24 Sets

After studying thislesson you will acquire knowledge about
thefollowing:

» Useof Venndiagramsin explaining set operations

» To show the relevant regions of set operations on Venn
diagram.

» Solving problems using Venn diagrams.

24.1 Introduction of sets

As anintroductiontothislessonitisvery important to recollect what you
havelearned about sets starting from the definition of a set. You have already
learned about, set notation, elements, sub sets, universal set, union of sets,
intersection of setsand the complement of aset and also about thevenn diagrams.
Consider the examplesgiven below.

Example 1

(1) Consider the set
A ={Multiplesof 2 between 1 and 10}
You know that this set can be represented in different ways.
l.e. (1) With elements

A={246,8}
(2) UsingaVenndiagram
A
2 4
6 8
(3) Set generating method
A ={x:1<x<10and xisamultipleof 2}

Consider thesets
B ={Multiplesof 3 between 1 and 10}
and ¢ ={Integersbetween 1 and 10}
Now wewill represent the setsA,B and ¢ inthe same Venn diagram
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Example2

€ ={Integersfrom1to 10}
A ={Multiplesof 2 between 1 and 10}

B ={Multiplesof 3 between 1 and 10}

When the above setsarewritten with e ements
€ ={1,234,5,6,7,8,9, 10}
A ={246,8}
B ={3,69}

AuB={23,4,6,8,9}
ANB={6}

Whenthese setsarerepresented inaVenn diagram

Al

(AUB) ={1,5,7, 10}
(AnB) ={1,2,3,4,5,7,8,9,10}
A ={1,35709, 10}

/

B ={1,24,5,7,8, 10}
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Exercise 24.1
(1) Write the following sets in other notations

(i) X ={x:xisaprimenumber lessthan 15}
i Y ={3,6,10,15,21}
@) Z = {Evenprimenumbers}

(iv)

(2) Write all the subsets of the set S= { p, ¢, » } How many sub sets did do you
get ?

(3) Write the universal set for each of the following sets.

(i) P ={Plantain, Papaw, Mango, Pineapple}
i Q =1{2,4,6,8,10, 12}
@) R = {Students who are studying combined maths for Advanced Level}
av) A ={1,3,5,7,9},B={2},C={3,9}
(v) T ={Triangles}, N = {Quadrilaterals}, L= {Pentagons}
M = {Hexagons}

“4) € = {Letters of the word ‘combinatorics’}
A = {Letters of the word ‘contrast’}
B = {Letters of the word ‘ammonia’}

(1) Represent the above sets in a Venn diagram.

(i) Using your Venn diagram find
n (A), n(B), n,(AUB) and n (ANB)

(@) Using your answers to (i) and (ii) verify the equation
n (AUB)=n(A)+n(B)-n (ANB)
‘n’means the number of elements.
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24.2 To shade the relevent regions in Venn
diagrams in set operations.

Any two non empty sets A and B can be shown in a Venn diagram by
shading the relevant regions.

Example 3

If X and Y are two non empty sets, represent the following using Venn diagrams
by shading the relevant regions.

i) X' MHXAY'  @XUY  @WXAY
M(XNY) ¢HXUY)

®

X Here X MY’ is the XNY
region shaded as Q&&

(iii) (iv)

[
¥
X_*%‘__Y W @
X—> Y =SX—

(XUY) Here X ~Y isthe XY
region shaded as @8
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V) (i)
x—,/ d—v x y
(XNY) (xXuY)'

24.1 Activity

0) €= {Lettersof theword ‘ extraordinary’}
A ={Lettersof theword‘train’}

B ={Lettersof theword ‘entity’}

Writethe elementsof the sets

A, BY AUB. ANB., AnB AUB'
Hence show that

(AnB)=AUB'and (AUB)=ANB’

(i) For any non empty setsPand Q show that P’ N Q' = (PuU Q) and
P’ UQ’ = (P Q) usingVenndiagrams

Exercise 24.2

(2) Verify thelawsgiven below, rel ated to set operationsusing Venn diagrams
() AUB=BUA (i AnB=BNA
(iii)(AUB)= A'NB’ V) (ANB)= AUB'
(V) AUA=¢ V) AnA=@

(2) Verify usng Venndiagrams

() AN(AUB)=A
(DA UB=(ANB)U(ANB)U(ANB)
(iA =(AnB)U(ANB
(V)B=(ANB)U(ANB)
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24.3 Shading the relevant regions in set operations can also

be applied to three sets

Example4

If A, B and C arenon empty sets, theway they intersect each other can be shown

usngaVenndiagram

(i) If theset X denotestheregion shaded
by using two types of lines then X
containstheelements belonging only
toA and elementsnot belonging to
BandC

~X=AN(BUC)

(i) 1f theshaded region denotestheset Y
thenY containsall theelementsin the
setsA,BandC
S~ Y=AuBUC

(iii) If theset Z denotestheregion shaded
using three types of lines, then Z
containstheelements belonging only
toall threesetsA,BandC

Z=ANnBnNC

A4+

(iv) If the set P denotestheregion shaded v
using two types of lines, then P 4 . A‘_’@
containsthedementsnot belonging to 7 =
Cand dementsbelongingto both A K
andB only

AP:CAmByﬂy (AmByﬂf
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v) Shaded region denotes the set

AU(BNC) 5

(vi) The region shaded by using two types of lines denotes the set

(AUB)NC "
v
. (&)
(AUB)NC

(vii) The region shaded by using two types of lines denotes the set

(AUB)NC

i
v
A —B Al
~ o a@
—C Ct+—»

.

Laws related to three sets are as follows
(i) (AUB)UC=AU(BUC)
(ii) (ANB)NC=A N(B NC)
(iii)) An(BUC)=(ANB)U(ANC)
(iv) Au(BNC)=(AUB)N (AUC)

(AUB)NC
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These laws too can be proved by using Venn diagrams. Here the proof of (iii)
only is given. The rest can be done as an exercise.

(i) To show that Am(BUC):(AmB)U(AmC)

€
A— ——B
+—C
An(BuUC) (ANB)U(ANC)

.. According to the two diagrams
ANn(BuC)=(AnB)u(ANC)

Exercise 24.3

(1) Copy the given Venn diagram, and show each set given, by shading the
relevant region,

Recognise the set in each region

€
Xe—— ——Y
—7

(i) (Xuy)uz
(i) (XuY)nZ
(iii) XN (YU Z)
(iv) Xu(YNZ)
(v) XN (YN 2Z)
(vi)(XNU)u(XNZ)
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(2) {1’253)4’596’758)9}

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

O o
|

Write the elements of the following sets and hence write down the equal sets

(i)(PUQ)UR

(11) Pu (Q U R)

(111) (PmQ)mR

(iv) PA(QNR)

()PA(QUR)

(vi) (PnQ)uU(PNR)

(vii) PU(QNR)

(Vm)(P uQ)m(PUR)

3)A={1,2,3,4,5},, B={4,5,6,7}, C={5,6,7,8,9}

Write the number of elements in each set given below.

n(A),n(B),n(C),n(AnB),n(ANnC),
n(BNC),n(AnBNC),n(AuBUC)

(4) Hence verify the equations given below
n (AUBUC)=n(A)+n (B)+n(C)-n(ANB)
-n (ANC) -n(BNC)+n(ANBNC)

Example 5
E = {Students in a mixed school}
G = {Girls in the school }
S {Students who can swim}
L {Left handed students}
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These sets are represented in the Venn diagram given bel ow. Write down the
number of elementsin eachregion.

Tem T

71 J—t1

42

@ How many left handed studentsarethere?

(b) What isthe number of girlswho cannot swim?

(© What isthe number of boyswho can swim?

(d) What isthe number of left handed girls?

(6  Whatisthenumber of left handed boys?

® Out of theleft handed girls, how many canswim ?
(@  Whatisthetota number of boysintheschool.

Solutions
(@ 38+57+24+71= 19

(b) 102 + 38 = 140
(©) 94+24= 118

(d) 38+57=2
(& 71+24=95
f 37
(Q) 42+ 71+ 24+94= 231
Example6
g = {GirlsinaSchool}
A = {Girlswhoplay basket ball}
B = {Girlswhoplay netbal}
C = {Girlswhoplay hockey}
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Write below statements, using set notation.

(1)  Girls playing all three games

(2) Girls playing net ball and basket ball but not hockey.
(3) Girlsplaying only hockey

(4)  Girls playing net ball and hockey

(5) Girlsplaying netball and hockey or basket ball

(6) Girlsplaying net ball and hockey or net ball and basket

ball.
Solutions

(1) AnBNC (4) BNC

(2) C'n(AUB) (5)(BNC)uA

(3) Cn(AUB) (6)(BNC)u(ANB)
Example 7

(1) 100 Students in a school participated in the school interhouse athletic meet.
Details of participation are given below

65 students took part in track events, 45 took part in field events, 42 took
part in group events 20 took part in track events and field events, and 25 took
part in track events and group events while 15 took part in field events and
group events. 8 students took part in all three events.

Represent this information in a Venn diagram and answer the following
questions.

(a) How many students participated only in group events?
(b) How many participated in one class of events only?
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Fedevents— Track events

Groupevents —

@ 10
(b) 28+10+18=56

Exercise 24.4

(1) A vendorwho sdllsoranges, applesand grapesgivesbelow, thedetailsof his
customar on aparticular day.
The number of people who bought only applesis 12 while 15 bought
applesand grapes. The number of peoplewho bought grapes and orangesis
9. Four of them did not buy apples. 31 bought grapes while 25 bought
oranges. 7 bought only oranges. Everyone who came to the shop bought
least onefruit.

(i) Showthis informationinaVenndiagram

(i) How many bought only grapes?

(i) How many bought applesand oranges but not grapes

(iv) What isthetotal number of customerswho cameto the shop.

(2) 500 electrical appliances, after manufacture weretested at three different
placesnamely P, Q and R for their quality Out of them, at P, 38 appliances
and at Q, 29 appliancesand at R, 30 appliances did not passthe quality
test. Alsoat Pand R 8, Pand Q 10, Qand R 12 Appliancesand in all three
tests 3 appliancesdid not passthetest.

() How many did passall threetests
(i) How many did passinonly onetest
(i) How many did not passonly intwo tests
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(3) & ={Triangles}
|  ={lsoscelestriangles}
R ={Rightangledtriangles}
A ={Triangleswiththeir areaequa to 32m?}

(i) Draw aVenndiagramto show therelationship betweenA,l,R
(i) Writethecharacteristicsof thetrianglesinthesst TR
(i) Findthelengthsof thesidesof thetrianglesintheset Im AN R

(4) Outof 75farmersinavillage, 45 grow chillieswhile 25 grow brinjals.
Out of 20farmerswho grow chilliesandladiesfingers, 15 do not grow brinjas.
10 grow brinjalsand chillieswhile 15 grow ladiesfingersand brinjas. All the
farmers grow at least one of the these vegetables. Answer the follwing
questions.

() How many farmerscultivated al threetypes?
(i) How many farmerscultivated only chillies?
(1i1) How many farmerscultivated only chilliesand brinjals?

(5) e0different vitamin pillscontain at least oneof thevitaminsA, B or C. 12 of
thepillscontainonly vitaminA, 7 containonly B and 11 contain only C. Equa
number of pillscontainthevitamin A and B, A and C and B and C. number of
pillscontainthevitaminA, B and Cis3.

How many pillscontainvitaminA ?

(6) A college of Education received 172 applications. Out of them 45 have
applied for Mathsand 38 for English and 21 for Information technology. 18
have applied for Mathsand English, 9 have applied for Mathsand Informa-
tion technology and 4 have gpplied for English and Information technology. 4
have appliedfor al three subjects.

(i) How many have applied only for Maths?
(i) How many have applied for other subjects?
(iii) How many haveapplied only for English and Information technol ogy.
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(7) The Venn diagram given below shows the details of the sale of motor vehicles
in an establishment during a certain period.

€ = {Motor vehicles sold}

A = {Vehicles with air conditioners}
R ={Vehicles with radios}

W = {Vehicles with electronic doors }

(1 How many vehicles are there with only electronic doors ?

(i) How many vehicles are there with only air conditioners ?

(1)) How many vehicles are there with only a radio ?

(iv) How many vehicles are there with a radio and electronic door but
notan air conditioner ?

(8) The following information was gathered about reading news papers
which are TM,G in a street where there are 150 houses.

40 houses buy the type T

35 houses buy the type G

60 houses buy the type M

7 houses buy the type T and G

10 houses buy the types G and M while 8 of them do not buy T
4 houses buy the types T and M

34 houses do not buy any of these papers.

Find the number of houses buying all three types of papers.
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(9) Thefollowinginformationwascollected by questioning 60televison viewers.

25 watch Sinhalachannels 26 watch Tamil channels. 9 watch Sinhalaand
English channelsand 11 watch Sinhalaand Tamil while 8 watch Tamil and
English channels. 8 do not watch any of these channels. 10 watch only Tamil
channds.

Represent thisinfomation in aVenn diagram and answer thefollowing
questions.

(i) How many watchal threechannels?
(i) How many watch only one of three channels?
(i) How many watch only Sinhalachannels?
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