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CHAPTER-1
SET

SOLVED EXERCISE 1.1

q-1= Write the following sets in descriptive form.
(i) A={a, e,i,o, u} .
Solution: -

Ais the set of vowels of the Enghsh alphabet.
(i) B=(3,6,9,12,..})
Solution:

B is the set of multiples of 3.

(i) C={s,p,r,i,n,g}

Solution:

Cis the set of Ietters of the word sprmg
(iv) D={a,b,c,.. }
Solution:

D is the set of small letters of the Enghsh a!phabet.
(V) E={6,7,8,9,10}
Solution: |

E is the set of natural numbers from 6 to 10.
(vi) F={0,%1, %+ 2}

Solution:

Fis the set of integers from -2 to 2.
(vu) {xlxNAx<3}
Solutlon

G is the set of natural numbers less than 3.
(viii) H={x|x NAXx>99)}

Solution:

H is the set of natural numbers greater than 99.

Q.2: Write the following sets in tabular form.

(i) A = Letters of the word hockey.

- Solution:

A=1{h,o,ck,e,vy}

(ii) B = Two colours in the rainbow.
Solution:

B = {blue, red}
(jii) C = Numbers less than 18 and divisible by 3

Solutlon
={3.6,9,1% 15}
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i) D = Multiples of 5 less than 30

olution:
[s)r-: {5 10, 15, 20, 25}

E={x|]xEWAX>5}

3: Write the following sets i ilde
Q . A S}g Into the set builder form. ‘
olution:
A={x|x €ENAX<6}
(i) B={2,3,5,7}
Solution: |
g = {x|x is a prime number < 11}
i) N =Setof natural numbers

Solution:
N = {x|x is @ natural number]}

(iv) W =Setof whole numbers

Solution:
W = {x|x is @ whole number}

(v) Z = Set of all integers

Solution:
Z={x|x is an integer} _
Ml L=1{5,10,15,20,...1"
- Solution:
L = {x|x is a natural number multiple of 5}
(vii)  E =Set of even numbers between 1 and 10.

Solution: _
E={x|x is an even number A 1 <x < 10}

(vii) O = Set of odd numbers greater than 15

' Solution:
0= {x|x-is an odd number A x > 15}

(X)  C=Set of planets in the solar system.

Solution:
C={x|x is a planet of the solar system]

() S =set of two colours in the rainbow.

Solution:

- S={x|x are ény t\)vo colors in the rainbow}
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SOLVED EXERCISE 1.2 .
Q.1: , .

Find the union of the following sets.

(i) A={1,3,5) B= {1, 2, 3, 4)
Solution: :

AUB ={1,3,5}U{1,2,3,4}=(1,2,3,4,5)

(ii) S={a,b,c}, T={c,d, e}
Solution:

SUT' = {a,b,c} U {c,d,e}={a, b, ¢, d, e}

(iii) X={2,4,6,8,10},Y={(1,5, 10}
Solution: |

KUY ={2,4,6,8,10}U{1,5,10}=1{1, 2, 4,5, 6, 8, 10}

(V) C={i,0,u],D={a, &0}, E={i, e u}
Solution: ‘

CUD={i,o,u} U{a,e,0}={a,e,i,0,u}
CUDUE={a,é,i,o,u} U{n,e,u}={a,e,i,o,u}

(v)  L={3,6,9,12}, M={s, 12, 18, 24}, N = {4, 8, 12, 16}
Solution: |

LUM={3,6,9,12} U{6,12,18,24) ={3,6,9,12,18,24) ,
! LUMUN={3,6,9,12,18,24) U{4,8,12,16} ={3,4,6,8,9,12,16,18,24}

Q.2:  Find the intersection of the following sets.

(i) P={0,1, 2, 3}, Q={-3, -2, -1, 0}

Solution: :

PRQ  ={0,1,2,3} n {-3,-2,-1, 0}={0)

(i)  M={1,2,.,10},N={1,3,5,7, 9}

Solution: A |

MnN ={(1,2,.,10}n{1,3,5 7,9}=11,3,5,7, 9}

(i) A={3,6,9,12,15},B={5,10,15,20}
Solution:
AnB  ={3,6,9, 12, 15} n {5, 10, 15, 20} = {15}

(iv) - U={1, -2,-3},V={1,2,3}, W= {0,%1, +2)
Solution:

VNW = {1,2,3} n{0,£1,£2} = {1, 2}
UNVnAW={-1-2-3) m‘{1,2} ={}

V) X={a,l,m],Y={i,s,l,a,m},Z={l,i,0,n}
Solution: |

XY = {a,f’,m}m{i,s,f,a,m} ={a,f,m}
ANYNZ= {a,é’,_m} N{4,1,0,n} = {f}




golution: |
N ={1,23.}1W={0,1,23

NUW ={1,2,3,..]U{0, 1, 2, 3. )
={0,1,2,3,..}=W |

;nw EN1 23, }n{0123}
={1,23,..}=N

A If P = set of prime numbers and C = set of composite numbers, then find

solution:
p ={2,3,5,7,11,..},C={4,6,8, . 3

pUC RS, D, /115 }U{468 .} = {2, 34, . 3
pnC  =1{2,3,5,7,11, ..} n{4,6,8, ..} =

5. IfA={a,c,d,f},B={b,c,f g}and C=(c,f, g, h}, then find
(i) AuU(BUC() (i) An(Bn ()
Solution: (i) AU (BU C)
BUC=1{b,c,f, g} U{c, f, g h}={b, cfg,h} |
AU(BUC) ={a, c, d, fljU{b, c, f, g, h} = {a b, c, d,f, g, h}

Solution: (i) A n (B n C)
BAGEH ={b,c,f,g}n{c,f ghi={cf g}
An(BnC)={acdf}n{cfel={c f ,,

6. 1fX={1,2,3,.,10},Y={2,4,6,8,12}and 2= {2, 3,5, 7, 11} then find
) * Xu(Yyuz) - (i) Xn(Yn2) _

Solution: (i) XU(YUZ)
YUZ= {246812}U{235711} {2,3,4,5,6,7,8,11, 12}

XU(YUZ)= {123, ,10}U{23 4,5,6,7, 8, 11, 12} {1:32,3 w12}

Solution: (ii) X n (YN Z) _
¥ Z :=1{2,4,6;8,12)U{2,3,5,7,11}={2}

Xn(YNnZz)={1,2,3,.,10}n{2} = {2}

7.  IfR={0,1,23),5={0,2, 4}and T={1, 2, 3, 4} then find
) - R\s (i) - T\S (i) R\T (iv) S\R
Solution: | |

) R\S =R-S={0,1,2 3}-{0,24}=11,3}

i) T\S =T-s={1,2 3, 64}-10,24}=11,3}

i) R\T =R-T={0,1,2,3}-1{1234}=1{0;

W) S\R =s5-R={0,2,4}-{0,1,2 3}=14)
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SOLVED EXERC'SE o]\'!erla ping sets
:cinint @N
1. Look at each pair of sets to separate the d'sjomt
:!)) A x {a, b, c, d' e}' B . {dl el f: g; h} | . |
i L={2,4,6,8,10), M=(3,6,9, 12} : ers | )
(iii) P =set of prime numbers, C = set of compos'te-"umb
(iv)  E=set of even numbers, O = set of odd numbers
Solution:
(i) and (ii) are overlapping sets |
(iii) and.(iv) are disjoint sets |
{2, 4, 6, 8’. 10;

_ | 5
2. fu={,23,.,10}, A={,2 3, 4,5},B={,3579 =}
and D=3, 4, 5, 6, 7}, then find:

(i)A" (ii) B (i) C’ (iv) D'
Solution: | |

() A'=U-A={1,2,3,.,10}-(1,2, 3,4,5}={6,7,89, 10}
(i) B'=U-B={1,2,3,.,10}-{1,3,5,7 9} ={2468 10}
(i) C=u-C={1,2,3,.,10}-{2, 4, 6,8,10}={1,3,5,7,9}
(v D'=U=-D={1,23,.,10}-{3,4,5,6,7}={1,2,8,9,10}

3. fU={a, b,c,..i}, X=1{a,cegilY={aeiland Z={a & hb Ll fng
) X () - .Y (i) oz I L)

Solution: , _

(ii) (i) X'= U=X={aghbic, 5} =i{a, c exg, ik=i{b, difin)

(iii) (i) Y =U-Y={a bjcyi.,i)={aie i}= {bjicid, f, g hi

(iv) (iii) Z'=U-Z={a, b,c, ..i}-{a,g h}={b,cd,e f, i}

(v} - (iv) U'=U=-U={a, b citil—{a . bich.il=1)™

4. 1fU={1,23,..,20},A={1,3,5,..19}and B={2, 4, 6, ..;, 20},
then prove that:

(i) B'=A (ii) A'=B (iiif) . A\B=¢
(iv) B\A=¢ |
Solution: | _ |

(i) B'=U-B={1,2,3,..20}-{2,4,6,..20}={1, 3, 5,..,19} = A
(ii) A =U-A={1,2,3,..20}-11,3,5,..,19)= (2,4, 6,..,20}=B

(iii) A\B /'3::55,19) = {24620} = {6}
(iv) B\A=B-A={2,4,6,..20}-{13,5,.,19}={}

5. If U = set of integers and W = set of whole numbers, then find the complement of set W

Solution:

W={0,1,2,3,..}, U= {0,231, £2. £3,..} 'c

W=U~-W={0,21;42,4+3:.}=10,1.2,3, .}
={-1, -2, -3,...}




e —
-

6. |fU=setof natural numbers and P = {2 Bl
find the complement of set P, 2,3,5,7,11, ..} set _°f w={1,2,3,4,..} numbers, then
golution: ~

U = {1; 2: 3; ""}I P = {2" 3" 5" 71'11!'”} ; ,
pr=U-P=11,2,3,..1-12,3,5,7,11,.}={1,4,6.8 9 10 124.)

| SOLVED EXERCISE 1.4
1. IfA={a,ei,0,u},B={a, b, c}andC- {3, ¢, e, g}, then verify that:

() ANB=BNA (ii) AUB=BUA
i) BUC=CUB (iv) BnC=CnB

(v) ANC=CnA (vi) AUC=CUA
(i) ANnB=BnA

Solution:

AnB={a e i 0 uln {é; b, c}={a}'
BnA={a,b,c}n{a,e,i o, u}={a}
Thus AnhB=BNA

(ii) AUB=BUA

Solution:

AUB={a,e,i,o,utU{a, b,c}={a,b,ce,i,o,u}
BUA={a,b,c}U{a, e, i,o,u}={a,b,c, e,i, o0, u}
Thus AvVB=BUA

(iii) BUC=CUB

Solution:

BUC={a,b,c}U{a, c e gl=1a, b,ce,zg}
CUB={a,c,e glUf{ab,c}={a,b,ce g}
ThusBUC=CUB

(iv) BNnC=CnB

Solution:

BnC={a,b,c}n{ace g=1{ac}
-CnB={a,c e gln{a b, ct={a,c}
ThusBNC=Cn B

. AnC=CnA

Solution: - ) _
AnC={a e i o, u}n{acegt={a el
A ={a,c.e gln-{a e i, 0, ul={a, e}
Thus ANC=CnA

(vi) AUC=CUA
Solution:

AUC={a, e i o0 u}VU{ac
CUA={a, c e glU{a el 0,
A C=CUA L - iy 5

é, g}={a,c &0 8 u}
u}={a,c el 0 8 u}
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2. 1fX={1,3,7),Y={2 3,5)and Z= {1, 4, 8}, then Ver
(i) Xn(Yn2Z)=(XnY)nz

Solution: | 0
Xn(YnZ)  ={1,3,7}n[{2,3,5)n(1,4,8]={13,7}" {}3 o
XnY)nzZ  =[{1,3,7)n[2,3,5) n (1,4,8})= {31 {1, 4 8} =

Thus XN(YNZ) = (XNnY)n Z

(ii) XU(YUuZ)=(XuY)uZz

Solution:

XU(YU?Z2) ={1,3,7} U [{2, 3, 5}U (], 4, 8}]
={1,3,7)U{1,2,3,4,5,8}=(1,2,3,4,5,7, 8}

XUY)uz  =[{1,3,7}U {2 3,5)U {14, 8)

={1,2,3,5,7}U{1, 4, 8} = {1234578}
Thus XU(YUZ)= (XuY)uZ

'fv'!that:

3.  1fS={-2,-1,0,1},T=(-4,-1, 1,3} and U ={0, % 1, £ 2}, then verify that:

(i)' SN(TnU)= (SnT)nU

Solution: | |
SN (T nU) ={-2,-1,0,1}n [{-4,-1,1,3}n {0, +, 1 + 2}]
={-2,-1,0,1}n {-1, 1} = {-1, 1}

(SNT)nU =[{-2,-1,0,1} n {-4,-1,1,3}In {0,4,1+2}

={-1,1}n {0, %, 1+ 2} = {-1, 1}
Thus SN(TNU)=(SNT)nU

(i) SU(TUU)=(SUT)UU

Solution:

S U (T UU) = {2 <10 1}u[{-—4 -1,1,3}U{0, %, 1+ 2))
={~2,-1,0,1}U{0,+1,+2,3,-4} = {0; + 1, + 2, 3, -4)

(SUT)U U =0{=2,-1,0,1}u{-4,-1,1,3)] U {0, 4, 1 + 2}

={-4,-2,-1,0,1,3} U{0,+,1%2}={0, #1, + 2, 3, -4}
Thus SU(TUU) = (SUT)uLU

4. if0=41,3,5;7,...), E={2,4,6,8,.: }andN 12,234 ]’
i) On(EnN) (ONE)NnN
»olution:

)N (ENN)={1,3,57,.}n {246 8,..10{1,2,3,4, )]
‘={1,3,5,7,...}n{2 4,6,8,..}={)

ONE)NN -=[{1,3,5,7,..}n{2,4,6,8,. Nn{1,2,3,4, )
={}1n{l,2,3,4:})={) ==

hus ON(ENN) = (ONnE)NnN

then verify that:
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oU(EUN).=(0UE)UN

- = {1 3, Fy 4 ...} U [{2 4,6, 8
U (E U N) { ’ } ) NV ,...} U{ll 2’,3' 4’ -
0 B {1’ 3’ 5’ 7’ '"} U {1’ 2" 314! '"}={1: 2; 3; 4; “us } }]

oV UN = [{1,3,5,7,..}U{2,4,6,.) U{1, 2, 3,4, ..)
_ ={1,2,3,4,...1V{1, 2,3,4, .}=(1,2,3,4 .}

Thus ou(EUN) = (OVE)UN

. fu={ab,c..,2],S={a,e,i 0, u] and T ={x, y, z}, then verify that:

sU$=S

solution: .
cup={aeioutUud={aeiou}=s
(i) TNU=T

golution: |
raU=z{xy,z}n{a b,c .2k ={xy,z}=T

W S05' =@

solution:

¢={a,e,i, 0, u}

§'= U-S= {a; b; C, ...,Z} - {a, el 0, u} = {b’ C. d' f’ g, h, J'-...,n, DtV 2} |
s ={a,€,0,0,u} N {b, €, d, 8, b, juus), Py 8, vy 2} = &

vy TUT=U
~ Solution:

. T= {x; Y, Z} |
| T'=U = T= {a: b: o ...,Z} - {xr Y, Z} = {a: b: C, JW} |

"- TUT'={x,y, z}U {a, b, c, ..., w}={a, b, ¢, ...z} =U

" — ! —
!
— — e -

- - = -
— e i o

1fA={l7, 9,11}, B={1,5,9,13} and C= {2, 6,9, 11}, then verify that:
| A-BzB-A - | -

~ Solution:

| A-B={1,7,9,11}-{1,5,9,13}={7,11}

B-A={1,5,9,13}—{1,7,9,11}=1{5, 13}

Hence, A-B# B —A

i) A-CzC-A
Solution: e

A-C={1,7,9, 11} -{2,6,9,11}=1{1, 7}
C-A=1{2,6,9,11}-{1,7,9, 11} =12, 6}

Hence, A-C#C-A
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7. fU={0,1,2,.,15), L={579,..15} and M = {6,8, 10, 12

respect to union and intersection of sets.
Solution:

U={0,1,2,.,15), 1={5,7,9,...,15}, M = {6,8, 10, 12, 14}
Properties of union:- | :
(i) UuL=U

LHS: ‘=UuL

=10,1, 2, ..,15}U (5,7, 9, ..,15)={0, 1, 2, ..,15} = U=R.H.S~

(i) UuUM=U-

LHS =UUM: _
={0,1,2,..,15} U {6, 8, 10, 12, 14}= {0, 1, 2, ..., 15} = U = R.H.S~
Properties of Intersection:

(i) UnlL=L

EHS S ss:iUNL |
={0,1,2,..,15}n {5, 7, 9,...,15} = {5, 7.9 =15} =L =RH:S\%

(i) UAM=M | |

LHS =UnM - |
={0,1,2,..,15} n {6, 8, 10, 12, 14}= {6, 8, 10, 12, 14} = M = R.H.S

SOLVED EXERCISE 1.5

1. Shade the diagrams according to the given operations. w
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(v) ANB (Overlapping sets) (vl-) AUB if AUB #
. W U

1, Answer the following questions. S

i) ~ Name the forms for describing 3 set. . ' 1
Answer. |

1 Descriptive form 205 Tabular form 3. Set builder form

(i)  Define the descriptive form of a set,

_ Answer: ' ' |
ri If a set is described with the help of a statement, it is called descriptive form.

=

i) what does the symbol “| ”  mean?

(iv) Write the name of the set consisting of all the elements of given setsunder  consideration.

Universal set |
(v) What is meant by disjoi’rit sets? «—

Answer: ‘ |
Two sets are said to be disjoint, if there is no commaon element between them. . | ﬁ‘

" i Fill in the Blanks.v

(i) The symbol “A” means
(ii) The set consisting of only common elements of two sets is called the

A set which contains all the possible elements of the sets under consideration is called the _

. of two sets.

set,

i)
fiv)  Two sets are called if there is at least one element common between them.
[V  Insets, the universal set acts as for intersection. -

~ Answers: . UL Ll
Overlapping | ) |  Identit |
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3, Tick (v') the correct answer. | Tt
(i) To write an empty set, we use the symbol: - (d)
| (a) U (b) - C (c) ¢ g
(ii) The complement of a set A can be written as. (d) A
) B\ DR A e _
(iii) IfA={1,2}and B={a, b},thenANnB=____ 5 a, b} o (0) {
(@) {19 () fecby (elf e siliv s .
(iv)  If,A={1,3}and B={1, 2, 3}, then AUB = 53 (d) {1, 3}
. i.(a) {1.:2,:3} (b) {1} (c) {) £ '
(v) . “Bdifference A” is represented by: - - (d) AUB
(a)ei ASB (b) AnB (c) B |
(vi) A'UA-= ; | | , (d) A’
(a) U (b) vi.-dy i (cli A
Answers:

4. Write the following sets in the set bullder form and tabul.a" fortn-
. .Answers:

(i) {X|]xENA4 <x<9} {5, 6, 7, 8}

(ii) {X|x EWA x<3} {012}

(iii)  {x|xis a vowel of the English alphabet} {a, e, i, 0, u}
(iv)©  {x|x ENA x< 100} {1,2,3,4,5,6,..,99}
(v) {X|x EOA 1<x<10} 3,5 7.49)

5. Write the following in the descnptlve and tabular form.
"Answers:
(i) A is the set of whole numbers less than 7
=40, 1:2:3 4,3, 6}
(ii) B is the set of even numbers greater than 3 and less than 12
B={4,6,8, 10}
(iii) C is the set of integers greater than 212 and less than 2.
C={-1,0, 1}

(iv)  Dis the set of prime numbers less than 15
D={2,3,5,7 11, 13}

6. If A= {3 4,5,6}and B ={2, 4, 6} then verlfy that
() = AUB=BUA |
Solution:

AUB = {3456}U{246} {23456}

BUA={2,4,6}U{3,4,5, 6} = {23456}
(ii) ANB =BNA
Solution:

ANnB ={3,4,5,6,}n {2, 4,6} ={4, 6}

[ cTw v Tm e m] 1wl <]y
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nAg{z, 4, 6} N {3: 4, 5: 6} = {4; 6}

7. ,'f X=12,3, 4,5} Y={1,3,5, 7} then find
o

golu ytion:
X""Y -{2345} {1357} {24}

solution:
y - X g 3,5, 7}~ {2345} {1, 7}

8. |fA {a: C 6 g}r B= {a b
(Il) AU(BUC) = (AUB) UC sl and ¢~ {b d, 1, bl ther Yoty that

solution:

LHS  =AU(BUC)
={a,c,e,glV[{a,b,c,d}Uu{b,d fhy
_{a,ceg}U{abcdfh} {abcdefg,h}

RHS = (AUB) UC
=[{a,c, e,g}U{a b, c,d}]U{b,d,f h}]
- ={a,b,c,d,e,glU{b,d,f,h}={a,b,c, d,e,f g h}

As LH.S=R.H.S
Hence Proved

(i) AN (BnC).= (ANB) NC

Solution:

L.H.S = An(BNC)
={a, c, e, g} n [{a, b, d}n{b d, f, h}]

={a,c,e,gln{b,d}={}

R.H.S -(AnB) NC
= [{a, c, e, g} N [{a, b, c,d}] n {b, d, f h}]

={a,c}n{b,d,f, b}=1{}

As LLH.S = R.H.S
Hence Proved

| _ 9 If U = set of whole numbers and N = set of natural numbers, then verify 'that:
. ) NuN=U () MoN=e

Solution:
| Vs {0’ 1! 2: 3; }, N= {1, 2, 3‘,r }




NS = NIy e -
={0,1,2,3,..}-(1,2,3; ..} = {0}

()  LHS=NUN
={0ju{1,2,3,..}={0,1,2,3,..}=U =R.H.S

(i) LHS =N'NN | *
={0}n{1,2,3,.}=p=RH.S -

10. IfU= {a; b, c, d.r e, f.r g}r A= {a; b; C} and B = {br d: e}l then show through yenn d

(i) A (ii) | B’ (i) AUB ~ (iv) ADE
Solution: L
()A'={d, e, f, g}

(iii) AUB={a,b,c,d,e)






