to the Rights Department, Oxford University Press, at the
address above.

You must not circulate this work in any other form and you must
impose this same condition on any acquirer

British Library Cataloguing in Publication Data
Data available

978-1-38-204545-2
10987654321

Paper used in the production of this book is a natural, recyclable
product made from wood grown in sustainable forests.

The manufacturing process conforms to the environmental regulations
of the country of origin.

Printed in TK

Acknowledgements

The publisher and authors would like to thanks the following for
permission to use photographs and other copyright material:

Photos: p2: JonasHan / Shutterstock; p3: kipgodi / Shutterstock; p38(l):
Ground Picture / Shutterstock; p38(r): Kutlayev Dmitry / Shutterstock;
p39: DimaSid / Shutterstock; p78: Triff / Shutterstock; p79: 279photo
Studio / Shutterstock; p142: Lukasz Kochanek / Shutterstock; p143:
Perfect Gui / Shutterstock; p188: AnnaGamaga / Shutterstock; p189:
Gorodenkoff / Shutterstock; p214: Teenasparkler / Shutterstock; p215:
Dr Project / Shutterstock; p250(l): Chekyravaa / Shutterstock; p250(r):
Sony Herdiana / Shutterstock; p251: Rudmer Zwerver / Shutterstock;
p302(l): ILYA AKINSHIN / Shutterstock; p302(r): AlenKadr / Shutterstock;
p303: SedovaY / Shutterstock; p336: Sachinda Perera / Shutterstock;
p352: iunewind / Shutterstock; p353: Denys Po / Shutterstock.

Cover art: Patrick Hruby
Artwork by: PDQ Media, and Oxford University Press.

Every effort has been made to contact copyright holders of material
reproduced in this book. Any omissions will be rectified in subsequent
printings if notice is given to the publisher.



How to use this book

How to use example-problem pairs
How to use Reflect, Expect, Check, Explain

iv—-Vv
Vi
Vil

Chapter 1: Place value 2
1.1 Place value in integers 4
1.2 Place value in decimals 12
1.3 Ordering and comparing numbers 24
1.4 Measures 30
What have | learned about place value? 36
Chapter 2: Properties of numbers 38
2.1 Multiples 40
2.2 Powers and roots 48
2.3 Factors and prime factorization 60
What have | learned about properties

of numbers? 76
Chapter 3: Arithmetic 78

3.1 Adding and subtracting negative integers 80
3.2 Multiplying and dividing negative integers 94

3.3 Adding and subtracting decimals 104
3.4 Multiplying and dividing decimals 114
3.5 Efficient calculations 126
What have | learned about arithmetic? 140

Chapter 4: Expressions and equations 142

4.1 Introduction to algebra 144
4.2 Formulae and equations 156
4.3 Simplifying expressions 164
4.4 Using the distributive law 174
What have | learned about expressions

and equations? 186
Chapter 5: Coordinates 188
5.1 Plotting coordinates 190
5.2 Coordinates, formulae, and graphs 200
What have | learned about coordinates? 212

Chapter 6: Perimeter and area
6.1 Quadrilaterals and triangles

6.2 Perimeter

6.3 Area

What have | learned about perimeter
and area?

Chapter 7: Fractions

7.1 Working with fractions and decimals
7.2 Comparing and ordering fractions
7.3 Adding and subtracting fractions
7.4 Multiplying and dividing fractions
What have | learned about fractions?

Chapter 8: Ratio and proportion
8.1 Multiplicative relationships

8.2 Representing multiplicative relationships

8.3 Fractions in context

8.4 Applying ratios

What have | learned about ratio and
proportion?

Chapter 9: Transformations
9.1 Translations

9.2 Rotations

9.3 Reflections

9.4 Scale diagrams

9.5 Enlargements

What have | learned about transformations?

214
216
224
232

248

250
252
266
276
284

300

302
304
314
326
336

350

352
354
364
374
386
396

408

Glossary
Answers

410
417




How to use this book

Each topic begins with a set of learning objectives. These tell you what you will
be able to do by the end of the lesson.

Key idea Welcome to your Student Book

, , This introduction shows you all the different features Oxford International
The key idea summarizes

the main points of each Maths has to support you on your journey through Lower Secondary Maths.
topicin a few sentences. Being a mathematician (someone who studies maths) is great fun. As you work
through this Student Book, you will learn how to work mathematically and

become confident (or even more confident!) in your maths skills.

Key words
y Each chapter in this book covers a few topics. With plenty of worked examples and

practice questions, you will study these topics for a few weeks to make sure you
have time to learn them properly.

The key words for each
topic are highlighted in
bold in the text. They are

also included in order of ’ :
appearance in this box. Literacy skills

You can also find them in

These boxes tell you more about the history and use of key vocabulary to put

the Glossary at the back the new words you learn in context.

of your Student Book.

These boxes suggest ideas for how to take your learning further and discover
something more than what is in the pages of your Student Book.

These questions check
your understanding of a
topic before moving on to

This icon shows you
where you will need to
think more deeply. Itis

These boxes help you get to know your calculator and use it effectively.

Some of the topics in this book would be almost impossible without a
calculator. In other topics, your calculator will be useful for doing lots of
calculations quickly or for checking answers.

OK if you find the 'stretch Do not use your calculator for all your maths. You should still be confident to
zone' questions difficult. carry out calculations, both in your head and by using written methods. Your
Instead of giving up, keep teacher will tell you when to use a calculator and when they want you to work
thinking and trying. You out a maths problem without one.

will get there - doing
challenging work is the
exercise your brain needs!



. Chapter opener

Each chapter begins with an
introduction. This reminds you what
you already know and shows you what
is coming up in the chapter.

\

e Properties of numbers

In this chapter, you will:
¢ understand and use multiples

and calculate powers of numb
* understand and calculate square and cube roots
* identify a prime number
B wwugmim,‘mm
° Mmmmmuwwmnm

itiple of two

" Think back

These quick questions help you recall
the maths you already know. To be
successful with a new topic in maths,
you need to build on your existing
knowledge and fill in any gaps before
carrying on.

1 Workout:a4x9 bss=11
2 Wh-chrakmaﬁondoesthismayrepmsent?
3 List the first five square numbers.

|

‘ 1 Deciue‘laachmmisnueorhlse. @

‘ :;::x::::; 5 154203 amultiple of 37
¢ 56isa multiple of 7. Explain how you know.
| d 48isa multiple of 12. 6 Is7623amultiple of 97
e 121isamultiple of 11. Explain how you kniow.
‘ £ 71isamultiple of 9. 7 15913022 multipleof6?
2 Mid\dthesenmbasamammdz? Explain how you know.
‘ R 8 1585926 a multiple of 47
a1s bss c 106 d 193 Eq)hmho'youlum.
‘ 3 Moﬂhesemmbefsnamlﬁﬁed?!
Explain how you know.

l a5t b1o2 c 145 d 345

& Which of these numbers are a multiple of 97
‘ Explain how you know.
‘ aas b72 c153 d 819

-
Chapter summary

This summarizes what you have
learned so far and shows your
progress through the unit.

\

p
Fluency questions

You can use these exam-style
questions to test how well you
know the topics in the chapter.

\_

A multiple of a given number is a product of that number and an integer.

You can use divisibility to check if 2 number is a multiple of another number.

Afactor of a given number divides that number into a whole number without a remainder.

factors: themselves and one,

You can use the prime factorization of two o

© more integers to identify their highest common factor and their

lowest common muitiple.

Hounprinnmmbcsneﬁlinmnd-om? ]
. Mmmsnuudinm(hiﬁen' A
to keep your data safe online. Online shopping gl ;|
depend on this method. "

. 'nlﬁ-!.&uenin«tsulddaduﬂmeie
uammammmm -
S

. Fl.lllulu'ples
* 2.2 Powers and roots

* 2.3Factors and prime
| factorization
| -

b | Student Book 7
* Anthmetic
. Fx(mizingalwa.(
OXpressions
(Smdcnt Book 8

* Sequences

O

]

- Chapter map

21 Intelligent practice | This map shows clearly what maths

i might notice something when you move from one question part to

e —am T | you already know, the new topics you

question and check your answer. Think about why your prediction was right or wrong. ‘

———N

| | will study in this chapter, and the next

(l — t:‘e;e fa numbers: 751, 754, 755, 756, 758, 759, 160 ‘ I
a eighth multiple o

l ; mmm$:6 ( Multiple of 2 Multiple of 3 ’ ‘
14 mul

‘ d sixth multiple of 8 ' \ l ‘ k

e 12th multiple of 4

steps in your maths learning.

\

’ f fourth multiple of 12 '
g third multiple of 16 l

l h 16th multiple of 3. l ‘ \
2 Arethese statements true or false? ‘ ‘ l /
‘ How do you know? ‘
a 72isa multiple of 9. i '

¢ 721isamultiple of 9.

S, | | {_ Become an expert at each topic

| d 144 a multiple of 9. -
@ 144 isa multiple of 3.

| ¢ et e gt N There are three different ways to practise

itiple of 6.
g 153 isamultiple b What s the 57th multiple of 137 ' ‘

| . J | maths at the end of every section:

- = ]

1 Intelligent practice

| 2 Which method?
| 3 Expert practice

- | Each exercise works in a particular way

© | | to help your brain make connections,

remember the topic, and recognize when
to use it.

Whathavelleamedabout

) properties of numbers?

} In this chapter, you have:
* understood and listed multiples of a number
¢ identified whether a number is a multiple of another number
.

| : :::::::: :’r: ::uu::: Square numbers and cube numbers and powers of numbers
square roots and cube roots
‘ *® understood and identified factors of a number
¢ identified whether a number Is prime
‘ * urmenanumbevnsapmdudoﬁtspvimlmn
{ “ usedpr?meloqoriwonlnﬁndthehlﬂnstqunmmhdorolhmormmnmnbers
* used prime factorization to find the lowest common multiple of two or more numbers,

* Factorizing alpebraic
expressions

[ Student Book s

Fuency questions

1 List the first five multiples of 4.

(Tmark) 10 Use a calculator to work out:

2 Is412amultiple of 32 a 32

Explain how 380+ 104 I
you know, (1 mark) b J380+104
3 918isthe sath multiple of 17. 11 7744 =64 e
) =64x121
: What .-sﬂu- 17th multiple of 547 {1 mark) Use this £ work S
What is the 55th multiple of 1727 (1 mark) Fheto out v (2 marks)
¢ IVuvsu:u' says that 1751 is a multiple of 17, 12 write all of the factors of 24. (2marks)
s Yu ?
i 'C\::m X 13 156 a factor of 19267
P k?)::u now. {1 mark) Explain how you know, (L mark)
In afield of sheep, there are 64 legs. " glsx;,: e number?
How many sheep are in the field? (1 mark) o youknow —
5 Atmin timetable Says that trains arrive at 3 e Exvﬂ&ﬁs. o s productsof
Station every 14 e their prime factors, (3 marks)
The first -tram arrives at 7 am, b Findthe highest common of
Will a train arrive at the station at 8:24 am? 120and 135, @maris)
Explain how you ki i
you know, (1 mark) € Find the lowest common multiple of
6 The 14th multiple of 36 s 504, 1208nd 135, (2 marks)
;:e;slr'::un-pleolasism. 16 16500 =27 x3x5% x11
s .
. 32nd muttiple of 367 (1 mark) a Is15afactor of 165007
Write using index notation: i ,
TXTXTXTXTxT ummh“ym'km- e
, (1 mark) b 1516500 divisible by 667
A ISM‘ Explain how you know. (1 mark)
a 3
e (1 mark) € Whatis the largest square number
thet & .
6x2? (1marky t divides into 165007 (2 mark)
9 Workout d What is the smallest number you can
N \’T« multiply 16500 by to make a cube
. (1 mark) number? Explain your answer. (2 marks)
Ly (1 mark)




How to use example-problem pairs

Example-problem pair (EPP) grids are a special type of worked example that help
you understand what you are doing at each step and why.

There are lots of different ways you can use the example-problem pairs. Here is
one possible way:

Start with the Worked Think about each line )

example on the left. of working using the
questions in the Thinking
column. )

Workaderample Tk Yewww

Write 8 x 8 x 8 x 8 x 8 in index Are we repeatedly multiplying the Write 9 x9x 9 x 9 x9 x 9 in index
notation same number? notation *

Yes, so | need to count how many
times 8 has been multiplied

There are 5 copies of the number How many times are we multiplying
8 being multiplied — that number?

| counted the number of 8s that
were written

8 is the base number and 5 is the Which value is the exponent and
exponent o which is the base number?

The number being multiplied is the
base number and the number of
copies is the exponent

SO 8x8x8x8x8 =28
\ y

e Try to predict what the next line of working will be before you look at it. J o Once you have thought about the

example on the left, move to the
Your turn! question on the right.
The questions in the Thinking column help you think more generally about the This question will be very similar to
example, so that you understand how to think about a different question. the example you have just studied.
The Your turn! question lets you apply the new idea with some support, so You can use the same thinking
that you can be confident in what you need to do before you move on to the ideas to answer this question one
Fluency questions. __Stepatatime. )




How to use Reflect, Expect,

Check, Explain

For the Intelligent practice questions, use the Reflect, Expect, Check, Explain
(RECE) method. This means you think about the question you are about to do,
compare it to the one you have just done, and predict how the answer will be
different. This is a great technique for developing your reasoning skills - plus it
gives you an opportunity to discuss things with your partner, or as a class, which
helps you become more confident talking about maths.

4 )
Reflect: Read the question. What has changed in this question compared to the previous one? What has
stayed the same?

e Expect: Using your reflection from Step 1 and the answer to the previous question, what do you think
the answer will be? Can you explain why you think that?

e Check your expectation by carrying out the usual method to answer the question.

o Explain: Was your expectation in Step 2 correct? If the answer surprises you, can you explain why? If the
answer is what you expected, how could you explain your reasoning to someone else? If you were not
able to make a prediction in Step 2, can you explain the relationship now?

\_ J

Look at the example below.

4 , N

Question 2a
Is 72 a multiple of 97 How do you know?
| recognize 72 from times tables: 72 =9 x 6. So, yes, 72 is a multiple of 9.
Or, | could use the divisibility rule for 9.
The digit sumis 7 + 2 =9 and 9 is a multiple of 9, so 72 must be a multiple of 9.
Question 2b
Is 720 a multiple of 97 How do you know?
Reflect: This question is like 2a because it deals with multiples of 9. The number is just larger.
Expect: 720is 10 x 72. S0, 720 must be a multiple of 9 too.
Check: Using the divisibility rule for 9, the digit sum 7 + 2 + O is 9 and 9 is a multiple of 9.
Explain: | was right! 720 is a multiple of 9 because the digit sumis a multiple of 9 and 72 =9 x 8,
50 720 =9 x80.
\_ J

You can also use this method when you are working through the Your turn!
question in an example-problem pair.




In this chapter, you will:
identify the value of digits in integers and decimals
write integers and decimals using words and numerals
multiply and divide by positive and negative powers of 10

compare and order positive numbers

recognize good choices of units and convert between them

order and compare measures.

How many snow geese do you

3 - ~ - think are in this flock of bi

) irds?
% Think back Hundreds? Thousands? Millions?
- Work out:

a 800x9 b 51+100

Copy this number line and mark the correct place for each of these
numbers.

0 10
a?2 b5 c 8 d 6.5

For each of these units, state whether they measure length, mass, or volume.
ag b ml ¢ km

I

|
1

Lt

|
"N
|

CRL LR T




Key ideas

You can use powers of 10 to show the place value of each digit in a number.
Multiplying or dividing a number by 10 changes the place value of each digit.
You can use the symbols <, >, and = to compare two numbers.

You can use your knowledge of place value to order numbers and to convert

o

between units of measure.

How have numbers changed in 2000 years?

2000 years ago, people used Roman numerals to write numbers.

Today we use the base-10 system. The base-10 system uses
the position of digits to tell you the value of each digit. You can
use this system because of the invention of 0. The number 0 (zero)

lets us tell the difference between 102, 12 and 120.

~

SV ;'

-~

Journey through place value

4 R
What do | already know? This chapter What comes next?
by h - - A ( N
Primary school | S| e 1l Place value in integers l..l....,| Student Book 7
« Tenths, hundredths, and 1.2 Place value in decimals « Ordering positive and
thousandths 1.3 Ordering and comparing negative numbers
« Reading, writing, ordering, numbers « Comparing and ordering
?nd comparing numbers up 1.4 Measures fractions
0 10000000 b g . Scale diagrams
« Multiplication and division b -
i 4 N
by multiples of 10 Student Book 8
_* Measurement ) + Estimationand rounding
4 N
Student Book 9
 Standard form
\ y
\




Place value In integers

1.1.1 Understanding place value in integers

After this topic, you will be able to:
e understand the place value of digits in integers

e write integers as words and numerals and use positive powers of 10 in
place-value tables.

Any positive or negative whole number, including zero, is called an integer. A
numeral is the name for an integer written in digits. Digits are the single symbols
0,1,2,3,4,5,6,7,8,09.

Key idea

The position of a digitin

an integer tells you its From the right, the digits in an integer tell you how many ones, tens, hundreds,

value. thousands (and so on) the integer is made up of.

The integer 21395 is made up of 5 ones, 9 tens, 3 hundreds, 1 thousand, and 2 ten
thousands. You can show this in a place-value table:

Key words

integer, numeral, digit, Ten thousands | Thousands | Hundreds | Tens | Ones

leading zero 10 000 1000 100 10 | 1
2 1 3 9 5

The place-value table helps you see how to write a number in words. 21395 is
written twenty-one thousand, three hundred and ninety-five.

The column headings carry on to the left. You will see a pattern in each group of
three headings.

Millions Thousands Ones
Hundred Ten Hundred Ten
. . Millions Thousands | Hundreds Tens Ones
millions millions thousands | thousands
100000000 | 10000000 | 1000000 100000 10000 1000 100 10 1

What is the value of the digit 8 in
the integer 789 053?

What is the value of the digit 5 in
the integer 5107627

Which column in the place-value

table is the digit in?

The 5isin the hundred thousands

column.

5X%100000 =

500000




The integer 21 395 starts in the ten thousands column. If you write zeros before the
first digit, they will belong to columns to the left of the ten thousands.

00021395 =21395

These extra zeros before the first digit are called leading zeros. If you removed
these leading zeros the size of the number would not change, so they are not
needed.

203 is not equal to 23. You write this as 203 # 23.

The word ‘digit’ comes
from the Latin word
digitus, meaning a finger
or a toe. This is because
people counted on their

In the integer 203 you have 2 hundreds, 0 tens, and 3 ones. You cannot ignore the fingers.
zero because if you did, the number would read 23 and you would have 2 tens and
3 ones. This is a different number from 203.

In the number 07 203, the first zero is not needed, but the second zero is needed.

Fluency questions

8940372 is an integer.
Write the value of these digits.

a7’ b 4 c8

Write each of these numbers in words.

a 23076 b 1432607

Write each of these numbers as a numeral.

a seventeen thousand, eight hundred and twenty
b four million, eight hundred and sixteen
thousand, six hundred and one

120743905 is an integer.
Write the value of these digits.

a4 b1l

12057 346 009 is an integer.
Write the value of these digits.

as b1l
Write each of these numbers in words.
a 720041 b 9042007 ¢ 3000060

7 Write each of these numbers as a numeral.

a eighty-five thousand and seven

b nine hundred and seven thousand and
sixty-three

¢ eight million, sixty-four thousand, three
hundred and four

(O) stretch zone 3

8 Which zeros are needed in each of these numbers?

Copy each number and underline the zeros that are
needed. Write ‘none’ if none of the zeros is needed.

a 0134

b 000040056

€ 230000000681
d 008901320

a Write 123706041 in words.

b Write the number four hundred and seventy
million, six hundred and fifty-four thousand,
three hundred and one using numerals.




1.1.2 Representing place value in integers using powers of 10

After this topic, you will be able to:

o write integers as words and numerals and use positive powers of 10 in
place-value tables.

You can also write the column headings of a place-value table as powers of 10 in index form.

Millions Thousands Ones
Hundred Ten . Hundred Ten
. - Millions Thousands | Hundreds Tens Ones
millions millions thousands | thousands
100000000 | 10000000 | 1000000 100000 10000 1000 100 10 1
108 10’ 10° 10° 104 103 102 10! 10°

Key idea

You can use powers of 10

to show the place value

of each digit in an integer.

Key words
power of 10, index form,
multiply

second 6?

In 264 368 how many times
greater is the first 6 than the

10° =1
10 =10
102 =10%x10 =100

What do we multiply by to move
from one column to the next?

To move left, | multiply by 10.

How many columns do we move
from one digit to the other?

There are three places to move

between the sixes.

Notice the pattern in the powers of 10:

10° =10%x10x 10 = 1000

10* =10x10x10x 10 = 10000

10° =10x10x10x 10X 10 = 100 000

You can see that a digit becomes 10 times greater in value each time it moves one
place to the left.

In 5164172 how many times
greater is the first 1 than the

second 1?

10x10x10 =1000 times greater

J

[O) swreichzone

The column headings

carry on to the left, using

higher powers of 10.
Research what the next
few columns are.

You can write a number in expanded form using
powers of 10 to show the place value of each digit:

21395=2x10000+1X%x1000+3x100+9x10+5x%1

You can also write this using powers of 10 in index

form as:

To enter 10 on a calculator,
press these keys:

1

21395=2x%10%+1%x10%+3x10%+9x10* +5x10°

0)&E)

The power key may look

like .

4)




Write the integer 510762 in What is each digit multiplied by in Write the integer 789 053 in
expanded form using powers of 10 = the number? expanded form using powers
in @) numerals and b) index form. of 10 in a) numerals and b)

The digits are multiplied by
index form.

100000, 10000, 1000, 100, 10, and
1in that order.

a 510762= What powers of 10 in index form
5% 100000+1x 10000+ represent each of the columns?
0x1000+7 x 100+ 100000 is 10°.
6x10+2x1 10000 is 10%, and so on.

b 510762=
5x10°+1x10% +
0x10°+7x10%+
6x 10" +2x10°

.

Fluency questions

L

1 Hereisanumber written in a place-value table. Fill in the numbers in these sentences.

a The value of the digit 1 in the hundred
thousands column is 1x 10"

Thousands Hundreds Tens | Ones

! 4 2 1 b The value of the digit 6 in the ten millions
Fillin the numbers in these sentences. column is 6x10x10"
a The valuDe of the digit 4 in the hundreds column 4 Write each of these numbers in expanded form
is 4x10 using powers of 10 in numerals and index form.
b The value of the digit 7 in the thousands column For example:
: O
e 6700 = 6 1000 +7x 100 = 6 X 10> +7 x 102
¢ The vlajlue of the digit 2 in the tens column is a 5200 b 78200 ¢ 91030 d 145607
2x10

2 Hereisanumber: 12057346009

Which digit is in the place that has
a value 10 times more than the

(O) stretch zone 3

5 Write the number shown in the place-value table

place of the digit 3? ek
3 Hereisanumber writtenin a 10% |107 |10° [10° |10* |10° | 107 | 10! | 10°
place-value table. 6 [0 |2 |2 |1 |4 |0 |76
Ten A
g Millions Ll EeE Thousands | Hundreds | Tens |Ones
millions thousands |thousands
6 2 1 7 3 0 8 9




1.1 Intelligent practice

In each question, you might notice something when you move from one question part to
the next. What is different between each question part (e.g. 1b) and the one that came
before (e.g. 1a)? Decide how you expect the answer to be different. Then work through the
question and check your answer. Think about why your prediction was right or wrong.

/
1 Whatisthevalue of the digit 3 in each integer?

a 315

b 0315

€ 00315
d 3150

e 31500
f 301050

2 Whatis the ten millions digit in each integer?

a 52342456

b 523424567

C 678523424567
d 6783523424567

3 Whatis the ten millions digit in each integer?

a 456000000
b 056000000
¢ 00456000000
d 45600000000

4 Here are some integers written in expanded form. Write them in ordinary form.

a 7x100+3x10+5x%1

b 7%x1000+0x100+3x10+5x1
€ 7x1000+3x%x10+5x1

d 7x10000+3x100+5x10

5 Here are some integers written in expanded form. Write them in ordinary form.

a 9%x10*+3x10%+8x%x10%+5x%x10* +1x10°
b 9x10*+8x10%+3x10%2+1x10*+5x10°
¢ 9x10*+0x103+0x102+5x%x10* +1x10°
d 9%x10*+5x%x10' +1x10°
e 9x10*+1x10' +5x10°

6 Which zeros in these numbers are needed and which are not needed? Explain why.

a 00567
b 56700




1.1 Which method?

In these questions, you will need to think carefully about which methods to apply.
For some questions, you might need to use skills from earlier chapters.

-

1 Thistable shows the names of the place-value columns in words, numerals, and powers of 10.
Copy the table and fill in the gaps.

Hundreds | Tens | Ones

10000 100 10 1
10° 102 10!

2 Copy these and fill in the boxes to make each of the calculations correct.

a 36x[1=360

b 36x[1=3600

¢ 36x [1=36000

d [1x100000 = 360000000
e [1x10=360000000

3 Write the correct symbol, = or #, for each box.

a 5068[15x1000+0x100+6x10+8x1
b 5068[15+1000x0+100x6+10x8+1

€ 5068[15x10%+6x10' +8x10°
d 5%x1000+6x10+8x1[15068

4 Write the number 2304 in expanded form with powers of 10 in three different ways
(using numerals or index form).

5 Write down five numbers, each greater than the one before, that contain 7 hundreds.

6 Inthe place-value table, the column headings can be putin groups of three:

Millions Thousands Ones

Hundred Ten One Hundred Ten One

millions | millions | millions | thousands | thousands | thousands Hundreds | Tens

Ones

Describe the pattern you see in the column headings.

7 Write these numbers in ascending order.
0450, 4500, 4050, 4005, 0405, 0045

(O) stretch zone g

8 Paolo says, ‘The number 80000 is greater than the number 7000 just because 8 is greater than 7.
Is Paolo correct? Explain your reasoning.

9 Explain how you know that the number 3x10% is greater than the number 4 x 103,

N\




1.1 Expert practice

There may be more than one way to look at these questions.

Once you have answered a question one way, can you think of another way?

/

1 Herearetwo integers with some of their digits hidden.

Which number is greater? How do you know?

4%419 9@¥1l

2 a Copyand complete the Venn diagram by filling each section with an integer.

If a section cannot be filled, explain why.

Greater than 100 Less than 150

Has 3 tens

b Is there more than one number that can go in the centre section?
Explain how you know.

Here are five digits:
51 0 4 6
Use these digits to make:

a the greatest possible integer

b the least possible integer

¢ the greatest possible odd integer

d the least possible five-digit, even integer
e the integer closest to 60 000.




/

4 a By putting the digits 1, 2, 3, and 4 into the boxes once only, make:

I the greatest possible sum
00+ 00

Ii the least possible sum
L0+ 00

lii the greatest possible difference
L0 -00d

Iv the least possible difference.
OO -00d

b How do your answers to part a change if you can move the + or — symbol anywhere between the
four digits?

5 Using all the digits 1 to 9 only once, make:

a theinteger closest to 100 000 000

b the integer closest to 1000000000

¢ theinteger closest to five hundred million

d the least integer greater than 4100000 000
e the greatest integer less than 7x10°.

6 Using any of the digits from 1 to 9 no more than once, make:

a theinteger closest to 3000
b the greatest integer less than 2100 000
¢ the least integer greater than 10°.




Place value in decimals

1.2.1 Understanding place value in decimals

After this topic, you will be able to:

e understand the place value of digits in decimals

e write decimals as words and numerals and use negative powers of 10 in

place-value tables.

Key idea

The position of a digit

in a decimal tells you its
value.

If you split the number 1 into 10 equal-sized parts, each part is one tenth of the
1
whole. You write this as o in fraction notation or 0.1 in decimal notation. In a

decimal, the whole numbers go to the left of the decimal point, and the parts of a
whole number go to the right of the decimal point. The parts of a whole are shown
to the right of the ones in a place-value table:

Ten- Hundred- -~
Ones ©® Tenths Hundredths | Thousandths Millionths
thousandths | thousandths
® 1 1 1 1 1
! 10 100 1000 10000 100000 1000000
1 ® 0.1 0.01 0.001 0.0001 0.00001 0.000001
0 ® 1 7 4 8 3

The column names for parts of a whole have the same patterns as for integers. You
can write the column headings as fractions or decimals.

Literacy skills

When reading numbers,
people may say ‘nought’
instead of ‘zero’, so you
will often hear ‘nought
point....

What is the value of the digit 6 What is the value of the digit 3 in
in the number 5.107 627 the number 7.890 53?

The place-value table shows the number 0.217483. The number 0.217 483 is read
‘zero point two one seven four eight three’. It is made up of 2 tenths, 1 hundredth,
7 thousandths, 4 ten-thousandths, 8 hundred-thousandths, and 3 millionths.
0.217483=0x1+2x%x0.1+1x0.01+7x0.001+4x0.0001+8x0.00001+3x0.000001

Which column in the place-value
table is the digit in?

The 6isin the ten-thousandths
column.

6x0.0001=0.0006, or

6 ten-thousandths
_ y,




The number 0.213 95 ends in the hundred-thousandths column. If you write

zeros after the last digit, they will belong to columns to the right of the hundred- Key words

thousandths. decimal, trailing zero

0.21395000 =0.21395

These extra zeros are called trailing zeros. If you removed these trailing zeros the
size of the number would not change, so they are not needed.

In the number 1.203 you have 1 one, 2 tenths, 0 hundredths, and 3 thousandths. You
cannot ignore the zero because if you did, the number would read 1.23 and would
have 1 one, 2 tenths, and 3 hundredths. This is a different number from 1.203.

1.203 is not equal to 1.23. You write this as 1.203 # 1.23.

For the number 0.7230, the first zero is needed but the second is not needed.

Fluency questions

1

Here is a number: 0.5423 7 Write each of these numbers using numerals.
Write the value of these digits. a five hundred and seven thousandths

abs b eighty-five ten-thousandths

b2 ¢ onethousand, four hundred and seventeen
Write each of these numbers in words. ten-thousandths

a 012 d eight hundred and seventy-one thousand, six

hundred and fifty-seven millionths

() stretch zone 2

b 0.045

Write each of these numbers using numerals.

a seven tenths

b seventeen hundredths 8 Which zeros are needed in each of these numbers?

Here is a number: 0.123 984 Copy each number and underline the zeros that

Write the value of these digits. are needed. Write ‘none’ if none of the zeros is

a9 needed.

b 8 a 0.40

Here is a number: 15.942 307 006 b 0.024 500

Write the value of these digits. ¢ 0.145000030

a7 d 0.005000000100

b6 e 0.000000123547

Write each of these numbers in words. ? Wl,flt,e the nurT\ber nineteen and sixty-five
millionths using numerals.

a 0.2456

b 0.0364

€ 0.941245

d 0.875016




1.2.2 Representing place value in decimals using powers of 10

After this topic, you will be able to:

e write decimals as words and numerals and use negative powers of 10 in

place-value tables.

You can also write the column headings of a place-value table as powers of 10 in

Key idea index form.
You can use powers of 10
to show the place value
of each digit in a decimal.
Ten- Hundred-
Ones ® Tenths Hundredths | Thousandths Millionths
thousandths | thousandths
1 1 1 1 1 1
1 ¢ 10 100 1000 10000 100000 1000000
1 @ 0.1 0.01 0.001 0.0001 0.00001 0.000001
10° ® 10 107 107 107 107 10°°
0 ® 2 1 7 - 8 3
— Notice the pattern in the powers of 10:
10% =10x10x10 =1000 10t=2 01
To enter 10°0on a , 10
calculator, press these keys: 107 =10x10=100 10-2 = 1 0.01
1) 0])(x8]()])( 5] 10* =10 10x10
0 _

The p.ower key may 10° =1 10-3 — 1 — 0.001
look like @ 10x10x10

In 0.056 2306 how many times
greater is the first 6 than the
second 6?

As you move from each column to the one on its right, the value of the columnis
divided by 10. The negative powers of 10 show that you are looking at parts of a whole.

What do we multiply by to move
from one column to the next?

To move left, | multiply by 10.

How many columns do we move
from one digit to the other?

There are four places to move
between the sixes.

In 1.000 01 how many times
bigger is the first 1 than the
second 1?

.

10x10x10x10 =10000 times
greater.




The place-value table helps you see how to write a number in expanded form.

0.217483=0%X1+2x%X0.1+1x0.01+7x0.001+4x0.0001+8x0.00001+3x0.000001

You can use powers of 10 in index form to write a decimal in expanded form.

0.217483=0%x10°+2%x10 1 +1x102+7x10>+4x10*+8x10> +3x10°°

What is each digit multiplied by in

Write the number 5.107 62 in
expanded form using a) numerals
and b) powers of 10.

the number?

that order.

The digits are multiplied by 1, 0.1,
0.01,0.001, 0.0001, and 0.00001 in

Write the number 7.89053 in
expanded form using a) numerals
and b) powers of 10.

a 510762=5x1+1x0.1+
0x0.01+7x0.001+
6x0.0001+2x0.00001

SO on.

What powers of 10 represent each
of the columns?

1is10°0.1is107%,0.01is 1072, and

b 510762=5x10"+1x10"1+
0x102+7x103+6x1074+2x10™

\. J
Fluency questions

Fill in the numbers in these sentences.
a Thevalue of the digit 8 in the thousandths

1 Hereisanumber written in a place-value table.

Ones+Tenths Hundredths | Thousandths
0 ® 6 7 3

Fill in the numbers in these sentences.

a Thevalue of the digit 7 in the hundredths
columnis 7x 10"

b The value of the digit 6 in the tenths column is
6x10"

¢ The value of the digit 3 in the thousandths
columnis 3x 10"

columnis 8 x 10"
b The value of the digit 6 in the millionths column

is 6x10x10"

() stretch zone 2

4 Write each of these numbers in expanded form
using powers of 10 in numerals and index form.

For example:

0.67=6x%x0.1+47%x0.01=6%x10"1 +7x1072

2 Hereisanumber: 15.942307 006 a 0.56 b 0871 ¢ 0.7021 d 0.0306

Which digit is in the place that has 5 Write the number shown in the place-value table

a value 10 times less than the place s

of the digit 47

. - 10° *10-1 107 |10 [10™* |10 [ 107 | 107’
3 Hereisanumber written in a place-value table. 3 + 0 - 5 5 1 0 3
Ten- Hundred- -~
Ones@ Tenths | Hundredths | Thousandths thousandths | thousandths Millionths
0 ’ 4 5 8 1 0 6




1.2.3 Multiplying and dividing by positive powers of 10

After this topic, you will be able to:

e multiply and divide by positive powers of 10.

Key idea

Multiplying a number by
10 moves each digit one
place value to the left.

Dividing a number by
10 moves each digit one
place value to the right.

Work out
6.7 x10000

The value of each column in a number is ten times greater than the column to the
right. This means that when you multiply a number by 10, all the digits get ten
times greater and move one column to the left.

45x%10 =450

Since 100is 10x 10 multiplying by 100 moves the digits two places to the left. In a
similar way, multiplying by 1000 moves them three places, multiplying by 10000
moves them four places, and so on.

Which way do the digits move when | Work out
we multiply by 10, 100, 1000, ...? 0.23% 1000

They move to the left.

How many places do the digits need
to move?

10000 = 10*, so the digits move
four places.

6.7 x10000 =67000

\.

Dividing by 10 makes the digits in a number move one place to the right.

45+10=0.45
In the same way, dividing by 100 moves the digits two places to the right, dividing
by 1000 moves three places, and so on.



Work out Which way do the digits move when = Work out
They move to the right.

How many places do the digits need
to move?

100000 = 10°, so the digits move
five places.

4300 +100000 = 0.043
\. J

Fluency questions

1 Workout: @m
a 34x10
b 57x100 4 Work out:
c 91-10 a 6.1x10x1000x 100
d 697511000 b 45.102x10 %100 x 1000 x 100
€ 675124 +100+1000+100
% Workout d 641312+1000000 %1000 x 10000 000 +10 000
a 2.3x10000
b 36x 100000 5 Workout:
¢ 6.31x1000000 000 a 5.4x10°x10°
d 452+10000 b 16.2x10* x10°
e 6941251000000 ¢ 8.7x10°+10*
f 947254.63+1000000 d 91.5x10° +10" x10°
3 Work out:
a 6.12x10°
b 3.41x10°
c 0.82x10°
d 12.73x10’
e 6790+10°

f 123540-+10°




1.2.4 Multiplying and dividing by negative powers of 10.

After this topic, you will be able to:

e multiply and divide by negative powers of 10.

Key idea

Multiplying a number by

1
10 Moves each digit one

place value to the right.

Dividing a number by

1 ..
— moves each digit one

10
place value to the left.

Key word

calculation

Work out
905x%x0.1

You can also multiply and divide by numbers such as 0.1, 0.01, 0.001, ...

Since0.1is %, multiplying by 0.1 is the same as dividing by 10.

45%x0.1=45+10=4.5

This means multiplying by 0.01 is the same as dividing by 100, multiplying by 0.001
is the same as dividing by 1000, and so on.

Notice the pattern in these calculations:

6 %1000 = 6000
6x100 = 600
6x10=060
6X1=06
6x0.1=0.6
6x0.01=0.06
6x0.001 =0.006

Which way do the digits move when = Work out
we multiply by 0.1, 0.01, 0.001, ...? 1.05%0.01

Multiplying by 0.1 is the same as
dividing by 10, so they move to
the right.

How many places do the digits need
to move?

10 = 10%, so the digits move one
place.

\.

905x0.1=90.5




Multiplying by 0.1 is the same as dividing by 10. In a similar way, dividing by 0.1 is
the same as multiplying by 10.

6+1000 = 0.006
6+100=0.06
6+10=0.6
6+1=6
6+0.1=60
6+0.01 =600
6+0.001 =6000
Work out Which way do the digits move when | Work out
0.012 = 0.001 we divide by 0.1, 0.01, 0.001, ...? 0.0054 = 0.000 01
Dividing by 0.001 is the same as
multiplying by 1000, so they move
to the left.
How many places do the digits need
to move?
1000 = 10°, so the digits move
three places.
12
. J/

Fluency questions

1 Work out: @m
a 52x0.1 ¢ 85+0.1
b 7.3x0.1 d 61+0.1 4 Workout:
2 Work out: a 5.31x1000+0.1x0.001+10
a 46x0.001 d 645+=0.01 b 732+0.000001x1000000+0.1+100000
b 590x0.0001 e 8430-=0.001 C 8.2146x0.000001x1000+0.01+0.001
¢ 92700x0.000001 f 0.6987-+0.00001 5 Work out:
3 Work out: a 67.2x10%+107>x107"
a 81x10-3 C 45-102 b 19.2:10°x107*+107

b 761x107° d 34.79+107* € 0.754x10°°+10" +10"* %107’




1.2 Intelligent practice

In each question, you might notice something when you move from one question part to
the next. What is different between each question part (e.g. 1b) and the one that came
before (e.g. 1a)? Decide how you expect the answer to be different. Then work through the
question and check your answer. Think about why your prediction was right or wrong.

4 )
1 Whatisthe value of the digit 3 in each number?
a 3.15 d 0.3150
b 0.315 e 31.500
¢ 0.0315 f 0.00301050

2 What s the ten millionths digit in each number?

a 0.52342456
b 0.523424567
€ 0.678523424567
d 0.678520024567

3 Whatis the ten millionths digit in each number?

a 0.00000456
b 0.45600000
¢ 0.00456000000
d 0.00000045600

4 Here are some numbers written in expanded form. Write them in ordinary form.

a 7x0.1+3x0.01+5x0.001

b 7x0.1+0x0.01+3x%x0.001+5x0.0001
¢ 7x0.1+3x%x0.001+5x%x0.0001

d 7x1+3x%x0.01+5x0.0001

5 Here are some numbers written in expanded form. Write them in ordinary form.

a 9x101+3%x102+8x1034+5%x10*+1x10™
b 9x101+8%102+3%x10° +1x10* +5%x10™°
€ 9x10°14+0%x102+0x103+5%x10*+1x10™
d 9x101+5%x104 +1x107°
€ 9x10t+1x10*+5%x107°

6 Which zeros in these numbers are needed and which are not needed? Explain why.

a 5.6700
b 0.0567




1.2 Which method?

In these questions, you will need to think carefully about which methods to apply.
For some questions, you might need to use skills from earlier chapters.

4 )

1 Thistable shows the names of the place-value columns in words, numerals,
fractions, and powers of 10. Copy the table and fill in all the gaps.

Ones + Tenths Hundredths
1 ® o0l 0.01 0.00001
= L
¢ 10 1000
® 10 107
2 Copy these and fill in the boxes to make the calculations correct.
a 36x[1=360 € 36000+[1=36
b 36+ =360 f 36000x =36
C 360x[1=36 g [1x0.00001=3.6
d 3600x[0=236 h [0+0.00001=23.6
3 Copy these and put the correct symbol, = or #, into each box.
a 5.068[15x1+0x0.1+6x0.01+8x0.01 € 5.068[05%x10°+6x1072+8x1073
b 5.068[15+1x0+0.1x6+0.01x8+0.01 d 5X1+6XL+SXLDS.068
100 1000

4 Write the number 23.045 in expanded form with powers of 10 in three different ways
(using numerals or index form).

5 Write down five numbers, each less than the one before, which contain 7 hundredths.

6 IfI multiply by 10, then again by 10, then again by 10, it is the same as
multiplying by 1000, because 1010 x 10 = 1000.
Write down a single multiplication that is the same as each of these.

a x100x10 e x0.01x0.01

b x10x10x1000 f x0.001x0.1x0.1
¢ x100x100x100 g %x10x0.01x100
d x0.1x0.1 h x1000x0.001

7 Ifldivide by 10, then again by 10, then again by 10, it is the same as dividing by 1000,
so +10+10+10is equivalent to +1000 because 10x10x 10 = 1000.
Write down a single division that is the same as each of these.

a +100-+10 e +0.01+0.01

b +10+10+10000 f +0.1+0.01+0.001
¢ +100+100-+100 g +1000+0.001

d -0.1+0.1 h +100+0.1+1000

8 Laylasays, ‘The number 0.00007 is less than the number 0.0008 because 7 is less
than 8. Is Layla correct? Explain your reasoning.

9 Explain how you know that the number 4x 107 is greater than the number 3x 107,

NG




1.2 Expert practice

There may be more than one way to look at these questions. Once you have

answered a question one way, can you think of another way?

s

1 a Copyandcomplete the Venn diagram with a number that fits each section. If a section cannot be filled,
explain why.

Less than 0.1 Greater than 0.01

Has 6 ten thousandths

b Is there more than one number that can go in the centre section? Explain how you know.

2 Here arefive digits:
7 9 0 1 8
Use all of these digits, and a decimal point if necessary, to make:

a the least possible number

b the number closestto 1

¢ the number closest to 80

d the greatest number less than 10
e the least number greater than 7.

3 Here are two numbers with some of their digits hidden. Which number is greater? How do you know?

0.62848 0.7@#1

\




