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1 Factors, Multiples and Primes
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1.1 Types of Numbers
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Frayer Model – Integers
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Definition Characteristics

Examples Non-Examples



Frayer Model – Square Numbers
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Definition Characteristics

Examples Non-Examples



Frayer Model – Cube Numbers
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Definition Characteristics

Examples Non-Examples



Worked Example Your Turn
1) Write down
a) The fifth square number
b) The second cube number

2) Square 12

3) Cube 8

1) Write down
a) The eighth square number
b) The third cube number

2) Square 9

3) Cube 5
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Frayer Model – Triangular Numbers
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Definition Characteristics

Examples Non-Examples



1.2 Multiples
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Frayer Model – Multiples
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Definition Characteristics

Examples Non-Examples



Worked Example Your Turn
Write down the first six 
multiples of 6

Write down the first six 
multiples of 8
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1.3 Common Multiples
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Worked Example Your Turn
Find the first three common 
multiples of 6 and 15

Find the first three common 
multiples of 6 and 20
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1.4 Lowest Common Multiple
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Can you suggest a reason why there is no such thing as highest 
common multiple?



Frayer Model – Lowest Common Multiple
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Definition Characteristics

Examples Non-Examples



Worked Example Your Turn
Find the LCM of 6 and 15 Find the LCM of 6 and 20
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1.5 Divisibility Tests

Page 24

A divisibility test is a rule for determining whether one whole 
number is divisible by another.



Divisibility Tests for 2, 5 and 10
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Number Test Example Non-Example

2
Number ends in 
0, 2, 4, 6	or 8 1246 3273

5 Number ends in 0 or 5 3825 1011

10 Number ends in 0 4890 3568



Divisibility Tests for 4 and 8
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Number Test Example Non-Example

4
Last two digits divisible 

by 4 7356 9382

8
Last three digits divisible 

by 8 4512 8148



Divisibility Tests for 3 and 9
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Number Test Example Non-Example

3
Sum of digits divisible by 

3
1353 4567

9
Sum of digits divisible by 

9
1458 3057



Divisibility Test for 7

Page 29

This divisibility test was discovered by a 12 year old!
https://www.westminsterunder.org.uk/chikas-test/

Number Test Example Non-Example

7

Multiply the last digit by 
5 and add it to the 

remaining part of the 
number, and see if the 
result is divisible by 7

9961 3581

https://www.westminsterunder.org.uk/chikas-test/


Divisibility Test for 11
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Number Test Example Non-Example

11

Sum of odd-positioned 
digits subtract sum of 
even-positioned digits 
and see if the result is 

divisible by 11

2761
8261

5476



Divisibility Tests for 6 and 12
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Number Test Example Non-Example

6 Divisible by both 2 and 3 4728 7352

12 Divisible by both 3 and 4 3576 1222



1.6 Factors
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Frayer Model – Factors
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Definition Characteristics

Examples Non-Examples



Worked Example Your Turn
Find all the factors of 44 Find all the factors of 88
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1.7 Prime Numbers
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Here is a quote from the Swiss mathematician Leonhard Euler 
about the prime numbers:



Frayer Model – Prime Numbers
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Definition Characteristics

Examples Non-Examples



1.8 Common Factors
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Worked Example Your Turn
Find the common factors of 6
and 15

Find the common factors of 6
and 20
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1.9 Highest Common Factor
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Can you suggest a reason why there is no such thing as lowest 
common factor?



Frayer Model – Highest Common Factor
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Definition Characteristics

Examples Non-Examples



Worked Example Your Turn
Find the HCF of 6 and 15 Find the HCF of 6 and 20
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1.10 HCF and LCM Worded Problems
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Worked Example Your Turn
Two strings of different lengths, 
15 cm and 24 cm are to be cut 
into equal integer lengths. What 
is the greatest possible length of 
each piece?

Two strings of different lengths, 
18 cm and 30 cm are to be cut 
into equal integer lengths. What 
is the greatest possible length of 
each piece?

Page 52



Worked Example Your Turn
Two lighthouses flash their lights 
every 15 s and 24 s respectively. 
They both flash at the same 
time. After how many seconds 
will they next both flash at the 
same time.

Two lighthouses flash their lights 
every 18 s and 30 s respectively. 
They both flash at the same 
time. After how many seconds 
will they next both flash at the 
same time.
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Worked Example Your Turn
Mary is organising a charity hot 
dog sale. There are 18 bread 
rolls in each packet. There are 
15 hot dogs in each packet. 
Mary buys exactly the same 
number of bread rolls as hot 
dogs. What is the smallest 
number of each packet that 
Mary can buy?

Mary is organising a charity hot 
dog sale. There are 30 bread 
rolls in each packet. There are 
24 hot dogs in each packet. 
Mary buys exactly the same 
number of bread rolls as hot 
dogs. What is the smallest 
number of each packet that 
Mary can buy?

Page 54



2 Sets and Venn Diagrams
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2.1 Sets
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Worked Example
List the following sets:
a) {factors of 15}
b) {the first four square numbers}
c) {letters in the word LONDON}
d) {possible outcomes when an ordinary coin is thrown}
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Your Turn
List the following sets:
a) {the first four multiples of 15}
b) {the first four cube numbers}
c) {letters in the word BIRMINGHAM}
d) {possible outcomes when an ordinary dice is thrown}
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2.2 Multiple Sets and The Universal Set
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Worked Example
a) U = {odd numbers less than 15}

A = {prime numbers}
B = {multiples of 3}
List:

i) A

ii) B

b) U = {first 10 letters of the alphabet}
X = {vowels}
Y = {letters in the word ‘ENGLISH’}
List:

i) X

ii) Y

c) U = {factors of 24}
P = {prime numbers}
E = {even numbers}
O = {odd numbers}
List:

i) P

ii) E

iii) O
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Your Turn
a) U = {even numbers less than 15}

A = {prime numbers}
B = {multiples of 3}
List:

i) A

ii) B

b) U = {first 10 letters of the alphabet}
X = {vowels}
Y = {letters in the word ‘FRENCH’}
List:

i) X

ii) Y

c) U = {factors of 30}
P = {prime numbers}
E = {even numbers}
O = {odd numbers}
List:

i) P

ii) E

iii) O
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2.3 Venn Diagrams with Two Circles
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Worked Example
Complete the Venn Diagram:
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Your Turn
Complete the Venn Diagram:
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Fluency Practice
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ξ
Venn Diagrams

A) ξ = 1 2 3

7 8 9

11 12 13

16 17 18

Complete each Venn Diagram
Odd Over 10

ξB) ξ = 34 14 15 28

21 70 20 13

1 25 7 16

6 35 18 41

Multiple of 7 Even

ξC) ξ = 
Multiple of 3 Multiple of 4

ξD) Blonde Short

Numbers from 
1 to 25

What fraction of the numbers 
are not a multiple of 3 or 4?

10 students were surveyed 
about their hair.
4 students had short blonde hair.
3 students didn’t have 

blonde or short hair.
6 students had blonde hair.

Can you complete the diagram with the totals?

①



Fluency Practice
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ξ
Venn Diagrams

A) ξ = 44 90 45 88

54 27 6 26

91 16 71 9

18 13 24 33

Complete each Venn Diagram
Even Multiple of 9

ξB) ξ = Multiple of 4 Multiple of 5

ξC) Blonde Short10 students were surveyed 
about their hair.
2 students had short blonde hair.
3 students didn’t have 

blonde or short hair.
6 students had blonde hair.

Can you complete the diagram with the totals?

②

Even numbers from 
10 to 40

What fraction of the numbers 
are multiple of 4 and 5?

ξD) Dog Cat50 students were surveyed 
about the pets they had.
30 students owned a dog.
25 students owned a cat.
10 students didn’t own a dog or cat.

How can we complete the diagram
with the totals? (hint: how many student had both a dog and cat?



Fluency Practice
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Fluency Practice
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Worked Example Your Turn
Represent as a Venn diagram:
< = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9
= = 0, 1, 3, 5, 8
> = 2, 5, 8, 9

Represent as a Venn diagram:
< = 2, 3, 4, 5, 7, 11, 13, 17, 19
= = 2, 3, 5, 11, 13
> = 5, 7, 13, 17, 19
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Worked Example Your Turn
Represent as a Venn diagram:
ξ =Positive integers between 1 
and 10 inclusive
A = {Prime numbers}
B = {Even numbers}

Represent as a Venn diagram:
ξ = Integers between 0 and 5 
inclusive
A = {Prime numbers}
B = {Odd numbers}
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Worked Example Your Turn
ξ = DEFG	HI	JℎL	MLLN
= = OPLGQEF, OℎPRGQEF
B = 
DEFG	GJERJS1T	MSJℎ	U	HR	O

Draw a Venn diagram to 
represent this information.

ξ = VH1JℎG	HI	JℎL	FLER
= = VH1JℎG	GJERJS1T	MSJℎ	=
B = VH1JℎG	MSJℎ	GSW	XLJJLRG
Draw a Venn diagram to 
represent this information.
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Worked Example
From the Venn diagram below, write in roster notation:

< =

= =

> =

Page 79

= >

5 2 0

4

1 3



Your Turn
From the Venn diagram below, write in roster notation:

< =

= =

> =
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= >

2 3 1

5

7 4



2.4 Venn Diagrams with Three Circles
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Worked Example
Represent in a Venn diagram:
< = Y1JLTLRG ZLJMLL1 1 E1Q	10	S1[XPGS\L
= = HQQ 1P]ZLRG
> = 1P]ZLRG TRLEJLR	JℎE1	4
^ = {1P]ZLRG XLGG	JℎE1	3}
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Your Turn
Represent in a Venn diagram:
< = Y1JLTLRG ZLJMLL1 1 E1Q	20	S1[XPGS\L
= = _RS]L 1P]ZLRG
> = G`PERL 1P]ZLRG
^ = {L\L1 1P]ZLRG}
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Worked Example
From the Venn diagram below, write in roster notation:

< =

= =

> =
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= >

^

1

9

3

4

6

5
7

2

8



Your Turn
From the Venn diagram below, write in roster notation:

< =

= =

> =
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= >

^

2

13

4

5

6

7
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9

10



Fluency Practice
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Fluency Practice
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3 Negative Numbers
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3.1 Adding and Subtracting Negative Numbers
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Signs Not Next to Each Other
You will first look at how to add and subtract negative numbers 
when the signs are not next to each other.

Page 98



Worked Example Your Turn
Calculate:
a) 3 − 4 =

b) −3 + 4 =

c) −3 − 4 =

d) −4 + 3 =

e) −4 − 3 =

Calculate:
a) −5 + 7 =

b) −7 + 5 =

c) 5 − 7 =

d) −7 − 5 =

e) −5 − 7 =
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Signs Next to Each Other
You will now look at how to add and subtract negative numbers 
when the signs are next to each other.
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Worked Example Your Turn
1) Calculate:

a) 3 + −4 =

b) 4 + −3 =

c) (−3) + −4 =

d) (−4) + −3 =

2) Calculate:

a) 3 − −4 =

b) 4 − −3 =

c) (−3) − −4 =

d) (−4) − −3 =

1) Calculate:

a) (−5) + −7 =

b) 5 + −7 =

c) (−7) + −5 =

d) 7 + −5 =

2) Calculate:

a) (−5) − −7 =

b) 5 − −7 =

c) (−7) − −5 =

d) 7 − −5 =
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3.2 Multiplying Negative Numbers
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Worked Example Your Turn
Calculate:
a) 3 × −4 =

b) −3 × 4 =

c) −3 × −4 =

d) −4 × −3 =

Calculate:
a) (−5) × −7 =

b) 5 × (−7) =

c) −7 × −5 =

d) −5 × 7 =
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3.3 Dividing Negative Numbers
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Worked Example Your Turn
Calculate:
a) 12 ÷ (−3) =

b) 12 ÷ −4 =

c) (−12) ÷ (−3) =

d) (−12) ÷ (−4) =

Calculate:
a) (−35) ÷ (−5) =

b) 35 ÷ −5 =

c) (−35) ÷ (−7) =

d) 35 ÷ (−7) =
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3.4 Real Life Applications
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Worked Example Your Turn
The temperature in 
Wolverhampton on Tuesday is 
− 15℃. On Wednesday, the 
temperature decreases by 5℃. 
Find the temperature in 
Wolverhampton on Wednesday.

The temperature in Lichfield on 
Saturday is −3℃. On Sunday, 
the temperature decreases 
by 6℃. Find the temperature in 
Lichfield on Sunday.
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Worked Example Your Turn
The temperature in Derby 
is −3℃. The temperature in 
Birmingham is 9℃. What is the 
difference between the 
temperature in Derby and the 
temperature in Birmingham?

The temperature in Birmingham 
is 8℃. The temperature in 
Newcastle upon Tyne is −5℃. 
What is the difference between 
the temperature in Birmingham 
and the temperature in 
Newcastle upon Tyne?
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3.5 Mixed Operations
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Fill in the Gaps
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Q Number 1 + cd − Amount Number 2

1 8 − 3 =

2 3 − 8 =

3 3 − = −4

4 − 6 = −4

5 −2 − 6 =

6 −2 + 6 =

7 −2 + = 5

8 + 7 = 4

9 −3 + −7 =

10 −3 − = −10

11 −3 − −7 =

12 −3 − = −4

13 − −1 = −4

14 −5 + 1 =

15 −5 + = −6

16 + −1 = 0

17 − −1 = 0

18 −1 − −0.5 =

19 − −0.5 = 0.5

20 + −0.5 = 0.5


