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Introduction

Introduction

Welcome to Stage 3 of Cambridge Primary Mathematics. We hope that this
book will show you how interesting and exciting mathematics can be.

Mathematics is everywhere. Everyone uses mathematics every day. Where
have you noticed mathematics?

Have you ever wondered about any of these questions?

e What can | do to help me make good estimates of quantities?
e What is the complement of a number?

e How are multiplication and division connected?

e What is an equivalent fraction?

e What do ‘kilo’, ‘centi’ and ‘milli’ mean?

e What are area and perimeter? How are they the same?
How are they different?

e How do you read a timetable?

e Whatis aright angle?

e How can | explain to someone how to get to the park?
e How do you solve a mathematics problem?

You will work like a mathematician to find the answers to
some of these questions. It is good to talk about the
mathematics as you explore, sharing ideas. You will reflect on
what you did and how you did it, and think about whether
you would do the same next time.

You will be able to practise new skills and check how you
are doing and also challenge yourself to find out more.
You will be able to make connections between what seem
to be different areas of mathematics.

We hope you enjoy thinking and working like a mathematician.

Cherri Moseley and Janet Rees
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How to use this book >

How to use this book }

In this book you will find lots of different features to help your learning.

Getting started
Questions to find out what 1 Shapes can be grouped using their faces, vertices or edges.

yOU knOW a I ready. Draw arrows to sort these shapes into a group.

Some will go into more than one group.

SYS o 1]

| one or more curved surfaces | | all faces rectangular |

v

| more than five vertices ‘

What you will learn in We are going to ...

. e learn about prisms and find what is the same and what is different
the unit. between prisms and pyramids

v

e build and name 3D shapes

e describe and sketch 3D shapes.

Important words that
you will use.

buy = change

v

decimal point

spend

Step-by-step examples

ShOWing a WCIy to What is the value of the ringed digit in this 3-digit number?
solve a problem. 402

v

472 is four hundred and It helps to say the number
seventy-two. out loud.

The 7 is in the tens place. You say the value of each
digit as you read it.

There are often
many different ways to
solve a problem.

The value of the 7 is 7 tens,
so itis 70.

6 >
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» How to use this book

These questions will —— q 7 Explain what happens to a single-digit number and
heIp you develop your skills a 2-digit number when it is multiplied by 10.

of thinking and

working mathematically.

Think like a mathematician

An investigation to carry out <
- - Tomas made nine 3-digit numbers using a set of place value cards.
Wlth a partner orin groups' — Seven of the numbers are 473, 689, 358, 134, 925, 247 and 791.

ThIS W|” help develop What could the other two numbers be?
. . . Compare your numbers with those of someone else in your class.
your Skl”S Of thlnklng a nd If your numbers are different, can you explain why?

working mathematically.

® Arun says multiples of 10 are special numbers.

Questions to help you —— Why do you think Arun says that?

think about how you learn.

What you have learned in
the unit.

cord time using digital clocks.

ue and digital times.

A 4
P = -

Q

s |

> LEame

Questions that cover
what you have learned
in the unit.

v

At the end of several units,
there is a project for you to 384
carry out using what you
have learned. You might

make something 2 > Project 4

or solve a problem. > : :

Projects and their qccompqnying Sofia and Arun are playing a fraction game. They draw a grid
teqcher guidance h(]ve been like this and write a denominator of 10 in each box:
written by the NRICH Team.
NRICH is an innovative
collaboration between the
Faculties of Mathematics and
Education at the University of Cambridge, which focuses on problem solving
and on creating opportunities for students to learn mathematics through
exploration and discussion. nrich.maths.org.

&
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Thinking and Working Mathematically >

Thinking and Working
Mathematically

There are some important skills that you will develop as you learn
mathematics.

Specialising

is when I give an
example of something
that fits a rule or
pattern.

Characterising
is when I explain how
a group of things are
the same.

Generalising
is when [
explain a rule or
pattern.

Classifying
is when I put things
into groups.

8 >
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» Thinking and Working Mathematically

Critiquing
is when I think about
what is good and what
could be better in my
work or someone
else’s work.

Improving
is when I try to
make my Work /
better.

~ —

Conjecturing is
when I think of an idea
or question to develop
my understanding.

Convincing
is when I explain my
thinking to someone else,
to help them
understand.

»

= W
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n Numbers to 1000

Getting started

1 Complete the 100 square pieces.
77
46
23
52

2 Mark 42 and 87 on the number line.

< I I I I I I I I I —>

0 10 20 30 40 50 60 70 80 90 100

3 Round each number to the nearest 10.

72 — 29 — 45 — 60

10 >

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

1.1 Hundreds, tens and ones

We all use numbers every day. In this unit you will 230
explore numbers to 1000. There are 365 days in a year,
you might live at number 321 or read a book

with 180 pages in it.

330

> 1.1 Hundreds, tens and ones

We are going to ...
e say, read and write numbers and 0 1000

e know the value of each digit in

e count on and count back m

3-digit numbers are made up of hundreds, tens and ones.

hundreds tens ones
\ / (thousand)
Y

d 10 from any number.

327
/ y \
300 20 7

You need to know what each digit represents to
understand the value of the whole number.
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1 Numbers to 1000 >

Exercise 1.1

q 1 Complete these pieces, which are from a 1 to 1000 number grid.

132 479

256 147 782

2 Complete the missing numbers.

428 = 00 + 0 +

913 = 00 + 0 +
= 500 + 70 + 6
= 300 + 90 + 5

12 >
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1.1 Hundreds, tens and ones

3 What 3-digit number is shown in each place value grid?

a b
100s 10s 1s 100s 10s 1s

) **** **** * W
w * % :: *

4 What 3-digit number is represented below?

O
O
O
O
Worked example 1
What is the value of the ringed digit in this 3-digit number?
4@)2
472 is four hundred and It helps to say the number
seventy-two. out loud.
The 7 is in the tens place. You say the value of each
The value of the 7 is 7 tens, digit as you read it.
soitis 70.
d 5 Whatis the value of the ringed digit in each 3-digit number?
6Q7 1009
921 394
76® 253
13 >
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1 Numbers to 1000 >

Is it easier to find the value of the hundreds, tens or ones digit?
Why do you think that is?

Think like a mathematician

Tomas made nine 3-digit numbers using a set of place value cards.
Seven of the numbers are 473, 689, 358, 134, 925, 247 and 791.
What could the other two numbers be?

Compare your numbers with those of someone else in your class.

If your numbers are different, can you explain why?

6 Use these number words to write four 3-digit numbers.

hundred eight and seventy- fifty- three

Look what | can do!

14 )
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1.2 Comparing and ordering

> 1.2 Comparing and ordering

We are going to ...

When you know the value of each digit in a 3-digit number,
you can compare numbers and use what you find out to put
them in order. You can also estimate where a number

belongs on the number line.

(

inequalities
is greater than, >

is less than,

symbol

Exercise 1.2

v 1 Complete these pieces from a 1000 square.

320 890 653

15 >
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1 Numbers to 1000 >

2 Compare these numbers and complete the sentences.

a 100s 10s 1s
4 5 8
6 4 3
isgreaterthan____ and
is less than
b 100s 10s 1s
4 7 5
4 7 2
isgreaterthan____ and
is less than
c [ 100s [ 10s | 1s |
8 3 8
8 8 3
isgreaterthan___ and
is less than

q 3 Order these numbers from smallest to greatest.

679 475 621 38 563

smallest greatest

16 >
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1.2 Comparing and ordering

4 Order these numbers from greatest to smallest.

48 834 438 384 483

greatest smallest

5 Mark the numbers in question 4 on the number line.

< | | | | | | | | | (N
! ! ! ! ! ! ! ! !

! !
0 100 200 300 400 500 600 700 800 900 1000

'q 6 Estimate the value of each number

marked on the number line. _
Remember that ‘estimate’

is a sensible guess.

S S L ——— :‘: >

! !
0 100 200 300 400 500 600 700 800 900 1000

7 Complete these inequalities

<263 671< > 457 346 >

q Think like a mathematician

Use these numbers and symbols
to make three correct statements.

234, 243, 243, 278, 278, 287, <, =, >. First, it is easier to use te

Find a different way to do it. equals sign and GG
two numbers

that are the same.

Compare your answers with those
of someone else in your class. How
are they the same? How are they
different? Work together to find Sophia? Why?
all the possible solutions.

Do you agree with

17 >
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1 Numbers to 1000 >

Look what | can do!

> 1.3 Estimating and rounding

We are going to ...

You don’t always need to know how many there are. [
Often, an estimate is enough. You can estimate by
giving a range of numbers or by rounding a number
to the nearest 10 or 100.

estimate
range

round, rounding

Exercise 1.3

1 Estimate how many spots there are in the box.

18 >
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1.3 Estimating and rounding

'q 2 Class 3 used this table to check their estimates of the
number of beans in different plastic bags.

Number of beans Mass of beans
100 10 grams
200 20 grams
300 30 grams
400 40 grams
500 50 grams
600 60 grams
700 70 grams
800 80 grams
900 90 grams

1000 100 grams

a Marcus estimated that his bowl had 400 to 500 beans.

They weighed 56 grams. Is this a good estimate?

b Zara estimated that her plastic bag had 200 to 300 beans.

They weighed 24 grams. Is this a good estimate?

c Arun’s beans weighed 78 grams. What range would

be a good estimate for his beans?

3 Round each number to the nearest 10.

123 — 678 — 385

907 — 740 — 598

19 5
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1 Numbers to 1000 >

v 4 Round each number to the nearest 100.

123 — 678 — 385

907 — 740 — 598

If the numbers in questions 3 and 4 were dollars ($),

grams or kilometres, could you round them to the nearest
10 or 100 dollars ($), grams or kilometres?

5 Which number in questions 3 and 4 rounds to the same number
when rounded to the nearest 10 and to the nearest 100?

Think like a mathematician

A number rounded to the nearest 10 and to the nearest 100
is a multiple of 100. What could the number be?

Sofia includes 100, 200, 300, 400, 500, 600, 700, 800, 900 and
1000 in her list of numbers. Do you agree with her? Why?

Look what | can do!

20 )
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1.3 Estimating and rounding

Check your progress

21 S
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n Addition,

subtraction and money

1 The addition machine adds 43 to each number in the grid.
Complete the answer grid. How will you find your totals?

11 | 25 | 13
32 | b6 | 34
46 | 21 | 40

2 Choose a number from the second jar of numbers to subtract
from a number in the first jar. How will you find your answers?

= =

97 89 76 b3 32 41
68 /8 96 25 34 14

— T~ T~
67 85 23 50

22
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2 Addition, subtraction and money

3 Bruno buys a T-shirt for US$16 and 95c.
Which banknotes and coins could he pay with?

Find a different way to pay.

You add and subtract every day for lots of different reasons.
You also add and subtract with money to find out if you have
enough money to buy things and how much change you will get.

Do | have enough to buy
the football shirt and the socks?
Will I get any change?

23
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>

2 Addition, subtraction and money

> 2.1 Addition

We are going to ...

4

You can already add two 2-digit numbers.

In this unit you will find out how to add numbers with compose
up to three digits. You will find out what to do when decompose
you have too many ones for the ones place. exchange
. regroup
Exercise 2.1 _
single

1 Choose a number from each number jar to add
together. Show your method. Do this three times.

38 16 57
29 43 065

/7 4 2
5 9 0

8 6 30

N
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2.1 Addition
2 Read across the grid or down the grid to find a
3-digit number. Then choose a single digit from 5 1 2
any square in the grid to add to your number.
3 6 8

Show your method. Do this three times.

3 On Tuesday, 134 adults and 53 children

e
visited the library. How many people

visited the library on Tuesday? Round each number to

_ _ the nearest 10 to help you
Estimate and then find the total. estimate your answer.

Show your method. ~— C

(_(') N

0 LIBRARY [

/
\ @4 L
& ‘l (I S 3
. LD [
A\ NI, i AN

< >

25
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2 Addition, subtraction and money >

4 On Thursday, 215 adults
and 67 children visited
the museum.

How many people visited
the museum on Thursday?

Estimate and then find
the total. Show your method.

5 A baker made 148 chocolate
cakes and 136 lemon cakes.

Estimate and then calculate
how many cakes the baker
made. Show your method.

6 The school library has
439 fiction books and
326 non-fiction books.

Estimate and then calculate
how many books the
library has all together.
Show your method.

26
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2.1 Addition

# Think like a mathematician

Kiko spilt some ink on the ones digits in her calculation.

24*+ 13* =381

What could her calculation have been?

Did you find all the possibilities for Kiko’s calculation?

Compare your solutions with those of other learners in your class.

® Complete the sentence. Next time, when I investigate a
calculation like Kiko’s, I will ..

Look what | can do!
||

27
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2 Addition, subtraction and money >

> 2.2 Subtraction

We are going to ...

You can already subtract a 2-digit number from another
2-digit number. In this section you will find out how to regroup
subtract a 1-, 2- or 3-digit number from a 3-digit number.

You will find out what to do if you don’t have enough ones
to subtract the numbers from.

Exercise 2.2

q 1 Use the three digits 4, 6 and 8 to make a 2-digit number
and a 1-digit number. Subtract the single-digit number
from the 2-digit number. Show your method.

Can you find and solve the six possible calculations?

28
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2.2 Subtraction

2 Use the four digits 3, 5, 7 and 9 to make a 3-digit
number and a 1-digit number. Subtract the single-digit
number from the 3-digit number. Show your method.

Find and solve at least six of the possible calculations.

3 178 cartons of milk are delivered to the store.
25 of them are damaged.

Estimate and then calculate how many cartons of
milk the store can sell. Show your method.

4 262 melons are delivered to the store, but 37 of them
are damaged.

Estimate and then calculate how many melons the
store can sell. Show your method.

29

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

2 Addition, subtraction and money >

5 On Tuesday, the post office has 472 parcels for delivery.
A van takes 267 of the parcels.

Estimate and then calculate how many parcels are left.
Show your method.

6 On Friday, the post office has 683 parcels for delivery.
A van takes 548.

Estimate and then calculate how many parcels are left.
Show your method.

30 D
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2.2 Subtraction

q Think like a mathematician

Faisal spilt some ink on the ones digits in his calculation.

194 - 144

What could his calculation have been?

Did you find all the possibilities for Faisal’s calculation?

Compare your solutions with those of other learners in your class.

® How is exploring a subtraction like Faisal’s the same
as exploring an addition like Kiko’s in Section 2.17?
How is it different?

Look what | can do!
||
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2 Addition, subtraction and money >

> 2.3 Money

We are going to ...

Adding and subtracting money is the same as adding
and subtracting numbers. You must make sure that
you take note of the currency units when you add and
subtract. $5 - 5c does not leave you with no money!

buy change

decimal point

spend

Exercise 2.3

d 1 Write each amount using a decimal point.

$4 and 50c

$8 and 70c

$24 and 5c
$10
99c

2 How many dollars and cents are there in each of these amounts?

$20.45
$9.75

$15
$2.09
$0.30

32 )
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2.3 Money

3 Use a decimal point to write each amount of money in
dollars and cents.

a

The Tc coin costs more than 1c to make. Some people think
that it should no longer be made and used. What do you think?

33 )
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2 Addition, subtraction and money >

ﬂ Think like a mathematician

Zara has two different banknotes and two different coins
in her pocket.

How much money could she have?
What is the greatest amount of money that she could have?

What is the smallest amount of money that she could have?

\ .

4 Sumi and Virun visit the school shop.

\405@’ 26¢ ¢ Sharpener 30c %
// Thick felt pen 45c¢
-

Pencil 18c Pen 65c¢ Highlighter 37c

a Sumi has 50c. She buys a pencil and an eraser.
How much does she spend? How much change will she get?

b Virun has 90c. He buys two highlighter pens.
How much does he spend? How much change will he get?

34 )
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2.3 Money

2 Food
| A Menu
P———

Coffee $3 Tea $2 Soda $l 10

¥ T

Milkshake $3.25 Orange juice $2.20

a Jamila buys a coffee, a soda and a milkshake with $10.
How much does she spend? How much change will she get?

b Liam has $5 to spend on two drinks. He does not like
coffee. What could he buy? What change would he get?

6 Two ice creams cost $8. How much does one ice cream cost?

Write your number sentence and solve it to find the cost of
an ice cream.

LB_3_2_32

35
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2 Addition, subtraction and money >

7 Priya pays for her trainers with a $50 note.
She gets $17 change. How much do the trainers cost?

Write your number sentence and solve it to find the
cost of the trainers.

LB_3_2_33

8 Xiumin has $6.50. He buys a comic and gets
$1.20 change. How much does the comic cost?

Write your number sentence and solve it to find the
cost of the comic.

36 D
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2.3 Money

9 Isha writes the calculation $50 —

Write a problem to match Isha’s number sentence.

Look what | can do!

Check your progress
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2 Addition, subtraction and money >

3 Bao pays for his new jacket with a $50 note.
He gets $24 change. How much does the jacket cost?
Write your number sentence and solve it to find the

cost of the jacket.

LB_3_2_37
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Project 1: Surprising sums

2 2 Project 1

Surprising sums

Marcus has been exploring the digit sums of different
numbers. He knows that to find the digit sum of a number,
he has to add the digits together. If the answer isn’t
a 1-digit number, Marcus will add the digits of

this number, repeating this until his final answer is a
1-digit number.

For example, to find the digit sum of 76, Marcus would
start by calculating 7 + 6 = 13. Then because 13 isn’'t a
1-digit number he would work out 1 + 3=4. As 4 is

a 1-digit number, this is the digit sum of 76.

He starts with the number 435.

What steps does Marcus go through to find the digit sum?

Does the digit sum of this number give us any information about the
number 4357

In his maths lesson, Marcus is practising 2-digit addition.

He works out that 22 + 41 = 63. He is curious about how the
digit sum changes when you add two numbers together,

so he works out the digit sums of 22 and 41, and then he
finds the digit sum of 63.

Have a go at working out these digit sums. What do you notice?

Marcus also knows that 45 + 24 = 69, and he works out the
digit sums of these three numbers.
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2 Addition, subtraction and money >

What do you notice this time? How are the digit sums of 45
and 24 related to the digit sum of 69?

Have a go at making up an addition question and answering it.
You can then find the digit sums of all the numbers you have used.

Do you notice anything? If so, what?
What happens if we add more than two numbers together?
What happens if we add bigger numbers together?

Do you think the patterns you have spotted will always work?
Why or why not?
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B Multiplication

and division

1 You know the multiplication tables for 1, 2, 5 and 10.
Write all the multiplication facts with a product of 10.

What do you notice about the multiplication facts that
you have written?

2 You also know the matching division facts for the
multiplication tables for 1, 2, 5 and 10.
Write all the division facts with a quotient of 5.

3 Arun counted on in tens. Write the next four numbers.

174, 184, 194, , , ,
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3 Multiplication and division >

When you have more than one group all the same size, you can
multiply together the group size and how many groups, to find
out how many all together. You can do this for numbers, people,
objects, lengths or prices. You will do this many times in

lots of different situations.

‘1__\\
) A
@,

N
TV T
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3.1 Exploring multiplication and division

> 3.1 Exploring multiplication
and division

We are going to ...

Knowing the pattern of the multiples of a
number helps you to remember them or work
them out. You can connect multiplication and multiple pattern
division facts in a fact family just like you did
with addition and subtraction.

commutative

sequence term

term-to-term rule

Exercise 3.1

1 Draw a ring around all the multiples of 2.

76 641 239

532 210 4000

433

95
784

127 38 670
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3 Multiplication and division >

2 Why are multiples of 2 also even numbers?
3 Sort these numbers into the correct place on the Venn diagram.

45, 120, 132, 401, 740, 215, 805, 490, 96, 387, 350, 675.

numbers to 1000

multiple
of 10

What do you notice about the Venn diagram?

Think like a mathematician

Sofia says that if you are sorting multiples of 2, 50or 10 in a
Venn diagram, the multiples of 10 always belong in the overlap
and it does not matter which two sets of multiples you sort.

Do you agree with Sofia? How do you know?

® Arun says multiples of 10 are special numbers.

Why do you think Arun says that?

44 >
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3.1 Exploring multiplication and division

4 Write the fact family for this array.

WHWW W
W W W W
WHWW W
WHWW W
W W
W WY

5 Monifa wrote the fact family for 3 x 10:

3x10=30,10x3=30,30=3x10,30=10x 3,
30+10=3,30=10+3,30+3=10,30=3 + 10.

Is Monifa correct?

d Think like a mathematician

How is finding a fact family for a multiplication fact the same
as finding a fact family for an addition fact?

How is it different?

.
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3 Multiplication and division >

6 Choose three single-digit numbers and three 2-digit
numbers to multiply by 10. Record your multiplications.

x 10 = x 10 =
x 10 = x 10 =
x 10 = x 10 =

7 Explain what happens to a single-digit number and
a 2-digit number when it is multiplied by 10.

Pencils

Pencils Pencils Pencils Pencils Pencils

A school has 23 boxes of 10 pencils.
How many pencils does the school have? Show your method.
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3.2 Connecting 2 x, 4 x and 8 x

9 The term-to-term rule is: the next term is 5 more than the
previous term. What are the next four numbers in the sequence?

6, 11, , , ,

Look what | can do!

> 3.2 Connecting 2 x,4 x and 8 x

We are going to ...

When you know the multiplication table for 2, you can use
it to find other multiplication tables by doubling. You can
use the patterns of the multiples to help you count in twos,
fours or eights from any number.

Exercise 3.2

1 Which multiplication fact is represented below?
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3 Multiplication and division >

'q 2 What are the next five multiples of 4?

4’ 8! 12’ 16! 20, 1) L) L) L

3 Write the missing multiplication facts.

2x7=14

double — Ax3=12

2x5=10 < halve

4x4=16

4 Which multiplication fact is represented below?

e = = - S

5 Colour all the multiples of 8.

71 72 | 73 74 75 | 76 | 77 | 78 | 79 | 80

81 [ 82 | 83 | 84 | 8 | 8 [ 8 | 88 | 89 | 90

91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 [ 99 | 100

101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110

111 (112 (113 | 114 { 115 | 116 | 117 | 118 | 119 120

6 Write the missing multiplication facts.

2x9=18

double — double — 8x5=40

< halve 4x6=24 < halve

2x3=06
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3.2 Connecting 2 x, 4 x and 8 x

If you sorted the multiples of 4 and the

multiples of 8 on to a Venn diagram, which
parts of the diagram would be empty? Why?

q 7 The term-to-term rule is add 4.

Start at 5. What are the next five numbers in the sequence?

5’ 1 1 K ’

ﬂ 8 What is the term-to-term rule in the sequence below?
What are the missing numbers?

3,11, 19, , 35,

The term-to-term rule is

Think like a mathematician

Zara said that if the term-to-term rule is an even number,
then the terms wiill all be even if the start number is even.
Is Zara’s conjecture correct? How do you know?

Share your investigation with a friend. Do you agree?

Look what | can do!
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3 Multiplication and division >

> 3.3 Connecting 3 x, 6 x and 9 x

We are going to ...
e Dbuild the multiplication tables for 3, 6 and 9
e connect the multiplication tables for 3, 6 and 9

e count in threes, sixes or nines from any start numbe

When you know one multiplication table, you can use it
to find other multiplication tables by doubling, adding or
(counting stick)

subtracting. You can use the patterns of the multiples
to help you count on or count back from any number.

Exercise 3.3

1 Write the multiples of 3 and 6.

1 2 3 4 5 6 7 8 9 10
3 x 3 15
6 x 6 60

2  Which multiplication facts from the multiplication tables
for 3 and 6 have the same value? The first one is done for you.

3x2=6x1

3 Write the missing multiplication facts.

6x5=30

3x7 =21 double —

< halve 6x8=48

3x9=27
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3.3 Connecting 3 x, 6 x and 9 x

'q 4 Colour the multiples of 9 on this 100 square.
Describe the pattern you make.

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

/1 72 /3 /74 75 /6 77 /8 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 | 100
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3 Multiplication and division >

5 Doubling the multiplication table for 6 does not give the
multiplication table for 9. What could you do instead?
Give an example.

6 Multiply the numbers in the bricks next to each other to
find the number for the brick above.

Where have you seen walls like this before?
What were they used for?

'q 7 The term-to-term rule is add 9. Choose a start number
and write the first five numbers in your sequence.

When the start number is the same as the term-to-term

rule, how can you describe the numbers in the sequence?
For example, start at 9, term-to-term rule is add 9.

9x3=5x3+4x3=15+12=27
L 1 L 1

Draw a picture to show how you can add the multiplication
tables for 5 and 3 together to find 8 x 4.

52 O
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3.3 Connecting 3 x, 6 x and 9 x

Compare your drawing with that of a friend.

How are your drawings the same?
How are they different?

9 If you know that 6 x 9 = 54, what other connected
facts do you know?

N
/ v »

'q Think like a mathematician

The digit sum of a number is found by adding the digits
together; for example, the digit sum of 24 is 2 + 4 = 6.

If the sum is more than 9, repeat until you have a single digit;
for example, the digit sum of 48is4+8=12,1+2 =3.

Is there a pattern in the digit sums of the multiples of 3, 6 and 9?

Look what | can do!
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3 Multiplication and division >

Check your progress
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3.3 Connecting 3 x, 6 x and 9 x

Continued
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n 3D shapes

Getting started

1 Shapes can be grouped using their faces, vertices or edges.

Draw arrows to sort these shapes into a group.
Some will go into more than one group.

dasanl

one or more curved surfaces all faces rectangular

more than five vertices

2 Name two 3D shapes that have fewer than six vertices.

mh

—

8y

3\; A8 éz, .

C—

i
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4.1 3D shapes

This unit will introduce you to prisms. You will compare prisms
and pyramids to find what is the same and what is different
about them. You will use what you know about 3D shapes to
identify, build, name, describe and sketch them.

> 4.1 3D shapes

We are going to ...

e learn about prisms and find what is the s and what is

different between prisms and pyramids
e build and name 3D shapes

e describe and sketch 3D shape

You will have seen 3D shapes all around you but do
you know what they are? Do you know what a prism is?
Can you find prisms at school and at home? prism

apex

This section will help you to recognise prisms and pyramids
and use other more familiar 3D shapes in different puzzles
and activities.
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4 3D shapes >

Worked example 1

A prism has two ends that are the same shape and size. It has flat sides.

Put a ring around the shapes that are not prisms.

S G= A B

Look at the ends. Look at the sides.

a, ¢, f and g are not prisms because they do not all have flat sides or two
ends that are the same shape and size.

Exercise 4.1
'q 1 Put aring around the prisms.

_____
v
2
4
’
7’

How do you know they are prisms?

Why aren’t the other shapes prisms?
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4.1 3D shapes

2 Write the name of the shape and say whether it is a prism,
a pyramid or neither.

edges
faces

vertices

__ edges
faces

vertices

__ edges
faces

vertices

__ edges
faces

vertices

__ edges

faces

vertices

Sketch a prism. Sketch a pyramid.
é Y

\. J
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4 3D shapes

1
|
|
1
|
|
|
|
1
|
|
1
|
|
e
’

Dice key
Symmetrical All faces All faces one
are identical triangular face
At least one At least one All faces
circular face | rectangular face are squares

You will need a die and a set of coloured counters in
two different colours.

Take turns to roll the die and check your shape using the key.
Place a counter on the shape that matches the key.

Keep playing until all the shapes are covered.

The winner is the player with the most counters on the shapes.
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4.1 3D shapes

4 Work with a partner.
Sketch 3D shapes.

4 N
G Y
Sketch a cuboid.

4 N
G Y

Sketch two cubes joined together.
é Y

\. J

Choose another 3D shape to sketch. Name it.

a4 )
\, J
61
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4 3D shapes >

q Think like a mathematician

How many bricks would you need to make each of these
rectangular prisms?

a b A
A

@

c di

Count the number of cubes used each time.
Can you see a pattern or a rule?

Choose a different number of bricks.
How many different rectangular prisms can you make?

Look for number patterns or rules. What do you notice?

Compare the results of your investigation with a partner’s
results. If you were going to do the investigation again,
would you do something different?

How does working systematically help you make sure
that you have found all the possible rectangular prisms?
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4.1 3D shapes

Look what | can do!

Check your progress
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4 3D shapes >

2 2> Project 2

Prism to pyramid

Zara has some straws and some balls of modelling
clay that she is using to make 3D shapes.
She starts by creating a triangular prism.

How many straws does she use?
How many balls of modelling clay?

Zara decides to remove some straws and balls of clay
to make her shape into a triangular pyramid instead.

How is this shape similar to the triangular prism?
How is it different? What do you notice about the straws
and balls of modelling clay?
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Project 2: Prism to pyramid

Zara decides to make another prism and turn it into a pyramid,
this time with a square base.

How many straws and balls of modelling clay will she need
to make the prism? How will she change the shape to turn
it into a pyramid?

Zara has spotted some interesting similarities and differences
between the prisms and pyramids, and she decides to investigate
further. She makes some more prisms and pyramids with

bases that are pentagons and hexagons.

How many straws and balls of modelling clay will Zara use
for each shape?

Can you see any interesting similarities and differences
between the prisms and pyramids? Can you use this to
explain how the number of straws and balls of modelling clay
will change each time Zara turns a prism into a pyramid?
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B Mecasurement,

area and perimeter

1 Use aruler and a pencil to draw these lengths on a piece of paper.
a 2 centimetres
b 8centimetres
c between 5 and 6 centimetres
d more than 3 centimetres but less than 14 centimetres
2 Estimate and measure the length of
a your hand
b your shoe
¢ a pencil

d a book

In this unit you will be learning more about measurement.
Kilometres are units used to measure long distances.
Perimeter is the distance around a space.

Area is the space inside the perimeter.
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5.1 Measurement

> .1 Measurement

We are going to ...

This section will use measurements of length, ("
including kilometres.

centimetre (cm)

You will use estimation and rounding when KilemeticHkm}

you measure. metre (m)

You will work with both regular and irregular shapes. rounding
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5 Measurement, area and perimeter >

Worked example 1

Estimate and then measure the length of this line.

estimate=__ measure =

How close was your estimate?

When you are estimating, you do not need to be exact. When you are
measuring, the measurement needs to be exact.

Exercise 5.1

'q 1 a Draw two lines to make this into a
square. Estimate and then measure
the length of the sides.

estimate =

measure =

b Draw three lines to make this into
a square.

Estimate and then measure the
length of the sides.

estimate =

measure =
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5.1 Measurement

2 Use the tip to help you work out
these conversions.

a 7m= cm b 250 cm = m 100 cm = 1 metre

c 3lm= em d lkm = m 1000 m = 1 kilometre
2 2

e 750m= km f lkm= m

4
3 Circle the things that would be measured using kilometres.

the distance between |the height of a door  |the length of a
two continents football pitch

the width of a towel |the length of a train [the length of a whale

the height of a giraffe |the distance of a the length of a long
marathon race journey

Draw or write three more things that would be measured
using kilometres.

4 Round the measurements of the length of the table,
the length of the bed and the length measured by the tape.

Object ‘wnt Rounded measurement

length 76 L cm a How long is the coffee
2 table, to the nearest cm?

b To the nearest 10 cm?

¢ To the nearest 100 cm?

length 2751 cm | @ How long is the bed, to
4 the nearest cm?

b To the nearest 10 cm?

c To the nearest metre?
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5 Measurement, area and perimeter >

Object Measurement Rounded measurement
a length a Round to the nearest cm.
measuring b To the nearest 10 cm.
466 mm
c To the nearest 100 cm.
e mEVALE 10 a distance of a Round up to the nearest
BESSEGES 16 16 km 10 km.

b Round down to the
nearest 5 km.

q Think like a mathematician

Al

Silas and Simon are snails. They live on a wall.
They can travel only along the edge of the bricks.
Each brick is 30 cm long and 15 cm wide.

Silas wants to visit Simon.
Calculate the shortest route, keeping to the edge of the bricks.

Calculate two other routes.

Record what you have discovered.
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5.2 2D shapes and perimeter

Compare your answers with your partner’s answers.
Were they the same? Did you both have the same
shortest route?

What if the length of the sides of some of the bricks
changed? How would that change the shortest route?

Look what | can do!
||

> 5.2 2D shapes and perimeter

We are going to ...

In Stage 2 you learned about regular polygons.

A reqgular polygon is a shape
that has all sides and angles
the same size.
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5 Measurement, area and perimeter >

An irregular polygon is a shape that has sides ("

and angles of different sizes. ] e el S s

kilo perimeter

. 0 QO o
semicircle
\_

The perimeter of a shape is the total length of
all of its sides.

How could you find the perimeter of a shape?

Worked example 2

The perimeter of a shape is the distance around its edge.

Shape A is a square.

Is its perimeter 9 cm? Explain your answer.

The perimeter is 12 cm because each side is 3 cm and
there are four sides.

3+3+3+3=12 3x4=12
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5.2 2D shapes and perimeter

Exercise 5.2

q 1 Explain what happens to the perimeter when the
squares get bigger.

m d Fr

Draw the next two squares in the sequence and write their perimeters.

2 a Colour the regular shapes.

b Draw a ring around the irregular shapes.

A @D () &
AOAQ
[N s Rl e

c Draw two regular and two irregular shapes of your own.

Label them.
f N
G Y
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5 Measurement, area and perimeter >

3 Use ten sticks to make two different shapes that each
have a perimeter of 10 units. Draw what you did.

([ Y

\. J

Try with 12 sticks. Draw what you did.
é Y

\. J

4 Work out the perimeters of these shapes.

a 4cm b 4cm C 7m
2cm 2cm om
3cm
4cm
perimeter=____ perimeter=___ perimeter =
perimeter =
d 7cm e

2cm
cm

6cm

perimeter=___ perimeter=___ perimeter =

Draw your own irregular shape with a perimeter of 23 cm.
How many lines will you use?
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5.2 2D shapes and perimeter

q Think like a mathematician

This square has sides measuring 6 cm.
a What is its perimeter?

b Taking one row and one column away
each time, draw the next two squares.
Write their perimeters.

¢ Imagine and then draw all the
remaining squares after that, taking
one row and one column each time,
until you get to one square.

d For the 6 cm by 6 cm square through to the 1 cm by 1 cm square,
write the perimeter of each square.

e Using all the perimeter values from the 6 cm by 6 cm square through
to the one square, write the number pattern that you have.

Compare your answers with your partner’s answers.
Were they the same? How could you convince your
partner that you are right?

What would happen to the perimeter if you used other
reqular shapes?
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5 Measurement, area and perimeter >

Look what | can do!

> 5.3 Introducing area

We are going to ...

In this section you will learn about area.
Area is the amount of space that a shape covers.

area area

square units

perimeter

You will also do more work on perimeters and find the
differences between area and perimeter.

This section uses regular and irregular shapes.
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5.3 Introducing area

Worked example 3

Sofia and Zara are talking about area.

The area of this
square is 4 square units
because it has four
squares in it. -

Who is right?

Sofia is right. The area is how much space a shape uses.
This square covers four squares, so the area is 4 square units.

Zara is incorrect because she is counting outside the square.
She is finding the perimeter.
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5 Measurement, area and perimeter >

Exercise 5.3

1 Estimate, measure and calculate the area of these shapes.

a b C d

estimate: ___ estimate: ____ estimate: ____ estimate:

Write the area on the shape and the estimate below the shape.

q 2 Do you think that these shapes have the same area?
Check and find out.

Make some more shapes that have the same area but
look different. Record them on squared paper.

3 a |If the area of a square is 81 square units, how long
are the sides?

b What is the perimeter? Show how you know.

q Think like a mathematician

Thandiwe says, ‘All rectangles with a perimeter of 26 metres
will have the same area’

a Is he right? How can you find out?

b Explain how you know.
\ .
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5.3 Introducing area

With a partner, share what you did and
what you found out.

Did you both work in the same way?
Did you find the same answer?

Could there be a better or quicker way to find
the answer?

Look what | can do!
||
||

Check your progress
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5 Measurement, area and perimeter >

Continued

Add the whole
number first and
then add the
fractions.
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Project 3: Chalky shapes

2 2> Project 3

Chalky shapes

At Butterfly School, there is a grid painted onto the playground
with 1 metre between the lines. Three shapes are drawn on the
playground using chalk.

e

What is the area of each shape? How do you know?

A ladybird, a caterpillar and an ant each choose a shape to
walk all the way round and get back to where they started.

Which of these creatures has to walk the longest distance
around its shape?

Which of these creatures has to walk the shortest distance
around its shape?
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5 Measurement, area and perimeter >

Continued

How do you know?

The leisure centre next door to Butterfly School has triangular
tiles on the floor. The side of each tile is 1 metre. There are two
swimming pools with orange paths around them.

™

IS

What is the perimeter of each shape? How do you know?

A green frog and a brown toad have snuck into the leisure centre
to go swimming. They have each chosen a pool to swim in.

Which animal will have the most space to swim around in?

How do you know?
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Getting started

1 Draw lines to divide these shapes into equal parts
according to their labels.

s

4

[ =
| =

This unit introduces thirds, fifths and tenths.
You will be exploring equal parts of a whole.

You will be finding fractions that can be put together to
find new fractions.

;] D 22LLYL

material © Cambridge University Press 2021. This materi final and

is subject to further changes prior to publication.




We are working with Cambridge Assessment International Education towards endorsement of this title.

6 Fractions of shapes >

> 6.1 Fractions and equivalence
of shapes

We are going to ...
e explore fractions thirds, fifths and tenths
e show that two fractions can have equivalent values

e explore the links between the whole and arts.

Fractions help us to tell the time on an analogue S )

: : denominator
clock or to use recipes when cooking.

This clock shows quarter past six. GG BN

What does the quarter relate to? fifths numerator
tenths thirds

Worked example 1

For the circle, colour one part red. Colour two parts blue.
Colour the rest of the circle green.

What fraction of the circle is each colour?
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6.1 Fractions and equivalence of shapes

Count the number of parts in the circle. There are five parts.
Each part is one-fifth, % )

One-fifth of the circle is red. c ,

Two-fifths of the circle is blue. :

Three-fifths of the circle is green. g

The total number of parts coloured is five-fifths, g
This is the same as one whole.

q Exercise 6.1

1 Colour three parts green. Colour five parts yellow.
a What fraction of the circle is green?

b What fraction of the circle is yellow?

¢ What fraction of the circle is not coloured?

2 How would you share pizza between you and your friends?
How many slices would you get?

a If you and nine friends are sharing the pizza, how many
slices would you each get?

@%\ We would each get

slices.
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6 Fractions of shapes >

b If you and four friends are sharing the pizza,
how many slices would you each get.

1| We would each get___ slices.

c What is the fraction of the whole pizza that you
would each get if

e you and nine friends are sharing.

e you and four friends are sharing.

3 a Use these fraction strips to find equivalent fractions.
Write the correct fraction in the boxes.

1 o
2 2 1 _
2 4
1 1 1 1 1
5 5 5 5 5

1
5 10

b Draw your own fraction strips for quarters and halves and
use them to find an equivalent fraction.
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6.1 Fractions and equivalence of shapes

'q 4 Some children made a poster about the
fraction one-third.

Ask your teacher for a large piece of paper.

Choose a fraction and make your own
fraction poster.

Show your fraction in as many different
ways ds you can.

5 If thisis % of a shape, draw what the whole

shape could look like.

Remember that your triangles must be the
same size as these.

Think like a mathematician: Designing tiles

a This tile shows a pattern made with fractions.
What fraction of the tile is shaded?
What fraction of the tile is not shaded?

b Use this square to create a design with a different
fraction shaded. Some of the dotted lines may help.

\ J
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6 Fractions of shapes >

Design your own tile to show thirds, fifths or tenths.

What fraction did you use?

Share your design with a partner. Ask them to find the fraction
that is shaded and the fraction that has not been shaded.

What fraction did your partner use in their design?

How can you check that your partner has shown their
fraction correctly?

How many dlfferent designs could you make using the
same fraction?

Look what | can do!
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6.1 Fractions and equivalence of shapes

Check your progress




We are working with Cambridge Assessment International Education towards endorsement of this title.

Statistics: Tally

charts and frequency
tables

Getting started

1 Complete this chart by using tally marks to record
how many animals are in the zoo.

giraffes 7 lions 4 camels 6 meerkats 15 fish 26

penguins 17 seals 5
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7.1 Tally charts and frequency tables

This unit will use what you already know about tally
charts and make links with frequency tables.

s
(L3

> 7.1 Tally charts and frequency tables

We are going to ...

9a1 >
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7 Statistics: Tally charts and frequency tables >

A tally chart uses marks. The marks are grouped in fives.

1 6 LT frequency table
survey

2 7 ////’

3 s M

4 | o T |1

5 ,///r 10 ////’ ////I'

’_

Tally charts are used to collect data quickly. Seven children chose

A frequency table uses a number to show water as their favourite
how many times something occurs. drink. Nine children
This frequency table shows the number
of Stage 3 learners who chose water or
milkshake as their favourite drink.

chose milkshake as their
favourite drink.

water J/I/I/r | | 7
milkshake J/I/I/r | | | | 9

Worked example 1

How many times will each number on
a dice be thrown?

Throw the dice ten times.
Use tally marks to show the results of each throw.
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7.1 Tally charts and frequency tables

Your idea about
what you think will
happen is called
a conjecture.

For example:

11 [ AT | ||

These are chance throws, so there will be more
than one answer each time you do this activity.

Try it again and compare your results with a partner’s results.

Exercise 7.1

Y: 1 You will need a coin.
Flip the coin 20 times.

Use tally marks to show the results of heads or tails.

Write two things that you have found out using the data
in the tally chart.

You can count each result and you can compare the results.

Do you think that the same thing will happen if you repeat
the activity? Explain what you think.
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7 Statistics: Tally charts and frequency tables >

2 Stage 3 learners did a survey to see which sports were liked.

Santilla wrote her data as a tally chart. Rose wrote her
data in a frequency table.

Santilla’s tally chart Rose’s frequency table

Sp([ Wency

cricket AT cricket 8
football 4T AT | football 14
basketball | 4T || ]| basketball 9
swimming | LHT LHT || swimming 12
running AT running 6

Discuss with a partner how the two tables are different.
Do they both record the same data?

a Which sport is liked the most?

Sport Tally

b Which two sports have results that are almost the same?

¢ How many people took part in the survey?
d Write two things that the data do not tell you.
1
2
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7.1 Tally charts and frequency tables

3 The children in a class did a survey of the number of
brothers and sisters each of them have.

The results are in this frequency table.

Add the tally marks to show the same results.

Brothers or sisters Tally Frequency J
3

o1~ W ([N |- (O
= |O1 |~ N |00 O

6

4 Make a tally chart with a frequency table to show the
information below.

EGE Y Mok

painting dancing football reading football reading
AN N
' o »
reading reading football painting football reading
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7 Statistics: Tally charts and frequency tables >

'q 5 Choose a page in your reading book. Choose two lines of text.

Count how many times each letter appears.

Record the results in a tally chart and frequency table.
Add more rows if you need to.

Letter Tally ﬂn‘

Y: Think like a mathematician

Work with a partner.

A cereal company is offering six free gifts.
One gift appears in every cereal packet.

How many packets do you think you would need to buy
so that you have all of the gifts?

Using a six-sided dice, you could create a tally chart to represent
each gift. This could lead to an estimate of the number of packets.

Throw the dice and record the results.

How will you know when to stop throwing?

G [ Tally

O[O [WIN|[F

L .
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7.1 Tally charts and frequency tables

Self-assessment feature

If you did this investigation again, would the results be
the same? How will you know which is the true result?

Look what | can do!

Check your progress

AT AT T AT AT AT ] MMMMII
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7 Statistics: Tally charts and frequency tables >

Continued
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R Time

Getting started

1 Write the correct times for each clock.

In this unit, you will find out how analogue and digital
clocks show the same time in different ways.

You will work with the displays on both types of clocks.
You will learn to tell the time to the minute.

What is time?
How can we tell the time?

Is time the same all over
the world?
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8 Time >

> 8.1 Time

We are going to ...

e read and record time using analogue clocks

e read and record time using digital clocks

¢ link analogue and digital times. l

Measuring time is part of everyone’s life. Knowing
the time can be useful when we need to catch a
bus or a train. It will help us to get to school on time digital clock
and to know when to leave school! minute

Worked example 1

On each of these clocks the minute hand is missing.

andlogue clock

v

Where should the minute hand be?

a 4 o'clock

If the hour hand is pointing exactly to a number, then it
is an o’clock time and the minute hand points to 12.

b quarter, 13, 14, 16 or 17 minutes to 8

If the hour hand is pointing about halfway between two numbers, then it
is close to half past but may be one or two minutes to or from half past.

c 28, 29, 31 or 32 minutes past 1

If the hour hand is pointing about three-quarters between
two numbers, then it is close to 15 minutes to time.
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8.1 Time

Exercise 8.1

q 1 On each of these clocks the minute hand is missing.

Working with a partner, estimate the time by finding
where the minute hand should be.

2 Write the time shown on these clocks. The first one is
done for you.

° GEE ° CEED) - EER © (B c (B30 ' (EED
quarter past 3

3 Match the digital time to the analogue time that is shown
on the clock.

a
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8 Time >

'q 4 Choose three of your favourite times of day.
Show each time on an analogue clock and on a digital clock.

For each time, write what activity you are doing.

|l am |l am | am

What time will it be after 1 hour and 10 minutes for
each of your times?

5 Write the times shown on these clocks.

102 >

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

8.1 Time

Think like a mathematician

Work with a partner.
This digital stopwatch is broken.

a Every time it is switched on only five light bars work.
What different numbers could it show?

b Investigate for other numbers of light bars. Is there a

number of light bars that matches the number shown
on the display? How many different numbers can you
find that do that?

Can you explain to a partner how to write
digital numbers?

Which type of clock do you like using the most? Why?

Look what | can do!
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8 Time >

Check your progress
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8.1 Time

Continued
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n More addition

and subtraction

1 Alibrary has 519 fiction and 348 non-fiction books.
Estimate and then calculate how many books are in
the library all together. Show your method.

2 A factory makes 375 T-shirts. A van collects
168 T-shirts at 3 o’clock. Estimate and then
calculate how many t-shirts are left in the
factory. Show your method.

3 Xiang does the same subtraction in two different ways.
His answers are different. Help Xiang to correct his mistakes.

estimate: 470 — 250 = 220

473 - 245

473 = 400 + 60 + 13 =400 + 70 +3-200-40-5

- 245=200+40+ 5 =400 -200+70-50+3-5
200 +20 + 8=228 =200 + 20 + 2 = 222
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9.1 Addition: regrouping tens and reordering

We all add and subtract every day, Dancer
often without thinking about it. Performance

The way you add or subtract often [ Compositon

depends on the numbers involved. [ ntereretaton of music
Penalties to be subtracted

This unit will continue to develop
the methods that you use and
help you to work mentally.

> 9.1 Addition: regrouping tens
and reordering

We are going to ...

e estimate an » igit numbers, regrouping the

p to 3-digit numbers, regrouping

bers when adding, to support calculating.

You can already add some 3-digit numbers, o )
. associative

regrouping the ones when you have too many for the

ones place. In this unit you will find out how to add column addition

numbers with up to three digits, regrouping the tens commutative

when you have too many tens for the tens place.
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9 More addition and subtraction >

Exercise 9.1

1 Complete these 2-digit additions. Show your method.

a estimate: b estimate:

43 + 56 = 67 +29 =

2 Estimate the total. Find and represent the total in the
place value grid. Complete the number sentence.

estimate:
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9.1 Addition: regrouping tens and reordering

3 Estimate and then solve these 2-digit additions.
Show your method.

a estimate: b estimate:
84 +62= 71 + 87 =
c estimate: d estimate:
64 +72= 75 + 34 =

How do you know if you need to regroup tens and

exchange 10 tens for 1 hundred?

q Think like a mathematician

| added two 2-digit numbers. Their total is one hundred
and thirty-seven. The ones digits were 6 and 1. What could

my numbers have been?

Worked example 1

Estimate and then solve this addition. Show your method.

645 + 272
estimate: 650 + 270 645 rounds to 650 and 272 rounds 270.
650 + 270 =920 | can count on in hundreds and tens from

650 to find the total estimate: 650, 750,
850, 860, 870, 880, 890, 900, 910, 920.
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9 More addition and subtraction >
645=600+ 40+ 5 | am going to decompose the numbers.
+272 =200+ 70+ 2 Now | can add the hundreds, tens and

800 + 110+ 7 = 917 ones together and compose the total.

4 Estimate and then solve these additions. Show your method.

a estimate: b estimate: c estimate:
233 + 50 = 178 + 60 = 154 + 65 =

d estimate: e estimate: f estimate:
191 + 56 = 286 + 352 = 473 + 166 =

Share and discuss your methods with your partner.

Reorder your
numbers to help you
add. Remember, addition
is commutative and
associative!

You will need a paper clip and a pencil to use the spinner.

Spin the spinner three times to find three single
digit numbers. Add them. Show your method.

Now spin the spinner four times to find four single
digit numbers to add. Show your method.

110 >

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

9.1 Addition: regrouping tens and reordering

® Why did you add your numbers in the way that you did?

Share and discuss your reasons with your partner.
Are some methods more efficient than others?

6 Choose three different 3-digit numbers to add
by reading across or reading down the grid. Estimate and
then solve your addition. Show your method.

13 2
2 4|3
3141

Explain to your partner why you chose to add

your numbers in the way that you did.

7 Record in words any two numbers from question 6.
How is the place value of a number shown in
words and in numbers?

Look what | can do!
||
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9 More addition and subtraction >

> 9.2 Subtraction: regrouping tens

We are going to ...

e estimate and subtract a 2-digit number from a 3-digi
regrouping the tens or the ones

e estimate and subtract a 3-digit number from a 3-dic
regrouping the tens or the ones

e use trial and improvement to find an unk& number.

You can already subtract ones from a
3-digit number, regrouping a ten as
10 ones when you don’t have enough ones in trial and improvement
the ones place to subtract from. In this unit
you will find out how to subtract numbers with
up to three digits when you don't have enough
tens in the tens place to subtract from.

exchange regroup

unknown

Exercise 9.2

1 Regroup each number by exchanging 1 hundred for 10 tens.
The first one is done for you.

a 235=100+130+5 b 452 =

c 763 = d 309 =
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9.2 Subtraction: regrouping tens

2 Estimate the answer.
Find and represent your answer in the place value grid.

estimate:
246 -84 =

3 Estimate and then solve these subtractions. Show your method.

a estimate: b estimate:
148 - 60 = 245 -82 =

c estimate: d estimate:
326-71 = 534 -93 =

Share and discuss your methods with your partner.
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9 More addition and subtraction >

4 Estimate and then solve these subtractions. Show your method.

a estimate: b estimate:
339-163 = 356-172 =

c estimate: d estimate:
647 — 386 = 518 - 248 =

Share and discuss your methods with your partner.
Did you use different methods in questions 3 and 4?

Check two of your subtractions in question 4
using a different calculation.

Worked example 2

Find the unknown value, using trial and improvement.

There are 147 adults and children at the museum.
If 63 of them are adults, how many children are at the museum?

147 - &) =63

There must be fewer than 100 children.

147 — 47 is 100 and | need to subtract a bit
more.

63 -47 is 16, so | need to subtract another 16.

Find a starting point that
gives you an idea of the
sort of number you are
looking for.

Improve your calculation

100-16=84 by making a small change.
. = 84, so there are 84 children at the Find the solution to the
museum. problem.
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9.2 Subtraction: regrouping tens

5 Find the unknown value, using trial and improvement.

a There are 243 adults and children in the park.
If 151 of them are children, how many adults are there?

243—@= 151
So©=

b Sofia and Zara have 34 marbles all together.
They both have the same number of marbles.
How many marbles do they have each?

'q Think like a mathematician

3/\7-1 7 =160
What could the values of A and be?
kAre A and both odd, both even, or is one odd and one even? Why?

Y.
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9 More addition and subtraction >

Talk with your partner about how you carried
out your investigation. Compare your results.

Look what | can do!
||

> 9.3 Complements

We are going to ...

As numbers get larger, counting on or counting back is blank
not efficient. For numbers that are multiples of 10, itis an
better to calculate mentally using known number bonds. complement
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9.3 Complements

Exercise 9.3

1 Find the complements of 100.
Use the blank 100 square and
what you know about number
facts for 10 to help you.

a 35+ =100
b 53+ =100
c 77+ =100
d 81+ =100
e 8+ =100

® How does the blank 100 square help you find

complements of 1007
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9 More addition and subtraction >

q 2 Continue the pattern of complements of 1000.

500 + 500
510 + 490

Check your pattern of complements with your partner.

Discuss the methods that you used.

3 Make each number fact in question 1 ten times larger
to make complements of 1000 that are multiples of 10.

a 35+ =100 — 350 + = 1000
b 53+ =100 —

c 77 + =100 —

d 81+ =100 —

e 8+ =100 —
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a 880 + = 1000
c 240+ = 1000
e 340 + =570
g 560 + =850
i 670+ =810

b 470 +

d 510+

f 750 +

h 370 +

i 390+

Marcus says calculating is much easier and

quicker than counting on or counting back.

9.3 Complements

4 Find the missing complements. Remember to calculate mentally.

= 1000

= 1000

=900

=720

=570

Do you agree? Explain why.

5 Complete Rojeeta’s estimates. Remember to calculate

mentally to find the answers.

a 980 -260 =
c 670-380=
f 760-490 =
h 850 -480 =

b 740 - 340 =
e 810-520=
g 520-370=
i 630-470=
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9 More addition and subtraction >

Discuss with your partner how you calculated the estimates
in question 5. Did you use the same or different methods?

Think like a mathematician

Arun adds two 3-digit multiples of ten. His total is 540.
Sophia says that there are 34 possible pairs of numbers that
Arun could have added. Do you agree? Why?

Look what | can do!

Check your progress
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9.3 Complements

Continued
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m More multiplication

and division

1 Write the multiplication and division fact family for this array.

W R W
W R WR
W WO T
WRWRAR TR R

2 If you cannot remember the multiplication table for 8,
which other tables could you use to help you?

3 Complete each number fact.

a 8x3= b 36 +-9= c 6x7=
d 5x10= e 60+6-= f 13 x10=
g 9x8= h 8=+4-= i O0xb=
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10.1 Revisiting multiplication and division

You will often need to multiply or divide. There are a lot of
multiplication facts to remember, but there are not as
many as you think.

This unit will
introduce you to the
multiplication square
and all its patterns.
You will also find out

how to reorder i i
. - - Vﬂw VI‘M Vllw ‘lﬂm ‘lﬂw \,.‘M Vilw Veg| ':
multiplications to __‘=: : Z __"La : - | 2 2
R e R R | 3=
o e e e S— : -
P P P e P | — — S0l ol " P BW |l carrot Carrot Carrot Carrot Carrot Ca

calculations easier o —A = = oo T e e
L AT 5 5 8
as well as how to

multiply and divide -
with larger numbers. 4

make the

> 10.1 Revisiting multiplication
and division

We are going to ...

A multiplication square helps you to see all of the
products in one place. You will use a multiplication
square to help you find multiplication and division diagonal

facts, fact families and sequences. There are many extend product

commutative

patterns in the multiplication tables.
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10 More multiplication and division >

Exercise 10.1

1 Write the missing products in the highlighted squares.

x|(112 3|4, 5|6 7|89 10

1

: i
|
| [ 1
7 _

9

10

q 2 When you draw a diagonal line on the multiplication
square, from the multiplication symbol in the top left-hand
corner to the bottom right-hand corner, what can you
say about the products that the line passes through?

Think like a mathematician

Which numbers are shown on the multiplication square only once?
Explain why.
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10.1 Revisiting multiplication and division

How did you carry out your 'tnvest'tgatlon?

Explain to a partner what you did and listen to
your partner’s explanation of what they did.

3 Use a multiplication grid to help you find the numbers in the
fact families for 28 and 72. Write each fact family.

Why is multiplication commutative but division

is not commutative?

4 Extend each sequence. What is the term-to-term rule
for each sequence?

a 18,27, 36, 45, , ,

The term-to-term rule is

b 18, 23, 28, 33, , ,

The term-to-term rule is

c 83,91, 99, 107, , ,

The term-to-term rule is
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10 More multiplication and division >

d 135,126,117, 108, : ;

The term-to-term rule is

5 The term-to-term rule is subtract 8. Start at 108.
What are the next five numbers in the sequence?

108, , , , ,

Look what | can do!
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10.2 Playing with multiplication and division

> 10.2 Playing with multiplication
and division

We are going to ...

e multiply numbers in any order
e multiply numbers up to 20 by 2,3,4 0r 5
e find out how to record what is left over qf&ision.

Multiplication is commutative, just like addition.
You can multiply in any order, so you can reorder
a calculation to simplify it. Division sometimes remainder simplify
leaves part of the whole left over. You will find
out how to show that in your calculation.

distributive quotient

Exercise 10.2

'q 1 Multiply each set of three numbers in any order to
simplify the calculation and find the product.

a 5x4x3 b 6x5x3
c 6x4x%x2 d 8x3x2

2 Choose one of the sets of numbers from question 1.
Simplify the calculation in a different way to check
that the product is the same.
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10 More multiplication and division >

® Sofia says the fact that addition and multiplication
are commutative is very useful. Do you agree? Why?

Worked example 1

Simplify this multiplication to help you find the product.
16 x 4 =
10 x4 =40 Marcus: | split 16 into 10 and 6. | multiplied
16 x 4 = + each number by 4, then added them
6x4=24 together. 16 x 4 = 64
64 Arun: | split 16 into 8 and 8.
~ | needed to only multiply
8x4=32 by 4 once because they
16 x4 = + are the same.
8x4=32 | doubled 32. 16 x 6 = 64.
64

3 Simplify each multiplication to help you find the product.

a 13 x4= b 18 x5 =

c 12x2= d 15x3=

® Marcus says the fact that multiplication is distributive is
fun because he can use the multiplication facts that he
knows to help him find new facts in lots of different ways.

Do you agree with Marcus? Why?
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10.2 Playing with multiplication and division

4 Complete each division. Make sure that you include
any remainders.

a 28=+4= b 26+2= c Bb3+b6=

d 32+4= e 10+-4= f 46+3=

5 Four children share a bag of 30 sweets between
them equally. How many sweets does each child get?

Write the division calculation that shows the result.

Think like a mathematician

Find a number between 10 and 20 that always leaves
a remainder when you divide by 2, 3, 4 and 5.

Check with a friend. Did you find the same number?

® How did you carry out your investigatlon?

Talk to a friend about what they did.
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10 More multiplication and division >

Look what | can do!

> 10.3 Extending multiplication
and division

We are going to ...

In this section, you will extend the numbers that you
work with when multiplying and dividing. You will also
explore what the remainder after division represents. interpret
Sometimes you will need to increase the answer by 1,
depending on the problem.

approach
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10.3 Extending multiplication and division

Exercise 10.3

Worked example 2

Estimate the product of 27 x 3. Record the multiplication
calculation in a grid and find the product.

estimate: 30 x 4 =120

I can represent
the calculation in a
grid to help me find
the product.

X 20 7
O 111111 O 1111 goooogg
1111111 OO gogoogo
4 111111 O 10 goOooogo
O 111111 OO0IT1I1Ii1 gooogoog
80 +28 =108

I can use numbers
in the grid to help me
find the product.

27 x4 =108

x‘zo 7

4 | 80 28
We both found

80 + 28 =108 the product!

27 x4 =108
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10 More multiplication and division >

1 Estimate the product of 23 x 4. Record the multiplication
calculation in the grid and find the product.

estimate:

X |

2 Estimate and then find the product for each multiplication.

a estimate: b estimate:
35 x4 = B8 x 3 =

c estimate: d estimate:
94 x 2 = 76 x5 =

If you were not using the grid method in question 2,

which method would you use for each calculation?

3 Choose a number from the table.
Spin the spinner to find out whether to divide by 2, 3, 4 or 5.
Remember to estimate before you calculate. Do this twice.

87 | 43 | 29
49 | 59 | 73
61 | 38 | 65
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10.3 Extending multiplication and division

® Arun says that estimating a division is harder than

estimating a multiplication. What advice can you
give to Arun to help him?

q Think like a mathematician

Find a number that is less than 100 that can be divided
by 2, 3, 4 and 5 with no remainder.

4 There are 46 tennis balls. Four tennis balls fit into each tube.
How many tubes are needed for 46 balls?

5
e
S

5 There are 36 marbles in a set. Five children are playing.
How many marbles do they get each?
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10 More multiplication and division >

6 Ten children can sit on each bench.
How many benches are needed to seat 37 children?

7 Make up a problem for these divisions.

a 31+4=7r3 b 77 -3=251r2

Look what | can do!
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10.3 Extending multiplication and division

Check your progress
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BETD More fractions

Getting started

1 What fraction of each shape is shaded?
Tick the correct fraction below each shape.

a b C

2 Kwame says that 1—10 of a whole is greater than % of

the same whole because 10 is greater than 5.
Do you agree with Kwame?

3 Alarge pizza has ten equal slices.

Mum and Dad eat% each, Hinata eats the rest.

How many slices does each person eat?
What fraction of the pizza does Hinata eat?

136 >

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

11.1 Fractions of numbers

In this unit, you will link
fractions and division to help
you find fractions of numbers
and some measures. You will
also order and compare
fractions, as well as add and
subtract them. Whenever you
find part of a whole, you are
using fractions!

Y5 06O
1S (2 So wED KT

Your choice!

> 11.1 Fractionsof numbers

We are going to ...

You can use a paper strip or 2D shape like a mat é ;
to help you find a fraction of a number. Finding a denominator
fraction is just like division. Sorting the whole into diagram

equal groups shows you a fraction of the whole. dividing line

non-unit fraction

Exercise 11.1
numerator

1 A fraction strip is 15 cm long. Majak is marking unit fraction
thirds on the strip.

a Where should he mark %? At___ cm.

b Where should he mark %? At___ cm.
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11 More fractions >

2 A fraction strip has fifths marked at 5¢cm, 10cm, 15cm
and 20 cm. How long is the fraction strip?

3 a Draw aring around L of the marbles.

Q000000 Q0O
200000000 O

b What fraction of the marbles are not ringed?

'q 4 Hereis 1 of a set of cars. How many cars are in the whole set?

Tom

3

"/
T

S

5 Find these fractions of 20.

1 1 1 1 1 3
20 2 3 4 5 10 4
X
q 6 In the table below, what is the whole?
1 1 1 1 1 3
2 3 4 5 10 4
X X X 7 X X
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11.1 Fractions of numbers

Think like a mathematician

Find a number that you can complete the whole table for.

i1 11 1 | 3
4

e How did you get started on your lnvestigation?
If you were to carry out the same investigation

again, would you do the same thing or would
you do something different?

7 Find each fraction and complete the matching division calculation.

0f8= ,8+ =

b lof5= 5= =

of 24 = , 24 + =

d Lof90= ,90 + -
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11 More fractions >

q 8 a Continue the pattern to 10.

%d4=L4+4=1

%d8=28+4=2

1of12=
4

1of16=
4

b What do you notice?

9 At a party, the sandwiches have been cut into quarters.
Four people share two sandwiches.
How much do they get each?

10 There are four apples in a pack. Roshni takes one apple.
What fraction of the apples does she take?

2

® Arun says since % is three lots of %, SO 3 must

be two lots of % Do you agree? Why?
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11.2 Ordering and comparing fractions

Look what | can do!

> 11.2 Ordering and comparing
fractions

We are going to ...

You need to know how to order and compare fractions. _ ;
This will help you to choose the best deal. Would you inequality

rather have % of $30 or% of $40? multiple

Exercise 11.2

d 1 Mark 1, Z, 3 and 2 on this number line.
555 5
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11 More fractions >

2 Mark 1, 2 and 2 on this number line.
33 10

3 Which fractions would be marked on a number line
between % and 1?

4 Use the fraction strips to help you compare Land L.

4 5
1 1 1
3 3 3
1 1 1 1
4 4 4 4
is less than <
is greater than >
q 5 Use <, > or = to complete each statement.
a 2 1 b 2 2
4 2 5 10
c 1 2 d L 3
3 3 10 4
e 1 2 f 3 1
10 10
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11.2 Ordering and comparing fractions

6 Would you rather have % or g of $100?

Think like a mathematician

If =, =, i, % and 1—10 of five different whole numbers all have the
same value, what can you say about the set of whole numbers?

Give some examples.

W=

1
2’

® What did you do to get started on your investigation?

If you had to carry out the same investigation again,
would you do the same thing or something different?

143 >

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

11 More fractions >

7 Continue the patterns of the equivalent fractions.

ad =Z= = = =
4
b i:l: = = =
10 20
C = = = =

AR

® Zara says, I can see a multiplication table in each set

of equlvalent fractions!” Explain what Zara means.

8 Draw a diagram to show one of the sets of equivalent
fractions in question 6.
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11.3 Calculating with fractions

9 Which unit fraction is equivalent to 4%?

Look what | can do!

> 11.3 Calculating with fractions

We are going to ...

You can add and subtract fractions because fractions
are numbers too. Finding a fraction of a whole has the decreased
effect of decreasing the original value. original

In a sale, prices are decreased so that you can buy what
you wish for less.
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11 More fractions >

Exercise 11.3

1 What addition is shown on this diagram?

Marcus asked why the answer to question 1 is not e

Explain why. 70

2 Use diagrams or fraction strips to help you complete
each addition. Estimate before you calculate.
Draw a ring around your estimate.

a 1+1= b Z+Z=
3 3 5 5
estimqte:<1,=1,>1 estimqte;<l,=1,>l
2 2 2 2 2 2
C i-}-i: d 1-}-1:
10 10 2 4
estimote:<1,=1,>1 estimqte:<l,=l,>l
2 2 2 2 2 2

q 3 Find all the possible solutions for this calculation.
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11.3 Calculating with fractions

4 What subtraction is shown on this diagram?

4
5
A
r R
1 1 1 1
5 5 5 5
1
5

5 Use diagrams or fraction strips to help you complete each subtraction.
Estimate before you calculate. Draw a ring around your estimate.

a Z —_ Z = b § —_ Z =
3 3 5 5
estimate: < 1, = 1, >1 estimate: < 1, = 1, > 1
2 2 2 2 2 2
C 1 - i = d 1 — § =
10 4
estimate: < 1, N 1, 1 estimate: < 1, = 1, >1
2 2 2 2 2 2

q 6 Find all the possible solutions for this calculation.
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11 More fractions >

q Think like a mathematician

Hien explored adding thirds to make 1 and subtracting
thirds from 1. He made this table.

9+§=§=1 1_§=§=0
3 3 3 3 3
1+Z=§=1 ]__Z:l
3 3 3 3 3
12
3 3

1-9=3-
3 3

Hien says, ‘There are twice as many subtractions as there are
additions. | wonder if that is true for other fractions too?’
What do you think. Give some examples.

Worked example 1

A clothes shop is having a sale.
The price of a pair of

. 1
trousers is reduced by o

What is the cost of a $30 pair
of trousers now?
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11.3 Calculating with fractions

* of 30=3 The trousers cost 1—10 less than they
did before the sale.

1- =2 1 -1 of the original price = — of
010 ~ 1o °f the original price = - o

9 the original price.

— of 30 =27 9

c1>? | can either find o of $30 or

30-3=27 subtract 1—10 of the price from the

The trousers cost $27 now. original price.

'q 7 A clothes shop is having a sale. All prices are reduced by "
How much does each item cost now?

a b
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11 More fractions

Look what | can do!

Check your progress
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Project 4: Dicey fractions

2 2> Project 4

Sofia and Arun are playing a fraction game. They draw a grid
like this and write a denominator of 10 in each box:

They take it in turns to roll a 1-6 dice. Every time, they write the
number that is rolled as the numerator in one of the boxes.

The winner is the player who makes a line of three boxes that adds up
to one whole. (The line of three can be a straight line in any direction.)

Here is a picture of the game after Sofia and Arun have been
playing for a little while:

ol
olw
ol
o

ol
(@)
ol
olon

ol »
ol
[E
o

It is Arun’s turn. He rolls a 5.
Where do you think Arun should put the 5? Why?

Have a go at playing this game lots of times with a partner.
Do you have any good ways of trying to win?

Does it matter if you go first or second?
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E Measure

Getting started

1 Estimate the mass of four objects in your classroom.
Weigh them.
Use the table below to record what you did.

Share your results with a partner.

This unit will look at three different types of measure:
mass, capacity and temperature.

TS NOT
HoT ENougH !
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12.1 Mass

> 12.1 Mass

We are going to ...

¢ estimate and measure the mass of objects
e use instruments that measure mass

e use what we know about fractions when describing

V4

grams (9)
kilograms (kg)

Mass is the measure we use when we say that
something is heavy or light.

Is an object too heavy to pick up or do you need to
use something to lift it? mass

How much mass is too much for a plane to take off
or for a lift to go up and down safely?

Worked example 1

R
Grandad has 1 kg of rice. He cooks 350 grams of it. e
0
5 1
kilograms
3

How much rice is left?

1 kilogram is equal to 1000 grams. To find out how much is
left change the 1 kg to 1000 grams.

Take 350 g away from 1000 g. This gives 650 g.

When subtracting grams from kilograms, change the kilogram to grams.
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12 Measure >

Exercise 12.1

Y{ 1 Suzie buys two peaches and four pears.

One peach weighs 80 grams.
Four pears weigh the same as two peaches.
How much does one pear weigh?
Estimate the mass of 11 pears before you work it out.
estimate:
Show how you worked out the answer.
2 The chocolate bar has a mass of 100 g.

a What is the mass of one muffin?

b What is the mass of each side of the scales?

Show how you worked out the answer.

Is my answer correct?

Could I work it out a different way to check?
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12.1 Mass
'q 3 Read the scales.
Write the mass in the boxes below.
Use <, > or = to compare the mass of each pair of objects.
a
el =)
NH/7AN ANl
kilogroms2
3
b
4|-<ilogrc|ms2
3
C
kilc>grc1ms2
3
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12 Measure >

4 Estimate the mass of each object.

8kg 800g 80g 7kg700g70g

=

. PO¢

5kg500g5g 49409 4kg

C

q Think like a mathematician

Use these amounts to make each column or row total 1 kg.
200g 250g 150g 300g 400g 500g 450g 700g 509
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12.2 Capacity

Challenge:

Use these amounts to make columns and rows that
total 1 kg.

500g 250g 50g 450g 150g 600g 250g 350g 4009

How many different ways can the total of 1 kg be found?

Tell a friend how you tried to solve this investigation.

Look what | can do!
||
||

> 12.2 Capacity

We are going to ...

Capacity is the total amount that something can hold. (

capacity
litres (L)

millilitres (ml)

A teaspoon holds 5 millilitres.

It can be used to measure
how much medicine you
need to take.
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12 Measure >

This bottle can hold half a litre. /-\
If the bottle is not full, you will have less than half a litre.
Your bowl can hold a quarter of a litre.

If you fill it with cereal and add milk, then the amount
of milk will be less than a quarter of a litre.

Worked example 2

These containers use different scales. Jug 1 is marked in
millilitres and jug 2 is marked in litres.

Which jug has the most water?

\
ﬁ — 1L

— 750 mL 1 litre —

[ Ya litre —

— 500 mL |

L 1 litre —|

— 250 mL o

Ya litre —

jug 1 jug 2

Jug 1 has the capacity of 1 litre but it is filled to 500 ml.
Jug 2 has the capacity to hold half a litre and it is filled to % litre.

Both jugs have the same amount of water because 500 ml = % litre.
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12.2 Capacity

Exercise 12.2

1 Describe the scales on each of these containers. They all have
the same capacity of 1 litre but are not filled to the top.

( 4 (

a 1L+ b 1L+ c 1L+

750 mL — 750 mL — 750 mL —

500 mL — 500 mL — 500 mL —

L 250 mL — l 250 mL — l 250 mL -

O Q

0

o

Put the containers in order from the highest
amount of water to the lowest.

<% —>
Write how much each container is holding.

oD

—

Put markings on this jug.

Draw a line for the level of water.

O W

What is the capacity of your jug?

Write how much water is in it.
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12 Measure >

2 Label each set with the total amount of drink.
Each tin has a capacity of 250 ml.

a b C
ml _  ml N |
litre _ litre — litre
Four cans hold 1 litre. How many litres are in each of these boxes?
d

litres _ litres _ litres
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12.2 Capacity

< 3

I know that
container 1 has more
in it than container 2
because the water
goes further up
the side.

—
e

1000mL —,
900mL —
800mL —
700mL —]
600mL —]
500 mL —|
400mL —]
300mL —]
200mL —]
100 mL —] OmL

&__/

container 1 container 2

Is Marcus correct?
Look at the capacity markings on both jugs. Explain your answer.

4 Each jug has the capacity to hold 1000 ml of liquid.

Use what you know to estimate these measurements.

b \ ) c \ )

1000 mL 1000 mL —
900 mL
800 mL
700 mL
600 mL

Round each value to the nearest marked division.
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12 Measure >

q Think like a mathematician

Work with a partner.
Cup A holds 500 millilitres.

N )
- You can pour one
] cup into the other.
4 N )
NS -
Cup B holds 300 millilitres. \ |/

Using only full cups, show how you can make
a 1000 millilitres b 700 millilitres c 100 millilitres

d Could you use the two cups to make all the different hundreds
of millilitres from 100 to 10007
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12.3 Temperature

Did you predict the answer before you started lnvestlgat'mg?

Look what | can do!
||
||

> 12.3 Temperature

We are going to ...

Everyone knows about hot and cold. We also need to
know about temperature when we are cooking. Bake a
chicken at 600 °Celsius and there would be no chicken left! degree (°)

celsius (C)

Putting a teabag into a mug of cold water would not work.

If the temperature outside goes up or down, then you will
need to change your clothes.
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12 Measure >

Worked example 3

Read the scale. Write the temperature.

a
. L L
C |_|_|_| 1 1

0 5 10 15 20 25 30

0 5 10 15 20 25 30 35 40

b
°C [ — ]

0 5 10 15 20 25 30

°C | —— ]

0 5 10 15 20 25 30 35 40

¢ Which shows the higher temperature, thermometer A or thermometer B?

d Draw a line to show a temperature of 25 °C.

0 5 10 15 20 25 30 35 40

a 15°C
b 20°C
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12.3 Temperature

¢ The red line shows the temperature on each thermometer. The longer
the line, the hotter it is. Thermometer B shows the higher temperature.

°C ————

0 5 10 15 20 25 30

0 5 10 15 20 25 30 35 40

Exercise 12.3

q 1 Read the scale. Write the temperature.

“ °Cc 40 °Cc 40 °C 40—
30 30 30—E
20 20 ZO—E
10 10 =
o E
/" \ ) .
b °C 40 °C 40—
30 30—E
20 20—E
10 10 =
o E
/" \ A .
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12 Measure >

/ N\ /_ \ / N\
°C 40 °C 40 °C 40—

30

30 30—

20 20 20—
10 10 10
0 0 0

ﬂ 2 Marianna reads the thermometer to the nearest division.
Her answer is 20 °C.

S R B

0 5 10 15 20 25 30 °C

a Is Marianna right? If she is not right, what should
the answer be?

b To the nearest marked division, the reading on this
thermometer is

I S S (S R I W N

0O 5 10 15 20 25 30 35 40 °C
25°C 30°C 35°C
c Draw a red line to show a temperature of 27 °C.

0 5 10 15 20 25 30 35 40 °C
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12.3 Temperature

3 A B C D E
°C o =€ 35 =€ 35 =€ 35
34 - T T T
32 T T T T
30 —1—30 —— 30 —1—30 ——30
28 T T T T
26 —+ + + —+
o4 + 25 + 25 + 25 + 25
22 o T I T
20 ——20 —+—20 —+—20 20
18 = T T
16 15 1 15 T 15 15
14
12
10 10 10 10 10
8
6 5 5 5 5
4
2
0 0 0 0 0
a Which thermometers are labelled with divisions of 5 °C?
b What temperature does thermometer A show?
c What temperature does thermometer B show?
d Look at thermometers C and D. Which shows the

higher temperature?
e What temperatures do thermometers C and D show?

f Draw your own thermometer to show a temperature of
26 °C. Think about the scale that you will use.

How do I know when to round up and when to round

down? What would help me to decide?
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12 Measure >

Think like a mathematician

Design a poster that shows what you know about temperature.

Use pictures, words and thermometers.

Use the words ‘degrees’, ‘Celsius’ and ‘temperature’.

Have I shown on my poster all that I know?
What else can I put on my poster?

Look what | can do!

Check your progress
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12.3 Temperature

Continued
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EE) Time (2)

Getting started

1 Write the times below each clock.

2 Write the times from question 1 on these digital clocks.

e ] ] 3
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13 Time (2)

I

3 Draw the hands on these clocks to show the times.

You often need to measure time. For example, when you are:
e running arace

e meeting friends
e catching a bus or a train

e baking your favourite cake.

i
L BAKERY 2 ! BUS STOP

1300000
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13 Time (2) >

> 13.1 Time

We are going to ...

e choose units of time for activities

e learn about time intervals. l
A

We all have the same amount of time, but we use it in
different ways.

time

o . time interval
Time is measured in minutes, hours, days, weeks,

months and years.

How will you use your time today?

Exercise 13.1

1 Estimate how many times you can do these in 1 minute.

a Walk around your classroom.

Stand up and sit down.

c Estimate how long you can stand on one leg without
wobbling.

Try it. How close was your estimate?

e What happens at home or at school that takes about
an hour to do?

f  What would you do that lasts about a day?

g What could you do that lasts a week?
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13.1 Time

'q 2 Use the calendar to find the answers.

M T W T F S S M T W T F S S M T W T F S S
1 2 3 1 2 3 4 5 6 7 1 2 3 4 5 6 7
4 5 6 7 8 9 10 8 9 10 11 12 13 14 8 9 10 11 12 13 14

11 12 13 14 15 16 17 15 16 17 18 19 20 21 15 16 17 18 19 20 21
18 19 20 21 22 23 24 22 23 24 25 26 27 28 22 23 24 25 26 27 28
25 26 27 28 29 30 31 29 30 31

a How many days are between 22nd January and
18th February?

b What is the date three weeks after 1st March?

¢ Carnival day is 17th March. Plans were made six weeks
before that. What date did they start planning?

d Zalika planned a holiday to last three weeks.
She left on 19th January. When did she arrive back?

3 a Many airlines ask you to buy a ticket 14 days before
your flight. If Thandiwe is leaving on 20th June,
on what day should he buy his ticket?

b Misha will arrive at the hotel on 8th July and will stay
three nights. What date will Misha check out of the hotel?

c Abida was seven years old on 11th September.
Jim was seven years old on 18th September.
How many days older is Abida?

d Stefania will be 13 years old on 7th October 2023.
In what year was she born?
How old will she be on 7th October 20307

What would have helped you to work out the answers?
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13 Time (2) >

4 a How many months, weeks and days are there between
3rd June 2022 and 25th November 20227

I

M T W T F S S M T W T F S S M T W T F S S

1 2 3 4 5 1 2 3 1 2 3 4 5 6 7

6 7 8 9 10 11 12 4 5 6 7 8 9 10 8 9 10 11 12 13 14

13 14 15 16 17 18 19 11 12 13 14 15 16 17 15 16 17 18 19 20 21

20 21 22 23 24 25 26 18 19 20 21 22 23 24 22 23 24 25 26 27 28
27 28 29 30 25 26 27 28 29 30 31 29 30 31

T W T T W T T W T
1 2 3 4 1 2 3 4 5 6
5 6 7 8 9 10 11 3 4 5 6 7 8 9 7 8 9 10 11 12 13

12 13 14 15 16 17 18 10 11 12 13 14 15 16 14 15 16 17 18 19 20
19 20 21 22 23 24 25 17 18 19 20 21 22 23 21 22 23 24 25 26 27
30 24 25 26 27 28 29 30 28 29 30

31

26 27 28 29

b Daniele was born on 10th January 2003.
How old will he be on his birthday in 2018?

c Lily’s holiday is from 9th May to 21st May.
Song’s holiday starts on 12th May and lasts two weeks.

Whose holiday is longer and by how many days?

5 Solve the calendar questions.

a | packed a suitcase on 7th April to visit my M T W T F s s
grandma in three days’ time. | will stay for 1 2 3 4 5 6
nine days. 7 8 9 10 11 12 13
What day and date will | get home? e e s e a0

21 22 23 24 25 26 27

b My friend was coming to stay on 16th April 28 29 30

for three days. She was ill and couldn’t come
for another week. Then she stayed for 5 days.

What day and date did she go home?
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13.1 Time

6 Only children aged 10 and above can ride the rollercoaster.
Nabil is eight years old and Gina is nine years old.
How many years do they have to wait until they can
both ride the rollercoaster together?

'(1 Think like a mathematician

Work with a partner.
You will need a minute timer.

Take turns to walk the length of a space or around your
playground for 1 minute.

Count how many steps you took.
How many steps did you each walk in a minute?

If you walked for 2 minutes, do you think that you would walk
twice the number of steps? Explain your thinking.

How many steps could you walk in 10 minutes?
In 30 minutes? In an hour?

Would the walk get slower if it was for an hour?

Look what | can do!

> units of time for activities.

| | | can work out time intervals
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13 Time (2) >

> 13.2 Timetables

We are going to ...

e read and use the information in timetables.

A

Timetables are very useful when you wish to plan a journey, _
: : : timetable
go on a holiday or meet your friends if you travel by bus,

train or plane.

Timetables tell you when the bus, train or plane leaves and
when it arrives.

Timetables also tell you what is happening in your days at school.

Worked example 1

This timetable shows a day at school.

9-10a.m. 10-10.45a0m.|11-1130am.| 12-1230p.m.| 1-2.15p.m. [2.30-3.15p.m.

a Which lesson lasts the longest?

b Which two lessons last the shortest time?

Work out the length of time for each subject.

maths: 1 hour, science: 45 minutes, art: 30 minutes, music:
30 minutes, games: 1 hour 15 minutes, literacy: 45 minutes

Maths has the longest lesson. Art and music have the
shortest lessons.
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13.2 Timetables

ﬂ Exercise 13.2

1 Use this timetable to find the length of each lesson.

Art Literacy Maths Music Games Science
9.15-10 a.m. 10-11 a.m. 11 am. - 12.15 - 1.30-2.30 p.m.|2.15-3.15 p.m.
12.15 p.m. 12.45 p.m.

a Whatis the longest lesson? How long does it last?
b What is the shortest lesson? How long does it last?

c Use the information in the timetable to write two
more questions and their answers.

1
2

q 2 Use the timetable to answer the questions.

Bus stop “us 2 Bus 3 Bus 4
Ao
Orange Street 7:40 7:55 8:15 8:30
Baker Avenue 7:54 8:09 8:32 -
School 8:22 8:19 8:45 -
Genesta Road 8:46 8:43 8:59 9:10
Altash Way 9:02 8:50 - -

a How long does it take bus 1 to get from the school to
Genesta Road?

b Razaan is catching bus 3 from Baker Avenue to Genesta Road.
How long will she be on the bus for?
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13 Time (2) >

¢ Xun has just missed bus 2 at the school.
How long will he have to wait for bus 3?

d Valeria and Duyen are meeting at the school.
Valeria will be using bus 2 and Duyen will be using bus 3.
How long will Valeria have to wait for Duyen?

3 Here is part of a train timetable.

Bus stop Bus 1 Bus 2 Bus 3 Bus 4 ‘
Brightville 8:01 9:26 10:43 11.17 1:18 2:36
Blue City 8:23 9:38 10:58 11:25 1:30 2:46
Central Town | 8:31 - 11:38 - 2:58
Downton 8:37 - 11.23 11:51 1:58 -

a A train leaves Brightville at 10:43.
What time does it arrive at Downton?

b How long does it take for the train leaving at 11:25 from
Blue City to get to Downton?

c How long does a train take to get from Brightville to
Blue City and then from Blue City to Central Town?

d What time does the train leave from Blue City to get to
Central Town at 11:38? How long does the journey last?

e Whatis the total length of time for the journey from
Brightville to Downton, arriving at Downton at 11:51?
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13.2 Timetables

q Think like a mathematician

Work with a partner.
Work out the timetable for each of these three trains.

Train 1 leaves Highland Central to go to Lowland Central.
It leaves 10 minutes before train 2 and arrives 10 minutes after it.

Train 2 takes 45 minutes to reach Lowland Central and arrives at 10:45.

Train 3 leaves Highland Central 20 minutes before train 2 and arrives
at Lowland Central 20 minutes after train 1.

a What time does each train leave Highland Central and arrive at
Lowland Central?

b Which would be the best train to start with?

How could you work together with your partner?
Do you need to agree all the time?
Would discussing the answers help?

Look what | can do!
||
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13 Time (2) >

Check your progress

January February

Monday 1.30-2.30 p.m. [ 4.15-5.30 p.m. |7-8.20 a.m.

Tuesday 10-11.30 a.m. [3.30-5.25 p.m. |7.15-8.10 a.m.

Wednesday 4-5.25 p.m. 9.10-10.45 a.m.|7-8 a.m.
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13.2 Timetables

Continued

First train Second train | Third train Fourth train

Blueberry Hill 7:30 8:05 8:25 9:20

Sunny Meadow | 7:47 8:42 9:39

Redwood Place 8:00 : 8:59 10:00
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m Angles and

movement

Getting started

1 An angle is the amount of turn between two lines that
meet each other at a single point.

Draw the line that shows

a a quarter turn clockwise

b a quarter turn anticlockwise @
c a half turn clockwise @

d a half turn anticlockwise @

2 For each line that you drew in question 1, write one thing that you
notice about it.
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14 Angles and movement

An angle is an amount of turn.
How could you

get from the school to the
park? Tell your partner how
to get there.

Pe——

Knowing about north, south,
east and west can help us to find
our way or give directions.

North

SCHOO

noon) I 0 jonog
ona] g oo

$ \ WA :
'@ .
\J‘}‘J‘ W—(“‘ 5
\ N
o =
South
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14 Angles and movement >

> 14.1 Angles, direction, position
and movement

We are going to ...

An angle is a measurement of turn. It tells us the
amount of turn from one position to another.

A&

A quarter turn in any direction is called a right angle.

cardinal points

compass

right angle

Two right angles together make a straight line.

This is also a half turn. /—\
- -
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14.1 Angles, direction, position and movement

Exercise 14.1

1 We are going to make a right angle measure.
Take a piece of paper.
Fold it in half.
Fold it in half again.
You have made a right angle.

a Find right angles in your classroom using your right angle
measure. Look at your table, your book or a window.

LELI S |

b Draw what you find. Mark the angle.

q 2 Use your right angle measure to find in your classroom four
right angles, four angles that are greater than a right angle
and four angles that are less than a right angle.

Write and draw the angles that you found.

Right s ‘t;r than Less than
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14 Angles and movement >

3 You are at the campsite.

i
west
nooo| g [vooo

east

You are at the campsite.

a What can you see if you look west?

b What can you see if you look south?

¢ In which direction is the bridge?

d In which direction is the forest?

Now face west.

Which direction are you facing if you turn

e two right angles clockwise?

f one right angle anticlockwise?

g three right angles clockwise?

h Using the map, write two questions and answers of your own.
1
2

Will your partner be able to answer them?
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14.1 Angles, direction, position and movement

'q 4 a Write in the missing cardinal points.

Imagine that you are facing south.
Write the instructions for the route from start to finish.

Use the words left, right and forward.

start

z—>

finish
Start with: Move forward south one square, turn

right...

b Find a different route to go from start to finish.
Write instructions for someone to be able to follow your route.
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14 Angles and movement >

How many different routes can there be?

11 Think like a mathematician

Work with a partner
You will need squared paper to investigate different routes.
The hippo wants to get to the river.

Each block is one step.
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14.1 Angles, direction, position and movement

It always walks along the paths and it always walks towards the river.
a How many steps east can the hippo walk before it has to turn?
How many steps south does the hippo have to walk in total?

How many steps east does the hippo have to walk in total?

How many different routes can the hippo take?

Can the hippo ever walk north?

Can the hippo ever walk west?

Find a way to record the different routes.

o Q =~ o o 0o T

Investigate what happens when you use smaller or bigger blocks.

\

5 Write the instructions to get from START HERE to the school.

School Play area
fizh Y
Library Police station

== an

Super-
market
start -

N ﬂ

Bus stop
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14 Angles and movement

Look what | can do!

Check your progress
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14.1 Angles, direction, position and movement

Continued
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BET) Grophs

Getting started

1 Use the data on the pictogram to help you answer the questions.

Animals in the zoo

lion

duck

elephant

turtle

(@]

How many ducks are there?

(on

How many elephants are there?

How many more turtles than elephants are there?

(o

How many animals are there all together?

e How many fewer lions than ducks are there?
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15.1 Pictograms and bar charts

This unit looks at different ways of showing data. It explores ways
of collecting data, as well as working with given data.
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> 15.1 Pictograms and bar charts

We are going to ...
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15 Graphs >

You can use a pictogram whenever you want to )

make simple data look more interesting. You can use ares s

a pictogram as a visual tally, using pictures discrete data
instead of lines. Pictograms work best when pictures represent

are simple enough to understand. y

v EEEEBEE

Chocolate A A A ‘
Candy ? ? ? ?
E = 10 items sold

‘ =10 items sold

@ = 10 items sold

Bar charts use bars to compare data. They use two axes:
one is vertical and one is horizontal.

Gadgets Owned by a Grade 8 Class
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Godgets
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15.1 Pictograms and bar charts

Worked example 1

On which day did it rain the most?

Rainy days
oy | TR BEE | [
I Y U VLN S T %;.? .l
Tuesday (ETT.?% Q:%? Q:;?% e
Wednesday %,.;.?

Thursday (ﬂ:;.;f}% (?;f}% (?.%::‘.3 C:"-.%.} C:i.%.} (::}.A?%

Friday %TT?% Q:%?
Saturday %,.;.? %,.;.? 6:“},?..3

Sunday (i;f:a% ti%:% ﬁ C:"}:.:‘?

It rained the most on Thursday because the data shows
more rain clouds.

It rained for 6 hours because the key tells us that {i‘;‘;"? =1 hour.
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15 Graphs >

Exercise 15.1

1 Monday
Tuesday
Wednesday
Key
= an hour of sunshine
a How many hours of sunshine were
there in total on Monday and Tuesday?
b How many more hours of sunshine
were there on Wednesday than
on Tuesday?
c Use this data to complete this pictogram.
Saturday has 7%z hours of sunshine.
Sunday has 2 hours of sunshine less than Saturday.
Friday has the same hours of sunshine as that of Saturday
and Sunday added together.
d Add a title and a key.
Title:
Friday Key
Saturday
Sunday
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15.1 Pictograms and bar charts

'q 2 a Use this data to complete the bar chart. Use a ruler.
Give the bar chart a title and labels.

The pet shop has one turtle, three rabbits, six fish,
eight cats and nine guinea pigs.

Title

label

0 -
turtle rabbit fish cat guinea X
pig

label

b Use the data on your bar chart to write two questions for
your partner to answer.

1

2
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15 Graphs >

3 a Use the spinner. Spin it 20 times. Record the results.

b Show the results as a bar chart or a pictogram.

c Compare your results with a partner’s results.
What is the same? What is different?

d Why did you choose that way of representing the data?
e Use the data on your graph to write two questions for
your partner to answer.

1

2

'q 4 a Askfive friends, and yourself, for the number of letters
in their first name.

b Draw a bar chart and a pictogram of your data.
What did you find out?

d Write three sentences about your data.

1

2

3
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15.1 Pictograms and bar charts

Think like a mathematician

You will need two six-sided dice and a partner.

a Throw the dice 20 times each. How many
times did you throw a total of 77

b Use a bar chart to record your results.
Give the bar chart a title and axes labels.

d Write four questions about the data for others to answer.

1

2

If a six-sided die
is thrown again, will the
results be the same?

Why not?

Did you ask questions if you needed help during your
investigation? Did you check your work for mistakes?

Look what | can do!

| I can record, organise and represent data using
pictograms and bar charts.

" | I can interpret data, finding things that are the same and
things that are different, asking and answering questions.
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15 Graphs >

> 15.2 Venn and Carroll diagrams

We are going to ...

A Venn diagram shows lots of information. Making a Venn diagram
is simple. You just need circles, data and a box to put them in.

rroll diagram

Venn diagram

A Venn diagram shows the relationship between a group of
different things (a set) in a visual way.

A Carroll diagram is used to organise and group data using rules.
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15.2 Venn and Carroll diagrams

Worked example 2

Write these ten numbers in the correct place in the Venn diagram.
68 179 156 453 121 124 96 159 176

Use the overlap to show numbers that have both characteristics.
Use the circles to show what is different.

Numbers

multiple of 4

First, sort the numbers that are multiples of 4.

What is left is not a multiple of 4. If any of these are more
than 226, they are written in the box. If they are less than 226,
they are written in the right circle.

Multiples of 4 that are less than 226 are written in the overlap.

The remaining numbers go into the left circle.

Numbers

multiple of 4 less than 226

453
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15 Graphs >

Exercise 15.2

1 a Complete this Venn diagram for the numbers 1 to 20.

Cross out the numbers to make sure that you have
used them all.

12345678910 11 12 13 14 15 16 17 18 19 20

Numbers 1 to 20

multiples of 2

a Choose a set of 12 numbers. Draw a Venn diagram.
Label it and sort your numbers.

2 a Use the numbers in the list and fill the Carroll diagram.
15 11 10 16 18 21 20 22 12 24 17 23

b Choose a set of 12 numbers. Draw a Carroll diagram.
Label it and sort your numbers.
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15.2 Venn and Carroll diagrams

'q 3 Work as a group of four to make a Venn diagram.

Decide on a question to ask each other.

o Q

Join with another group of four. Ask everyone the same question.

0

Collect the data that you need from both groups.

o

Show the data in a Venn diagram.

e Write three things that you can find out from the diagram.

1

2

3

4

q 4 The monsters have arrived. They are your data.

L SR g A

With a partner, organise and group the monsters into
the Carroll diagram.
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15 Graphs >

Write the labels.

Swap your diagram with another pair of learners. Did they choose the
same rules as you? Is their diagram correct?

'q Think like a mathematician

Make a poster to show what Venn diagrams and Carroll

diagrams are. Use pictures and simple words.

Did you use all the correct words?
Would the monsters understand the poster?

Look what | can do!
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15.2 Venn and Carroll diagrams

Check your progress

205

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.




We are working with Cambridge Assessment International Education towards endorsement of this title.

15 Graphs >

Continued

206 >
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E Chance

Getting started

1 Draw two things that are impossible (cannot happen).
2 Draw two things that are certain to happen.

3 Are these things possible or impossible? Put a tick in the box.

Possible Impossible

A horse will grow wings and fly.

A carrot will walk.

A baby will cry.

It will rain somewhere in the
world today.
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16 Chance

This unit looks at chance
experiments and shows
that some things will
happen, some things
will not happen or some
things might happen.

Would that
happen again?

What else
might happen?

For example:

e With a six-sided dice
you will throw a
1,2,3,4,50r6.

e You cannot get a
total of 1 if you
throw two dice.

e It mightrain or
be cloudy or
sunny tomorrow.

What do What else
others think? could happen?

> 16.1 Chance

We are going to ...

Knowing about chance and probability can ("
make you better at making decisions.

chance likely

If you know something about chance, you will might happen

be able to decide whether something is worth
doing or not.

will happen

will not happen
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< Exercise 16.1
Worked example 1

You have six dominoes lying face down on the table.

Ve

~

Ve

~

Ve

~

Ve

~

Vs

~

g

J

g

J

g

J

g

J

|\

J

g

What is the chance that you will turn over a domino that
has a total of six spots? Will it happen, won't it happen
or might it happen?

16.1 Chance

The best choice is to say that it might happen.

We can'’t see the faces of the dominoes, so we don’t know
how many spots they have. We cannot be certain that there
will be a total of six spots.

1 You have six dominoes in a bag.

Vs

~

.

[ ] e o
e o
[ ] [ ] [ o | ©
o| | @ o
[ ] [ o | ©
J J \ J \ J \ J

g

a What is the chance that if you take out two dominoes,
the total number of spots is more than eight?

Draw a ring around the answer.

It will happen.

It might happen.

b Is it likely that you will make a total number of spots

that is less than eight? Explain your answer.

It won't happen.
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16 Chance >

2 You will need a pencil and a paper clip for each spinner.
Spin both spinners.

Tip

To spin the spinner, put
the paper clip in the
centre of the spinner.

Use the pencil to hold it in
place while you spin the
3 3 kpqper clip.

Add the two numbers. Do this 15 times.

J

a What totals do you think are likely to happen?
b What totals do you think are not likely to happen?

c Keep a chart of the totals. Write in all the possibilities.

d Write about what happened.

210 )

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

16.1 Chance

3 You need one counter and one coin.

a Put the counter in the middle of the crocodile.

b Toss the coin. If you get heads, move one space
towards the head.

c If you get tails, move one space towards the end of the tail.
d After ten tosses, where do you finish?

If you play the game again, will the same thing happen,
will it not happen or might it happen?
Give reasons for your choice.

Play the game again and find out. What happened?

'q Think like a mathematician

Play this game with a partner.

You will need a paper clip and a pencil for the spinner.

Out of 24 spins, which colour do you think will happen,
will not happen or might happen?
Write your predictions.

Y.
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16 Chance >

Try it and see. Use tally marks to keep a record of the results.

green will happen 17 JH M

blue

red

yellow

purple

orange

Write about your results and compare them with your estimates.

What did you think would happen? What actually happened?
Why do you think that happened?

What would happen if all the spaces on the spinner were
the same size?

Look what | can do!
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16.1 Chance

Check your progress
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16 Chance >

Continued
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Project 5: Venn variety

2 2> Projecth

Zara, Arun, Sofia and Marcus are playing a game in pairs
using a Venn diagram.

This game starts with some cards laid out face-down on the table.

Zara and Arun have the first turn. They flip over two cards which
they put above the circles of the Venn diagram.

Numbers

Multiples of 3

If Zara and Arun can think of numbers to put in each of the three
sections of the Venn diagram, they get to keep the cards and
they get two points. If this isn’t possible, they still get one point
if they can explain why there aren’t numbers that could go in
some of the sections. They then put the cards back where

they got them from, face down.

Which numbers could Zara and Arun choose to put in this
Venn diagram?

Can they get two points? How do you know?
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16 Chance >

Sofia and Marcus have their turn next. The cards they turn over
say ‘Odd’ and ‘One more than a number in the four times table’.

Which numbers could Sofia and Marcus choose to put.in
this Venn diagram?

Can they get two points? How do you know?

Have a go at playing this game, \ v

working with a partner against A

another pair.
P I Ask your teacher for a set

Which cards can you find that would of number property cards
give you two points in the game? and a blank Venn diagram

Which would only give you one point? QOI’ this game.
Why?
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Pattern and

symmetry

1 Draw a vertical line. This will be your line of symmetry.

Use two different colours to make a symmetrical pattern.

What patterns can you see in the picture? Are any symmetrical?
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17 Pattern and symmetry >

> 17.1 Shape and symmetry

We are going to ...

e find horizontal and vertical lines of symmetry on 2D shapes

e sketch the reflection of a 2D shape. I
a

A symmetrical shape can be split in two along lines

. oy horizontal
of symmetry. Lines of symmetry will give two
equal halves that are mirror images of each other. line of. symmetry
There is a horizontal line and a vertical line. reflection
E symmetry
" vertical - - - horizontal kvertlcql y

The line of symmetry is also called the mirror line.

Exercise 17.1

'q 1 Symmetry means that both sides are the same when split

or along the horizontal line

|
:

in half along the vertical line[ © !
|

S~—

Use this square grid to make two different
patterns that are symmetrical.
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17.1 Shape and symmetry

2 Sketch the reflection.

RIS R N N

'q 3 Sketch the reflection.

¢ Draw two shapes of your own and sketch their reflections.
Draw the line of symmetry.

a4 )
\, J
219 D
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17 Pattern and symmetry >

4 Which of the diagrams shows symmetry?

a b C

d Explain what symmetry is.

5 Colour exactly seven squares to show a symmetrical
pattern on each grid.

a b c e

6 You have 20 straws. They are all the same length.

Use squares to draw three different symmetrical patterns
that you can make with the straws.

For example:

Each square uses four straws.

Draw the line of symmetry on your pattern.

q Think like a mathematician

You will need a sheet of blank grids.

Using three different colours, explore as many different
symmetrical designs as you can by shading whole squares.

Mark the lines of symmetry on each pattern.
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17.2 Pattern and symmetry

How many different designs are there?

Have you found them all?

Look what | can do!

| I can find horizontal and vertical lines of symmetry
on 2D shapes.

| I can sketch the reflection of a 2D shape.

> 17.2 Pattern and symmetry

We are going to ...
e start with a pattern and

e use horizontal and vertical 5 ¢ y to recognise
and make patterns

Patterns can be made in many different ways.

One way is to use symmetry. a constant extend
Can you see any lines of symmetry in this pattern? horizontal reflection
shorten symmetry
vertical
J
221

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

17 Pattern and symmetry >

Worked example 1

Extend this pattern by adding two triangles.

This is the first step of the pattern.

To extend the pattern we add two triangles to make

YV S TN
A A A

and again to make this pattern: 4 + 2 =6

We can count the shapes in each pattern of
triangles to find a pattern of numbers: 2, 4, 6.
These are multiples of 2.

The constant is the two triangles added each time.

Exercise 17.2

1 a Starting with these three circles, add three circles
each time to extend the pattern.

3+3=6 6+3=9 9+3=12
b How many circles will be in the next pattern?

c What is the constant in this pattern?
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17.2 Pattern and symmetry

2 a Starting with these two squares, add two squares
each time to extend the pattern.
Complete the number sentences.

2 + 2 = 4 + 2 = 6 =+ 2 ==
b How many squares will be in the next pattern?
¢ What is the constant in this pattern?’

3 a Starting from this pattern of 16 squares, reduce the
pattern by subtracting four squares each time.

b Record how many squares are left each time.

¢ Draw what happens.
a Y

\. J

d What is the constant in this pattern?
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17 Pattern and symmetry >

'q 4 a Extend this pattern by adding one cloud.
Complete the number sentences.

©

1 1+1= 2+1= 3+1-=
b How many clouds will be in the next pattern?
c What is the constant in this pattern?

5 This pattern shows both vertical and horizontal symmetry.

Draw the horizontal line of symmetry.

Use the same shapes to make your own pattern.
é Y

\. J

¢ Draw around the shapes you used.
d Draw lines to show vertical and horizontal lines of symmetry.

6 This pattern has one vertical line of symmetry to
show the reflection.

Add to it so that it also has a horizontal line of \/
symmetry. Draw both lines.
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17.2 Pattern and symmetry

'q 7 Use these lines as lines of symmetry.

.,

Draw a picture or pattern that has two lines of symmetry.

Colour what you have done.

The colours must be symmetrical as well.

Does the picture look the same on both sides of the lines
of symmetry? How can it be made better?

Think like a mathematician

Use these six squares to find as many different patterns with
one line of symmetry and then then lines of symmetry.

4

Draw them and show the lines of symmetry.

How can you find out that all the ways have been found?
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17 Pattern and symmetry

Look what | can do!

Check your progress
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17.2 Pattern and symmetry

Continued
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17 Pattern and symmetry >

2 2> Project 6

How likely?

Look at the likelihood scale below.
This scale tells us the chance of something happening.

Never happens Always happens

If an event will definitely happen, it goes on the ‘Will happen’
line on the right. If it will definitely not happen, it goes on the
‘Will not happen’ line on the left. If it might happen then it goes
in between the two, depending on how likely it is.

Sofia and Marcus are playing a game using the likelihood scale.
In this game they are working together to win points.
Sofia picks up a card which has an arrow on the scale:

# .

| 1
Never happens Always happens

She has to think of an event that will never happen.
She says, “l travel to school in a spaceship.”

What else could Sofia have chosen to say? Why?

Marcus has a blank copy of the scale. He has to draw an arrow on it,
trying to guess where the arrow is on Sofia’s likelihood scale.
He draws an arrow on his scale:
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Project 6: How likely?

4 .

| 1
Never happens Always happens

Sofia and Marcus then compare their scales. If the two arrows
are less than one centimetre apart, Sofia and Marcus get a point.
It is then Marcus’s turn to pick up a card. His card has this

arrow on the likelihood scale:

. ! .

| 1
Never happens Always happens

What event could Marcus say? Why?

Have a go at this game with a partner!
Do you always agree on where the arrow goes?
Why or why not?

Stock Photo : Balance
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Glossary

a constant a fixed value or number 000
analogue clock that shows the time using pointers 000
clock called hands
\\\\‘I"l,,
11 12 {70
:\10 2’:
=9 3=
2’8 4\5

' ~
‘ "/,,7 6 5\\\\

ATI R

apex the highest point or top of a shape 000
approach the different ways something can be done 000
area the amount of space inside the perimeter of 000

a 2D shape. For example, this square takes
up nine squares. The area is 9 square units.

array objects or drawings equally spaced and 000
arranged in rows and columns. Each row has
the same number of objects or drawings in it,
each column has the same number of objects
or drawings in it.

48848 48
s dede
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associative  addition is associative. When adding three
numbers, any two numbers can be added
together first, then the third.

7 + 4 + b = 7 + 4 + 5 =

=

7 + 9 = 16

more than one axis
a fixed line on a graph
empty; for example, a 100 s

capacity

cardinal
points

carroll a sorting diagram using two or more categories
diagram

centi a hundred

chance a possibility of something happening




the amount of money left over after buying
something

cm

column
addition with digits of the same valu
column

calculation labelled co

100s 10s 1s
1 8 2

commutati

y order and the total will be the same.

a piece of equipment that shows you in which
direction you are going

)




complement how many more to make a given number.
For example, 63 is the complement of 37
to 100, 63 + 37 = 100.

compose put together hundreds, tens and ones to make
a 3-digit number

—» 134

counting stick a stick marked in ten equal sections to sup
counting

decimal point the point (.) that is usec

decompose




decrease make smaller

l

decrease

decrease to become less, to get small

denominator the bottom number of a frac
many equal parts the

diagonal line aline drawn top corner to the
opposite b

diagram [ problem

umbers 0, 1, 2, 3,4,5,6,7,8and 9.
The position of the digit in the number gives
its value.

259

T

the 5is in the tens place so
it has a value of 5 tens, 50.
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digital clock  clock that shows the time in numbers only 000
discrete data data that can be counted 000
distributive multiplication is distributive because 000

multiplying a number by a group of numbers
added together is the same as carrying out
each multiplication separately

dividing line  also known as the division or dividing bar, 000
fraction line or bar, the line in a fraction
separating the numerator from the denominator

% <«— dividing line

equal the same in amount, number or size C% C% 000
equivalent having the same amount or value % % 000
estimate a sensible guess at how many there are, 000

using what you already know

200 - 3007 As they
hold up a spoonful
of grains of rice.
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exchange

extend

frequency
table

gra

horizontal

replacing one thing with another of the same
value; for example, 10 ones for 1 ten.

90000
--?"

to continue something; for example, whe
write the next three numbers in a sequence,
you are extending the sequ

to get bigger or make
five equal parts of

a measure of mass. We use g as a short way
of saying gram.

from side to side

&
~N
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something that is flat and level with the ground 000

< and > are called inequalities. The numbers or 000
measures either side of the sign are not equal
in value; for example, 245 < 345, 345 > 245.

when two values are not equal. The signs < 000
is less than and > is greater than are used to
record inequalities.

58 B°E

4>2 2<4
try to understand the meaning of what is 000
written or said
a shape that has sides and angles of any 000
length and size
the symbol > means is greater than, 137 > 86 000
< the symbol < means is less than, 86 < 137 000
o} a thousand 000
kilo 1 (kg) a measure of mass equal to 1000 grams. 000
We use kg as a short way of saying kilogram.
lom a unit of measurement equal to 1000 metres. 000
We use km as a short way of writing kilometre.
the chance that something will probably 000
happen.

For example, ‘It’'s quite likely to rain today.’
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line of
symmetry

litres (1)

m
mass
mentally

a line where you can fold and have both halves
match exactly

a measure mostly used to measure liquids;
for example, 1 litre = 1000 millilitres.

a short way of writing metre
a measure of how much matter is in an

using what you already know to wo
something out in your head

might happen possible chance that something might hap

but it’s not certain that it wi

millilitres (ml) a liquid measure used for sm unts

minute

money
notation

a period of time sho ks

$4.25 = 4 dollars
and 25 cents
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the numbers you say when you count in steps
of the same size, from zero. The multiples of
5are 5, 10, 15, 20, 25 and so on.

Multiples of 5

1|1 2 3| 4| 51 6] 7| 8] 9| 10
1112|1314 (15|16 |17 )18 19| 20
21122123 |24 125]26(27]128]29| 30
31132]133|34|135|36|37(38]|39] 40
41142 143 |44 | 45| 46|47 |48 49| 50
51152 |53|54|55|56|57]|58]|59]| 60
61]162|63|64|65|66]|67|68]|69| 70
711727374 175|176|77|78]79 | 80
81182|83|84|85|86|87[88]|89| 90
91192193 ]194195]196]97 198 |99 |100

000

a multiple of a number is a number multiplied by 000

another whole number, as in the multiplication
tables

5,10, 15, 20, 25 ... multiples of 5

a fraction with a numerator that is not 1;
2

for example,

1 the top number of a fraction, showing how

many parts

3

4

-«— non-unit fractions

000

000

239 )

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

original the size or cost before any changes are made 000

v

$8

pattern objects or pictures arranged in a regular way, 000
so you can say what comes next

ABOANO®ABY

perimeter the distance around a 2D shape 000
polygon a 2D shape with straight sides 000
prism a solid 3D shape where the lengths to the ends 000
are the same and the sides are flat, usually
rectangles
product the result of multiplication; for example, 000
3 x 6 = 18, where 18 is the product of 3 and 6.
quotient the result of dividing one number by another 000
range the top and bottom limit of the possible 000

numbers in an estimate
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recursion rule another name for the term-to-term rule. A rule 000
where the next number (or term) is found by
doing something to the number (or term) before
it; for example, ‘the next term is 4 more than
the previous term’.

reduce or to get smaller or make smaller; another word 000
reduced for decrease, make smaller

reduced
reflection the image of something, as seen in a mirror 000
regroup put hundreds, tens and ones together in 000

different ways, to support calculating
Calculation as below
127 =100+ 20+ 7 Regroup the 15 ones
+ 118=100+10+8 as one 10 and 5 ones
200 + 30 + 15 =245 to find the total 245.

reqular shape a shape where all the sides and all the inside 000
angles are equal; for example, a square.
remainder what is left over after division; for example, 000
19 + 3 =6rl. The r stands for remainder.
represent to be a sign or symbol of something 000
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'

the meeting point between 000

horizontal and vertical lines

right angle

A way of estimating. Change a number to the 000
nearest 10 or 100; for example, 247 rounds to

200, to the nearest 100, because 247 is closer

to 200 than 300.

200 210 220 230 240 250 260 270 280 290 300

a set of numbers connected in some way; 000
for example, by a term-to-term rule
2, 4, 6, 8, 10

| I I I |

add2 add2 add 2 add?2

make easier. For example, change 14 x 4 into 000
10 x 4 =40 and 4 x 4 = 16 to make it easier
to find the product 56.

one of something. A single-digit number has 000
only one digit.

T @)

[ ] 5 |— single digit

o O number

d use money to buy or pay for something

242 ) by

Original material © Cambridge University Press 2021. This material is not final and is subject to further changes prior to publication.



We are working with Cambridge Assessment International Education towards endorsement of this title.

two quantities measured in the 000
same units multiplied together to
find area. For example, the area
of the square is 16 square units
because 4 x 4 = 16.

a set of questions that people ask you 000

a small mark used to represent something 000
without words; for example, the symbol <
stands for is less than.

something is the same both sides, as shown 000
using a mirror

when two parts are identical 000
ten equal parts of something 000

the name for each 2, 4, 6, 8, 10 000
value in a sequence. T T T T T

For example, in the

sequence 2, 4,6, 8 term term term term term

the next term is 10, which
is found by adding 2 to the previous term, 8.

term-to-term how the next term in a sequence is found from 000
lle the term before. For example, in the sequence
2,4,6, 8, 10 the term-to-term rule is add 2.
2, 4, o, 8, 10

| I I I |
add2 add2 add?2 add?2
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thirds three equal parts of something

N

thousand the name given to ten hundreds, 100

time interva a fixed start and finish

thod for finding the answer to a problem.
Have a go using a number fact that you know,
then make some changes to that fact to find the
correct answer.




unit fraction g fraction with a numerator of 1; for example, 1

.«— unit fractions

unknown not known. An unknown number can b
represented by a symbol, suchas| |,
something relevant to the situation.

venn diagram shows the relationship between groups of
different things

vertical from top to bottom
AN

vertical andi ing straight up

will happen

will not
h
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