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Introduction
Welcome to Stage 5 of Cambridge Primary Mathematics. We hope this book 
will show you how interesting Mathematics can be and make you want to 
explore and investigate mathematical ideas.
Mathematics is everywhere. Developing our skills in mathematics makes us 
better problem-solvers through understanding how to reason, analyse and 
reflect. We use mathematics to understand money and complete practical 
tasks like cooking and decorating. It helps us to make good decisions in 
everyday life.
In this book you will work like a mathematician to find the answers to 
questions like these:
• What is a prime number and how do you know if a number is prime?
• How can you quickly find out if 642824 is divisible by 8?
• If three-quarters of a number is 24, what is the number?
• What time is it in Mumbai when it is 9am in Mexico City?
• What is a reflex angle?
• How do you draw a waffle diagram?
• How can a shape be translated?
Talk about the mathematics as you explore and learn. This helps you to 
reflect on what you did and refine the mathematical ideas to develop a 
more effective approach or solution.
You will be able to practise new skills, 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.

Emma Low and Mary Wood

Introduction
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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.

Questions to find out what 
you know already.

What you will learn 
in the unit.

Important words 
that you will use.

Step-by-step examples 
showing a way to solve 
a problem.

equivalent fraction
proper fraction

These questions will 
help you develop your 
skills of thinking and 
working mathematically. 

There are often many different 
ways to solve a problem. 
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 How to use this book

An investigation to carry out 
with a partner or in groups. 
Where this icon appears , 
the activity will help develop your 
skills of thinking and working 
mathematically.

Questions to help you think 
about how you learn.

This is what you have 
learned in the unit.

Questions that cover 
what you have learned 
in the unit.

At the end of several units, 
there is a project for you to carry 
out using what you have learned. 
You might make something 
or solve a problem.
Projects and their accompanying 
teacher guidance have been 
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.

7
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Thinking and Working Mathematically
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Thinking and Working 
Mathematically
There are some important skills that you will develop as you learn 
mathematics.

Specialising and generalising

Characterising and classifying

Specialising is when I give 
an example of something that 

fits a rule or pattern.
Generalising is when I 
explain a rule or pattern.

Characterising is when 
I explain how a group of 

things are the same.
Classifying is when I put 

things into groups.
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9

Critiquing and improving

Conjecturing and convincing

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. 

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

them understand.SAMPLE
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Getting started

1 Use digits to write these numbers.

a Five thousand, two hundred and seventy-one.

b One hundred and nine thousand and ninety.

2 What is the value of the digit 6 in these numbers?

a 6703 b 9060 c 765 430

3 Copy and complete to decompose these numbers.

a 805 469 =  + 5000 +  +  + 9

b 689 567 = 600 000 +  +  + 500 +  + 

4 Zara scored 649 points in a computer game.

 Which of the following is not a correct way to show her score?

a 600 + 40 + 9 b 600 + 49

c 609 + 4 d 609 + 40

5 Which of these numbers is 100 times larger than three hundred and thirty-three?

a 333 b 3330

c 33 300 d 333 000

6 Write the missing numbers

a  ÷ 10 = 64 b 509 ×  = 5090

c  × 100 = 8000 d 4400 ÷  = 44

1 The number 
system
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1  The number system  

Place value is important because it helps you understand the meaning 
of a number. You need place value to understand the order of numbers. 
If someone offers you 30 dollars or 300 dollars, you need to know that 
300 is more than 30.

When you go shopping you will see lots of price labels.

What do these labels have in common?

$1.49€1.00 £2.99¥0.99

In this unit you will learn more about decimal numbers. Look at the 
examples in these pictures and talk with your partner about where you 
have seen decimal numbers. have seen decimal numbers. 

11
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  1.1  Understanding place value
We are going to …

• explain the value of a digit in a decimal number (tenths and hundredths)

• multiply and divide whole numbers by 1000

• multiply and divide decimals by 10 and 100.

It is very important for a doctor 
to give the correct amount of 
medicine. A dose of 10 ml is ten 
times greater than a dose of 1 ml 
and ten times smaller than 
a dose of 100 ml.

The value of a digit depends on its position in the number. 
Think about what the digit 5 is worth in these numbers.

2.35 m
$1.50
Water
$1.50
Water

$1.50
Water
$1.50
Water

$1.50
Water
$1.50
Water

$25

decimal decimal place decimal point
decompose hundredth place value
tenth

1  The number system

 – 15 mL
 – 10 mL
 – 5 mL
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  1.1  Understanding place value

Exercise 1.1
1 Write these numbers in digits.

a One thousand and one point zero one

b Five hundred thousand and fi ve point nine

c Four hundred and three thousand, and thirty-four point six six

2 Write these numbers in words:

a 345.09 b 5378.12

c 158 035.4 d 3030.03

3 What is the value of the digit 7 in these numbers?

a 6703.46 b 70 213.8

c 60 6456.7 d 23 4560.07

Worked example 1 

Write this number in words and digits.

10 000 + 2000 + 300 + 40 + 5 + 0.6 + 0.07

Answer:

12 345.67

Twelve thousand, three hundred
 and forty-five point six seven.

Use a place value grid to help you.

1

ten thousands

2 3 4 5 6

10 000s 1000s 100s 10s 1s
1

10
s s

7

hundredthstenths

1
100

 Remember to write the 
decimal part of the number 
as ‘six seven’ and not as 
‘sixty-seven’.

Tip
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1  The number system

4 Write these numbers in words and digits.

a 200 000 + 6000 + 300 + 2 + 0.1

b 900 000 + 90 000 + 900 + 9 + 0.9

c 100 000 + 20 000 + 5000 + 600 + 20 + 5 + 0.4 + 0.03

 Swap books with your partner and check their answers.

5 Write the missing numbers.

a 358 × 100 = b 2700 ÷  = 27

c 5600 ÷ 1000 = d 456 × 1000 = 

6 Sofia multiplies a number by 10, then again by 10 and then  
again by 10.

 Her answer is 20 000

 What number did she start with?

7 Write the missing numbers.

a 3.45 × 100 = b 16.8 ÷ 10 = 

c 6.5 × 10 = 

8 Find and correct the mistakes in this diagram.

 

58

58.0

0.58

58005.8

5800
× 10

× 100 ÷ 100

÷ 10 × 1000

9 Which missing number is the odd one out?

A 33 ÷ 10 = B  × 100 = 330

C  × 10 = 30.3 D 3300 ÷ 1000 = 

 Explain your answer.
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  1.2  Rounding decimal numbers

Look back over your answers. 
Did you use the worked example to help you? 
Did you � nd any question particularly hard? Why?

Zara is thinking of a decimal number less than 1.

What number is Zara thinking of?
Make up a similar question to test your partner.

• You will show you are specialising when you identify 
examples that fi t the given criteria.

Think like a mathematician

Look what I can do!

 I can explain the value of a digit in a decimal number 
(tenths and hundredths).

 I can multiply and divide whole numbers by 1000.

 I can multiply and divide decimals by 10 and 100.

  1.2  Rounding decimal numbers
We are going to …

• round numbers with 1 decimal place to the nearest whole number.

Rounding makes it easier to describe and understand numbers. It is 
easier to understand ‘an African elephant is approximately 3 metres 
tall’ than ‘the average height of an African elephant is 3.3 metres’.

nearest
round

The hundredths digit is 
four more than the tenths digit. The sum 
of the tenths digit and the hundredths 

digit is 10.
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1  The number system

Worked example 2 

Round these measurements to the nearest whole number.

a 3.9 m b 4.5 m c 0.4 m

You can use a number line to help you.

2 3 4 510

a 4 m

b 5 m

c 0 m

If the tenths digit is 0, 1, 2, 3 or 4 round down to the nearest 
whole number.

If the tenths digit is 5, 6, 7, 8 or 9 round up to the nearest digit.

Can you round these heights to the nearest whole number?

Height of elephant 3.3 m Height of giraffe 5.5 m

Height of ostrich 2.7 m

How tall are you?
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  1.2  Rounding decimal numbers

Exercise 1.2
1 Identify the numbers marked by arrows. Round each number 

to the nearest whole number. 

4 5 6 7 8 93

A B C

2

2 Round these numbers to the nearest whole number.

a 65.8 b 101.1

c 44.4 d 55.5

3 Round these measures to the nearest whole centimetre.

a 2.8 cm b 8.5 cm

Round these measures to the nearest whole metre.

c 7.3 m d 0.4 m 

4 A number with 1 decimal place is rounded to the nearest 
whole number.

a What is the smallest number that rounds to 5?

b What is the largest number that rounds to 5?

 Ask your partner to check your answers. Did you both choose the 
same numbers? 

5 

 Is Marcus correct?

 Explain your answer.

6 Use a calculator to help you answer this question.

 Two numbers each with 1 decimal place round to 231 to the nearest 
whole number

 The sum of the two numbers is 462

 What could the numbers be?

74.5 is 74 to 
the nearest whole 

number.SAMPLE
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1  The number system

7 Use the clues to identify the correct number.

 

10.42 9.73 9.9 9.37

7.83 10.1 8.7 9.55

 The number:

• has no hundredths digit

• is less than 10

• rounds to 10 to the nearest whole number

• has a tenths digit which is odd.

 Swap books with your partner and check their answers.

Think about the questions you have just answered. If you were 
asked similar questions, what would you do differently?

Roll a dice twice and make a number with 1 decimal place.
Find all the different numbers you can make.
Round each of your numbers to the nearest whole number.

2.5 rounds to 3
5.2 rounds to 5

Roll the dice again and make some more numbers.
What numbers with 1 decimal place are possible?
Find all the possible numbers these could round to.

Think like a mathematician

Look what I can do!

 I can round numbers with 1 decimal place to the nearest whole number.
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  1.2  Rounding decimal numbers

Check your progress

1 What is the value of the digit 3 in these numbers?

 a 6703.46  b 7021.83  c 60 6456.35

2 Write these numbers in words and digits.

 a 100 000 + 3000 + 500 + 7 + 0.9

 b 600 000 + 60 000 + 600 + 6 + 0.06

3 a What number is ten times bigger than 0.03?

 b What number is one hundred times smaller than 555?

4 Round these lengths to the nearest whole number.

 a 5.1 m  b 16.5 cm  c 10.4 m  d 10.7 cm

5 Look at these number cards.

     

A 4 50 000 45 000B 4500C 450D

45E 4.5F 0.45G

 Write the letter of the card that is one hundredth of 45.

6 Write the missing numbers.

 a  ÷ 1000 = 20

 b 543 × 1000 =  × 10

7 What is the missing number?

 100 × 10 = 10 000 ÷ 

8 Sofia, Arun, Marcus and Zara each think of a number.

 Their numbers are 3.5, 0.35, 35 and 0.53

 Use these clues to find the number each is thinking of.

 • Arun’s number is ten times smaller than Marcus’s number.

 •  Zara’s number is not ten times smaller than Sofia’s or Arun’s or  
Marcus’s numbers.

 • Sofia’s number is ten times smaller than Arun’s number.
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1  The number system

  Project 1 

Decimal dice

Sofia and Arun are playing a dice game. They take it in turns to roll 
the dice and decide which of their four boxes to put the number in. 
They continue until they have filled all the boxes. The aim of the game 
is to be the person with the number closer to 400.

. .

Sofia Arun

At the end of the game, Sofia has the number 512.3 and Arun has 351.5. 

Who has won this game? How do you know?

Try playing this game with your partner. 

What strategies can you use to make it more likely that you will win?

Sofia and Arun are now playing a slightly different dice game. Using the 
same boxes, they take it in turns to roll the dice and put the number in 
one of their boxes until all the boxes are filled, as before. However, 
before they work out who the winner is, they each multiply their number 
by ten. The person who now has the number closer to 4000 is the winner.

Play this game a few times with your partner. 

How is it different from the first game?

Sofia and Arun want to make the game more exciting. This time, 
the person who rolls the dice can choose to keep the number and put 
it in one of their own boxes, or they can give the number to their 
partner and tell them which box to put it in.

Have a go at playing this new version of the game. 

Which numbers are you choosing to keep and which are you 
choosing to give to your partner? Why?
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Getting started

1 Which of these shapes are polygons?

 

A

B

C

D

E

2 How many right angles does this shape have?

3 Draw a tessellating pattern using rectangles.

4 How many lines of symmetry does a square have?

 2 2D shape and 
pattern

SAMPLE
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2  2D shape and pattern

In this unit you will learn about triangles, tessellation, symmetry  
and patterns.

What triangles, tessellation, symmetry and patterns can you see in the  
construction of this bridge?

22
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  2.1  Triangles

  2.1  Triangles
We are going to …

• learn the names and properties of different triangles

• sketch different triangles.

Triangles are very important polygons.

They are useful when studying other shapes in mathematics 
because all polygons can be broken down into triangles.

Triangles are also used in architecture and building because 
of their strong shape.

What buildings and structures have you seen that use triangles? 
Describe them.

equilateral triangle

isosceles triangle

scalene triangle

23
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2  2D shape and pattern

Exercise 2.1
1 Which of these triangles are scalene?

Worked example 1

Is this an equilateral, isosceles or  
scalene triangle?

• Are all the lengths the same?

 No, the triangle is not equilateral.

• Are two of the lengths the same?

 No, the triangle is not isosceles.

• Are all the lengths different?

 Yes.

• Compare the three angles of the 
triangle. Are any of the angles the 
same size?

 No, the triangle is not equilateral  
or isosceles.

Measure the lengths of each side.

•  All the sides of an equilateral triangle 
are the same length and all the angles 
are the same size.

•  Two sides of an isosceles triangle are 
the same length and two of the angles 
are the same size.

•  None of the sides of a scalene triangle 
are the same length and none of the 
angles are the same size.

Answer: The triangle is scalene.

a b c

d eSAMPLE
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  2.1  Triangles

2 Name each type of triangle.

a        b       c  

d     e   

Look at the triangles you have drawn. Think about how you 
drew each triangle. Most people find that an equilateral triangle 
is more difficult to draw. Try to draw an equilateral triangle. 
Think about why it might be more difficult to draw.

3 a Use a pencil and ruler to sketch an isosceles triangle.

b Use a pencil and ruler to sketch a scalene triangle.

c Ask your partner to check the triangles you have drawn in  
parts a and b. Check your partner’s triangles by tracing and 
comparing the sizes of the angles. Tell your partner how you 
know if their triangles are isosceles and scalene.

4 Which of these triangles has an obtuse angle?

A B

C
D
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2  2D shape and pattern
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Look what I can do!

 I can say the names and properties of different triangles.

 I can sketch different triangles.

Explore these questions by drawing triangles and diagrams to show 
what is possible and what is impossible.

a What type of triangle can have a right angle?

b What type of triangle can have two right angles?

c What type of triangle can have three right angles?

d Investigate the number of acute angles and obtuse angles the 
different types of triangles can have. Write sentences to describe 
the angle properties of different types of triangles.

• You are generalising when you describe which triangles are possible 
with each number of right angles. 

• You are convincing when you show which angles are possible 
and which are impossible in different triangles.

Think like a mathematician

5 Name the smallest triangle that has been tessellated in each pattern.

a  b  c 

6 Is it possible to draw a triangle that cannot be tessellated?
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  2.2  Symmetry

  2.2  Symmetry
We are going to …

• explore the symmetry in triangles

• explore the symmetry in patterns

• create patterns with lines of symmetry.

Symmetry is all around you in nature and in art and design. In this 
section you will learn how to create symmetrical patterns. Learning 
about symmetry helps you to notice similarity, difference and balance, 
which is important to all parts of mathematics.

line of 
symmetry

symmetrical

SAMPLE
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2  2D shape and pattern

Worked example 2

How many lines of symmetry does this pattern have?

Is there a vertical line of symmetry?

No, the colours are different.

Place a small mirror exactly through the 
middle of the pattern vertically.

Does the pattern have one side that 
exactly mirrors the other?

Is there a horizontal line of symmetry?

No, the colours are different.

Place a small mirror exactly through the 
middle of the pattern horizontally.

Does the pattern have one side that 
exactly mirrors the other?SAMPLE
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  2.2  Symmetry

Continued

Is there a diagonal line of symmetry?

No, the colours are different.

Place a small mirror exactly 
through the middle of the 
pattern along different 
diagonals.

Does the pattern have one 
side that exactly mirrors the 
other?

Answer: The pattern has 0 lines of symmetry.

Exercise 2.2
1 How many lines of symmetry does each triangle have?

a       b                  c 

d  e f 

 Check with your partner. Do you get the same answers?

 Use a mirror to check for lines of symmetry and to find any that  
you missed.

 Write a sentence to say how good you are at finding lines of  
symmetry in triangles and how you can improve.

SAMPLE
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2  2D shape and pattern

2 These tiles have refl ective symmetry in their shape and in their 
patterns. How many lines of symmetry does each pattern have?

 

a b c

d e

3 Look at this coloured pattern.

 What colour can you colour the square 
at * to make a pattern with exactly:

a one line of symmetry?

b two lines of symmetry?

c more than two lines of symmetry?

4 Look at this tile pattern.

 If the pattern is refl ected in the two red mirror 
lines, what colour will these squares be?

 A  B

 C  D

 E  F

 G

 Copy the pattern onto squared paper and 
colour the rest of the pattern as it will look 
when it is refl ected in the two mirror lines.

*

A

C

E F

GD

B

SAMPLE

Original material © Cambridge University Press 2020. This material is not final and is subject to further changes prior to publication. 



31

  2.2  Symmetry

5 Copy and complete this pattern by refl ecting the shapes over both 
mirror lines until there are three shapes in each quadrant.

 

This is a square grid of 9 squares.

Use one colour pen or pencil and squared paper. 

How many patterns with at least 1 line of symmetry can you make 
by shading 4 squares?

Try not to make patterns that look the same from different 
directions.

For example, these two patterns are the same.

Think like a mathematician

SAMPLE
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2  2D shape and pattern

Choose one thing to change and write your own question to investigate.

How many patterns with  lines of symmetry can be made by shading  
squares?

You could change:

• the number of squares in the grid

• the number of shaded squares

• the minimum number of lines of symmetry.

Investigate your question and write your solution.

• You are specialising when you make a pattern and test it to check if it has at 
least one line of symmetry. 

• You are conjecturing when you write your own question to investigate. 

• You are improving when you refl ect on your investigation and consider how you 
could improve your approach.

Continued

Look at your investigation.

• How did you make sure that you did not repeat patterns?

•  Is your investigation clear and organised so that someone 
else can understand what you did and what you found out?

• What improvements could you make?

Look what I can do!

 I can describe the symmetry in triangles.

 I can describe the symmetry in patterns.

 I can create patterns with lines of symmetry.SAMPLE
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  2.2  Symmetry

Check your progress

1 Draw an isosceles triangle with one side that is longer than the other two sides.

2 Which of these triangles are equilateral?

a b

e

c

d

3 Which types of triangle can be used to make a tessellating pattern?

4 How many lines of symmetry does an equilateral triangle have?

5  Here are two rangoli patterns. How many lines of symmetry does  
each pattern have?

 a 

SAMPLE
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2  2D shape and pattern

Continued

 b 

6 Copy this grid onto squared paper for each part of this question.

 a Colour the grid so that there are no lines of symmetry.

 b Colour the grid so that there is exactly 1 line of symmetry.

 c Colour the grid so that there are exactly 2 lines of symmetry.

 d Colour the grid so that there are exactly 4 lines of symmetry.

SAMPLE
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3 Numbers and 
sequences

Getting started

1 A sequence starts at 16.

 3 is subtracted each time.

 What is the fi rst number in the sequence that is less than zero?

2 Here is a number sequence. It continues in the same way.

 516, 616, 716, 816, …

a What is the term-to-term rule for continuing the sequence?

b What are the next two terms in the sequence?

3 Draw the next term in this sequence.

 

 What is the mathematical name for these numbers?

4 Find a 2-digit number that satisfi es all these rules:

• It is a multiple of 3.

• It is a multiple of 4.

• It ends in 6.SAMPLE
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3  Numbers and sequences

This unit is all about patterns and sequences. You will look at linear 
sequences and non-linear sequences, square numbers, triangular 
numbers, prime numbers and composite numbers.

Imagine you are making pancakes using a pancake mix.

The number of pancakes in the second column of the table is a 
linear sequence.

 Cups of pancake mix Number of pancakes

1 8
2 16
3 24

The term-to-term rule is ‘add 8’.
How many cups of pancake mix do you need to make 40 pancakes? 

Can you think of some patterns and sequences in the environment or 
your everyday life?

Here are two to get you thinking.

SAMPLE
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  3.1  Counting and sequences

  3.1  Counting and sequences
We are going to …

• count on and count back in steps of constant size including 
counting back through zero to include using negative numbers

• fi nd the jump size for a linear sequence and relate this to multiplication.

A lighthouse displays a single flash repeated at regular times.

It can also display groups of two, three or four flashes with spaces 
between the groups.

The whole pattern is repeated at regular intervals.

In this section you will learn about sequences that follow particular 
rules.

Worked example 1

a Write the first four terms of a sequence with first term 1 
and term-to-term rule ‘add 4’.

b Find the 10th term.

Answer:

a 1, 5, 9, 13

b The 10th term is:

 1 + 9 × 4 = 37

Position
number Term

1 1 +4

+4

+4

2 5
3 9
4 13

To find the 10th term start at 1 and then add 9 jumps of 4.

1st
term

2nd
term

3rd
term

4th
term

5th
term

6th
term

7th
term

8th
term

9th
term

10th
term

linear sequence
sequence
term
term-to-term

SAMPLE
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3  Numbers and sequences

Exercise 3.1
1 a  Here is a sequence made of sticks. Draw the next pattern  

in the sequence.

 

b Copy and complete the table.

c Find the term-to-term rule.

d How many sticks are in the 10th pattern?

 Discuss your answers with your partner.

2 a  Write the first four terms of a sequence with first term 1  
and term-to-term rule add 11.

b Find the 15th term.

3 A sequence starts at 40 and 9 is subtracted each time.

 40,     31,     22,  ….

 What are the first two numbers in the sequence that are less  
than zero?

4 Pierre starts counting at 88 and counts back in steps of 8.

 88,   80,   72,   64,  …

 Will the number 1 be in the sequence?

 How can you tell without counting back?

5 Sofia makes a number sequence.

 The first term is 155 and the term-to-term rule is ‘subtract 7’.

 Sofia says, ‘If I keep subtracting 7 from 155, I will eventually reach 0.’

 Is she correct? Explain your answer.

6 The numbers in this sequence increase by equal amounts each time.

 Copy the sequence and write in the missing numbers.

 1,     ,     ,   7

 Explain your method.

 Discuss your answer with your partner. Did you use the same method?

Pattern number Number of sticks

1
2
3
4

SAMPLE
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  3.1  Counting and sequences

7 Marcus writes a sequence of numbers.

 His rule is to add the same amount each time.

 Copy the sequence and write in the missing numbers.

 1,     ,     ,    ,    21

 
Think back over the work you have done on sequences.  
What have you learned? Is there anything you need to get better at?

You can write a sequence with a constant jump size if you know  
three pieces of information:

• the first term

• the jump size

• the number of terms in the sequence.
This information is given in the table for five sequences.
Write each of the sequences A to E.

First term (number) Jump size Number of terms in the sequence

A 1 +4 5
B 20 −3 5
C −15 +11 5
D 100 −26 5
E −40 +15 5

Make up some linear sequences of your own and write down the  
three pieces of information that define your sequences.
•  You will show you are specialising when you find sequences that satisfy the 

given criteria.

Think like a mathematician

Look what I can do!

 I can count on and count back in steps of constant size including  
counting back through zero to include using negative numbers.

 I can find the jump size for a linear sequence and relate this to multiplication.

SAMPLE
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3  Numbers and sequences

  3.2  Square and triangular numbers
We are going to …

• learn to recognise and extend spatial patterns that represent 
square numbers and triangular numbers

• learn to recognise square numbers from 1 to 100.

Look at these examples of patterns of squares.

Look along the diagonal of this table square.

What do you notice?

1 2 3 4 5 6

1 2 3 4 5 6

2 4 6 8 10 12

3 6 9 12 15 18

4 8 12 16 20 24

5 10 15 20 25 30

6

1

2

3

4

5

6 12 18 24 30 36

×

In this section, you will learn about two number sequences: 
square numbers and triangular numbers.

spatial pattern
square number
triangular numberSAMPLE
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  3.2  Square and triangular numbers

Worked example 2 

Look at these patterns made from squares.

The sequence starts 1,  4,  9, …

a Draw the next term in the sequence.

b Write the next three numbers in the sequence.

Answer:

a 

b 16, 25, 36

Look carefully at the pattern to see how it is made.  
In this case, in each term, there is an extra row which 
has two more squares than the row before.

The sequence is:
1 × 1 = 1² = 1

2 × 2 = 2² = 4

3 × 3 = 3² = 9

so the next term is: 
4 × 4 = 4² = 16

Exercise 3.2
1 These patterns of dots show the first four square numbers.

 

a Draw a dot pattern for the 5th square number.

b What is the 10th square number?

SAMPLE
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3  Numbers and sequences

2 Copy and complete the Carroll diagram by writing a number greater 
than 50 but less than 100 in each space.

Square number Not a square number

Even number

Not an even number

 Discuss your answer with your partner.  
There are lots of possible answers.

3 Look at this number pattern made using counters.

 The pattern starts 1,  3,  6,  10.

a What are the next two numbers in the sequence?

b What is the name for this sequence of numbers?

4 Look at this pattern of numbers.

a Can you see how the pattern continues?

 Discuss your ideas with a partner  
and then draw the next two rows of  
the triangle.

b Find the sum of the numbers in  
each row, then write down the first  
eight numbers in the sequence.

 1,  2,  4,   ,  ,  , 

c Describe the sequence.

5 Calculate these square numbers.

a 6² b 8² c 9²

1

1

1 1 4

Sum of 
numbers in row

1 2

1 1

2

1

3 3 1

4 6 4 1

Have you ever thought that some numbers are both square and  
triangular? The number 1 is both.
If you continue the sequence you found in question 3 to the 8th term 
you will find another number that is both square and triangular.

SAMPLE
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  3.3  Prime and composite numbers

You can multiply 15 by itself to give a 3-digit number.

1 5 1 5 2 2 5× =

What is the smallest 2-digit number that you can multiply by itself to 
give a 3-digit number?
Use a calculator to investigate the largest 2-digit number that you can 
multiply by itself to give a 3-digit number?

× =

• You will show you are specialising when you fi nd numbers that 
satisfy the given criteria.

• If you explain your results, you will show you are convincing.

Think like a mathematician

Look what I can do!

 I can recognise and extend spatial patterns that represent square 
and triangular numbers.

 I can recognise square numbers from 1 to 100.

  3.3  Prime and composite numbers
We are going to …

• fi nd prime numbers up to 100

• understand the difference between prime and composite numbers.

You already know how to find factors of numbers.

Some special numbers have exactly two factors. For example: 

• 3 has factors 1 and 3

• 7 has factors 1 and 7.

composite
number factor
multiple
prime number
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3  Numbers and sequences

These special numbers are called prime numbers.

Can you think of any other prime numbers?

Prime numbers are very important! Adults often  
buy goods online using a credit card. Every time  
they send a credit card number over the internet,  
it is converted into a code which is based  
on prime numbers!

Worked example 3

Write a different prime number in each box to make this calculation correct.

+ + = 10

The  prime numbers are:

2, 3, 5, 7, …

+2 3 5+ = 10

Start by writing a list of prime numbers.

Test different numbers to work out which  
ones make the calculation correct.

When you test numbers like this you are 
specialising.

Exercise 3.3
1 Which of these numbers are prime numbers?

 11,      21,      31,      41,      51,      61

 How do you know they are prime numbers?

2 Which number could be the odd one out?

 19           39          49

 Give two different answers and explain your reason.

3 Copy and complete this sentence.

 A number with more than two factors is called a  number.
SAMPLE
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  3.3  Prime and composite numbers

4  Copy this Venn diagram and write each number in the correct place.

 15     16     17     18     19

 

Square 
numbers

Prime 
numbers

Even numbers

5 Arun and Zara play a game of ‘What’s my number?’

Arun says: Zara replies:

Is the number less than 20? No
Is the number less than 25? Yes
Is the number even? No
Is the number prime? Yes

 What is the number?

6 Here are four digit cards.

 
1 2 5 9

 Choose two cards each time to make the following 2-digit numbers.

a A prime number b A multiple of 3

c A square number d A factor of 36

 Discuss your answers with your partner.

 
Think about the different types of numbers you have learned 
about in this unit. Are you confi dent that you can give a defi nition 
and fi nd examples of a square, triangular and prime number?
In Stage 6, you will learn about cube numbers. What do you 
think a cube number is?

SAMPLE
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3  Numbers and sequences

Here are some digit cards.

2 3 5 6 7 8 9

Use all the cards to make four prime numbers.

• You will show you are specialising when you fi nd solutions to the problem.

Think like a mathematician

Look what I can do!

 I can fi nd prime numbers up to 100.

 I can fi nd the difference between prime and composite numbers.

Check your progress

1 Sofia wrote a list of three square numbers.
 Which of these is Sofia’s list?
 A 9, 10, 11  B 9, 19, 29  C 9, 16, 25  D 9, 99, 999

2  Given the first term and the term-to-term rule, write down the 
first six terms of each sequence.

 a First term is 7, term-to-term rule is add 6.
 b First term is 2, term-to-term rule is add 7.

3 The numbers in this sequence increase by equal amounts each time.
 What are the three missing numbers?

 1,     ,      ,     ,    13

4 Zara counts in sevens starting at 1.
 1, 8, 15, 22, 29, …
 Zara continues counting in this way.
 Will she say the number 77? Explain how you know.
5 Marcus is thinking of a prime number between 1 and 20.
 He says, ‘If I add 1 to my number it is a multiple of 9.’
 What number is Marcus thinking of?
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  Project 2: Pattern prediction

  Project 2 

Pattern prediction

Marcus and Zara were asked to draw this matchstick pattern:

Marcus drew this first: 

Then he added more to make this: 

Then this: 

Finally: 

Can you describe how Marcus drew the pattern?

How many triangles did he draw?

How many matchsticks did he use in the finished picture?

Now picture what Marcus would draw if there were 10 triangles. 

How many matchsticks would this use?

What about if there were 101 triangles?SAMPLE
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3  Numbers and sequences

Continued

Zara also drew the pattern. First she drew this: 

Then this: 

Then finally: 

Can you describe how Zara drew the pattern?

How many horizontal lines did she draw? How many diagonal lines?

How many matchsticks did she use in the finished picture?

Now picture what Zara would draw if there were 10 triangles.

How many horizontal lines would she draw?

How many diagonal lines?

How many matchsticks would this use altogether?

What about if there were 101 triangles?

Now look at this pattern of three ‘houses’.

Try to picture how to make the next, and the next, and the next…

Use this to help you find the total number of matchsticks used for the 
pattern with 10 houses.

What about the pattern with 101 houses?

Can you explain your reasoning?
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