
Sets

CONTENTS



Worked example Your turn

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 =
𝐵 =
𝐴′ =
𝐵′ =

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 =
𝐵 =
𝐴′ =
𝐵′ =

{1, 2, 3, 5, 4, 7}
2, 3, 5
1, 3, 5
{1, 4, 7}
{2, 4, 7}

𝐴 𝐵

5
2

0

4

1 3

𝜉
𝐴 𝐵

2
3

1

5

7 4

𝜉



Worked example Your turn

From the Venn diagram below, 
write in roster notation:

𝜉 =
𝐴 ∩ 𝐵 =
𝐴 ∪ 𝐵 =
𝐴 ∩ 𝐵′ =
𝐴 ∪ 𝐵′ =
𝐴 ∩ 𝐴′ =

From the Venn diagram below, 
write in roster notation:

𝜉 =
𝐴 ∩ 𝐵 =
𝐴 ∪ 𝐵 =
𝐴 ∩ 𝐵′ =
𝐴 ∪ 𝐵′ =
𝐵 ∩ 𝐵′ =

{1, 2, 3, 4, 5, 7}
3, 5
{1, 2, 3, 5}
2
2, 3, 4, 5, 7
∅

𝐴 𝐵

5
2

0

4

1 3

𝜉
𝐴 𝐵

2
3

1

5

7 4

𝜉



Worked example Your turn

True or false?
5 ∈ 𝐴
0 ∈ 𝐵
4 ∈ 𝐴
3 ∈ 𝐵
1 ∉ 𝐴
2 ∉ 𝐵

True or false?
1 ∈ 𝐵
2 ∈ 𝐴
3 ∈ 𝐵
4 ∈ 𝐴
5 ∉ 𝐵
7 ∉ 𝐴

𝐴 𝐵

5
2

0

4

1 3

True
True
True
False
False
True

𝜉
𝐴 𝐵

2
3

1

5

7 4

𝜉



Worked example Your turn

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 =
𝐵 =
𝐴′ =
𝐵′ =

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 =
𝐵 =
𝐴′ =
𝐵′ =

1, 2, 4, 6, 8, 10
2, 4, 6, 8, 10
{4, 8}
{1}
{1, 2, 6, 10}

𝐴

𝐵

10 9

5

3

7

𝜉
𝐴

𝐵

21 6

84

10

𝜉



Worked example Your turn

From the Venn diagram below, 
write in roster notation:

𝜉 =
𝐴 ∩ 𝐵 =
𝐴 ∪ 𝐵 =
𝐴 ∩ 𝐵′ =
𝐴 ∪ 𝐵′ =

From the Venn diagram below, 
write in roster notation:

𝜉 =
𝐴 ∩ 𝐵 =
𝐴 ∪ 𝐵 =
𝐴 ∩ 𝐵′ =
𝐴 ∪ 𝐵′ =

1, 2, 4, 6, 8, 10
4, 8
{2, 4, 6, 8, 10}
{2, 6, 10}
{1, 2, 4, 6, 8, 10}

𝐴

𝐵

10 9

5

3

7

𝜉
𝐴

𝐵

21 6

84

10

𝜉



Worked example Your turn

True or false?
1 ∈ 𝐴
3 ∈ 𝐴
5 ∈ 𝐵
9 ∈ 𝐵
7 ∉ 𝐴
0 ∉ 𝐵

True or false?
1 ∈ 𝐴
2 ∈ 𝐴
4 ∈ 𝐵
6 ∈ 𝐵
8 ∉ 𝐴
10 ∉ 𝐵

False
True
True
False
False
True

𝐴

𝐵

10 9

5

3

7

𝜉
𝐴

𝐵

21 6

84

10

𝜉



Worked example Your turn

True or false?
𝐴 ⊂ 𝐵
𝐴 ⊄ 𝐵
𝐵 ⊂ 𝐴
𝐵 ⊄ 𝐴

True or false?
𝐴 ⊂ 𝐵
𝐴 ⊄ 𝐵
𝐵 ⊂ 𝐴
𝐵 ⊄ 𝐴

False
True
True
False

𝜉
𝐴

𝐵

10 9

5

3

7

𝜉
𝐴

𝐵

21 6

84

10



Worked example Your turn

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 =
𝐵 =
𝐴′ =
𝐵′ =

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐵 =
𝐶 =
𝐵′ =
𝐶′ =

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
5, 10
2, 3, 5, 7
{1, 2, 3, 4, 6, 7, 8, 9}
{1, 4, 6, 8, 9 10}

𝐴 𝐵

𝐶

1

9

3

4

6

5
7

2

8

𝐴 𝐵

𝐶

2

13

4

5

6

7

8

9

10

𝜉𝜉



Worked example Your turn

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐴 ∩ 𝐵 =
𝐴 ∪ 𝐵 =
𝐴 ∩ 𝐵′ =
𝐴 ∪ 𝐵′ =

From the Venn diagram below, 
write in roster notation:
𝜉 =
𝐵 ∩ 𝐶 =
𝐵 ∪ 𝐶 =
𝐴 ∩ 𝐶′ =
𝐴 ∪ 𝐶′ =

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
5
2, 3, 5, 7, 10
{4, 6, 8, 10}
{1, 2, 4, 6, 8, 9, 10}

𝐴 𝐵

𝐶

1

9

3

4

6

5
7

2

8

𝐴 𝐵

𝐶

2

13

4

5

6

7

8

9

10

𝜉𝜉



Worked example Your turn

From the Venn diagram below, 
describe the sets:
𝜉 =
𝐴 =
𝐵 =
𝐶 =

From the Venn diagram below, 
describe the sets:
𝜉 =
𝐴 =
𝐵 =
𝐶 =

{𝐼𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑓𝑟𝑜𝑚 1 𝑡𝑜 10 𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒}

𝐴 𝐵

𝐶

1

9

3

4

6

5
7

2

8

𝐴 𝐵

𝐶

2

13

4

5

6

7

8

9

10

𝐸𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟𝑠
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑒𝑠 𝑜𝑓 5
{𝑃𝑟𝑖𝑚𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠}

𝜉𝜉



Worked example Your turn

𝐴 = 1, 3, 5, 7, 9, 11
𝐵 = {3, 5, 7, 11}

True or false?
𝐴 ⊂ 𝐵
𝐴 ⊄ 𝐵
𝐵 ⊂ 𝐴
𝐵 ⊄ 𝐴

𝐴 = 2, 4, 6, 8, 10, 12
𝐵 = {4, 8, 12}

True or false?
𝐴 ⊂ 𝐵
𝐴 ⊄ 𝐵
𝐵 ⊂ 𝐴
𝐵 ⊄ 𝐴

False
True
True
False



Worked example Your turn

𝐴 = 1, 3, 5, 7
𝐵 = {2,4, 5, 7}

𝐴 ∩ 𝐵 =

𝐴 = 1, 3, 5, 7
𝐶 = 2, 4, 6, 8

𝐴 ∩ 𝐵 =

𝑋 = 𝑐𝑎𝑡, 𝑑𝑜𝑔, 𝑏𝑎𝑡, 𝑓𝑜𝑥
𝑌 = 𝑐𝑎𝑡𝑠, 𝑑𝑜𝑔𝑠, 𝑏𝑎𝑡𝑠, 𝑓𝑜𝑥𝑒𝑠

𝑋 ∩ 𝑌 =

𝑅 = 2, 3, 5, 7, 11, 13
𝑆 = {1, 4, 9, 16, 25, 36}

𝑅 ∩ 𝑆 = ∅



Worked example Your turn

𝐴 ={Letters in the English 
alphabet}
𝐵 ={vowels in the English 
alphabet}
𝐶 = 𝑎, 𝑒, 𝑖, 𝑜, 𝑢
𝐷 = 𝑎, 𝑏, 𝑐, 𝛼, 𝛽, 𝛾, 𝛿, 𝜏, 𝜃

True or false?
𝐵 ⊂ 𝐴
𝐵 ⊆ 𝐶
𝐶 ⊆ 𝐴
𝐷 ⊂ 𝐴

𝐴 ={Letters in the English 
alphabet}
𝐵 ={consonants in the English 
alphabet}

𝐶 =
𝑏, 𝑐, 𝑑, 𝑓, 𝑔, ℎ, 𝑖, 𝑗, 𝑘, 𝑙, 𝑚,
𝑛, 𝑝, 𝑞, 𝑟, 𝑠, 𝑡, 𝑣, 𝑤, 𝑥, 𝑦, 𝑧

𝐷 = 𝑏, 𝑐, 𝑑, 𝑓, 𝜇, 𝜋, 𝜌, 𝜎

True or false?
𝐵 ⊂ 𝐴
𝐵 ⊆ 𝐴
𝐴 ⊆ 𝐷
𝐷 ⊂ 𝐶

True
False
False
False



Worked example Your turn

𝐴 = 𝑎, 𝑏, 𝑐
How many subsets does the set 
have?

𝐴 = 𝑎, 𝑏, 𝑐, 𝑑
How many subsets does the set 
have?

16:
∅
𝑎 , 𝑏 , 𝑐 , 𝑑
𝑎, 𝑏 , 𝑎, 𝑐 , 𝑎, 𝑑 , 𝑏, 𝑐 , 𝑏, 𝑑 𝑎𝑛𝑑 𝑐, 𝑑
𝑎, 𝑏, 𝑐 , 𝑎, 𝑏, 𝑑 , 𝑎, 𝑐, 𝑑 , 𝑎𝑛𝑑 𝑏, 𝑐, 𝑑
{𝑎, 𝑏, 𝑐, 𝑑}



Worked example Your turn

What is the rule for this set?
{1, 4, 9, 16,… }

Is it finite or infinite?

What is the rule for this set?
{2, 4, 8, 16}

Is it finite or infinite?
What is the order?

What is the rule for this set?
{3, 9, 27, 81, 243}

Is it finite or infinite?
What is the order?

What is the rule for this set?
{1, 8, 27, 64,… }

Is it finite or infinite?

Positive integer powers of 3 
between 1 and 3 inclusive
3𝑛 where 𝑛 = 1, 2, 3 only

Finite, order 5

Cube numbers.
𝑛3 where 𝑛 ∈ ℕ

Infinite



Worked example Your turn

𝜉 = {𝑥: 𝑥 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟}
𝐴 = 𝑥: 𝑥 𝑖𝑠 𝑝𝑟𝑖𝑚𝑒
𝐵 = 𝑥: 𝑥 𝑖𝑠 𝑒𝑣𝑒𝑛
Write in roster notation the 
following sets:

𝐴 ∩ 𝐵 =

𝐴 ∪ 𝐵 = 

𝐵′ =

𝜉 = {𝑥: 𝑥 𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟}

𝐴 = 2, 4, 6
𝐵 = 𝑥: 𝑥 𝑖𝑠 𝑎 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 4
Write in roster notation the 
following sets:

𝐴 ∩ 𝐵 =

𝐴 ∪ 𝐵 = 

𝐴′ =

4

2, 4, 6, 8, 12, 16,…

{8, 10, 12, 14, 16,… }



Worked example Your turn

Represent in a Venn diagram:
𝜉 = 𝑥: 𝑥 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 1 𝑎𝑛𝑑 10 𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒

𝐴 = 𝑥: 𝑥 𝑖𝑠 𝑜𝑑𝑑

𝐵 = 𝑥: 𝑥 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 4
𝐶 = {𝑥: 𝑥 𝑖𝑠 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 3}

Represent in a Venn diagram:
𝜉 = 𝑥: 𝑥 𝑖𝑠 𝑎𝑛 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 1 𝑎𝑛𝑑 20 𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒

𝐴 = 𝑥: 𝑥 𝑖𝑠 𝑝𝑟𝑖𝑚𝑒
𝐵 = 𝑥: 𝑥 𝑖𝑠 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒 𝑛𝑢𝑚𝑏𝑒𝑟
𝐶 = 𝑥: 𝑥 𝑖𝑠 𝑒𝑣𝑒𝑛



Worked example Your turn

Describe the following set in 
words:

𝐴 ∩ 𝐵′

Write the following set in set 
notation:
All elements that are either not in 
A, or are in B. 

Describe the following set in 
words:

𝐴′ ∪ 𝐵′

Write the following in set 
notation:
All elements that are not in A, and 
are in B. 

Not in 𝐴 or Not in 𝐵

𝐴′ ∩ 𝐵



Worked example Your turn

Represent as a Venn diagram:
𝜉 = 0, 1, 2, 3, 4, 5, 6, 7, 8, 9
𝐴 = 0, 1, 3, 5, 8
𝐵 = 2, 5, 8, 9

Represent as a Venn diagram:
𝜉 = 2, 3, 4, 5, 7, 11, 13, 17, 19
𝐴 = 2, 3, 5, 11, 13
𝐵 = 5, 7, 13, 17, 19

𝐴 𝐵

2 3 7

17
5

13

19

11

4

𝜉



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}

𝐴 𝐵

2
3

1

5

0 4

𝜉



Worked example Your turn

Represent as a Venn diagram:
ξ =Positive integers between 1
and 10 inclusive
A = {Multiples of 2}
B = {Multiples of 4}

Represent as a Venn diagram:
ξ =Positive integers between 10
and 20 inclusive
A = {Multiples of 3}
B = {Multiples of 6}

𝜉 𝐴

𝐵

12

18

1510

11

13

14

16

17

19

20



Worked example Your turn

In a group of 28 scientists:
• 20 have degrees in Physics.
• 18 have degrees in Chemistry. 
• Some have degrees in both
• 4 scientists have degrees which 

are neither Physics nor 
Chemistry.

Find the number of scientists who 
have degrees in both Physics and 
Chemistry.

In a group of 30 mathematicians:
• 15 have studied Calculus.
• 22 have studied Topology. 
• Some have studied both.
• 3 mathematicians have not yet 

studied either Calculus or 
topology

Find the number of 
mathematicians who have 
studied both Calculus and 
Topology.

10



Worked example Your turn

There are 150 pupils. The 
examinations available are: 
English, Maths and Science.
• 15 pupils are sitting English and 

Maths but not science
• 20 pupils are sitting Science 

and Maths but not English
• 18 pupils are sitting Science 

and English but not Maths
• 8 pupils are sitting all three 

exams.
• 55 are sitting English in total
• 72 are sitting Maths in total
• 65 are sitting Science in total

How many pupils do not sit any of 
the examinations?

There are 130 pupils. The 
examinations available are: 
English, Maths and Science.
• 10 pupils are sitting English and 

Maths but not science
• 20 pupils are sitting Science 

and Maths but not English
• 9 pupils are sitting Science and 

English but not Maths
• 13 pupils are sitting all three 

exams.
• 49 are sitting English in total
• 83 are sitting Maths in total
• 62 are sitting Science in total

How many pupils do not sit any of 
the examinations? 1



Worked example Your turn

A = the set of days in the week 
that begin with the letter T:
𝐴 =
𝑛 𝐴 =
Tuesday ∈ 𝐴?
Friday ∈ 𝐴?

C = the set of days in the week 
that students do not have school:
𝐶 =
𝑛 𝐶 =
Tuesday ∈ 𝐴?
Sunday ∈ 𝐴?

𝑆𝑎𝑡𝑢𝑟𝑑𝑎𝑦, 𝑆𝑢𝑛𝑑𝑎𝑦
2

True
False



Worked example Your turn

ξ = 𝐷𝑎𝑦𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑒𝑒𝑘
𝐴 = 𝑇𝑢𝑒𝑠𝑑𝑎𝑦, 𝑇ℎ𝑢𝑟𝑠𝑑𝑎𝑦
B = 𝐷𝑎𝑦𝑠 𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝑆 𝑜𝑟 𝑇
Draw a Venn diagram to 
represent this information.

ξ = 𝑀𝑜𝑛𝑡ℎ𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟
𝐴 = 𝑀𝑜𝑛𝑡ℎ𝑠 𝑠𝑡𝑎𝑟𝑡𝑖𝑛𝑔 𝑤𝑖𝑡ℎ 𝐴
B = 𝑀𝑜𝑛𝑡ℎ𝑠 𝑤𝑖𝑡ℎ 𝑠𝑖𝑥 𝑙𝑒𝑡𝑡𝑒𝑟𝑠
Draw a Venn diagram to 
represent this information.

𝐴 𝐵 𝐴 𝐵

𝐴𝑢𝑔𝑢𝑠𝑡𝐴𝑝𝑟𝑖𝑙

𝐽𝑎𝑛𝑢𝑎𝑟𝑦 𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 𝑀𝑎𝑟𝑐ℎ 𝑀𝑎𝑦 𝐽𝑢𝑛𝑒

𝐽𝑢𝑙𝑦 𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 𝑂𝑐𝑡𝑜𝑏𝑒𝑟 𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟

𝜉𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐶 ∩ 𝐷

On the Venn diagram, shade the 
region representing:

𝐴 ∩ 𝐵

𝐶 𝐷
𝜉

𝐴 𝐵



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐶 ∪ 𝐷

On the Venn diagram, shade the 
region representing:

𝐴 ∪ 𝐵

𝐶 𝐷
𝜉

𝐴 𝐵



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐷′

On the Venn diagram, shade the 
region representing:

𝐴′

𝐶 𝐷
𝜉

𝐴 𝐵



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐶 ∩ 𝐷′

On the Venn diagram, shade the 
region representing:

𝐴′ ∩ 𝐵

𝐶 𝐷
𝜉

𝐴 𝐵



Worked example Your turn

On the Venn diagram, shade the 
region representing:

(𝐶 ∪ 𝐷)′ or 𝐶′ ∩ 𝐷′

On the Venn diagram, shade the 
region representing:

(𝐴 ∪ 𝐵)′ or 𝐴′ ∩ 𝐵′

𝐶 𝐷
𝜉

𝐴 𝐵



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐷 ∩ 𝐸 ∩ 𝐹

On the Venn diagram, shade the 
region representing:

𝐴 ∩ 𝐵 ∩ 𝐶

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐷 ∪ 𝐸 ∪ 𝐹

On the Venn diagram, shade the 
region representing:

𝐴 ∪ 𝐵 ∪ 𝐶

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

𝐷 ∩ 𝐸′ ∩ 𝐹

On the Venn diagram, shade the 
region representing:

𝐴′ ∩ 𝐵 ∩ 𝐶

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

(𝐷 ∪ 𝐸 ∪ 𝐹)′

On the Venn diagram, shade the 
region representing:

(𝐴 ∪ 𝐵 ∪ 𝐶)′

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

(𝐷 ∪ 𝐸) ∩ 𝐹′

On the Venn diagram, shade the 
region representing:

(𝐴 ∪ 𝐵) ∩ 𝐶′

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

(𝐷 ∩ 𝐹) ∪ (𝐸 ∩ 𝐹′)

On the Venn diagram, shade the 
region representing:

(𝐵 ∩ 𝐶) ∪ (𝐴′ ∩ 𝐶)

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉



Worked example Your turn

On the Venn diagram, shade the 
region representing:

(𝐷′ ∪ 𝐹) ∩ (𝐷 ∪ 𝐸′)

On the Venn diagram, shade the 
region representing:

(𝐴′ ∪ 𝐵) ∩ (𝐵′ ∪ 𝐶)

𝐷 𝐸

𝐹

𝐴 𝐵

𝐶

𝜉


