.
You will learn /

P Intersection of Sets
P  Union of Sets
P Combined Operations on Sets

he agriculture sector is one of the sectors contributing to the

income of Malaysia. The use of modern and high technology
in agriculture not only enables this sector to increase its output,
it even attracts the new generation to this sector in the future.

Do you know what other economy sectors that are the main
contributors to the income of our nation?

Why Study This Chapter? ()\

Operations on sets are used in representing, grouping and
analysing similar data in our daily life. This knowledge is the
basis to various fields such as programming, statistics, economics
and stock markets, which need analytical skills.
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Georg Ferdinand Ludwig Philipp Cantor
(1845 — 1918)

Georg Cantor is a German mathematician who
pioneered the theory of set. He also introduced the
ideas of ordinal numbers, cardinal numbers and the

union J s
arithmetic of infinite sets.

intersection .
complement pelen;

set

empty set

subset

set notation tatatanda set
element WS

Lesy
KPM




Chapter 4 Operations on Sets

Intersection of Sets

@ How do vou determine and describe the intersection of ﬁ?* Learning

Se1s using various representatnons. _~Standard
An intersection of sets exists when there are more than one set. Determine and describe
The intersection of sets P and Q is written using the symbol M.  the intersection of

sets using various
representations.

Eclipse of the sun occurs when
the moon is in between the sun |
and the earth, in a straight line.

The intersection between the
moon and the sun can be seen

' when parts of the moon and the
" ( sun are at the same position.

Set P M @ contains the common elements of both sets P and Q.

Mtnd StlmUIatIDn ] :-:__.' TP T P P T T T T T I T T T T ey e

Aim: To determine and describe the intersection of sets using various representations.

The table below shows a group of pupils who prefer to eat local fruits.

Nabil prefers to eat durian. Afiq prefers to eat durian and rambutan.
[]
: Hani prefers to eat durian. “I et d Amirul prefers to eat rambutan.
Navin prefers to eat rambutan. Meena prefers to eat durian. “
: Yan Kit prefers to eat durian. Benjamin prefers to eat rambutan and durian.

Raj prefers to eat durian and rambutan.  Jenny prefers to eat durian.

Mei Yee prefers to eat durian. Khairi prefers to eat rambutan.

Steps:

1. Based on the above table, write the names of the pupils using set notations.

.
-
-
-
-
-
-
-
-
"

.
-
-
-
-
-
-
-
-
-
-
-
-
-

A ={pupils who prefer to eat durian}

A = {Nabil, Hani, Yan Kit, Raj, Mei Yee, Afig, Meena, Benjamin, Jenny |

B =|pupils who prefer to eat rambutan |

E B={ ) . . " : :
A M B = |pupils who prefer to eat both durian and rambutan |
ANB=|{ i i |

R E R R R R

Looh
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Chapter 4 Operations on Sets

2. Complete the following table with names of pupils who prefer to eat durian only,
rambutan only and both durian and rambutan, :

Names of pupils who Names of pupils who
prefer to eat rambutan | prefer to eat both durian
only and rambutan

« Nabil * Navin + Raj
"'"‘H.'! : s
w * Hani “ | _ g

« Benjamin

Names of pupils who
prefer to eat durian only

FEEEEEEAEE R B R R R

. = Yan Kit . ‘

: * Mei Yee v~ ﬂ
*+ Meena '
* Jlenny :

3. Complete the following Venn diagram based on the information above.

A_— B

Pupils who prefer
1o eat rambutan
only.

Pupils who prefer
to eat durian only.

EEEEEE R SR

Pupils who prefer to eat both
durian and rambutan.

: Discussion:
: How can you determine the intersection of sets based on the above activity?

-------------------------------------------------------------------------------------------------------------

From the activity in Mind Stimulation 1, it is found that:

The intersection of set 4 and set B contains common elements, that are Raj, Afiq and Benjamin
who prefer to eat both durian and rambutan.




Chapter 4 Operations on Sets

[Example ] 1 |

Itis given that the universal set, £ = {x:x isaninteger, | =x = 10}, set P= |x:xisan odd number},
set 0= {x:xisaprime number] and set R = |x:xis a multiple of 3}.

(a) List all the elements of the following intersections of sets.
(i) PNQO (i) PO R (iii) ON R

(iv) PNONR

(b) State the number of elements of the following sets.

(i) n(PNQ) (ii) n(P M R) (iii) n(Q N R) (iv) (PN ONR)
Solution:
(a) (i) PNQ (ii)y PN R
P=1{1,8,5,%,9} P=1{1,8,5719
P —) BC{‘
0=1{2,3, 5':” R=1{3,6,9} Set B is a subset of
PNE=13,57} PMIR={3,9} set 4 when all the
elements of set B are
: found in set 4.
(ii)ON R (iv) PODONR
Q ]-T3 5 ?i P=‘1|3151T1g=
R=1{3,6,9} Q=128 57} 1ﬁ%mﬂlﬂmr
ONR= {3} R=1{3,6,9)
PNONR={3] The symbol & can also

(b) (i) PNQO=1{35,7}

nPNQO)y=3

(iiHo N R = {3}
nONR)=1

(i) PAR={3,9)
PO R =2

(iv) PO N R= {3}
WPNONR) =1

be used to denote subset.

How do you determine the intersections of two or more sets using Venn diagrams?

The intersections of two or more sets are represented by the shaded regions, as shown in the
following Venn diagrams.

NN

FETe (PNQ)CP PAONR



Chapter 4 Operations on Sets

 Example | 2

The Venn diagram shows set J, set K and set L such that the universal
set, E={1,2,3.4,5,6,7,8,9}.

List all the elements of the following intersections of sets.
(a)JN K (by JNO L (¢c) KNL (d)JNKNL

Solution:
(a) JN K= {3, 5}
(b) JMNL=1{5709; An empty set is a set

(€) KN L=15) that has no element
(d) JNKNL={5} and is represented by

the symbol gpor | }.
 Example [ 3

It is given that set 4 = {numbers on a dice}, set 5 = {even numbers on a dice} and set C= {7, §, 9}.

(a) List all the elements of the following intersections of sets.
(VAN A8 (i) BN C (ii)ANC

(b) Draw a Venn diagram to represent sets 4, 8 and C, and shade the region that represents
each of the following intersections of sets.

(DANB (i) BNC

Solution:

(a) A=1{1,2,3,4,5,6} (i) ANB=1{2,4,6}
B=1{2,4,6} (i BNC={}
C=1{7,8,9! (iANC=¢

All the elements of set B are in set A. Set B and set C do not have
ANB=8 common elements.

‘. Self Practice 4.1a

1. Given £ = {x : x is an integer, | = x = 10}, set M = {x : x is an odd number} and
set N = {x :xis a multiple of 3}, list all the elements of the following sets.
(a) set M (b) set N c) MO N

Lo
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Chapter 4 Operations on Sets

2. The Venn diagram shows sets J, K and L such that the universal
set, £=11,2,3,4,5,6,7, 8,9}, List all the elements of the following
intersections of sets.

{a) JNK by JO L {c) KNL (dyJNKNL

3. Itis given that the universal set, & = {x : x is an integer, | = x = 20}, set P= {x :xis a prime
number}, set 0 = {x :xis amultiple of' 5} and set R = |x : x is a factor of 10}.
(a) Draw a Venn diagram to represent all the given sets.
(b) Based on the diagram in (a), shade the region that represents the set PN O N R.

4. Givenset 4 = |x : x is a letter in the word “GIGIH"}, set B = |x : x is a letter in the word
“DEDIKASI”} and set C = {x : xis a letter in the word “JUJUR™}. State the number of elements
by listing all the elements of the following intersections of sets.

(a) n(A N B) (b)Y nld M C) (c) n(BNO) (dy (AN BNC)

@ How do you determine the complement of an intersection of sets?

The complement of an intersection of sets is written using the symbol 3 .« Learning
“I (A N B) is read as “the complement of the intersection of sets 4 “Standard
and 8. (4 M B) refers to all the elements not in the intersection of -
dB Determine the
sets A and B. complement of the
- : intersection of sets.
 Example | 4
Given the universal set, E= |x:xisaninteger, | =x=8],setA=1{1,2,3,4,5,6},setB={2,4, 6]
and set C'= 11, 2, 3,4}, list all the elements and state the number of elements of the following sets.
(a) (AN BY (by (4 N CY cy (AN BNCY
Solution:
£=11,2,3,4,5,6,7, 8}
(a) AN B={2,4,6) B ANC=1{1,2,3,44 (c) ANBNC={2,4)
(AN B)Y=1{1,3,5,7, 8} (ANCYy=1{56,7, 8} (ANBNCY=1{1,3,506,7,8}
nA N By =5 nANCy=4 WMANBNCY=6

How do you determine the complements of the intersections of two or more sets on
Venn diagrams?

The complements of the intersections of two or more sets are represented by the shaded regions,
as shown in the following Venn diagrams.

: = 5 .
= ; I & p B | (e 0
<:]Zi:> ‘lll' R R

(PN Oy | (PN Qy (PN RY . (PNONRY



Chapter 4 Operations on Sets

The co-curricular activities participated by three pupils are given in set P, set O and set R such that
the universal set, £ = {Scouts, Mathematics, Hockey, Football, History, Badminton, Police Cadet}.

P = {Scouts, Mathematics, Hockey}

@ = {Police Cadet, History, Badminton}

R = {Scouts, History, Football}

(a) List all the elements of the following sets.
(i) (P N RY (i) (RN QY

(i (PN ONRY

(b) Draw a Venn diagram to represent sets P, O and R, and shade the region that represents each
of the following complements of intersections of sets.

(i (PNRY (ii) (R N QY

Solution:

(i) (PN O N RY

& = {Scouts, Mathematics, Hockey, Football, History, Badminton, Police Cadet}

(a) (i) PN R = {Scouts}
(P M R) = {Mathematics, Hockey,
Football, History,
Badminton, Police Cadet}

(b) (i)

P,

» Mathematics R = Badminton

«Scouts ) » Foothall ( » History

* Hockey

(a) (ii) R N Q = {History}
(R N Q) = {Scouts, Mathematics,
Hockey, Football,
Badminton, Police Cadet}

(@) GHPNONR={}
(P N O N R)Y = {Scouts, Mathematics,
Hockey, Football,
History, Badminton,
Police Cadet)}

(b) (ii)

»Police Cadet

= Hockey |

(b) (iii)

F

* Mathematics R

*Scouts )-Fombu]l (-Hiswr:f

-Hmkcy = Police Cﬂm




Chapter 4 Operations on Sets

. Self Practice 4.1b

1. Given the universal set, & = {2,3,4,5,6,7,8,9, 10}, set P={3,5,7,9},set 0= {2,3,5, 7]
and set R = {2, 4, 6, &, 10}, list all the elements of the following sets.

(a) (PN QY (b) (QNRY (€) (PNONRY

2. The Venn diagram shows set G, set H, set / and the universal set, &, ¢
List all the elements of the following sets.

(a) (G N H)
(b) (GNTY
() (HN 1Y
) (GNHNTY

3. Shade the regions that represent the given sets.

(a) (b (c)

s P 0 EP G. s

R R R
(PN QY (PN R) (POONRY
4. The Venn diagram shows set L, set M, set N and the universal set, £ = {a, b, ¢, d, e, f, g}.

M N

List all the elements of the following sets.
(a) (MO LY

(b) (NNML)

(c) (M NNy

(d) (LAMNN)Y

oy



Chapter 4 Operations on Sets

Q How do you solve problems involving the intersection Learning
of sets? “Standard
Solve problems
|MI“ involving the
intersection of sets.

A total of 140 Form 5 pupils are given the opportunity to attend the
intensive classes for History and Bahasa Melayu subjects. 65 pupils
choose Bahasa Melayu, 70 pupils choose History while 50 pupils
choose both Bahasa Melayu and History. Calculate

(a) the total number of pupils who attend the intensive classes.

(b) the total number of pupils who do not attend any intensive classes.

Inderstanding the problem

Total number of pupils = 140 Bahasa Melayu = 65
History = 70 Bahasa Melayu and History = 50
Calculate

(a) the total number of pupils who attend the intensive classes.
(b) the total number of pupils who do not attend any intensive classes.

& = {total number of pupils}

B = {pupils who attend Bahasa Melavu class}

H = {pupils who attend History class}

Draw a Venn diagram that represents all the given information.

Steps:
1. Fillin n(B N H)=50.
65-50=15 70— 50 =20 2. Fill in the number of pupils who attend

Bahasa Melayu class only.
g | 65-50=15
B '_"x”_' H 3. Fill in the number of pupils who attend
{
|15 [ 50

A History class only.
. 20 ] 70—50=20
\ / 4. Pupils who attend the intensive classes
[ 55 15+ 50 + 20 = 85
T ' 5. Pupils who do not attend any intensive
classes

I5+50+20=85 140-85=55 140 — 85 = 55

(a) 85 pupils attend the intensive classes.
(b) 55 pupils do not attend any intensive classes.

o)




Chapter 4 Operations on Sets

[ Example | 7

A total of 200 university students take part in a survey on the use of technological devices.
The result of the survey shows that 155 students have mobile phones, 90 students have laptops,
37 students have tablets, 4 students have both laptops and tablets only, 50 students have both mobile
phones and laptops only, 5 students have both mobile phones and tablets only, and 83 students have
maobile phones only. Calculate

{a) the total number of students who have all three technological devices.

(b) the total number of students who do not have any of the technological devices.

Understanding the problem

Total number of students =200 Mobile phones = 155  Laptops = 90 Tablets = 37

Mobile phones and laptops only = 50 Laptops and tablets only = 4
Mobile phones only = 83 Mobile phones and tablets only = 5
Calculate

(a) the total number of students who have all three technological devices.
(b) the total number of students who do not have any of the technological devices.

£ = 1200 students}
= |students who have mobile phones}
= {students who have laptops}

T = {students who have tablets}

Draw a Venn diagram to represent all the given information.

mplementing the strategy 5“311'5

Draw the Venn diagram as shown on the left based on

5» ><-~—m the given information.
r . \L 2. Calculate the values of x, y, p and g.

| 5ﬂ } x=155—83-50-5

E ; ? s / =17
5. y=90-50-4-
=19
g p=37-5-17-4

T / =11

g=200-83-50-5-4-x—y—p
=200-83-50-5-4-17-19-11
=11

(a) 17 students have all three technological devices.
(b) 11 students do not have any of the technological devices.

Lo
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Chapter 4 Operations on Sets

, Self Practice 4.1c¢

4.

The Venn diagram shows set 4 = {members of Art Club} and
set B = {members of Science Club}. If n(A4) = 15 and n(B) = 22,
calculate

(a) the value of x.
(b) the total number of members of Art Club and Science Club.

A

A total of 150 pupils take part in a diagnostic test for two subjects, Science and Mathematics.
The results show that 40% of the pupils passed Science and 30% of the pupils passed both

subjects. If 8% of the pupils failed both subjects, calculate
(a) the number of pupils who passed Mathematics.

(b) the number of pupils who passed Science only.

(c) the number of pupils who passed Mathematics only.

A textile shop is holding a clearance sale. The sales shows that a total of 210 customers buy
batik clothes. 70 customers buy green batik clothes only, 13 customers buy both green and
blue batik clothes, 50 customers buy blue batik clothes only, 15 customers buy both green and
red batik clothes and no customer buys all three colours. How many customers buy red batik

clothes only?

It is given that £ = {Form 4 pupils}, set K = {pupils who
like to play piano} and set L = {pupils who like to play
violin}. Ifn(E) = 35, n(K)= 15, n(L) =9 and n(K N L) =5,
calculate the number of pupils who do not like to play both
musical instruments.

A Badminton Club organises a competition among its members. A total of 38 members are
involved in this competition. 20 members play in the double event and 26 members play in the

single event. Calculate the number of members who play in both events.




Chapter 4 Operations on Sets

e Union of Sets

@ How do vou determine and describe the union of sets -
. e <o Learning
using various representations? “Standard
Determine and describe

the union of sets using
various representations.

The union of sets P and () is written using the symbol U. P U O
represents all the elements in set P or set @ or in both sets P and Q.

Malaysia consists of different races.
The various races are united as )

citizens of Malaysia.

"-—_____‘______._—__'__.—-.._
Hind Stimutatiun 2 *’ ................................................ \

Aim: To determine and describe the union of sets using various representations.

A group of pupils choose their favorite leisure activities from reading, surfing the Internet and
playing sport.

Amirah likes reading. Sofie likes surfing the Internet.

Kiran likes surfing the Internet. Habibah likes reading.

Adeline likes surfing the Internet. Ranjit likes playing sport.
¢ Karim likes playing sport and surfing the Internet. Kamal likes reading and playing sport.
i Mee Yee likes reading. Farhan likes playing sport.
: Steps:

1. Divide the class into groups.

2. Each group is given A3 paper, sticky note, traffic light card and marker pens.
. 3. Each group reads the given situation above and complete the task.
: 4. Each group presents their work through Gallery Walk activity.

Task:
¢ (a) Prepare a table as follows.

Names of pupils who " Names of pupils who " Names of pupils who
like reading like surfing the Internet like playing sport

Amirah
* Mei Yee
Habibah
Kamal

-

T,
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Chapter 4 Operations on Sets

[ Example | 8

It is given that set P = {factors of 24}, set 0 = {multiples of 3 which are less than 20} and
set R = {multiples of 4 which are less than 20}.

(a) Listall the elements of the following unions of sets.
(i) PUQ (ii) PUR (iii) QU R (iv) PUQUR

(b) Draw a Venn diagram to represent sets P, O and R, and shade the regions that represent
the following unions of sets.

() PUQ (i) PUQUR
Solution:
(a) (1) P=1{1,23,4,6,8, 12, 24}
0=13,6,9,12, 15, 18}
PUO=11,2,3,4,6,8,9,12, 15, 18, 24}
(ity P=1{1,2,3,4,6,8, 12, 24}
R=1{4,8, 12,16}
PUR=1{1,2,3,4,6,8,12, 16, 24}
(iii) 0= 13.6,9,12, 15, 18}
R=14,8, 12 16}
QUR=13,4,6,8,9, 12,15, 16, 18}
(iv) P=11,2,3,4,6,8, 12, 24}
0=13,6,9,12, 15, 18}
R=1{4,8, 12, 16}
PUQUR=1{1,2,3,4,6,8,9, 12, 15, 16, 18, 24}
(b) (1) p 0 (ii) P

()
VA EVA



Chapter 4 Operations on Sets

: (b) Write the names of pupils representing each of the given sets using set notations.
A = {pupils who like reading}

A= {Amirah, Mei Yee, Habibah, Kamal } :

= {pupils who like surfing the Internet} :

: B={ § g ’ )
: C = {pupils who like playing sport} :
Cc={ ]| | ) :

A U B = {all pupils who like reading or surfing the Internet}
A U B = {Amirah, Mei Yee, Habibah, Kamal, Kiran, Adeline, Karim, Sofie}
£ U C = {all pupils who like surfing the Internet or playing sport}

Buc= (I ‘I' D !
A U C = {all pupils who like rt‘:adlng or p|3,}’lrlh. H[}ﬁﬂ} :
Auc={ N : : | , b f
AUBU { = {all puplis who I1kc rcadlng surtmg the Internet or pIa:-;mg spm‘t} '
AUBUC=/ | | | .| L ; l A )| }

: (c) Draw the following unions of sets using the Venn diagram.

: (i) setdUB :
(i) set BU C :

(ii)setAUBUC

Discussion:
How can you determine the union of sets based on the above activity?

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

From the activity in Mind Stimulation 2, it is found that:

A U B U C consists of all pupils in set 4, set B or set C, who are Amirah, Mei Yee,
Habibah, Kamal, Karim, Kiran, Adeline, Sofie, Ranjit and Farhan.

How do you determine the union of two or more sets using the Venn diagram?

The union of two or more sets can be represented by the shaded regions in the Venn diagrams below.

@O¢Q

PUQ 0 PUQUR
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, Self Practice 4.2a

The Venn diagram shows set A, set B and set C such that the universal set, E= 4 U B U C.

A B c

List all the elements of the following sets.
{a) AUB (by AUC (c) BUC (d) AVUBUC

Sets

It is given that £ = {x : x is an integer, 50 = x = 60}, set P = {x : x is a multiple of 3},

set 0= {x :xis an odd number} and set R = {x : x is a prime number}.
(a) Draw a Venn diagram to represent the universal set £, set P, set O and set R.
(b) List all the elements of the following sets.

HPUQ (i) PUR (i) QU R (ivVVPUQUR

Shade the regions that represent the given sets.

(a) ¢ (b) ¢ (c) g
R
5 % S y A
/ T / T i
RUT RUS RUSUT

The Venn diagram shows set J, set K and set L such that

the universal set, £ =.J U K U L. List all the elements
of the following sets.
(a) JUK

(b) JUL
(c) JUKUL




Chapter 4 Operations on Sets
Q How do you determine the complement of the union of sets?

The complement of the union of sets is written as (4 U B), and Learning
is read as “the cnmplcmertt of the union of sets A and B". £\ “Standard
The complement of the union of sets A and B refers to all the elements
not in set 4 and set B,

[Exampie] 5

Given the universal set, £ = {x : x is an integer, 50 = x = 60}, set G = {x : x is a prime number},
set H = {x:xis a multiple of 4} and set / = {x : x is a multiple of 5}, list all the elements and
state the number of elements of the following sets.

Determine the complement
of the union of sets.

(A (GUHY (Y (Guly (cY(HU Y (M GuUHUTY

Solution:

E =150, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60}

G = {53, 59}

H = {52, 56, 60)

I = {50, 55, 60}

(a) & U H = {52, 33, 56, 59, 60} {(b) G U I= {50,353, 35, 59, 60}
(G U HY = |50, 51, 54, 55, 57, 58} (G U TY =151, 52, 54, 56, 57, 58}
mGUHY=06 mGJI)Y=06

(c) HU I ={50,52, 55, 56, 60} (d) GUHUTI={50,52, 53, 55, 56, 59, 60}
(HU IY= {51, 53, 54, 57, 58, 59} (G U HUTNY =151, 54, 57, 58}
mHUINY =6 mMGUHUIY=4

How do you determine the complements of the unions of two or more sets using
Venn diagrams?

The complements of the unions of two or more sets can be represented by the shaded regions in the
Venn diagrams below.

e
i
i
o

(D

(PU QY (PU QY (PURY) (PUQURY

Lyl



Chapter 4 Operations on Sets

| Example [ 10

Three private travel agencies, A, B and C, are chosen to organise the tourism exhibitions 2020
in Sarawak. Several divisions in Sarawak are chosen to hold the exhibitions as follows.

¢ = {Kapit, Miri, Bintulu, Sibu, Limbang, Mukah, Kuching, Betong}

A = {Miri, Sibu, Kuching, Betong}

B = {Miri, Sibu, Kapit, Limbang}

C = {Miri, Betong, Kapit, Mukah}

(a) List all the elements of the following sets.
(i) (AU B) (i) (BU CY (i) (AUBUCY

(b) Draw a Venn diagram to represent sets A, B and C, and shade the region that represents each
of the following complements of unions of sets.

(i) (4UBY (i) (BU CY (iii)) (AU BU CY

Solution:

(a) (i) 4 U B= {Kapit, Miri, Sibu, Limbang, (b) (i) ¢
Kuching, Betong
(4 U B) = {Mukah, Bintulu}

(a) (i) BU C= {Kapit, Miri, Sibu, Limbang, (b) (i) &
Betong, Mukah}
(8 U C) = {Kuching, Bintulu}

(a) (iii) A U B U C = {Kapit, Miri, Sibu, (b) (iii) ¢
Limbang, Mukah,
Betong, Kuching}
(4 U B U C) ={Bintulu}
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Chapter 4 Operations on Sets

. Self Practice 4.2b

The Venn diagram shows the universal set &, set A and set B.

A B

a7 o

List all the elements of the following sets.
(a) A' (by B' (c) (4 U BY

It is given that € = {x : x is an integer, 10 = x = 30}, set G = {x : x is a prime number},
set H = {x :xis a number such that the sum of its two digits is odd} and set /= {x : x is a multiple
of 6}.

(a) Draw a Venn diagram to represent the universal set £, set G, set H and set /.

(b) List all the elements of the following sets.

(i) (GU H)' (i) (Hu 1y (i) (GUHUI

Shade the regions that represent the given sets.

(a) g 1 (B E]

A B C A B c

(4 U BY (AUBUCY
Shade the regions that represent the given sets.
(a) g 1 (b P 1 () &
M 0] J . L
R
(MU NY (QURY (JUKULY
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@ How do vou solve problems involving the union of sets’ « Learning
 Standard

[mlm Solve problems involving

A total of 26 pupils participate in a scouting programme at the river e union of sets.

bank. The activities of the programme are kayvaking and fishing.

18 pupils participate in kayaking and 15 pupils participate in fishing while 9 pupils participate
in both kayaking and fishing. What is the total number of pupils who participate in the activities
of the programme?

‘Understanding the problem

Total number of pupils = 26

Kayaking = 18

Fishing= 15

Kayaking and fishing =9

Calculate the total number of pupils who participate in the activities of the programme.

Planning a strategy

& = {total number of pupils}
A = {pupils who participate in kayaking}
B = {pupils who participate in fishing }

Draw a Venn diagram to represent all the given information. Calculate

(a) the total number of pupils who participate in kayaking only.

(b) the total number of pupils who participate in fishing only.

(¢) the total number of pupils who do not participate in the activities of the programme.
(d) the total number of pupils who participate in the activities of the programme, n(4 U B).

@ Kayaking only = 18 -9

=)
g (b) Fishing only =15-9
=06
(c) Total number of pupils who do not participate in the
activities of the programme
=26-9-9-16
=2

= i (d) Total number of pupils who : ——
18-9=09 15_0=§ participate in the activities Checking Answer ]
of the programme, 04+ 04+6=24

A4 U B) (Shaded region)
=26-2=24

24 pupils participate in the activities of the programme, n(4 U B) =24

Lugh
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| Example | 12

A total of 100 adults are involved in a survey on their top choices of reading materials. 40 people
choose newspapers, 25 people choose magazines, 18 people choose storvbooks, 8 people choose
both newspapers and magazines, 7 people choose both magazines and storvbooks, 5 people
choose both newspapers and storvbooks, and 3 people choose all three types of reading materials.
How many people do not choose any of the reading materials?

Understanding the problem

Total number of adults = 100 Newspapers = 40 Magazines = 25 Storybooks = 18
MNewspapers and magazines = 8

Magazines and storybooks =7

Newspapers and storybooks = 5

Newspapers, magazines and storybooks = 3

Calculate the number of people who do not choose any of the reading materials.

£ = jtotal number of adults}

F = {newspapers} () = {magazines} R = |storybooks}
Draw a Venn diagram to represent all the given information and calculate

(a) the total number of people who choose newspapers only.

(b) the total number of people who choose magazines only.

(c) the total number of people who choose storybooks only.

(d) the total number of people who do not choose any of the reading materials, n(4 U B U C)'

- Implementing the strategy

8_3—5 (a) Newspapers only (b) Magazines only
== =4fy=5—3-—2 e e
=30 =13
(c) Storybooks only
=]18-3-4-2
=9
(d) Total number of people who do not choose any of the reading
materials,
nAUBUC)=100-5-3-4-2-30-13-9

=34

34 people do not choose any of the reading materials.
nAUBUC)=34
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-, Self Practice 4.2¢

1. The Venn diagram shows the number of elements in set ./, set K and set L. GivenE=JU KU L
and n() = 25, calculate the value of x.

2. It is given that set B = {pupils from Sabah} and set T = {pupils from Sarawak}. If there are
40 pupils in a class and n(B U T) = 32, calculate the number of pupils who are not from any of
the states.

3. During the Independence Month celebration, the school organises a drama activity, a patriotic
song singing activity and a History quiz. 40 pupils are involved in the activities. % of the pupils

participate in drama, -}i of the pupils participate in singing, 6 pupils participate in drama and

quiz and one pupil participates in all three activities. There is no pupil who participates in drama
and singing only, and also no pupil participates in singing and quiz only. How many pupils
participate in the History quiz only?

4. A bookstore conducts a survey for 200 customers on whether they buy fiction or non-fiction
books. The survey shows that 114 customers buy non-fiction books, 52 customers buy fiction
books and 27 customers buy both fiction and non-fiction books. Caleulate

(a) the number of customers who buy fiction books only.
(b) the number of customers who buy non-fiction books only.
(c) the number of customers who do not buy any types of books.

5. The Form 4 pupils who are involved in Recycling
Programme manage to collect old newspapers, plastic
bottles and tins. 72 pupils collect plastic bottles,
36 pupils collect old newspapers, 25 pupils collect tins,
20 pupils collect old newspapers and plastic bottles,
8 pupils collect old newspapers and tins, 18 pupils
collect plastic bottles and tins, and 7 pupils collect all
the three types of materials. Calculate the total number
of pupils who are involved in the programme.
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@ Combined Operations on Sets

Q How do you determine and describe combined operations Learning
on sets using various representations? : “Standard

; y : " s Determine and describe
M : >

Combined operations on sets involve both intersection of sets (M) and ¥55 comblred oreralions

union of sets (L) at‘ the same 1IITIC: :‘Comhlned upcrafmnsiol' SelS are  yp eate using various
solved from left to right. However, if there are operations in brackets, representations.
the operations in brackets must be carried out first.

[Example [ 13]

The table below shows the hobbies of a group of pupils.

Arif likes singing. Iris likes drawing, singing and dancing.
Zarif likes drawing. Alan likes singing and dancing.

Lily likes dancing. May likes dancing and drawing.

Emy likes dancing and singing. Jay likes singing and drawing.

Getha likes drawing. Nani likes dancing.

P = {pupils who like singing}, O = {pupils who like dancing} and R = {pupils who like drawing}.

Based on the above table,
(a) list all the elements of the following sets.

(HNPUOINR (i) QU(PNR)

(b) draw a Venn diagram and shade the region that represents each of the following sets.
HPUONR (i) OU (PN R)

Solution:

P = |Arif, Emy, Iris, Alan, Jay}
Q = {Lily, Emy, Iris, Alan, May, Nani|
R = |Zarif, Getha, Iris, May, Jay)

(a) (1) (P U Q)= | Arif, Emy, Iris, Alan, Jay, Lily, May, Nani}
R = {Zarif, Getha, Iris, May, Jay}
(P U Q)N R = {lay, Iris, May}

(i) O = {Lily, Emy, Iris, Alan, May, Nani|
(P N R)= {lris, Jay}
(U (PN R) = |Lily, Emy, Iris, Alan, May, Nani, Jay}



Chapter 4 Operations on Sets

(b) (i) Shade the region for set (P U Q).
Shade the region for set K.
Set (P U Q) N R refers to the common region for both sets (P U Q) and R.

(FUQ _ R _ (PUOYNR

(ii) Shade the region for set Q.
Shade the region for set (P N K).
Set O U (P M R) refers to all the regions covered by both sets O and (P N R).

(PN R) | QU (PNR)

(Getha
«Farif

Self Practice 4.3a

1. The Venn diagram shows sets M, N and P such that M A
the universal set, E=MUN U P. Shadeset (MU P)N N,

2. Given the universal set, £ = {x: xis an integer, | = x = |5}, set §= {x: x is an odd number},
set R = {x : x is a prime number} and set 7 = {1, 4, 7, 10, 13}, list all the elements of
set(SUT)NKR

3. The Venn diagram shows sets P, O and R such that
the universal set, £ = P U ¢ U R. List all the elements
of the following sets.

(a) PN(QUR)
(b) N(PUR)
() (@NRrR)UP
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Q How do you determine the complement of combined operations on sets?

The complement of combined operations on sets involves the Learning
complement of either intersection of sets ( M ) or union of sets (U )or BN “esandard
both intersections. The complement of combined operations on sets is
solved from left to right. However, if there are operations in brackets,
the operations in brackets must be carried out first.

Determine the
complement of combined
operations on sets,

[ Example | 14

It is given that & = {x : x is an integer, 30 = x = 40}, set 4 = {x : x is a multiple of 3},
set B = {x : xis a number such that the sum of its two digits is odd} and set C = {30, 32, 35, 39, 40}.

(a) List all the elements of the following sets.
(AU BYNC (il A'N(BUC) (AN CYuBNC)

(b) Draw a Venn diagram and shade the region that represents each of the following sets.

MAauB'ncC (inA'NBUO (i) (ANOYUBNIO)
Solution:
£ = (30, 31, 32,33, 34,35, 36,37, 38, 39, 40 & v wevory
A =130, 33, 36, 39} For a set A in the
B = {30, 32, 34, 36, 38} universal set, the
C= 130 32’ 35, 39, 40! complement of set A,
1 » » ] L1

is written as 4', meaning
all the elements that

(a) (1) (4 U B) = {31, 35, 37, 40} are not in set 4.
C= {30, 32, 35, 39 40}
(AU BY N C = {35, 40}

(ii) A' = {31, 32, 34, 35, 37, 38, 40}
(B U C) = {30,32, 34, 35, 36, 38, 39, 40}
A'"N (B UC) =432, 34, 35, 38, 40}

(iii) (AN OC)={31,32, 33, 34, 35, 36, 37, 38, 40}

(B N C) = {30, 32}
(ANCYU(BNC)={30,31,32, 33, 34, 35, 36, 37, 38, 40}

L)
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(b) (i) Shade the region for set (4 U B)".

Shade the region for set C.
Set (4 U B)' N C refers to the common region for both sets (4 U B) and C.
(4U By C AuB'ncC

(ii) Shade the region for set 4",
Shade the region for set (8 U C).
Set A" N (B U C) refers to the common region for both sets A"and (8 U C).

A’ BUC A'N(BUC)

(iii) Shade the region for set (4 N C)".
Shade the region for set (B N C).
Set (4 N C)'U (B N C) refers to all the regions covered by both sets (4 N C)'and (8 N C).

AN C) BNC (ANCYU(BNC)
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. Self Practice 4.3b

. Given £ = {x : x is an integer, 10 = x = 20}, set L = {x : x is a multiple of 2},
set M = {13, 16, 19} and set N = {x : x is a multiple of 5}, list all the elements of the
following sets.

(a) L'V (MU N)
(b) MUNYNL

2. The incomplete Venn diagram shows the number of elements in sets P, O and R. It is given that
alP N O)=n(P U ) and n(&) = 50. Determine n(P).

<

3. Shade the region that represents set (/M K)' M (K U L) on each Venn diagram below.
{ﬂ}é _ (b)
K

<

4. The Venn diagram shows the universal set,
E=AUBUCandn(B"Y=nBNC).
Determine
(a) the value of y:

(b) nid U BUCQC).

e
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(&) How do you solve problems involving combined x Learning
operations on sets? “Standard

Solve problems involving

e | T combined operations on sets.

The Residents” Association of Happy Garden organises various sports competitions to instil health
awareness among residents. A total of 35 participants join the football competition, 24 participants
join the table tennis competition and 13 participants join the badminton competition. There are
4 participants who join both the football and table tennis competitions, 8 participants who join both
the table tennis and badminton competitions, and 2 participants join all three competitions. There is
no participant joining the badminton and football competitions only. Calculate the total number of
participants who join one competition only.

Inderstanding the problem

Total number of participants = ?

Football = 35 Table tennis = 24 Badminton = 13
Football and table tennis only = 4 Badminton and football only = 0
Table tennis and badminton only = 8 Football, table tennis and badminton = 2

Calculate the total number of participants who join one competition only.

Planning a strategy
& = {all participants}
A = {participants who join the football competition

B = {participants who join the table tennis competition}
C = {participants who join the badminton competition }

Draw a Venn diagram to represent all the given information.

Calculate

(a) the total number of participants who join the football competition only.

(b) the total number of participants who join the badminton competition only.
(¢) the total number of participants who join the table tennis competition only.
{(d) the total number of participants who join one competition only.

(a) Football only (b) Badminton only
=35-4 =13-6-2
=3 =35

(¢) Table tennis only
=24-6-2-2
=14

(d) Total number of participants who join
one competition only
=31+14+5
=50

50 participants join one competition only.

[Lieth
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. Self Practice 4.3c

1. A supermarket initiates a campaign “No Plastic Bag Day".
Customers need to buy plastic bags or recvcle bags to pack the
items bought. Among a total of 90 customers, 51 customers buy
plastic bags, 48 customers buy recycle bags, and 9 customers buy
both plastic and recycle bags. Calculate the number of customers
who do not use plastic bags.

%

-

2. The Venn diagram shows the number of elements in sets X, V' and W. It is given that

E=XU VU Wand n(£) = 56. Determine the value of k.

3. A total of 100 children need to choose their favourite food

a from burger, salad and nasi lemak. 50 children choose

~ burger, 60 children choose nasi lemak, 5 children choose

burger and salad, 3 children choose nasi lemak and salad,

and 22 children choose burger and nasi lemak. If only

one child chooses all the three types of food, calculate the
number of children who choose salad only.

4. Based on a survey among 100 adults, 68 of them own national cars while 52 of them own
“ imported cars. If 27 adults own both the imported and national cars, calculate the number of

adults who
{a) own national cars only.
{(b) own imported cars only.

(¢c) do not own any cars.

ezl
KPM
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1. It is given that the universal set, £ = {2, 3, 5, 6}, set P = {3, 5}, set 0 = {2, 3, 5} and
set R = {3, 6}. List all the elements of the following sets.

) PN Q (b) PN R € PNONR (d) (PN QN RY

2. Givenset M= {b,a,i,k},set N={b,u,d, i} and set P= {b, e, r, a, n, i}, list all the elements of
the following sets.

(a) MUN (b) MU P (¢) MUNUP

3. Shade the regions that represent the given sets, such that the universal set, E=PU QU R.
(a) PN O (b) PUR

P 0 R P 0 R

4. The Venn diagram shows the universal set &, set S and set T.

‘g:

La
4

List all the elements of the following sets.
(a) T (by SUT (c) 'NT (dy (SN Ty

5. The Venn diagram shows the elements of sets 4, B and C. Given the universal set,
E=A4U B U C, list all the elements of set A".

A e e c
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6. It is given that £ = {x : x is an integer, 10 = x = 30}, set P = {x : x is a prime number},
set = |x:xisamultiple of 5} and set R = |x : x is a factor of 24}. List all the elements of the
following sets,

(a) O (b)y PUR’ () (PURYN QO

7. Shade the regions to represent the following sets, such that the universal set, E=4 U B U C.

(a) AN(BUCO) (b) CU(ANBY
B

C B

-

]
‘-H-\-\-\"""--\.

| =
{:x

8. The Venn diagram shows the universal set &, set P, set O and set R. Given n(Q) = n(P U R)',

determine n(&).
‘ Q

(SN

2k R

o
&

set, £ = |Form 4 pupils}, set 4 = {members of Music Club}

and set B = |members of Robotic Club}. Given [ | |
n(E) =58, n(A) =20, n(B)= 16 and n(A N B) =9, determine \ X /
\¥ @

the number of pupils who are not members of both clubs.

9. The Venn diagram on the right shows the universal o =
A S

10. A total of 55 pupils are required to choose between two activities during school holidays.
28 pupils choose sports activities while 21 pupils choose community service activities.
If 12 pupils do not choose any of the activities, how many pupils choose both activities?

el
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11. The thrifty habit among teenagers is influenced by their families, society and mass media.
“ 80 teenagers participate in a survey. It is found that 30 teenagers are influenced by their
families, 15 teenagers are influenced by their families and society, 9 teenagers are influenced
by society and mass media, 7 teenagers are only influenced by their families, and 3 teenagers
are influenced by all the three factors. The ratio of the teenagers who are influenced by society
only to the teenagers influenced by mass media only is 3 : 1. Calculate the number of teenagers

who are influenced by

(a) two factors, which are their families and mass media only.
(b) mass media only.
(c) society.

12. The History Society introduces traditional games to its

“ 40 members. 17 members play ceper, 25 members play

batu seremban, 18 members play congkak, 8 members play

ceper and batu seremban, 12 members play baru seremban

and congkak, and 3 members play ceper, batu seremban and
congkak.

If the number of members who play baru seremban only is
twice the number of members who play conghak only, calculate
the number of members who

(a) play bati seremban only.
(b) play both ceper and conghkak.
(¢) play ceper only.

(d) are not involved in these traditional games.

13. A study of 80 pupils was conducted on the modes of transportation when they travel back to

“ their hometowns. 25 pupils travel by train and 48 pupils travel by train or car. If 7 pupils travel

by train and car, 5 pupils travel by bus and train, and 2 pupils travel by all three modes of
transportation, how many pupils do travel by bus or train but not by car?

Blrlol,le]cln? o

Discuss three fields of careers that will be your choice in the future.
‘1. List the three fields of careers.
2. Give examples of jobs in the fields of careers.

(3. What are the subjects that are important in the above fields of careers?
Explain your answers with the help of Venn diagrams.

sl
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Y
Self Reflection ﬁ"]; r
—

The Venn diagram shows the universal set &, set P, set O and set R with labelled regions.
Answer all the questions by stating the regions that represent the following sets.

e 1. P: Regions I, 11, V, VI 1. PU(Q N RY
P 0| 2.0 12. OU (PN R)
ﬂ 3R 13. PUQUR

Nm 4. PN QO 4. (PUQUR)
5.0NR 15. PN (QUR)
» 6.PNONR 16. 0'N (PN R’
VIl 7.(PNONR) 17. R'U (PN Q)

— I 8. PN(QUR) 1. (PN OYU(ONR)
9. 0N(PUR) 19. (PN QYU (O

10. PU (0N R) 20. (PN O)'U

-

f;\,"_:_. Mathematics Exploration

Based on the given food pyramid, draw two Venn diagrams to show the balanced diet for
breakfast, lunch and dinner.

Steps
@ Divide the class into groups.

@ Choose the food needed for breakfast, lunch
and dinner.

@ Draw Venn diagrams based on the food chosen from
the food pyramid. It is given that
K = {breakfast},
L = {lunch} and
M = {dinner}.

&

Present your group’s findings using Three Stray,
One Stay activity.

Food Pyramid

-

Give your opinions on the appropriateness of the other groups’ food options for breakfast,
lunch and dinner.




