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Welcome to Cambridge Lower Secondary Mathematics Stage 7

The Cambridge Lower Secondary Mathematics course covers the Cambridge 
Lower Secondary Mathematics curriculum framework and is divided into three 
stages: 7, 8 and 9. 
During your course, you will learn a lot of facts, information and techniques. 
You will start to think like a mathematician. 
This book covers all you need to know for Stage 7.
The curriculum is presented in four content areas:
• Number
• Algebra
• Geometry and measures
• Statistics and probability.
This book has 16 units, each related to one of the four content areas.  
However, there are no clear dividing lines between these areas of  
mathematics; skills learned in one unit are often used in other units.  
The book encourages you to understand the concepts that you need  
to learn, and gives opportunity for you to practise the necessary skills.
Many of the questions and activities are marked with an icon  that  
indicates that they are designed to develop certain thinking and  
working mathematically skills.
There are eight characteristics that you will develop and apply  
throughout the course: 
• Specialising – testing ideas against specific criteria; 
• Generalising – recognising wider patterns; 
• Conjecturing – forming questions or ideas about mathematics;
• Convincing – presenting evidence to justify or challenge a mathematical idea; 
• Characterising – identifying and describing properties of mathematical 

objects; 
• Classifying – organising mathematical objects into groups;
• Critiquing – comparing and evaluating ideas for solutions; 
• Improving – Refining your mathematical ideas to reach more  

effective approaches or solutions.
Your teacher can help you develop these skills, and you will  
also develop your ability to apply these different strategies. 
We hope you will find your learning interesting and enjoyable.
Greg Byrd, Lynn Byrd and Chris Pearce

Introduction

 Introduction

3

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

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

SAMPLE



4

Contents

Page Unit Strand of mathematics 

6–7 How to use this book 

8 Acknowledgements

9–29 1  Integers
1.1 Adding and subtracting integers
1.2 Multiplying and dividing integers
1.3 Lowest common multiples
1.4 Highest common factors
1.5 Tests for divisibility
1.6 Square roots and cube roots

Number

31 Project 1 Mixed-up properties

32–61 2  Expressions, formulae and equations
2.1 Constructing expressions
2.2 Using expressions and formulae
2.3 Collecting like terms
2.4 Expanding brackets
2.5 Constructing and solving equations
2.6 Inequalities

Algebra

62–75 3  Place value and rounding
3.1 Multiplying and dividing by powers of 10
3.2 Rounding

Number

76–101 4  Decimals
4.1 Ordering decimals
4.2 Adding and subtracting decimals
4.3 Multiplying decimals
4.4 Dividing decimals
4.5 Making decimal calculations easier

Number

102–122 5  Angles and constructions
5.1 A sum of 360°
5.2 Intersecting lines
5.3 Drawing lines and quadrilaterals

Geometry and measure

123 Project 2 Clock rectangles

124–135 6  Collecting data
6.1 Conducting an investigation
6.2 Taking a sample

Statistics

136–162 7  Fractions
7.1 Ordering fractions
7.2 Adding mixed numbers
7.3 Multiplying fractions
7.4 Dividing fractions
7.5 Making fraction calculations easier

Number

163 Project 3 Fraction averages

164–189 8  Shapes and symmetry
8.1 Identifying the symmetry of 2D shapes
8.2 Circles and polygons
8.3 Recognising congruent shapes
8.4 3D shapes

Geometry and measure

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

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

SAMPLE



5

Contents

Page Unit Strand of mathematics 

190–211 9  Sequences and functions
9.1 Generating sequences (1)
9.2 Generating sequences (2)
9.3 Using the nth term
9.4 Representing simple functions

Algebra

212 Project 4 Mole and goose

213–224 10  Percentages
10.1 Fractions, decimals and percentages
10.2 Percentages large and small

Number

225–244 11  Graphs
11.1 Functions
11.2 Graphs of functions
11.3 Lines parallel to the axes
11.4 Interpreting graphs

Algebra; Statistics and probability

245 Project 5 Four steps

246–261 12  Ratio and proportion
12.1 Simplifying ratios
12.2 Sharing in a ratio
12.3 Using direct proportion

Number

262–277 13  Probability
13.1 The probability scale
13.2 Mutually exclusive outcomes
13.3 Experimental probabilities

Statistics and probability

278–309 14  Position and transformation
14.1 Maps and plans
14.2 The distance between two points
14.3 Translating 2D shapes
14.4 Reflecting shapes
14.5 Rotating shapes
14.6 Enlarging shapes

Statistics and probability

310–335 15  Shapes, area and volume
15.1 Converting between units for area
15.2 Using hectares
15.3 The area of a triangle
15.4 Calculating the volume of cubes and cuboids  
15.5  Calculating the surface area of cubes and cuboids

Geometry and measure

336 Project 6 Removing cubes

337–378 16  Interpreting results
16.1 Two-way tables
16.2 Dual and compound bar charts
16.3 Pie charts and waffle diagrams
16.4 Infographics
16.5 Representing data
16.6 Using statistics

Statistics and probability

379–387 Glossary and Index

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

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

SAMPLE



6

How to use this book

6

 How to use this book
In this book you will fi nd lots of different features to help your learning. 

Questions to fi nd out what you 
know already.

What you will learn in the unit.

Important words to learn.

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

Th ese questions will help you 
develop your skills of thinking 
and working mathematically.
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How to use this book

7

Th ese investigations, to be carried 
out with a partner or in a group, 
will help develop skills of thinking 
and working mathematically.

Questions to help you think 
about how you learn.

Th is is what you have 
learned in the unit. 

Questions that cover what you 
have learned in the unit. If you 
can answer these, you are ready 
to move on to the next 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. 
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Getting started

1 Put these numbers in order, from smallest to largest: 9, −7, 6, −5, 3, 0.
2 Find the multiples of 9 that are less than 50.
3 Find the factors of  15.
4 Work out 132 − 122. Write your answer as a square number.

When you count objects, you use the positive whole numbers 1, 2, 3, 4, …
Whole numbers are the fi rst numbers that humans invented.
You can use these numbers for more than counting.
For example, to measure temperature it is useful to have the number 
0 (zero) and negative whole numbers −1, −2, −3, …
You can put these numbers on a number line.
1, 2, 3, 4, … are sometimes called positive numbers to distinguish them 
from the negative numbers −1, −2, −3, −4, …
Positive and negative whole numbers together with zero are called integers.
In this unit you will learn about integers and their properties.

1 Integers
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1   Integers

Integers are positive and negative whole numbers, together with zero.
You can show integers on a number line.

 –6 –5 –4 –3 –2 –1 0 1 2 3 4 5 6

Integers greater than zero are positive integers: 1, 2, 3, 4, …
Integers less than zero are negative integers: −1, −2, −3, −4, …
You can use a number line to help you to add integers.

  1.1  Adding and subtracting integers
In this section you will …

• add and subtract with positive and negative integers.

Key words

integers

inverse

inverse operation

number line

negative integers

positive integers

Tip

The ‘…’ (called an 
elipsis) shows that 
the lists continue 
forever.

Worked example 1.1

Work out:

a −4 + 6 b 8 + −3 c −3 + −5

Answer

a You can use a number line to help you.

 Start at −4. Move 6 to the right.

 –5 –4 –3 –2 –1 0 1 2 3 4 5 6

 −4 + 6 = 2

b Start at 8. Move 3 to the left. You move to the left because it is −3.

 –3 –2 –1 0 1 2 3 4 5 6 7 8 9

 8 + −3 = 5

c Start at −3. Move 5 to the left.

 –5–6–7 –4 –3 –2 –1 0 1–8

 −3 + −5 = −8
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1.1  Adding and subtracting integers

Subtraction is the inverse operation of  addition.
The inverse of  3 is −3. The inverse of −5 is 5.
To subtract an integer, you add the inverse.
You can draw a number line to help you.

Worked example 1.2

Work out:

a 2 − 6  b −4 − −3             c      2 − −4

Answer

a 2 − 6 = 2 + −6

 –3–4–5 –2 –1 0 1 2 3–6

 2 − 6 = 2 + −6 = −4

Add the inverse of 6. The inverse of 6 is −6.

b −4 − −3 = −4 + 3 

 –2–3–4 –1 0 1 2–5

 −4 − −3 = −4 + 3 = −1

Add the inverse of −3. The inverse of −3 is 3.

c 2 − −4 = 2 + 4 = 6

 321 4 5 6 80 7

Worked example 1.3

Estimate the answers to calculations by rounding the numbers.

a −48 + −73 b 123 − 393 c 6.15 − −4.87

Answer

a −48 + −73 is approximately  
−50 + −70 = −120

This is rounding to the nearest 10.

b 123 − 393 is approximately  
100 − 400 = −300

This is rounding to the nearest hundred.

c 6.15 − −4.87 is approximately  
6 − −5 = 6 + 5 = 11

This is rounding to the nearest whole number.
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1   Integers

Exercise 1.1
1 Do these additions.

a −3 + 4 b 3 + −7 c −4 + −4 d 9 + −5

2 Do these subtractions.
a −1 − 5 b 3 − −5 c −3 − 7 d −4 − −6

3 Work out:
a 4 + −6 b 4 − −6 c −4 + 6 d −4 − 6

4 Work out the missing integers.
a 6 +  = 10 b 6 +  = 4 c 6 +  = −4 d 6 +  = 0

5 Two integers add up to −4. One of the integers is 5. Work out the  
other integer.

6 −1 and 7 is a pair of integers that add up to 6.
a Find four pairs of integers that add up to 1.
b How can you see immediately that two integers add up to 1?

7 ● and ▲ are two integers.
a Show that ● + ▲ and ▲ + ● have the same value.
b Do ● − ▲ and ▲ − ● have the same value? Give evidence to  

justify your answer.

8 Copy and complete this addition table.

 

+ −4 6 −2

3 9

−5

9 Copy and complete these addition pyramids. The first one has  
been started for you.
a 

–2

3 –5 1

 b 

–2 –3 5

c 

2 –4 –6

 d 

–3

2

3
 e 

–6

2

–7

Tip

A ‘pair of 
integers’ means 
‘two integers’.

Tip

In part a,  
3 + −5 = −2.
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1.1  Adding and subtracting integers

10 Estimate the answers to these questions. Round the numbers to the 
nearest whole number.
a −3.14 + 8.26 b −5.93 − 6.37   
c 3.2 − −6.73 d −13.29 + −5.6

11 Estimate the answers to these questions.
a −67 + 29 b −82 − 47
c 688 − −512 d −243 + −514

12 a Work out:
 i −3 + 4 + −5 ii −5 + 4 + −3
 iii −3 + −5 + 4 iv −3 + 4 + −5
b What do the answers to part a show? Is this true for any 

three integers?

Tip

For part i, first 
add −3 and 4. 
Then add −5 to 
the answer.

How are parts d and e different from parts a, b and c?

Think like a mathematician

13 a Copy and complete this addition table.
b Add the four answers inside the addition table.
c Add the four integers on the side and the top of the addition table.
d What do you notice about the answers to parts b and c? Is this 

true for any addition table? Give evidence to justify your answer.

+ −5 7

4

−3

How did you do the investigation in part d? Could you improve your method?

14 Three integers are equally spaced on a number line. Two of the integers are −3 and 7.
a What is the other integer? Is there more than one possible answer?
b Compare your answer with a partner’s. Critique each other’s method.

Summary checklist

 I can add positive and negative integers.
 I can subtract positive and negative integers.
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1   Integers

3 × 4 = 3 + 3 + 3 + 3 = 12
In a similar way, −3 × 4 = −3 + −3 + −3 + −3 = −12.
5 × 2 = 2 + 2 + 2 + 2 + 2 = 10
In a similar way, 5 × −2 = −2 + −2 + −2 + −2 + −2 = −10.

   1.2  Multiplying and dividing integers

Tip

You say that ‘12 
is the product 
of 3 and 4’ and 
that ‘−12 is the 
product of −3 
and 4’.

Key word

product

In this section you will …

• multiply and divide with positive and negative integers.

Worked example 1.4

Work out:

a 6 × −4 b −9 × 3

Answer

a 6 × 4 = 24

 So 6 × −4 = −24.

b 9 × 3 = 27

 So −9 × 3 = −27.

Division is the inverse operation of multiplication.
3 × 4 = 12  So 12 ÷ 4 = 3.
This is also true when you divide a negative integer by a positive integer.
−3 × 4 = −12  So −12 ÷ 4 = −3.

Worked example 1.5

Work out:

a −20 ÷ 5 b −20 ÷ 10 c 5 × (1 + −4)

Answer

a 20 ÷ 5 = 4, so −20 ÷ 5 = −4.

b 20 ÷ 10 = 2, so −20 ÷ 10 = −2.

c 1 + −4 = −3

 5 × (1 + −4) = 5 × −3 = −15.

First, do the addition in the brackets.

Then multiply the answer by 5.
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1.2  Multiplying and dividing integers

Exercise 1.2
1 Work out:

a 3 × −2 b 5 × −7 c 10 × −4 d 6 × −6

2 Work out:
a −15 ÷ 3 b −30 ÷ 6 c −24 ÷ 4 d −27 ÷ 9

3 Work out the missing numbers.
a 9 ×  = −18 b 5 ×  = −30
c −2 ×  = −14 d −8 ×  = −40

4 Work out the missing numbers.
a −12 ÷  = −3 b −18 ÷  = −9
c  ÷ 4 = −4 d  ÷ 10 = −2

5 The product of two integers is −10.
 Find the possible values of the two integers.

How can you be sure you have found all the possible answers?

6 Copy and complete this multiplication table.

7 Estimate the answers to these calculations  
by rounding to the nearest whole number.
a −3.2 × −6.8 b 9.8 × −5.35   
c −16.1 ÷ 1.93 d −7.38  ÷ −1.86 

8 Estimate the answers to these calculations by rounding  
the numbers.
a −53 × −39 b 32 × −61 c −38 × 9.3 d −493 ÷ −5.1 

9 Work out these calculations. Do the calculation in the  
brackets first.
a 3 × (−6 + 2) b −4 × (−1 + 7) c 5 × (−2 − 4) d −2 × (3 − −7)

10 a Copy and complete these divisions.
  For example, −20 ÷ 2 = −10.

b Can you add any more lines to the diagram? You must divide  
by a positive integer. The answer must be an integer.

c Draw a similar diagram with −28 in the centre.
d Compare your answer to part c with a partner’s. Do you agree?

× −3 −5

5

7

–20

÷ 4÷ 2

÷ 10÷ 5

–10
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1   Integers

16

11 In these diagrams, the integer in a square is the product of the 
integers in the circles next to it. For example, −3 × 4 = −12.

 Copy and complete the diagrams.
a 

–3

–5

–12 4

2

  b 6 –18

–12

–5

Think like a mathematician

12 This diagram is similar to the diagrams in Question 11.
 The numbers in the circles must be integers.
 Copy and complete the diagram. Are there different ways 

to do this?

–10

–30–8

–24

Summary checklist

 I can multiply a negative integer by a positive integer.
 I can divide a negative integer by a positive integer.

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

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

SAMPLE



17

1.3  Lowest common multiples

The multiples of  4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, …
The multiples of 6 are 6, 12, 18, 24, 30, 36, 42, …
The common multiples of 4 and 6 are 12, 24, 36, …
The lowest common multiple (LCM) of 4 and 6 is 12.

  1.3  Lowest common multiples
Key words

common multiple
digit 
lowest common 
multiple
multiple

In this section you will …

• find out about lowest common multiples.

Tip

4 × 1, 4 × 2, 4 × 3, 
and so on.

12 is the smallest 
number that is a 
multiple of both 
4 and 6.Worked example 1.6

Find the lowest common multiple of 6 and 10.

Answer

The multiples of 6 are 6, 12, 18, 24, 30, 36, …

The last digit of  a multiple of 10 is 0, so 30 is a multiple of 10 and it must be the LCM  
of 6 and 10.

Exercise 1.3
1 Write the first five multiples of:

a 5 b 10 c 7 d 12

2 a Write the multiples of 3 that are less than 40.
b Write the multiples of 5 that are less than 40.
c Find the common multiples of 3 and 5 that are less than 40.

3 a Find the common multiples of 4 and 3 that are less than 50.
b Complete this sentence: The common multiples of 4 and 3 are 

multiples of …
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1   Integers

4 Find the LCM of 8 and 12.

5 Find the LCM of 10 and 15.

6 Find the LCM of 7 and 8.

Think like a mathematician

7 Look at this statement: If A and B are two whole numbers, then A × B is a common 
multiple of A and B.

a Show that the statement is true when A = 4 and B = 7.
b Show that the statement is true when A = 6 and B = 5.
c Is the statement always true? Give evidence to justify your answer.
d Look at this statement: If A and B are two whole numbers, then A × B is the 

lowest common multiple of A and B.
 Is this statement true? Give evidence to justify your answer.

8 Find the LCM of 3, 4 and 6.

9 Find the LCM of 18, 9 and 4.

10 21 is the LCM of two numbers. What are the numbers?

11 30 is the LCM of two numbers. What are the numbers?

Summary checklist

 I can find the lowest common multiple of two numbers by listing the multiples of 
each number.

How did you answer questions 10 and 11? If you were asked another question 
similar to questions 10 and 11, would you do it the same way?
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1.4  Highest common factors

The factors of 18 are 1, 2, 3, 6, 9 and 18.
The factors of 27 are 1, 3, 9 and 27.
The common factors of  18 and 27 are 1, 3 and 9.
The highest common factor (HCF) of 18 and 27 is 9.

  1.4  Highest common factors
Key words

common factor

factor

highest common 
factor

In this section you will …

• find out about highest common factors.

Worked example 1.7

Find the highest common factor of 28 and 42.

Answer

Find pairs of whole numbers that have a product of 28.

28 = 1 × 28  28 = 2 × 14  28 = 4 × 7

The factors of 28 are 1, 2, 4, 7, 14 and 28.

Find pairs of whole numbers that have a product of 42.

42 = 1 × 42 = 2 × 21 = 3 × 14 = 6 × 7

The factors of 42 are 1, 2, 3, 6, 7, 14, 21 and 42.

The common factors are 1, 2, 7 and 14. 

The highest common factor of 28 and 42 is 14.

The common factors are in both of 
the lists of factors.

Tip

18 = 1 × 18 or 2 × 9 or 3 × 6.

9 is the largest factor of both 
18 and 27.

You can use a highest common factor to simplify a fraction as much 
as possible.
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1   Integers

Worked example 1.8

a Find the HCF of 16 and 40.

b Use your answer to part a to write the fraction 16
40

 as simply as possible.

Answer

a The factors of 16 are 1, 2, 4, 8 and 16.

 The largest number in this list that is a factor of 40 is 8 (because 8 × 5 = 40).

 So, the HCF of 16 and 40 is 8.

b Simplify the fraction by dividing 16 and 40 by the HCF of 16 and 40.

 From part a, the HCF of 16 and 40 is 8.

 So, divide both 16 and 40 by 8.

 
16
40

2
5

=

Exercise 1.4
1 Find the factors of:

a 24 b 50 c 45 d 19

2 Find the factors of:
a 33 b 34 c 35 d 36 e 37

3 a Find the common factors of 18 and 48.
b Find the highest common factor of 18 and 48.

4 Find the highest common factor of:
a 12 and 28 b 12 and 30 c 12 and 36

5 Find the highest common factor of:
a 18 and 24  b 19 and 25   c  20 and 26 d 21 and 28

6 Find the highest common factor of:
a 60 and 70 b 60 and 80 c 60 and 90

7 a Find the highest common factor of 35 and 56.
b Use your answer to part a to simplify the fraction 35

56
 as much as possible.
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1.4  Highest common factors

How did knowing the highest common factor help you to answer part b?

8 a Find the highest common factor of 25 and 36.

b Explain why the fraction 25
36

 cannot be simplified.

9 Find the highest common factor of 54, 72 and 90.

10 Two numbers have a highest common factor of 4. One of the 
numbers is between 10 and 20. The other number is between  
20 and 40.
a What are the two numbers? Find all the possible answers.
b How can you be sure you have all the possible answers?

Think like a mathematician

11 a Find the HCF of 8 and 12.
b Find the LCM of 8 and 12.
c Find the product of 8 and 12.
d Find the product of the HCF and the LCM of 8 and 12.
e What do you notice about the answers to parts c and d?
f Can you generalise the result in part e for different pairs of numbers? Investigate.

12 The HCF of two numbers is 3. The LCM of the two numbers is 45.
a Explain why each number is a multiple of 3.
b Explain why each number is a factor of 45.
c Find the two numbers.
d Check with a partner to see if  you have the same answers. Did 

you both answer the question in the same way?

Summary checklist

 I can find the highest common factor of two numbers by listing the factors of 
each number.
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1   Integers

2, 3 and 5 are all factors of 30.
You say that ‘30 is divisible by 2’ because 30 ÷ 2 does not have a remainder.
30 is divisible by 3 and 30 is divisible by 5.
30 is not divisible by 4 because 30 ÷ 4 = 7 with remainder 2 (which can be 
written as 7 r 2).
87 654 is a large number.
Is 87 654 divisible by 2? By 3 By 4? By 5?
Here are some rules for divisibility:
• A number is divisible by 2 when the last digit is 0, 2, 4, 6 or 8.

 87 654 is divisible by 2 because the last digit is 4.
• A number is divisible by 3 when the sum of  the digits is a 

multiple of 3.

 8 + 7 + 6 + 5 + 4 = 30 and 30 = 10 × 3, so 87 654 is divisible by 3.
• A number is divisible by 4 when the number formed by the last two 

digits is divisible by 4.

 The last two digits of 87 654 are 54 and 54 ÷ 4 = 13 r 2. So 87 654 is 
not divisible by 4.

• A number is divisible by 5 when the last digit is 0 or 5.

 The last digit of 87 654 is 4, so it is not divisible by 5.
• A number is divisible by 6 when it is divisible by 2 and 3.

 87 654 is divisible by 6.
• To test for divisibility by 7, remove the last digit, 4, to leave 8765

• Subtract twice the last digit from 8765, that is: 
 8765 − 2 × 4 = 8765 − 8 = 8757
• If  this number is divisible by 7, so is the original number. 
• 8757 ÷ 7 = 1252 with no remainder and so 87 654 is divisible 

by 7.
• A number is divisible by 8 when the number formed by the last 

three digits is divisible by 8.

 654 ÷ 8 = 81 r 6, so 87 654 is not divisible by 8.

  1.5  Tests for divisibility
Key words

divisible

tests for 
divisibility

In this section you will …

• learn tests of divisibility to find factors of large numbers.

Tip

A whole number 
is divisible by 2 
when 2 is a factor 
of the number.

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

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

SAMPLE



23

1.5  Tests for divisibility

• A number is divisible by 9 when the sum of the digits is  
divisible by 9.

 8 + 7 + 6 + 5 + 4 = 30 and 30 is not divisible by 9. So 87 654 is not 
divisible by 9.

• A number is divisible by 10 when the last digit is 0.

 The last digit of 87 654 is 4, so 87 654 is not divisible by 10.

• A number is divisible by 11 when the difference between the  
sum of the odd digits and the sum of the even digits is 0 or a 
multiple of 11.

 The sum of the odd digits of 87 654 is 4 + 6 + 8 = 18.

 The sum of the even digits of 87 654 is 5 + 7 = 12.
 18 − 12 = 6, so 87 654 is not a multiple of 11.

Worked example 1.9

The number *7 258 has one digit missing.

a Find the missing digit when:

 i the number is divisible by 6 ii the number is divisible by 11

b A number is divisible by 66 when it is divisible by 6 and 11. Could *7 258 be divisible by 
66? Give a reason for your answer.

Answer

a i The number must be a multiple of 2 and 3.

  The last digit is 8, so the number is divisible by 2.

  The sum of the digits is * + 7 + 2 + 5 + 8 = * + 22.

  If  this is a multiple of 3, then * is 2 or 5 or 8.

  There are three possible values for *.

 ii The sum of the odd digits is 8 + 2 + * = 10 + *.

  The sum of the even digits is 5 + 7 = 12.

  When * = 2 the difference between these will be zero, so 27 258 is divisible by 11.

b The answer to part a shows that the number is divisible by 66 when * = 2. This is the only 
possibility.

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

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

SAMPLE



24

1   Integers

Exercise 1.5
1 a Show that the number 28 572 is divisible by 3 but not by 9.

b Change the final digit of 28 572 to make a number that is 
divisible by 9.

2 a Show that 57 423 is divisible by 3 but not by 6.
b The number 57 42* is divisible by 6. Find the possible values 

of the digit *.

3 a Show that 25 764 is divisible by 2 and by 4.
b Is 25 764 divisible by 8? Give a reason for your answer.

4 a Show that 3 and 4 are factors of 25 320.
b Find two more factors of 25 320 that are between 1 and 12.

5 a Choose any four digits.
b If  it is possible, arrange your digits to make a number that is 

divisible by

i   2 ii  3 iii 4 iv 5 v  6
c Can you arrange your digits to make a number that is divisible 

by all five numbers in part a? If  not, can you make a number 
that is divisible by four of the numbers?

d Give your answers to a partner to check.

6 a Show that 924 is divisible by 11.
b Is 161 084 divisible by 11? Give a reason for your answer.

7 Use a test for divisibility test to show that:
a 2583 is divisible by 7.     b     3852 is not divisible by 7.

8 a  Show that only two numbers between 1 and 10 are factors 
of 22 599.

b What numbers between 1 and 10 are factors of 99 522?

9 Copy and complete this table. The first line has been done for you.

 

Number Factors between 1 and 10
12 2, 3, 4, 6

123
1234

12 345
123 456
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1.5  Tests for divisibility

10 Use the digits 4, 5, 6 and 7 to make a number that is a multiple of 11.
 How many different ways can you find to do this?

11 a  Show that 2521 is not divisible by any integer between 1 and 12.
b Rearrange the digits of 2251 to make a number divisible by 5.
c Rearrange the digits of 2251 to make a number divisible by 4.
d Rearrange the digits of 2251 to make a number divisible by 8.
e Find the smallest integer larger than 2521 that is divisible by 6.
f Find the smallest integer larger than 2521 that is divisible by 11.

12 44 and 44 444 are numbers where every digit is 4.
a Explain why any positive integer where every digit is 4 must be 

divisible by 2 and by 4.
b Here are two facts about a number:
 Every digit is 4.
 It is divisible by 5.
 Explain why this is impossible.
c Here are two facts about a number:
 Every digit is 4.
 It is divisible by 3. 

i Find a number with both these properties.
ii Is there more than one possible number? Give a reason 

for your answer.
d Here are two facts about a number: 
 Every digit is 4.
 It is divisible by 11.

i Find a number with both these properties. 
ii Is there more than one possible number? Give a reason 

for your answer.

Think like a mathematician

13 a 2 × 4 = 8
 Look at this statement: A number is divisible by 8 when it is divisible by 2 and by 4.
 Do you think the statement is correct? Give evidence to justify your answer.
b 2 × 5 = 10
 Look at this statement: A number is divisible by 10 when it is divisible by  

2 and by 5.
 Do you think the statement is correct? Give evidence to justify your answer.
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1   Integers

  1.6  Square roots and cube roots
Key words

cube number

cube root

consecutive

equivalent

index

square number

square root

In this section you will …

• find out how square numbers and cube numbers are related 
to square roots and cube roots.

1 × 1 = 1 2 × 2 = 4 3 × 3 = 9 4 × 4 = 16 5 × 5 = 25
The square numbers are 1, 4, 9, 16, 25, …
You use an index of  2 to show square numbers.
12 = 1   22 = 4   32 = 9   42 = 16   52 = 25
You read 1² as ‘1 squared’ and you read 22 as ‘2 squared’.
42 = 16 is equivalent to 4 = 16, which is read as ‘4 is the square root of 16’.
The symbol for square root is .

Worked example 1.10

Work out 100 81− .

Answer

102 = 10 × 10 = 100 and 92 = 81.

So 100  = 10 and 81 = 9.

100  − 81 = 10 − 9 = 1

Summary checklist

 I can use a test to see if a number is divisible by 2, 3, 4, 5, 6, 8, 9, 10 or 11.

Continued

c 3 × 5 = 15
 Look at this statement: A number is divisible by 15 when it is divisible by  

3 and by 5.
 Do you think the statement is correct? Give evidence to justify your answer.
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1.6  Square roots and cube roots

You can estimate the square roots of integers that are not square numbers.

Worked example 1.11

Work out 64 643÷ .

Answer

82 = 64 and so 64 8= .

43 = 64 and so 64 43 .=

Hence, 64 64 8 4 23÷ = ÷ = .

Worked example 1.12

a Show that 9 is the closest integer to 79.

b Show that 215 is between 14 and 15. 

Answer
a 92 = 91 and 82 = 64.  

79 is between 64 and 81 so 79 is between 8 and 9.

79 is much closer to 81 than to 64 so 9 is the closest integer to 79

b 142 = 196 and 152 = 225. 

210 is between 196 and 225 and so 215 is between 14 and 15.

Exercise 1.6
1 Copy and complete the following.

a 32 =  b 52 =  c 82 = 
d 102 =  e 152 = 

2 An equivalent statement to 72 = 49 is 49 7= . Write equivalent  
statements to your answers to Question 1.

3 Find:
a 36 b 81 c 121 d 144

1 × 1 × 1 = 1  2 × 2 × 2 = 8  3 × 3 × 3 = 27
The cube numbers are 1, 8, 27, …
You use an index of 3 and write 13 = 1, 23 = 8, 33 = 27, …
You read 13 as ‘1 cubed’ and you read 23 as ‘2 cubed’.
You say ‘2 is the cube root of  8’, which is written as 2 = 83 .

Tip

The symbol for 
cube root is 3 . 
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4 Copy and complete the following.
a 13 =  b 23 =  c 33 = 
d 43 =  e 53 = 

5 An equivalent statement to 63 = 6 × 6 × 6 = 216 is 216 63 = . 
Write equivalent statements to your answers to Question 4.

6 Work out the integer that is closest to
a 15 b 66  c 150

7 a Show that 90  is between 9 and 10.
b Find two consecutive integers to complete this sentence: 180  

is between … and …
c Find two consecutive integers to complete this sentence: 903  

is between … and …
8 a Use a calculator to fi nd 172.

b Complete this statement: =17

9 Complete the following statements.

a =18 b = 20 c = 23 d = 26

10 Complete the following statements.

a 3 7=  b 3 9=  c 3 10=  d 3 12=

11 a Show that 36 has nine factors.
b Find the factors of these square numbers.
 i 9 ii 16 iii 25
c Explain why every square number has an odd number of factors.
d Find a number that is not square that has an odd number 

of factors.
e Does every cube number have an odd number of factors? 

Give a reason for your answer.
f Investigate how many factors different square numbers have.

How did you do part f? Would it be helpful to work with a partner?
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1.6  Square roots and cube roots

13 a Work out:

 i 13  ii 1 23 3+  iii 1 2 33 3 3+ +
b What do you notice about your answers to part a?
c Does the pattern continue when you add more cube numbers? 

Give a reason for your answer.
d Compare your answer to part c with a partner’s. Can you 

improve your answer?
14 a  Add up the first three odd numbers and find the square root 

of the answer.
b Add up the first four odd numbers and find the square root of 

the answer.
c Can you generalise the results of parts a and b?
d Look at this diagram.

 
 How is this diagram connected with the earlier parts of 

this question?

Think like a mathematician

12 12 = 1 and 22 = 4 and so 22 − 12 = 3.
 12 and 22 are consecutive square numbers. The difference between 12 and 22 is 3.

a Copy and complete this diagram, showing the differences between consecutive 
square numbers.

 Square numbers: 12  22  32  42  52  62

 Difference:   3           
b Describe any pattern in your answers.
c Investigate the differences between consecutive cube numbers.

 Cube numbers: 13  23  33  43  53  63

 Difference:   7           

Summary checklist

 I can find square numbers and their corresponding square roots.
 I can find cube numbers and their corresponding cube roots.
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Check your progress
1 Work out:

a 3 − 7 b −3 + −7
c −2 × (2 − −4) d (−9 + −6) ÷ 3

2 a Find two integers that add up to 2 and multiply to make −15.
b Find two integers that add up to 3 and multiply to make −70.

3 Find the missing numbers.
a 5 ×  = −8 − 7 b −12 ÷  = 4 + −6

4 Find all the common factors of 16 and 24.

5 a Find all the multiples of 6 between 50 and 70.
b Find the lowest common multiple of 6 and 15.

6 a Find the highest common factor of 26 and 65.

b Simplify the fraction 26
65

.

7 The integer N is less than 100. N  and N3  are both integers.
a Explain why N must be a square number.
b Find the value of N.

8 The number 96*32 has a digit missing.
a Explain why the number is divisible by 4.
b Find the missing digit if  the number is divisible by 3.
c Find the missing digit if  the number is divisible by 11.

9 Copy and complete the following.
 13 = 12

 43 = 82

   3 =  2

 16 3 =  2
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  Project 1
Mixed-up properties

Here are nine property cards:

Their difference is a 
factor of their sum

Their highest common 
factor (HCF) is 1

Their product has 
exactly 4 factors

Their difference is prime Their sum is a 
square number

Their lowest common 
multiple (LCM) is 12

They are both 
factors of 30 They are both prime Their product is a 

cube number

Here are six number cards:

2 3 4 5 6 7

Can you fi nd a way to arrange the property cards and the number cards in a grid, so that 
each property card describes the pair of numbers at the top of the column and on the left 
of the row?
For example, the cell marked * could contain the card ‘They are both prime’ because 2 
and 5 are both prime.

4 5 7
Can you fi nd more than one way to arrange the 
cards?
Which cards could go in lots of different places?
Which cards can only go in a few places?
Could you replace the six numbers with other 
numbers and still complete the grid?

2 *

3

6
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