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Primary 6 Mathematics
Term1
Theme: Sets

Topic 1/4 - Set Concepts

Learning Outcome: The learner demonstrates the knowledge of sets to solve problems in real
life situations.

Sets

A set is a collection of objects, things, or numbers grouped together. The things inside a set are
called elements or members.

Example 1

1. Aset of vowels in English ={a, €, i, 0, u}

2. Aset of days in a week = {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday,
Sunday}

3.  Aset of domestic animals = {cow, goat, sheep, dog, cat}

Exercise 1

List four members each of the following sets.
(a) Asetof fruits.

(b) A set of things found in in class

(c) Asetof things found on school
(d) A setof wild animals
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(e) Asetof things found in a kitchen.

(f)  Asetof colors in a Uganda National Flag.
(g) A setof numbers between 10 and 20

(h) A set of even numbers

(i)  Asetof prime numbers

(j) A setof multiples of 2

(k) A set of multiples of 5

() A setof religions in Uganda.

(m) A set of living things.

(n) A set of non-living things.

Empty set
An empty set is a set that has no elements or members inside it.
Key Points:

e Itisalso called the null set.
e Itiswritten as{} or by using the symbol @.

Examples 2

o The set of lions in a classroom = { } (because there are no lions in a classroom).
o The set of months with 32 days = @ (because no month has 32 days).

Exercise 2
Use a tick to identify an empty from the following list

A set of plates

A set cocks that lay eggs.

A set of living stones.

A set of building materials.

A set of girls in a boys’ school.

A set of teachers less than five years in a primary school.
A set of sodas.

A set of babies over 20 years.

A set of mothers less than five years
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10. A set of things that provide light.

Exercise 3

Write the number of members in each of the following sets
A={1,2,3,4,5}=

B = {hen, duck) =

C ={yellow, green, red) =

D = (spoon, fork, cup, plates) =

E={}=

F = {paper, pen, pencil, book, box, chalk} =

Equivalent sets

An equivalent set is a set that has the same number of elements as another set, even if the
elements themselves are different.

Key Points:

. Two sets are equivalent if they have equal cardinality (the same number of members).
. The elements do not need to be the same, only the count matters.

Examples 3

(i) SetA={2,4,6}SetB=/{red, blue, green} - Both have 3 elements, so they are equivalent
sets.

(ii) Set C={dog, cat, cow, goat} Set D = {10, 20, 30, 40} - Both have 4 elements, so they are
equivalent sets.

Exercise 4

Match equivalent sets in list A and list B
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List A List B
SetA=(1,2,3) SetE=0

Set B = (Avocado, orange, lemon, pawpaw) SetF=(a, el
Set C = (fork, spoon, cup) SetG=(2,4,6,8)
SetD={} SetH =(1, 3)

Equal and unequal sets

o Equal sets are sets that have exactly the same elements.
o The order of the elements does not matter, and repetition is not allowed in sets.

Example 4

o SetA={2, 4,6}
e SetB={6,4,2} (3 Aand B are equal sets because they contain the same elements.

Key Points
e Equal sets must have the same members.
e The arrangement of elements does not matter.

e If one element is missing or extra, the sets are not equal.

Example 5

(i) Set A={apple, mango, orange} Set B = {mango, orange, apple} (¢ Equal sets.
(i) SetA={1,2,3,4}SetB={1, 2,3} & Not equal (Set B is missing 4).

Exercise 5

1. Set A={dog, cat, cow}, Set B = {cow, cat, dog}. Are A and B equal?

2. SetA={2,4,6,8}, SetB={8, 6, 4, 2}. Are A and B equal?

3. Set A ={red, blue, green}, Set B = {red, green, yellow}. Are A and B equal?
4. Set A=1{10, 20, 30}, Set B ={30, 20, 10}. Are A and B equal?
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5. Set A = {prime numbers less than 10}, Set B={2, 3, 5, 7}. Are A and B equal?

Universal and Complement sets

The universal set (U) contains all possible elements under consideration.
The complement of a set A, written as A, is the set of all elements in U that are not in A.

Example: If U={1,2,3,4,5,6} and A={2,4,6}, then A'={1,3,5}.

Exercise 6

1. IfU=1{1,2,3,4,56}and A={2, 4}, find A’".

2. IfU={a, b, c, d, e}and B={a, c, e}, find B'.

3. IfU=1{10, 20, 30, 40, 50} and C={20, 40}, find C'.

4, IfU={p,q,r,s, t}and D={q, r}, find D'.

5. fu={1,23,4,56,7,8andE={1, 3,5, 7}, find E".

6. If U ={red, blue, green, yellow} and F = {blue, yellow}, find F'.
7. Ifu={2,4,6,8, 10}and G = {6, 10}, find G'.

8. If U={Monday, Tuesday, Wednesday, Thursday, Friday} and H = {Monday, Friday}, find H'.
9. If U={cat, dog, cow, goat}andJ = {dog, goat}, find J'.

10. 1fuU={1,2,3,4,5,6,7,8,9andK={2, 4, 6, 8}, find K'.
Subsets

A subset is a set whose elements are all contained in another set.
IfA={1,2}and B={1, 2, 3, 4}, then A is a subset of B.

The empty set (@) is a subset of every set.

Every set is a subset of itself.

A proper subset excludes the set itself.

Subsets are “smaller sets inside bigger sets.”

The formula for finding the total number of subsets of a set is:

Number of subsets = 2" where n is the number of elements in the set.
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Examples
(i) FA={1, 2}, thenn=2.
Number of subsets =22=4
The subsets are: @, {1}, {2}, {1,2}.
(ii) If B={a, b, c}, then n = 3.
Number of subsets =23=8
The subsets are: @, {a}, {b}, {c}, {a, b}, {a, c}, {b, c},{a, b, c}.
Exercise 7

If U={1,2,3,4}, list all subsets of U.

Is {2, 3} a subset of {1, 2, 3, 4, 5}?

Is {a, c} a subset of {a, b, c, d}?

List all subsets of {x, y}.

Is {5, 6} a subset of {4,5,6,7}?

List all subsets of {p, q, r}.

Is {blue, red} a subset of {blue, red, green, yellow}?
Is {dog} a subset of {cat, dog, cow}?

List all subsets of {1, 2}.

Is the empty set (@) a subset of {1, 2, 3}?
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Common members of sets

Common members of sets are the elements that appear in both sets. In mathematics, these
are called the intersection of the sets.

Explanation:
IfSetA=1{2,4,6,8} And SetB=1{4,5,6, 7}

The common members (intersection) are {4, 6}.
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Symbol:

The intersection of two sets is written as:

AnB

This means "elements that are in both A and B."

Exercise 8
Write a set of common members for reach of the following pairs of sets

Set X = {apple, mango, orange} and Set Y = {banana, mango, orange}
SetP={1,2,3,4}and SetQ={3, 4, 5, 6}

Set K = {green, red) and set L = {red, yellow}

Set A={8, 10, 12} and set B = {4, 6}

Set E ={hen, dog, cat} and set F = {dog, cat, hen}
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Using intersection sign, N
In sets, the intersection sign is written as N.
Meaning:

. The intersection of two sets means the common members that appear in both sets.
. Symbolically: AnB = elements found in both A and B

Examples 6
1. IfA={2,4,6,8}and B ={4,5,6,7},
then AnB = {4,6}
2. If X={apple, mango, orange} and Y = {banana, mango, orange},

then XnY = {mango, orange}
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3. IfP={1,2,3}and Q=1{4,5,6},

Then PNQ=0 (empty set, because there are no common members).
Exercise 9
Find ANB for each of the following pairs of sets

A={1,2,3,4,5) andB=1{2,4,6, 8}

A ={yellow, blue) and B = {blue, red)

A = {Moses, David, John} and B = (Muhamed, Moses, Nuh}

A = {son, daughter, boy, girl} and B = {niece, uncle, boy, son}

A={a,b,c,d,e)andB=(a, eI, 0, u}

{book, pen, pencil} and B = (Chalk, ruler, pencil, pen, book}

In a class, Set A = {boys who play football}, Set B = {children who play basketball}. If 8 boys

play football, 5 children play basketball, and 3 boys play both football and basketball, Find

A n B.

Set A = {numbers less than 10}, Set B = {even numbers}. List the elements in A N B.

9. Inaschool, Set A = {pupils who like Mathematics}, Set B = {pupils who like English}. If 12
pupils like Mathematics, 10 pupils like English, and 6 pupils like both subjects, How many
pupils arein A n B?

10. Set A = {prime numbers less than 20}, Set B = {odd numbers less than 20}. Write down A
N B.

11. Inalibrary, Set A = {books borrowed by Class Five}, Set B = {books borrowed by Class Six}.

If Class Five borrowed 15 books, Class Six borrowed 12 books, and 4 books were borrowed

by both classes, Find the number of books in A N B.
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Union of sets

The union of sets means combining all the elements from two or more sets, without repeating
any element.

Symbol:
The union is written as U.

AUB = all elements in A or B or both without repeating any element.
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Examples 7

1. If A={2,4,6}and B={4,5,6,7},
then AUB = {2,4,5,6,7}

2. IfX={apple, mango}and Y = {mango, orange},
then XUY = {apple, mango, orange}

3. IfP={1,2}and Q={3,4},
then PUQ ={1,2,3,4}

Exercise 10

1.  Find AUB for each of the following pairs of sets
(a) A={1,2,3,4,5) andB={2,4,6, 8}

(b) A ={yellow, blue) and B = {blue, red)

(c) A ={Moses, David, John} and B = (Muhamed, Moses, Nuh}
(d) A={son, daughter, boy, girl} and B = {niece, uncle, boy, son}
(e) A={a,b,c,d,e)andB=(a, el 0,u}

(f)  {book, pen, pencil} and B = (Chalk, ruler, pencil, pen, book}

2. SetA={1,2,3,4}, SetB={3, 4,5, 6}. Find AUB.

3. Inaclass, Set A = {pupils who play football}, Set B = {pupils who play volleyball}. If 12
pupils play football, 10 pupils play volleyball, and 4 pupils play both, How many pupils are
inAUB?

4. Set A ={prime numbers less than 10}, Set B = {even numbers less than 10}. List the
elements in A U B.

5. Inalibrary, Set A = {books borrowed by Class Five}, Set B = {books borrowed by Class Six}.
If Class Five borrowed 15 books, Class Six borrowed 12 books, and 5 books were borrowed
by both classes, Find the number of books in A U B.

6. Set A = {fruits: mango, orange, apple}, Set B = {fruits: banana, apple, pineapple}. Write

down A U B.

P age |9:Please find free notes, exams and marking guide on digitalteachers.co.ug website in all
subjects from primary one to senior six



Venn Diagrams

. A Venn diagram is a picture made of circles that shows how sets are related.
. Each circle represents a set.

. Where circles overlap, we see the intersection (things in both sets).

. The whole diagram shows the union (all elements together).

Example 8
Draw Venn diagram to represent Set A={1, 2, 3, 4} and Set B={3, 4, 5, 6}
Procedure

(i) Draw two circles:
o CircleAhas1,2,3,4
o CircleBhas3,4,5,6
(i) The overlap (middle part) has {3, 4} = this is A n B.
(i) Membersin A butnotB (A-B) - {1, 2)
(iv) Members in B but not A (B—A) > {5, 6}
(v) The whole diagram shows {1, 2, 3, 4, 5, 6} = this is A U B.

> B
Key Terms
. Intersection (A N B): Elements common to both A and B.

. Difference (A — B): Elements in A but not in B.
. Union (A U B): All elements in A or B without repeating any.

Conclusion

. Venn diagrams help us see relationships between sets clearly.
. They are useful in mathematics and everyday life (e.g., comparing groups, choices, or
collections).
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Example 9

In a class, 18 pupils like football, F; 9 pupils like netball, N; and 5 pupils like both.

(i) Draw a Venn diagram to represent this information.
(ii) Find the total number of pupil in class.
Solution

Members that like football but not net ball (F—N) = (18 -5) =13

Members that like netball but not football N—F)=(9-5)=4

(i)

(ii) Total number of pupil inclass (FUN)=13+5+4=22
Example 10

In a class, 13 pupils like football (F), 18 pupils like basketball (B), and 6 pupils like both. Use a
Venn diagram to find the total number of pupils in class.

Solution
FNB=6
F-B=13-6=7

B-F=18-6=12
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Total number of pupilsinclass (FUB)=7+6+ 12 =25

Exercise 11

1. Draw a Venn diagram to show that all girls (G) are Female (F)

2. Set A ={red, blue, green}, Set B = {green, yellow, red}. Draw a Venn diagram and show A
N B.

3. SetA={2,4,6,8} SetB=1{6, 8, 10, 12}. Show A U B using a Venn diagram.

4. In alibrary, 20 pupils borrowed storybooks, 15 borrowed textbooks, and 8 borrowed both.
Represent this using a Venn diagram.

5. Set A = {animals: dog, cat, cow}, Set B = {animals: cow, goat, sheep}. Draw a Venn diagram
and show A n Band A U B.

6. Set A ={numbers less than 10}, Set B = {even numbers less than 10}. Draw a Venn diagram
and find how many numbers are in A U B.

7. Alibrary has 20 storybooks, 15 textbooks, and 5 books that are both storybooks and
textbooks. How many books are there in total?

8. Inafarm, 18 goats, 12 cows, and 6 animals are both counted as goats and cows
(mistakenly). Use a Venn diagram to find the total number of animals.

9. SetA={2,4,6,8}, SetB={6, 8,10, 12}. Draw a Venn diagram and find the total number of

elements in A U B.

10. In a school, 25 pupils like Mathematics, 20 pupils like English, and 10 pupils like both

subjects. How many pupils like Mathematics or English?
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11. Of the 400 people invited to Kato's wedding, 200 attended the service, 300 attended the
reception, while 50 were absent at both places. With a clearly labeled VVenn diagram, find the
number of people who attended both the service and the reception.

12. At her birthday party, Betty received 30 guests. 11 of the guests took Pepsi-cola (P), 13 guests
took Mirinda (M), 15 took Coke (C). Given that:

3 Guests took Pepsi and Mirinda only.
5 guests took Mirinda and Coke only.

4 guests took Pepsi and Coke only

1 guest took all the three sodas

x guests did not take any of the Sodas.

(a) Complete Venn diagram below:

(b)  Find the number of guests who did not take any of the three sodas.

(c)  Find the number of guests who took only one type of soda

13. Inahome of 8 people, 5 like eating meat (M), 6 like eating fish (F) and x people like

both. Use the Venn diagram below to find x.
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14. Inaclass of 40 pupils, 20 like Mathematics (M), 35 like English (E) and 2 pupils do not like

any of the two subjects.

(a) Complete the Venn diagram belowe

(b) Find the number of pupils who like both subjects

15. Inclass of 50 boys, 40 like Mathematics (M) and 25 like Science (S). Some boys (X) like
both subjects and 2 do not like any of the two subjects.
a). Show this information in a Venn diagram below.

¥ =50
M S

b) How many boys like both Mathematics and Science?
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¢) How many boys like Mathematics only?

d) How many boys like Science only?

Calculating simple probabilities using Venn diagrams.

Probability is the chance of an event happening.

Number of favorable outcomes

Formula: P(E) =
( ) Total number of possible outcomes

Venn diagrams help visualize sets and overlapping events.
Events inside the circle represent outcomes belonging to that event.
Example 11
(@ Inaclass 13 pupils like football (F), 11 like basketball and 4 pupils like both.
(i)  Draw a Venn diagram showing football and basketball circles overlapping.
FNB=4
Fonly=13-4=9

Bonly=11-4=7

F B
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(ii)  Probability a pupil likes football only, baseketball only, or both
Total number of pupils=9+4 +7=20
Probability of pupils that like football only = zio

Probability a pupil likes basketball only = %z

Probability a pupil likes both = % = g

(b) Inagroup of 30 pupils, 12 like swimming (s), 9 like running (R), and 5 like both.
(i) Draw a Venn diagram and find the probability a pupil likes swimming.
Total number of pupils () = 30
SNR=5
Pupils that like swimmingonly=12-5=7
Pupils that like runningonly=9-5=4
Pupils that like swimming or running=5+7+4=16

Pupils that neither like swimming nor running=30-16 = 14

=30

14

(ii) Find the probability that a pupil selected at random does not like swimming

The number of pupils that do not like swimming =4 + 14 = 18
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Probability that a pupil does not like swimming = g = —

(iii) Find the probability a pupil likes both swimming and running = % = %.

Exercise 12

1. In a class of 25 pupils, 15 like music, 8 like drama, and 3 like both.
(i) Draw a Venn diagram to represent the information
(ii) What is the probability a pupil likes music?
(iii) What is the probability a pupil likes drama?
(iv) What is the probability a pupil likes both music and drama?
(v) What is the probability a pupil likes only music?
(vi) What is the probability a pupil likes only drama?
(vii)  What is the probability a pupil likes neither music nor drama?
2. Inclass of 60 pupils, 25 drink pepsi cola (P), n drink Mirinda (M) only, 20 drink both
Pepsi cola and Mirinda. 5 drink none of these.

(@ Represent this information in the Venn diagram given below.

(b)  Find the value of n.
() How many pupils drink one type of soda only?

(d) Find the probability that a pupil chosen at random likes Pepsi only.

3. In Hatari Boys primary school, 60 boys who represented the school in the country sports day
played the following games:

24 played hockey (H),

19 played rugby (R),
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23 played football (F),

2 played both hockey and rugby only,
3 played football and hockey only.

5 played football and rugby only, and
1 played all the three games

(@) Fillin the blank spaces in the Venn diagram above

F

(b) How many boys played only one game?
(c) How many boys did not play any game?
(d) What is the probability that a pupil chosen at random does not like any game

Thank You

Dr. Bbosa Science

P a g e | 18: Please find free notes, exams and marking guide on digitalteachers.co.ug website in all
subjects from primary one to senior six



