6. Sets

EXERCISE 6(A)

Question 1.
Write the following sets in roster (Tabular) form :

N A =fx:x+3=11}

(i) Ay ={x:x'-4x-5=0}

(i) Ay=1{x:xeZ -3<x <4}

(fv) A, = {x: xis a two digit number and
sum of digits of x is 7}

(v Ac=f{x:x=4n,ne Wandn < 4}

(viy Ag={x:ix= ;ne Nand n > 5}

n+2’
Solution:

(i) A, ={x:2x +3 =11}

: 2r + 3 =11

= 2x=11-3

= 2x =8

= x=%:r x =4
Given set in roster (Tabular) form is
"‘1={4}

(i) Ay ={x:x*-4x-5=0}

- 2-4x-5=0

= 2-5%+x-5=0

= rx-5+1(x-5 =0

= x-5x+1 =0

Eitherx -5 =0 or x+1=0
= x=3 = x = -1
Given set in roster (Tabular) form is
A, = {5, -1}

(ii) Ay={x:xeZ -3<sx <4}

-3<x< 4

x=-3-2-1,0,1,2,3
Given set in roster (Tabular) form is
A, =1{3,-2-,0,1,2, 3}

(iv) A, = {x:xis a two digit number and



sum of digits of x is 7}

x is a two digit number and sum of digits
of x is 7

x = 16, 25, 34, 43, 52, 61, 70
Given set in roster (Tabular) form is

A4= {16, 25, 34, 43, 52, 61, 70}
(V) Ag={x:x=4dn,ne Wandn < 4}
" X = 4n
o When n = 0, x=4x0
= x=0
Whenn = 1, x=4 x1
= x=4
When n = 2, x=4x2
= x =28
When n = 3, x=4xX3
= x =12

. Given set in roster (Tabular) form is

Ag = {0, 4, 8, 12}

(i) Aﬁ={x:x=n+2;nEN&n>5}
L
= ne2
N
c nn =6, x= =
- _6 3
=3 X =7
When n = 7 - -1
nnmn=», x—m:-x—g
8 8
When n = 8§, x~3+2=~x—ﬁ
-4
= -r_s



9 9
Wh =0, =9 . ,=2
en n *E 2t T 1

-, Given set in roster (Tabular) form is
37459
Ag= 189511

Question 2.
Write the following sets in set-builder (Rule Method) form :

() B, =1{6,9, 12,15, ...}

(i) B, = {11, 13, 17, 19}

(D) B3 = {EE?EH}
(ivi B {8, 27, 64, 125, 216}
(v Bg = {5, -4, -3, -2, -1}
(i) Bg = {...., =6, -3, 0, 3, 6 .......}
Solution:
() B, =1{6,9, 12, 15, .....}
={x:x=3n+ 3, n € N}
(i) B, = {11, 13, 17, 19}
= {x : x is a prime number between
10 and 20}

(i) B,
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n .
= {x:x = ——, where n is an odd
n+2

natural number}
(ivy B, = {8, 27, 64, 125, 216}
={x:x=nm;:neNad2<n<
6}
() B = {-5, 4, -3, -2, -1}
={x:xeZ -5<x25-1}
(vi) By ={.., -6, -3,0,3,6, ..}
={x:x=3nneZ}



Question 3.

() Is {1, 2, 4,16, 64} = {x : x is a factor of 32} ? Give reason.
(i) Is {x : x is a factor of 27} # {3, 9, 27, 54} ? Give reason.
(i) Write the set of even factors of 124.

(iv) Write the set of odd factors of 72.

(v) Write the set of prime factors of 3234.
(Vi)Is{x:x2—=7x+12=0}={3,4}?
(vi)Is{x:x2—5x—-6=0}={2,3}?

Solution:

(i) No, {1, 2, 4, 16, 64} # {x : x is factor of 32}
Because 64 is not a factor of 32

(i) Yes, {x : x is a factor of 27} + {3, 9, 27, 54}
Because 54 is not a factor of 27

(i) 1 x 124 = 124

2x62=124

4x31=124

Factors of 124 =1, 2, 4, 31, 62, 124

Set of even factors of 124 = {2, 4, 62, 124}
(iv)1x72=72

2x36=72

3x24=72

4x18=72

6x12=72

8x9=72

Factorsof 72=1, 2, 3,4, 6, 8,9, 12, 18, 24, 36, 72
Set of odd factors of 72 = {1, 3, 9}
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3234 = 2 x 3 x T x 7T x 11
- Set of prime factors of 3234 = {2, 3, 7, 11}
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W) 2-Tx+12=0

= X-dx-3x+12 =0
= x(x-4)-3x-4 =0
= x-4x-3) =0
: Eitherx -4 =0 Orx-3=20
= x=4 = x =13

{x:x*-7x + 12 = 0} = {3, 4} is true
i) 2 -5x-6=0

= 2 -6x+x-6=0

= x(x-6+1(x-6) =0

= x-6x+1) =0
Eitherx -6 =0 Orx+1=0

ie., x=6 Ie. x= -1

. fx:x?-5c-6 =0} = {2, 3)
In other words {x : x> - 5x - 6 = 0} = {2, 3}
is not true

Question 4.

Write the following sets in Roster form :

(i) The set of letters in the word ‘MEERUT'.

(ii) The set of letters in the word ‘UNIVERSAL'.
(iA={x:x=y+3,yeNandy > 3}

(ivyB={p:p€eWand p2< 20}

(v) C = {x: x is composite number and 5 < x < 21}

Solution:

(i) Roster form of the set of letters in the word “MEERUT” = {m, e, r, u, t}
(i) Roster form of the set of letters in the word “UNIVERSAL” ={u, n,i,v, e, r, s, a, I}
(iA={x:x=y+3,yeNandy > 3}

X=y+3



When y = 4, X =443 =7
When y = 5, x=5+3 =28
When y = 6, x=6+3 =9
When y = 7, x=T7+3 =10
When y = 8§, x =8+3 = 11

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

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

10, 11 ........... }
(ivv B={P:Pe Wandp? < 20}
When P2 = 0

P= Jo =0
When P2 = 1|

P= 1 =1
When P2 = 4

P= 4 =2
When P2 = 9

P= .9 =3
When P? = 16

P= .16 =4

. Roster form of the given set B = {0, 1, 2,

3, 4}

(v € = {x: x is composite number and 5 <
x <21}

J<x<2lmeansx =5,6,7,8,9,10...... ., 21

But we are given that x is a composite number

. x = 6,8,9,10,12,14,15,16,18,20,21

. Roster form of the given set C = {6, 8,

9,10,12,14,15,16,18,20,21}

Note : Composite numbers : The natural num-

bers (greater than 1), which are not prime, are

called composite numbers.



Question 5.
List the elements of the following sets :
() {x:x2—=2x-3=0}
(i) {x:x=2y+5;yeNand2<y<6}
(iif) {x : x is a factor of 24}
(iv) {x:x € Zand x> <4}
(V) {x:3x—=2<10,x € N}
(Vi) {x:4-2x>-6,x € Z}
Solution: _
() x: 22 -2c-3 =0}
2-u%-3=0
= P-3%+x-3 =0
= X(x=3) + 1 (x3) =0
= (x+1) (x-3) =0
Eitherx -3 =0 Orx+1=0
-x =3 v x = -1
Elements of the set {x : x? - 2x - 3 = 0} are
3and -1
@) {x:x=2y+5yeNand2<y < 6}
x=2y+5
When y = 2, X = 2X2+5
=44+5=9
When y = 3, X = 2xX3+5



= 6+5 = 11

When y = 4 X = 2xX4+5

= 8+5 =13
When y = 5, X = 2x5+5

= 10+5 = 15

Elements of the given set {x : x = 2y+5;
yeNand2<y <6} are 9,11,13,15
(iii) {x : x is a factor of 24}

24 = 1x24
24 = 2x12
24 = 3xB
24 = 4x6

Elements of the given set {x : x is a factor
of 24} are 1,2,3,4,6,8,12,24
(iv) {x:xeZandx*<4}

When x2 = 4
x=+.4 = 2
When x2 = 1
x=x+/1 = +1
When x* = 0
x= .o =0

Elements of the given set {x : x € Z and
x* < 4} are +2, -2, +1, -1, 0 or are
-2,-1,0,1, 2



(v {x:3x-2<10, x € N}

3x-2 £ 10
3x < 10+2
x <12

12

3
X £4

Elements of the given set {x ; 3x-2 < 10,
x € N} are 1,2,3 and 4
) {x:4-2x > -6, x € Z}
4-2x >-6
—4+4-2x >-6-4
(Subtracting 4 from both sides)
-2x > -10
~2+2x+10 > -104+2x+10
[Adding 2x+10 to both sides]
+10 > 2x

10
2},\?

5 >x

Elements of the given set {x : 4-2x> -6,
x € Z} are 4,3,2,1,0,~1........

A A A
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EXERCISE 6(B)

Question 1.
Find the cardinal number of the following sets :

() A, ={2-1,1,3,5}

@ A,={x:xeNand3<x < 7}
(fif) Ay ={p:pecWand2p -3 < 8}
() Ay={b:beZand-7<3p-152}
Cardinal Number of a set : The number of ele-
ments in a set is called its Cardinal Number.
Solution:



(M A, =1{2-1,1,3,5}
Cardinal number of set Ay =35
(i) A, ={x:xeNand3<x < 7}
= {3, 4, 5, 6}
Cardinal number of set A,
(ii) Ay = {P: PeWandZP 3{8}
2P -3 < 8
= 2P-3+3 <8+ 3
(Adding 3 to both sides)

= 2P < 11
= P < l-l“
2

(Dividing both sides by 2)
= P <55

Aa = {0,1,2,3,4,5}
. Cardinal number of set A
{w} Ay =1{b: bEZand-T < 3!:!—1{2}

—? < 3 -1
= =T+1 < 3b-1+1
(Adding 1 to both sides)
= -6 < 3b
6
= -g < b

(Dividing both sides by 3)
= -2 < b



Again 3b-1 < 2
= 3b-141 < 241
(Adding 1 to both sides)

= 3b<3
3
= b < 3
(Dividing both sides by 3)
= b<1
' -2< b=l

Given set A, = {-1,0,1}
Cardinal number of set A, =3

Question 2.
If P ={P: Pis aletterin the word “PERMANENT"}. Find n (P).

Solution:
P = (P : Pis aletter in the word “PERMANENT"}

orP={p,e, r,m a, n,t)
nP)=7

Question 3.
State, which of the following sets are finite and which are infinite :

() A={x:xeZandx < 10}
(i) B = {x:x e W and 5x-3 < 20}
iy P={y:y=32,xeN&x > 5}

(ivy M={r:r= %;nsWandﬁf:n:;.lS}

Note : (i) A set with finite (limited) number of
elements in it, is called a finite set, (ii) A set
which is not finite is called an infinite set.
Solution:



MDA =1{x:xeZand x<10}
= {....., 4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9}
= {9.8,7,6,5,4,3,2,1,0,-1,-2,-3,4, .....}
It 1s an infinite set.
(i) B = {x:x e W and 5x-3 < 20}
5 -3<20
= 5x-343 < 2043
(Adding 3 to both sides)

= 5x < 20+3
= S5x < 23
= < B
5
(Dividing both sides by 5)
= x < 4.6

B = {0,1,2,3,4}
It is a finite set.
(fii)y P={y:y=3x-2,xeNandx > 5}

y = 3x-2
When x = 6, y = 3x6-2
= 18-2 = 16
When x = 7, y = 3x7-2
= 21-2 = 19
When x = 8, y = 3x8-2
=24-2 = 22
When x = 9, y = 3xX9-2
=27-2 =125

P = {16,19,22,25,....}
It is an infinite set.

, .
(ivy M={r:r= ;;neWand(i{uslﬁ}

3
r= —
n



When n = 7, r=-3-
7

When n = 8§, r=-3-
8

Whenn = 9 r——s-
=9, =3

When n = 10 11"'-i
’ 10

3

Whe = 11, = —
nn r T

3

When n = 12, . r= —
12

When n = 13 —~3—
- "= 13

3

When n = 14, r= —
14

3

When n = 15, r = —
15

i N e e T —

L] L]

7'8'9°10°11°12°13"14°15
It is a finite set.

333333333
M = { }

Question 4.

Find, which of the following sets are singleton sets :

() The set of points of intersection of two non-parallel st. lines in the same plane
(i)A={x:7x-3=11}

(ii)B={y:2y+1<3andy e W}

Note : A set, which has only one element in it, is called a SINGLETON or unit set.



Solution:
(#) The set of points of intersection of two
non-parallel st. lines in the same

plane.......singleton set.
(i) A ={x:7Tx-3 = 11}
Tx-3 = 11
= Tx = 1143
= Tx = 14
14
= x = 7 = 2
A = {2}

Hence given set A is a singleton set.
(@) B={:2y+1<3andye W)}
2y+1 < 3
=  y+l-1< 3-1
(Subtracting 1 from both sides)

= 2y < 2
> y< 2
2
(Dividing both sides by 2)
= y <1
B = {0}

Hence it is a singleton set.

Question 5.

Find, which of the following sets are empty :

(i) The set of points of intersection of two parallel lines.
(i)A={x:xeNand5<x<6}

(iNB={x:x2+4=0,x€e N}

(iv) C = {even numbers between 6 & 10}

(v) D = {prime numbers between 7 & 11}

Note : The set, which has no element in it, is called the empty or null set.



Solution:

()  “The set of points of intersection of
two parallel lines” is an empty set be-
cause two parallel lines do not intersect
anywhere.

(@) A={x:xeNand 5< x <6}
As5<x<6
x=6

o A= {6}

Hence given set A is not an empty set,

({ii)) B={x:2244 =0,x e N}

2 +4=0
= x2=-4
= x = ,[_4 which is not a natural number,
Butx e N

B={}

. Given set B is an empty set.
(i) C = {Even numbers between 6 and 10}
: C = {8}
Hence it is not an empty set.
(v D = {Prime numbers between 7 and 11}
Because there is no prime number between 7
and 11.
D={}
Hence it is an empty set.

Question 6.

(i) Are the sets A={4, 5, 6} and B = {x : x2 — 5x — 6 = 0} disjoint ?

(ii) Are the sets A={b, c, d, e} and B = {x : x is a letter in the word ‘MASTER’} joint ?
Note :

(i) Two sets are said to be joint sets, if they have atleast one element in common.
(i) Two sets are said to be disjoint, if they have no element in common.

Solution:



() A = {4,5,6}
B = {x: x’-5x-6=0)
2-5x6 =0
= P-6x+x-6 = 0
=  x(x-6)+1(x-6) =0

= (x-6) (x+1) =0

Either x-6 = 0 Or x+1 =20
— x =06 = X = -1
B = {6,-1}

Hence set A and set B are not disjoint because
these sets have element 6 in common.
(i A = {bcde}
B = {x : x is a letter in the word “MAS-
TER"}
B = {ma,ster}
Hence set A and set B are joint because these
sets have element ¢ in common.

Question 7.

State, whether the following pairs of sets are equivalent or not :
MHA={x:xeNand1122x-1}andB={y:yeWand 3<y <9}
(ii) Set of integers and set of natural numbers.

(i) Set of whole numbers and set of multiples of 3.
(ivyP={5,6,7,8tand M ={x: x € W and x < 4}

Note : Two sets are said to be equivalent, if they contain the same number of elements.
Solution:

(A = {x:xe Nand 11 = 2x - 1}
11 2 2x-1

11+1 =2 2x-1+1
12 2 2x
12

2
6>x

A = {1,2,3.4,5,6}
nA) = 6
B={y:yeWand3<y=<9}

3<y=<9
B={3,4,5,6,7,8,9}

%
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n(B)=7

Cardinal number of set A = 6 and cardinal number of set B =7

Set A and set B are not equivalent.

(if) Set of integers has infinite number of elements. Set of natural numbers has infinite
number of elements.

Set of integers and set of natural numbers are equivalent because both these sets have
infinite number of elements.

(i) Set of whole numbers, has infinite number of elements. Set of multiples of 3, has
infinite number of element.

Set of whole numbers and set of multiples of 3 are equivalent because both these sets
have infinite number of elements.

(iv) P ={5,6,7,8}

nP)=4

M={x:x€eWandx <4}

M={0,1, 2, 3,4}

n(M)=5

Now Cardinal number of set P = 4 and

Cardinal number of set M =5

These sets are not equivalent.

Question 8.
State, whether the following pairs of sets are equal or not :

() A = {2,4,6,8} and
B={2n:neNandn < 5}

(i) M= {x:xeWandx + 3 < 8} and
N={y:y=2n-l,neNandn < 5}

(i) E={x:2 + 8& -9 = 0} and
F = {1, -9}
(ivy A= {x:xe N, x < 3}and

B={y:y -3 +2=0}
Note : Two sets are equal, if both the sets have

same (identical) elements.
Solution:



B A= {2468}
B={2n:neNand n < 5}
Whenn = 1,2n = 2x1 = 2

Whenn = 2,2n = 2X2 = 4
Whenn = 3,2n = 2X3 = 6
Whenn = 4,2n = 2x4 = 8 ’
. B = {2,4,6,8}

Now we see that elements of sets A and B are
the same (identical)

. Sets A and B are equal. .

(i) M= {x:xe W and x+3<8}

x+3 < 8
= x < 83
= x< 5
M = {0,1,2,3,4}
N={y:y=2n-1l,neNandn < 5}
y=2n-1
When n = 1, y = 2x1-1
' = y=2-1=1
When n = 2, y = 2x2-1
= y=4-1=3
When n = 3 y = 2x3-1
= y=6-1=35
When n = 4, y = 2x4-1
= y=281=17
N = {1,3,5,7}

Now we see that elements of sets M and N are
not the same (identical).

cL Sets M and N are not equal.

(fiiy E={x:x% + 8& -9 = 0}

X+ 8 -9 =
= 2 +%-x-9 =
= x(x+9) - 1(x+9)
= (x-1) (x+9) =

Either x + 9 = 0 Or x=-1=10
= . x=-9 = x =1

E = {-9, 1}

F = {1, -9}
Now we see that the elements of sets E and F
are the same (identical)

e e i e I e



M = {0,1,2,3,4}
N={y:y=2n-1l,neNandn < 5}
y = -1

n=1,

When y = 2x1-1
' = y=2-1=1

When n = 2, y = 2x2-1
= y=4-1 =3

When n = 3, y = 2x3-1
= y=6-1=5

When n = 4, y = 2x4-1
= y=81=7

N = {1,3,5,7}

Now we see that elements of sets M and N are
not the same (identical).
s Sets M and N are not equal.
iy E={x:x2+ 8& -9 = 0}
2+ 8 -9

=% 2 +9%-x-9
= x(x+9) - 1(x+9)
= (x-1) (x+9)

Eitherx + 9 =00r x-1=20
= x=-9 = x =1

E = {-9, 1}

F = {1, -9}
Now we see that the elements of sets E and F
are the same (identical)

il
oo oo



o. Sets E and F are equal,
vy A={x:xeN, x <3}
= {1, 2}
B={y:y-3+2=0}
V-3 +2 =
Y-2y-y+2
y(o-2) -1(y-2)
-2)(y-1
oo Eithery-2 =0 or y-1=20
= y=2 = y=1
B = {1,2}
Now we see that elements of sets A and B are
the same (identical).
Sets A and B are equal.

It
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Question 9.

State whether each of the following sets is a finite set or an infinite set:
(i) The set of multiples of 8.

(i) The set of integers less than 10.

(iif) The set of whole numbers less than 12.
(iV){x:x=3n-2,neW, n<8}

WV{x:x=3n-2,neZ,n<8}

n—2

(Vi) {x:x=n+T ,n e W)



Solution:

(i) The set of multiples of 8
= {8, 16, 24, 32, .....}
It is an infinite set.

(ii) The set of integers less than 10
=19,8,7,6,54,3,2,1,-1,-2, ...}
It is an infinite set.

(iii) The set of whole numbers less than 12
={11,10,9,8,7,6,5,4,3,2, 1, 0}
It is a finite set.

(iv) fx:x=3n-2,ne W,n<8}
Substituting the value of n = (0, 1, 2, 3, 4, 5.
6, 7 and 8) we get
={-2,1,4,7,10, 13, 16, 19, 22}
It is finite set.

(v) {x:x=3n-2,neZ n<8}
= {22, 19, 16, 13, 10, 7, 4, 1, =2, =5, .... }
It is infinite set,

_ -2
(vi) {x:x= +1,HEW}
Ll L2
{ s 0 e T e }

It is infinite set.

Question 10.

Answer, whether the following statements are true or false. Give reasons.

() The set of even natural numbers less than 21 and the set of odd natural numbers
less than 21 are equivalent sets.

(ii) If E = {factors of 16} and F = {factors of 20}, then E = F.

(iif) The set A = {integers less than 20} is a finite set.

(iv) If A ={x: xis an even prime number}, then set A is empty.

(v) The set of odd prime numbers is the empty set.

(vi) The set of squares of integers and the set of whole numbers are equal sets.
(vii) In n(P) = n(M), then P — M.

(viii) If set P = set M, then n(P) = n(M).

(ix) n(A) =n(B) => A=B.

Solution:



(i) Set of even natural number less than 21
= {2,4,6,8,10,12,14,16,18,20}

Cardinal Number of this set = 10

Set of odd natural numbers less than 21
= {1,3,5,7,9,11,13,15,17,19}

Cardinal number of this set = 10
Now we see that cardinal numbers of both these

sets = 10

.. “The set of even natural numbers less than 21
and the set of odd natural numbers less than 21

are equivalent sets”......... 15 a True statement.
Ans.
(ify E = {Factors of 16} 1x16 = 16
= {1,2,4,8,16} 2x8 = 16
4x4 = 16

F = {Factors of 20} 1x20 = 20
= {1,2,4,5,10,20} 2x10 = 20
4x5 = 20
Now we see that elements of set E and set F are
not the same (identical)
“If E = {Factors of 16} and F = {Factors

of 20},
then E = F”........is a False statement.
(iii) A = {Integers less than 20}
= {19,18,17,16,.....,0,-1,-2,-3,...}
“The set A = {Integers less than 20} is a
finite set”.....

......1s a False statement.
(ivy A = {x:xis an even prime number} =
{2}
“If A = {x : x is an even prime number},
then set A is empty”..... i1s a false
statement.
(v)  Set of odd prime numbers
= {3,5,7,11,13,17,19,23,....}
“The set of odd prime numbers is the
empty set”....... is a False statement.
(vi) Integer Square of Integer Whole No.



0 ©?* =0 0
+1 (+1)? = 1 1
+2 (+2)? = 4 2
+3 (32 =9 3
+4 (£4)?* = 16 4
+5 (+5)* = 25 5

Set of squares of integers
= {0,1,4,9,16,25,....... }
Set of whole numbers = {0,1,2,3,4,5,6,7,....}
Hence “The set of squares of integers and the set
of whole numbers are equal...False statement.
(viiy n(P) = n(M)
It means number of elements of set P
= Number of elements of set M.
Sets P and M are equivalent.
“If n(P) = n(M), then P & M” ... is a
True Statement.
(viii) Set P = Set M
It means sets P and M are equal. Equal sets are
equivalent also.

Number of elements of set P = Number
of elements of set M t
“If set P = set M, thenn (P) = n M)”
ceeeerne.is @ True statement.

(ix) n(A) = n(B)

= Number of elements of set A

= Number of elements of set B

Given sets are equivalent but not equal.
“nA) = n(B) = A = B” .......... is a
False statement,

EXERCISE 6(C)

Question 1.
Find all the subsets of each of the following sets :
() A={57}



(i) B ={a, b, c}
(i) C={x:x e W, x< 2}
(iv) {p : p is a letter in the word ‘poor’}
Solution:
) A={57}
Subsets of set A = { }, {5}, {7}, {5.7}
(iiy B = {a,b,c}
Subsets of set B = { }, {a}, {b}, {c}, {a b},
{a,c}, {b,c}, {a,b,c} .
(ii)y C=1{x:xeW,x<2}
= {0,1,2}
-~ Subsets of set C = ¢, {0}, {1}, {2}, {0,1},
{0,2}, {1,2}, {0,1,2} ~ -
(iv) {P : P is a letter in the word ‘POOR’}

= {p,ﬂ,f'}
.. Subsets of the given set = ¢, {p}, {0}, {r},

.o}, .1}, {or}, (por}

Question 2.

If C is the set of letters in the word “cooler”, find :

(i) SetC

(i) n(C)

(ii) Number of its subsets

(iv) Number of its proper subsets.

Note : (i) If a set has n elements, the number of its subsets = 2»
(ii) If a set has n elements, the number of its proper subsets = 2" -1
Solution:

HC={c,o,l,er}

(i)n(C)=5

(iif) Number of its subsets : 25=2x2x2x2x 2 =32

(iv) Number of its proper subsets =25-1=32-1=31

Question 3.

If T ={x:xis aletterin the word ‘TEETH’}, find all its subsets.
Solution:

T ={te,h}

Subsets of set T = o, {r}, {e}, {h}, {t,e}, {t,h}, {e,h}, {t,e,h}

Question 4.

Given the universal set={-7,-3, -1, 0, 5, 6, 8, 9}, find :
HA={x:x<2}

(i) B={x:-4<x<6}

Solution:



Universal set ={-7, -3, -1, 0, 5, 6, 8, 9},
HA={x:x<2}={7,-3,-1, 0}
(i)B={x:-4<x<6}={3,-1,0,5}

Question 5.
Given the universal set = {x : x € N and x < 20}, find :
MA={x:x=3p;p€eN}
(i)B={y:y—-2n+3,neN}
(iii) C ={x : x is divisible by 4}
Solution:

Universal set = {x : x € N and x < 20}

= {1,2,3,4,5,6,7,8,9,10,11,....,19}
@ A={x:x=3p;peN}

x=73p
When p = 1, x=3x1=3
When p = 2, x=3x2=6
When p = 3, x=3x3=9
When p = 4, x =3x4 =12
When p = 5, xr=13x5=15
When p = 6, x = 3x6 = 18
A = {3,6,9,12,15,18)
(i) B={y:y=2n+3,neN}
Yy = 2n+3
Question 6.
Find the proper subsets of {x : x2— 9x — 10 = 0}
Solution:

X -9%-10 =0
= X2 -10x +x-10 =0
= X(x-10)+1(x-10) = 0
= (x-10)x+1) =0
Either x-10 = 0 or x+1 =0
x=10
=>x=-1
Given set ={-1, 10}
Proper subsets of this set = ¢, {-1}, {10}

Question 7.
Given, A = {Triangles}, B = {Isosceles triangles}, C = {Equilateral triangles}. State
whether the following are true or false. Give reasons.



(i) AcB (i) Bc A

(ifiy Cc B (ivy Bc A
vy CcA (vij CcBcA
Solution:

A = {Triangles}
B = {Isosceles triangles}
C = {Equilateral triangles}
(i)  Since each triangle is not isosceles.
.. A c B ... False
(i) Bg A ...True
Isosceles A is one of the triangles.
(iff)y Since each equilateral triangle is isosceles
also,
. Cc B .. .True
(ivy B c A ... True
. isosceles A is one of the triangles.
(vv Cc A ..True
" Equilateral A is one of the triangles.
(viy CcBc A ... .True
~* Each equilateral triangle is isosceles also and
each isosceles A is a form of triangles.

Question 8.
Given, A = {Quadrilaterals}, B = {Rectangles}, C = {Squares}, D= {Rhombuses}. State,
giving reasons, whether the following are true or false.

(i) BcC (i) DcB
(iii) CcBcA ((vy DcA
(v BoC viy A2B2D

Solution:



A = {Quadrilaterals}
B = {Rectangles}
C = {Square}
D = {Rhombuses}
() BcC... is a False.
“* Rectangle is not a square also.
(i DecB ... is a False.

** Rhombus is not a rectangle also.

(iii)y Cc Bc A ....True
.+ Every square is a rectangle also and every
rectangle 1s a quadrilateral also
(ivy Dc A ... True
~ Rhombus is one of the quadrilaterals.
(vi B2C...True
.+ Square is a rectangle also.
(vijy A>2B2D ... False
> Rhombus is not a rectangle also.

Question 9.
Given, universal set = {x : x € N,
10 < x < 35}.
A ={xeN:x<l16}and
B = {x:x > 29} Find :
(i) A’ (i) B'.
Solution:
Universal set = {x : x € N, 10 < x < 35}
= {10,11,12,13,14,15,....,34,35}
A = {xeN,xc<l16}
= {10,11,12,13,14,15,16}
B = {x:x > 29}
= {30,31,32,33,34,35}
(i A’ = {17,18,19,20,21,22,.....,33,34,35}
={x:xeN; 17 <x < 35}
(ify B’ = {10,11,12,13,14,15,.....,29}
= {x:x=<29



Question 10.

Given universal set = {x € Z : -6
< x 56}, N = {n: nisa non-negative number}
and
P = {x : x is a non-positive number}

Find : () N (i) P
Solution:

Universal set = {x € Z; -6 < x < 6}
= {-5,-4,-3,-2,-1,0,1,2,3,4,5,6}

N = {n : n is a non-negative number}
= {0,1,2,3,4,5,6}

P = {x : x is a non-positive number}
= {-5,-4,-3,-2,-1,0}

() N = {-5,-4,-3,-2,-1}
@iy P = {1,2,3,4,5,6}

Question 11.
Let M = {letters of the word REAL}

ana N = {letters of the word LARE}. Write sets
M and N in roster form and then state whether;

(i) M < N is true. (ify N < M is true.
(iii) M =N is true.
Solution:

M = {letters of the word REAL}
={R,E,A,L}
and N = {letters of the word LARE}
={L,A,R,E}
(i) Mc Nis true : Yes
(if) Nc M istrue : Yes
(iif) M =N is true : Yes
Q. No. 12. Write two sets A and B such that A ¢
B and B C A. State the relationship between sets A
and B.
Sol. Let A = {Letters of TALE}
B = {Letters of LATE}
HereAcB,andBc A
-~ A=B



Question 12.

Write two sets A and B such that A ¢
B and B C A. State the relationship between sets A
and B.

Solution:
Let A = {Letters of TALE}
B = {Letters of LATE}
Here AcB,and Bc A
.. A=B

EXERCISE 6(D)

Question 1.

Given A = {x:xe Nand 3 < x
<6}and B = {x:x € W and x < 4}. Find :
(i) Sets A and B in roster form

(ih AvuB (iiify A m B.
(v), A-B (v B-A
Solution:

(H A = (4,5, 6)
B = ({}, 1. 2, 3)
(i) AUB = {0,1,2,3,4,5,6)
(i) ANnB = (¢)
(ivvA-B=(4,35,6)
MB-A=(,1,2 3)

Question 2.
IfP={x:xeWand4 < x<8},

and Q = {x : x € N and x < 6}. Find :

(i) PuQand Pn Q.

(i) Is(PuwuQ>FPnQN



Solution:

HP=@4,5,,6738)
Q=1(,234,5)
PuQ=1(,2234,56,78)

PnQ = (4,5
(ii) Yes, all the element of set P u Q are

contained in the set P n Q. Therefore P U Q is
a proper subset of P n Q.

Question 3. -

. IfFA=1{56,789,B={x:3
<x<8andxeW)andC = {x:x < 5and
x € N}. Find :

(i) AuBand (AuUB)uUC
(i) BuCand Avu (Bu Q)
(iii) AnBand (ANB) NC
(iv BnCand An (Bn Q)
BAuB)UC =AU BuUQC?
BANB NC=AnBnC?
Solution:
A=(5,6,789
B=(4>52617
C=(,234,5)
()AuB=04,5,6,7,8,9
AuBuUC=1(,23,4,56,7,8 9
i)BuC(,2 345,67
AuvuBul)=(,2273456,789
(i) AnB=1(56,7
(AN B)ynC = (5
(v BN C = (4, 5
AnBnC = (5
V)(AuB)uC=(1,23,4,5,6,7,8,9
AuBu(C) =(,223415671789)
Yes, these are equal.
VM) ANnB NnC=AnBnNO
{5} = {5}
Yes, these are equal.



Question 4.
' Given A = {0,1,2,4,5},
B = {0,2,4,6,8} and C = {G*S.ﬁ,g}._'Shnw that
() AuvuBulC =(AuB)uCie the
union of sets is associative.
) AnBnNnC)=((AnB nCie the
intersection of sets is associative.
Solution:
A = {0,1,2,4,5}
B = {0,2,4,6,8}
C = {0,3,6,9}
() BucC =.{0,24,68} v {0,3,6,9}
= {0,2,3,4,6,8,9}
AuBul
= {0,1,2,4,5} v {0,2,3,4,6,8,9}
= Auvu((Bu(Q
= {0,1,2,3,4,5,6,8,9} . |
AvB = {01245} v {0,24,6,8}
= {0,1,2,4,5,6,8}

(AuBucC
= {0,1,2,4,5,6,8} v {0,3,6,9}
= (AuByuC={012.34,5,6,8,9} .1
From I and II, we get
AuBulC =AuBuUC
(iy Bn C = {0,2,4,6,8} n {0,3,6,9}

= {0.6}
Now, A n (B n C) = {0,1,2,4,5} ~ {0,6}
= AnBnNnC = {0} vl
AnB = {01,245} ~ {0,2,4,6,8}
= {0,2,4}
(A nB)n C = {024} n {0,3,6,9}
= ((AnB)yn C = {0} .|

From I and II we get
AnBnNnC=AnBC



Question 5.
IfA={xeW:5<x<10}, B =
{3,4,56,7} and C = {x = 2nm; n € N and
n < 4}. Find :
(il An(BuCl
(i) Bu A)n(BuwQ
(i) Bu (A nC)
(ivy (AnB)u (A nC(C)
Name the sets which are equal.
Solution:



A ={xeW:5<x<10}
= 16,7,8,9}

B = {3,4,5,6,7}

C ={x=2n;neNandn < 4}

X = 2n
When n=1, x=2x1=2
When n=2, x=2xX2 =4
When n=3, x=2xX3 =6
When n=4, X =2x4 =8

C = {2,4,6,8)

(H BuC = {3,456,7} v {2,4,6,8}
= {2,3,4,5,6,7,8}

An(BuC = {6789} n {2,3,4,5,6,7,8}

= AnBuC = {678} Ans.

(i) BUA = {3,456,7} U {6,7,8,9)
= {3,4,5,6,7,8,9}

BuAn(BuO

= {3,4,5,6,7,8,9} ~ {2,3,4,5,6,7,8}
= {3,4,5,6,7,8)
(i) (A nC) = {67,8,9} N {2,4,6,8)

= {6.8}

BUMANC = {34567} U {68}
= {3,4,5,6,7.8}

(V) (AN B) = {6,789} N {3,4,56,7}
= {6,7}

LA N B UANQ
= {6,7} v {6,8}
= {6,7,8}

Question 6.
- If P = {factors of 36} and Q =
{tactors of 48}; find :
(i PuUQ (i PnmQ
(fiiy Q-P (ivy PP n Q.

Solution:



1%36 = 36 | x48 = 48

2x18 = 36 2x24 = 48
Ix12 = 36 3x16 = 48
4x9 = 36 4x12 = 48
6x6 = 36 6x8 = 48
Factors of 36 = 1,2,3,4,6,9,12,18,36

Factors of 48 = 1,2,3,4,6,8,12,16,24,48
P = {factors of 36}
= {1,2,3,4,6,9,12,18,36}
Q = {Factors of 48}
= {1,2,3,4,6,8,12,16,24,48}
M PuQ = {1,234,6912,18,36)
v {1,2,3,4,6,8,12,16,24,48}
= {1,2,3,4,6,8,9,12,16,18,24,36,48}
(i) PnQ = {1,2,3,4,6,9,12,18,36}
n {1,2,3,4,6,8,12,16,24,48}

= {1,2,3,4,6,12)
(i) Q-P = {1,2,3,4,6,8,12,16,24,48}
- {1,2,3,4,6,9,12,18,36}
= {8,16,24,48)
(V) P’~Q = OnlyQ

= Q — P
= {1,2,3,4,6,8,12,16,24,48}
- {1,2,3,4,6,9,12,18,36}

= {8,16,24,48}

Question 7.
IfA={6,7,8,9}, B = {4,6,8,10} and C
={x:xeN:2<x<7}:find
(i) A-B (i B-C
(iiiy B-(A-C) (iv) A-(BuUC)
(v) B-(AnC) (vi) B-B.



Solution:

Sol. A={6,7,89}
B = {4,6,8,10}
C={x:xeN:2<x<T}

= {3,4,5,6,7}

() A-B ={6,7.8.9} - {4.6,8,10}
= {79}

(i) B-C = {4,6,8,10} — {3,4,5,6,7}
= {8,10}

(iii) A-C = {6,7.8,9} — {3,4,5.6,7}
= {8,9}

B{(A—C) = {4,6,8,10} — {8,9}

= {4,6,10}

(ivy BuUC = {4,6,8,10} U {3,4,5,6,7}
= {3.,4,5,6,7,8,10}

A-(BuC) = {6,789} - {3,4,5,6,7,8,10}
= {9}

(v) AnC = {6,789} n {3,4,56.7}
= {6,7}

B-(AnC) = {4,68,10} - {6,7}
= {4,8,10}

(vi) B—B = {4,6,8,10} — {4,6,8,10}
=¢

Question 8.

If A= {12345}
B = {2,4,6,8}
and C = {3,4,5,6}
Verify :
(i) A-(BuvuC=(A-B)n(A-C)
(i A-(BnC)=(A-B) v (A-C)
Solution:



A = {1,2,3,4,5}
B = {2,4,6,8}
C = {3,4,5,6}
(i) BuC= {2468} v {3456}
= {2,3,4,5,6,8}

A-BuUC = {12345} - {2,3,4,56,8)
{1}

A-B = {12345} - {2,468}
= {1,3,5}

A-C = {12345} - {3456}
=112}

. (A-B) N (A-C) = {1.3,5} — {1,2} = {1}
A - (B U C) = (A-B) N (A-C)
(i B C= {2468} N {3.456)

= {4,6}
A-(BANCH = {12345} - {4,6)
= {1,2,3,5)
AB = {12345} - {2468}
= {1,3,5}
AC = {12345} - {3,456}
= {1.2}
(A-B) U (A-C) = {1,3,5} U {1.2}
= {1,2,3,5}

S A-=(BnC)=(A-B) v (A-C)

Question 9.

Given A= {x e N:x <6}, B={3,6,9}
and C {x e N: 2x — 5 < 8}. Show that :
(D AuBnNnOCO=AuBn(Au()
(i) AnBulO=(AnB)uv(AnC)
Solution:



A {x e N:x <6}
{1,2,3,4,5}
B = {3,6,9}
C ={xeN:2x-5<8}
2x-5 <8
2x < B+5
2x <13
13

2
x £ 6.5

o C = {123456)
() BAC = {369} n {1,2,34,56}
= {3,6}
L AUBANC = {12345} U {3,6)
= {1,2,3,4,5,6}
AUB = {12345} U { 3.69)
= {1,2,3,4,5,6,9)

{12,345} v {1,2,34.5,6}
= {1,2,3,4,5.6}
- (AUB) N (AUC)
= {1,2,3,4,5,6,9} n {1,2,3,4,5,6}
= {1,2,3,4,5,6}
SAUBNCO=(AuB)n(Au()
(i) BuC = {3,69} v {1,2,3.45,6}
= {1,2,3,4,5,6,9}
An(BuC = {12345} n {1,23,4,5,6,9}

A A A

1A

X

SRR R

AucC

= {1,2,3,4,5}
Now An C = {1,2345} n {1,2,3.45,6}
= {1,2,3,4,5}
AnB = {12345} n {3,6,9}
= {3}
~(AnBYU(AnC={3} v {12345}
= {1,2,34,5}

SANBuUO=(AnNnBu(AnC)



EXERCISE 6(E)

Question 1.
From the given diagram find :
iy AwuB (i) A" B
(i) A—B (ivy B—A
vy (AwvBY
A B g
Q).
Solution:
() AwvB-={acde! v {beef!
= A v B = {abcdef}
(i) A' = {bfgh}
A'nB = {bfgh} n {bcef}

= A'nB = {bf}
(il A—B = {acde} - {bcef}
= A—B = {ad}

(ivi B—A = {bcef} — lacde}
= {bS}
(v) AvuB = {abcdef}
(AwvB) = {hg}
Question 2.

From the given diagram, find :
(i) A
(i) B’



(i) A'u B
(iv) (A m BY

T

10

IsA'" B =(AnB)?
Also, verify if A" n B" = (A v B).
Solution:
(Y A = {13.4,6}
A = {2,5,7,89,10}

(if) B = {125}
B = {3,4.6,7,8,9,10]
(ii)) A’ UB' = {2,5,7.8,9.10}
U {3.4.6.7,8,9,10}
= {2,3,4.5.6.7.8,9.10}
(iv) AnB = {1346} n (1,25}
= {1}

(A nB)Y = {2,3,4,56,7,89,10}
From Part (iii) and Part (iv) we conclude
A'"u B =(AnBY
Now A ~ B= {2,5,7,8,9,10}

~ {3,4,6,7,8.9,10}
= A'nB = {7,89,10} A
Now AuB = {134,6} U {125}
= {1,2,3,4.5,6}
(A v B) = {7,8.9,10} i

From | and [l we conclude
A'~ B =(A v BY



Question 3.

Use the given diagram to find :

() Au(BnO
(i B—(A—CQ

(i) A—B. (iv) An B
IsAnB =A—B?
g
p
n
Solution:
() BN C = {defghj} n {hijkl}
= {hj}
A V(BN C) = {abcdghi} U {hj}
= {a.b,c.d.g.hij}
(if) A — C = {a,b,cdghi} - {hijk1l}
= {a,b,c,d, g}
B—(A — O)= {d.efg.hj} - {ab,cdg}
= {efihj}
(#iD) A —B = {abcdghi}
- {defghi}
= A — B = {a,b,c,i]
(iv) B' = {a,b,c,i,k.l,m,n,p}
AN B = {abcdghki}
N {a,b,c,i,k,I,m,n,p}
= A N B = {ab,ci} Wl

From I and II we can conclude A~ B' = A —B

Question 4.

- Use the given Venn-diagram to find :

(1) B—A
(i) A
(iiiy B’
(ivi AnB
(v) AuUB

3 4
10
2 8




Solution:
()B— A = {1,5} - {1,5.&,?.9}
={}
iy A = {1.5.6.?,9}
iy B ={1,5)
B = {2,3,4,6,7,8,9,10}
(vy AnB= {1.5.6,?,9} ~ {1,5}
= {1,5}
(vv AuB= {1,56,7,9} v {1,5}
= {1,5,6,7,9}

Question 5.
Draw a Venn-diagram to show the
relationship between two overlapping sets A and
B. Now shade the region representing :

() AAB (i) AUB

(fih B — A
Solution:
(i) AnB-=
A B EJ
(iiy AuUB =
g




Question 6.
- Draw a Venn-diagram to show the re-
lationship between two sets A and B ; such that A
c B, Now shade the region representing :

(@ AuB @iy B NA
(iil) ANB (iv) (A v B)
Solution:
(i) AuUB=
B 15

() BnA=

(iii) AnB =

(iv) (AuB) =

= — &




Question 7.

Two sets A and B are such that A N B
= ¢. Draw a venn-diagram to show the
relationship between A and B. Shade the region
representing :

(i AuUB
(i) (A UBYy
(ii) B—A
(ivi BnA'
Solution:
(DAvB =

— =0
=6

(i) (AvwB)y =

vy BnA'=




Question 8.

State the sets represented by the shaded
portion of following venn-diagrams :

()
EA= S g
Solution:
(i)
A B a
(iii)
A B= '!;
=
=
() (A v By

(i) B—AorA NnB
(fiiy (B — AY



Question 9.
In each of the given diagrams, shade
the region which represents the set given under-
neath the diagram :

(i)
(B - A)
(i)
(A~BY
(iif)
€

(PvQ)



Solution:

H B—A) =
LA B= Lf'
(i) (AmnB)= |

Tk

EP

Q_uestion 10.
From the given diagram, find :

(i) (AwB)—C
(i) B—(AnNQ

(iiiy BN C)u A
Verify :
A—(BNnC)=A—=B)u(A—-0C)

4




Solution:
(i) AuB ={abcd}ulicdeg)

= {a,b,c,d e, g}
. (A v B)—C = {abcdeg} - {bcef}
= {a,d g}
(i) A nC={abcd n {becef}
= {b.c]
- B—(ANC) = {c,d,e,g} - {b,c}
= {d.eg}
(iify BN C = {cedg} n {bcef}
= {c.e}
Question 11.

Using the given diagram, express
the following sets in the terms of A and B.
()  {ad} 3
(ity {a,d,c.f)
(iii) {a.d,c.f.g.h}
(v) {a,d,gh}

vy {gh}
Solution:
() f{ad} = {abed} - {bcef

=A-—B
(i) {lad.cfy = (A U B)—{b,e}
= (A UB)— (AN B)
Also {adcf} = (A — B)u (B — A)
(iify {ad.cf.g.h} = (A N BY
[“{b.e} =ANB .. (A nB) ={adcfgh}
(iv) {adgh} =B
[ {b.c.ef} =B .. B' = {a,d g h}]
v {eh} = (AuUBYy
[-AuB={abcdef . (AUB) =
{g.h}]
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