
Sets & Venn Diagrams 
Model Answers 

1
For more help, please visit our website www.exampaperspractice.co.uk

http://www.savemyexams.co.uk/
http://www.savemyexams.co.uk/


2

Q = {2, 4, 6, 8, 10} and R = {5, 10, 15, 20}.
15 ∈ P, n(P) = 1 and P ∩ Q = Ø.

Label each set and complete the Venn diagram to show this information.
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Question 1
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[2]

(𝑨𝑨 ∪ 𝑩𝑩 ∪ 𝑪𝑪)′ 𝑩𝑩 ∩ 𝑨𝑨 ∪ 𝑪𝑪 ′

Question 2
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Shade the required regions in the Venn diagrams below.

A B

C

A B

C

[2]

Question 3

For more help, please visit our website www.exampaperspractice.co.uk

http://www.savemyexams.co.uk/
http://www.savemyexams.co.uk/


5

Shade the region required in each Venn Diagram.

A

C

B

A' ∩ (B ∩ C)

A

C

B

A' ∩ (B ∪ C)
[2]

To answer this question we first need to understand set notation:

• A' = Everything not in A

• A ∩ B = Everything in both A and B

• A ∪ B = Everything in A or B

Question 4
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S = {1,4,9,16} M = {3,6,9}12 = {1,2,3,4,5,6,7,9,11,16} P = {2,3,5,7,11}

(a) Draw a Venn diagram to show this information. [2]

(b) Write down the value of n(M ′∩P). [1]

4

Question 5

6
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8 On the Venn diagrams shade the regions

(a) A′ ∩ C ′,

A B C

[1]

(b) (A ∪ C ) ∩ B.

A B C

[1]

A’ represents the elements which are NOT in A. 

Similarly, C’ represents the elements which are NOT in C.

The intersection of the 2 represents all the elements, except the ones which are in Set A 

or Set C.

The union of Sets A and C represents all the elements in both sets.

The intersection with Set B represents the elements in both Sets A and C which are also in 

Set B.

Therefore, we shade only the intersections of Set A and Set B and Set C and Set B.

Question 6
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(a) Shade the region A ∩ B.
A B

[1]

(b) Shade the region (A ∪B)′.
A B

[1]

(c) Shade the complement of set B.
A B

[1]

A ∩ B represents the area common to both Set A and B.

The reunion of 2 Sets represents all the elements in both Set A and B. The 

complement of this reunion would be any area which is not Set A or Set B. 

The complement of B represents all regions except Set B.

Question 7
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n( ) = 21, n(A∪ B) = 19, n(A ∩ B' ) = 8 and n(A) = 12.
Complete the Venn diagram to show this information.

Venn diagrams notations: 

A’ = complement of A – the elements that are not in Set A 

A ∪ B = the union of Set A and Set B – the elements that are in either Set A 

or Set B       

A ∩ B = the intersection of Set A and Set B – this represents the elements 

that are both in Set A and in Set B 

To calculate the numbers on the result above:

n(C) = 21, so the total number of elements is 21.

n (A ∪ B) = 19

From these 2 conditions we understand that the reunion of A and B is 19 

elements so the last 2 elements are outside the reunion.

n(A) = 12, so the total number of elements in diagram A is 12.

[3]

Question 8
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n(A ∩ B’) = 8, so the intersection of the elements that are in A with the elements that 

are not in B is 8. This means that there are 8 elements in A which are not in B. 

By subtracting 12 – 8 =4 we deduce that there are 4 elements which are common to 

both Set A and Set B.

The rest of the elements until the total number of 21 are the elements which are only 

in Set B: 21 – (2 + 4 + 8) = 7
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11 = {40, 41, 42, 43, 44, 45, 46, 47, 48, 49}
A = {prime numbers}
B = {odd numbers}

(a) Place the 10 numbers in the correct places on the Venn diagram. [2]

(b) State the value of n(B ∩ A') . [1]

The prime numbers from the list are: 41, 43, 47

The odd numbers are: 41, 43, 45, 47, 49

Venn diagrams notation is as follows:

A’ = complement of A – the elements that are not in Set A 

A ∩ B = the intersection of Set A and Set B – this represents the elements 

that are both in Set A and in Set B 

n(B ∩ A’) means the number of elements which are in B and are not in A

n(B ∩ A’) = 2

Question 9
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The Venn diagram shows the numbers of elements in each region.

(a) Find n(A B').

(b) An element is chosen at random.

Find the probability that this element is in set B.

(c) An element is chosen at random from set A.

Find the probability that this element is also a member of set B.

(d) On the Venn diagram, shade the region (A B)'. [1]

[1]

[1]

[1]

B’ refers to elements not in B, i.e. 3 and 5.

A ∩ B’ is whatever elements are common to both A and B’.

n(A ∩ B’) is the number of elements that are common to both A and B’, which here is

3

There are 27 elements in total here and 19 of them are in B, therefore the probability that an

element chosen is in B is

19/27

There are 10 elements in set A and 7 of them is also in set B therefore the probability that 

the element chosen is in set B is

7/10

(A U B)’ is the area that is not the union of A added with B.

Question 10
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The Venn diagram shows the number of elements in each set.

(a) Find n (P' Q).
[1]

(b)  Complete the statement n(..................................) = 17. [1]

We are looking for a region, which is the intersection of Q and not P.

This must be the region, which belongs to Q only.

𝑛𝑛 𝑃𝑃𝑃 ∩ 𝑄𝑄 = 𝟏𝟏𝟏𝟏

We can get 17 by summing the regions of only P, intersection of P and Q and neither P or Q.

This is the region: either belongs to P or does not belong to Q.

Therefore:

𝑛𝑛 𝑷𝑷 ∪ 𝑸𝑸𝑸 = 17

Question 11
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4 Shade the region required in each Venn diagram.

A B A B

(A ∪B)' A' ∩ B

[2]

Question 12
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15 The lights and brakes of 30 bicycles are tested. 
The table shows the results.

Lights Brakes

Fail test 3 9

Pass test 27 21

The lights and brakes both failed on one bicycle only.

= {30 bicycles}
Complete the Venn diagrams.

(a)
[2]

(b)

.................... .......... ..........

pass

.......... .......... .......... ..........

[2]

19 2 1 8

1 8 19 2

Question 13
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(a) Use the information in the Venn diagram to complete the following.

(i) P ∩ Q = [1]

(ii) P' ∪ Q = [1]

(iii) n        ( P          ∪ Q)' = [1]

(b) A letter is chosen at random from the setQ.

Find the probability that it is also in the set P.

(c) On the Venn diagram shade the region P' ∩ Q. [1]

(d) Use a set notation symbol to complete the statement. [1]

[1]

𝒊𝒊, 𝒋𝒋

𝒊𝒊, 𝒋𝒋,𝒌𝒌,𝒎𝒎,𝒏𝒏

𝟐𝟐

𝟐𝟐
𝟑𝟑

𝒇𝒇,𝒈𝒈,𝒉𝒉 ⊂ 𝑷𝑷

Question 14
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1 Shade the required region on each Venn diagram.

A B

A' ∪ B

A B

A' ∩ B'

[2]

Venn diagrams notations: 

A’ = complement of A – the elements that are not in Set A 

A ∪ B = the union of Set A and Set B – the elements that are in either Set A or 

Set B       

A ∩ B = the intersection of Set A and Set B – this represents the elements that 

are both in Set A and in Set B 

A’ ∪ B A’ ∩ B’

Question 15
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Shade the required region in each of the Venn diagrams.

A B

A' (P ∩ R) ∪Q

P Q

R

[2]

Question 16
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2 Shade the required region on each Venn diagram.

A B A B

A ∪B' (A ∩B)'

[2]

𝐴𝐴 ∪ 𝐵𝐵𝐵is a region which belongs to either A or does not belong to B. 

(𝐴𝐴 ∩ 𝐵𝐵)′is a region which does not belong to the intersection of A and B. 

Question 17

For more help, please visit our website www.exampaperspractice.co.uk

http://www.savemyexams.co.uk/


Shade the required region on each Venn diagram.

A B

A ∩B' (P ∪ Q) ∩R'

P Q

R

[2]

Question 18
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