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CHAPTER 6- SETS

Exercise — 6(A)
Question 1.
Write the following sets in roster (Tabular) form:
(i) 44 = {x:2x + 3 = 11}
Solution:
2x+3=11

Shifting the terms 2x = 11 — 3 (Subtracting)

2x =8

= Given set in roster (Tabular) Form is 4; = {4}

(i) A = {x:x% —4x — 5 = 0}
Solution:

Givenx®—4x—5=10

= x2—-5x+x—-5=0

= x(x—5+1{x—-5) =0

~ Either x —5=0 or x+1=0
= x=5 = x=-1

=~ Given set in roster (Tabular) Form is 4, = {5,—1}

(iii)d; ={x:x €Z, -3 =x <4}

Solution:

Given—3=x < 4
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- x=-3-2-10123

-~ Given set in roster (Tabular) form is

A3 =1{-3,-2,-1,0,1,2,3}

(iv) Ag = {x: x is a two digit number and sum of digits of x is 7}

Solution:
+ X is a two digit number and sum of digits of xis 7

~ x =16,25,34,43,52,61,70

~ Given set in roster (Tabular) formis 45 = {16, 25,34, 43,52,61,70}

(V)As ={x:x =4n,n e Wand n < 4}

Solution:
Given x = 4n

Whenn=0 x=4x10

~ Given set in roster (Tabular) form is A5 = {0,4,8, 12}

: iy =2
(vi) Ag = {.1:.1: =—ineg N&n = 5}
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Solution:
Givenx =
n+2
Whenn =86, x = [+ n>5]
642
& 3
= X=-=xX=-
g 4
When,n=7, x = = x=-
T+2
When,n =8, x = = x=—
B4+2 10
4
= X =-
5
o o
When,n =9, x = =y =—
942 11

“ Given set in roster (Tabular) form is

3

ﬂs_{ 74 9 }
T late's 1t

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

(i) By = {6,9,12,15, ...}

Solution:

[x:x =3n+3;nEN}
(i) B, = {11,13,17,19}

Solution:

{x: x is a prime number between 10 and 20}

1357 9
(iii) By = {;J;J;J;@ ---}
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Solution:

T .
[x:x = — where n is an odd natural number}
[0

(iv) By = {8,27,64,125,216}
Solution:

={xxx=n*neNand 2=n = 6}

(V) BE = {—5, _4.1 _31 _21 _1}

Solution:

={nxeZ -5=x=-1}

(vi) Bg = {...,.—6,—3,0,3,6,...}

Solution:

={xx=3nnel}

Question 3.
(i)1s {1, 2, 4, 16, 64} = {x : x is a factor of 32} ? Give reason.
Solution:

No,{1,2,4,16,64} = {x: xisa factor of 32}. Because 64 is not a factor of 32.

(ii) Is {.‘l: : xisa factorof 2?} F {31 9,27, 54}? Give reason.
Solution:

Yes, {x:x is a factor of 27} = {3,9, 27, 54} Because 54 is not a factor of 27
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(iii) Write the set of even factors of 124.
Solution:

1x124 =124

2x62=124

4x31=124

Factorsof 124 =1,2,4,31, 62, 124

Set of even factors of 124 = {2, 4,62,124}

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

Solution:

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}

(v) Write the set of prime factors of 3234,

Solution:
2 | 3234
3 1617
7 |539
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7 |77

11

3234 =23 xTxTx1l

~ Set of prime factors of 3234 = {2,3,7,11}

(vi) Is{x:x2 — 7x + 12 = 0} = {3,4)?
Solution:

x*—-T7x+12=0

= x*—4x—3x+12=0

= x(x—4)-3(x—4)=0

= (x—4)(x—3)=0

. Eitherx —4=0 orx—3=10
x—4=0= x=4

x—3=0= x=3

o {ox?—T7x+12 =0} ={3,4)is true.

(vii) Is{x:x2 — 5x— 6 = 0} = {2,3)?
Solution:

x2—5x—6=0

= x*—b6x+x—6=0

= x(x—6)+1{x—6)=0

= (x—6){x+1)=0
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Eitherx —6=0 Orx+1=0
x—6=0= x=6
x+1=0= x=-1
& {xx?—5x—6=0}={23]

ie. fx: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’
(iii)dA={x:x=y+3,yENandy > 3}

(iv) B = {p:p € W and p? < 20}

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

Solution:

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

x=y+3

v=45672809,.. [y = 3]

Wheny =4, x =4+3=7

When vy =5 x=5+3=8

When v =6, x=6+3=9

wheny =7, x=7+3=10

wheny =8, x =8+3=11
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(iv) B = {P:P € Wand P? < 20}
P2=0,1,4,9,16 [+ P2 < 20]
WhenP2=0=P=+0=10
WhenPZ=1=P=41=1
WhenP2=4 =P =14=2
WhenP2=9 = P=49=3
When P2 =16 = P = /16 = 14

~ Roster form of the given set B={0, 1, 2, 3, 4}

(v) € = {x:x is composite numberand 5 = x = 21)
S=x=2lmeansx =56,7,8,9,10,... ... 21

But we are given that x is a composite number, so we need to ignore prime numbers in between 5 and
21.

~x =6,8,910,12,14,15,16,18, 20,21

~ Roster form of the given set C={6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21}

Question 5.
List the elements of the following sets:
(i) {x: 22— 2x— 3 = 0}

Solution:
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Givenx* —2x—3 =10

= ¥2—3x+x—3=0

= x(x—3)+1{x—-3)=0

= (x+1(x—-3)=0

Eitherxy —3 =0 or x+1=10

x—3=0=2x=3
x+1=0=x=-1

~ Elementsof theset {x:x* —2x —3 =0}are 3and — 1

(i) {x:x=2y+5;yENand2 =y < 6}
Solution:

[x:x =2y+5vENand2 =y < 6}
¥x=2yv+5

v=2345 [“2=y<6
Wheny=2,x=2x2+5=4+5=9
Wheny =3, x=2x3+5=6+5=11
Wheny =4 x=2x4+5=8+5=13
Wheny =5, x=2x5+5=10+5=15

. Elements of the givenset {x:x = 2y +5y E Nand 2 = y < 6}are 9, 11, 13, 15.

(iii) {x:x is a factor of 24}

Solution:

Given {x:x is a factor of 24}
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24=1x24
24=2x12
24=3x8
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:x € Z and x2 =< 4}
Solution:

Given {x:x € Zand x? = 4}
x=41,0 [+x%<4]
Whenx? =4 =x = /4 = 42
Whenx* =1 = x = +y/1=+1
Whenx2=0=x=+0=0

. Elements of the given set {x:x EZandx?= 4-} are —2,—-1,0,1,2

(v) {x:3x —2 = 10,x € N}
Solution:
Given3x —2 =10

= 3x=10+2
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~ Elements of the given set {x:3x —2 = 10,x € N}are 1, 2,3 and 4.

(vi){x:4—2x>—-6,x € Z}
Solution:

Given4—2x = —6

Subtracting 4 from both sides, we get
—44+4-2x>—-H—-4
—2x=-—10

Adding 2x + 10 to both sides, we get
—2x+2x4+10>-10+2x+ 10
+10=2x

% >x

S=x

= Elements of the given set {x:4 — 2x > —6,x € Z}are4,3,2,1,0,—1,-2, ......

Exercise — 6 (B)

Question 1.

Find the cardinal number of the following sets:

(A, ={-2,—-1,1,3,5}

Solution:

Ay ={-2,—-113,5}

Cardinal number of a set is the number of elements in a set.
The number of elements in the set 4 is 5.

=~ Cardinal Number of aset 4; =5
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(ii)d; ={x:xENand3 =x <7}
Solution:

As={x:xeENand3 =x <7}
={3,4,5:6}
The number of elements in the set Az is 4.

~ Cardinal number of set A, = 4

(iii) A3 = {P:P € Wand 2P — 3 < 8}

Solution:

Given2P—3 <8

Adding 3 to both sides, we get

= 2P—-3+3<8+3

= 2P <11

Dividing both sides by 2, we get
p<=

= P <55
~A;=1{0,1,2,3475}
The number of elements in the set A3 is 6.

= Cardinal number of set Az = 6

(ivJAs={b:bcZand —7<3b—1=2}

Solution:

Given—7<3b—-1=2
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Let us take —7 =2 3b — 1 first,

Adding 1 to both sides, we get

= —7+1<3b-1+1

= —6<3b

Dividing both sides by 3, we get
= —Eﬂb

= —2<bh

Now we take,3b —1 =2

Adding 1 to both sides, we get

= 3b-1+1=2+1
= 3b=73
Dividing both sides by 3, we get

= b=

w | w

= b=1
Hence,weget—2<b =1
Givenset Ay ={—1,0,1}
The number of elements in the set A4 is 3.

~ Cardinal Numberof aset 4. =3

Question 2:

If P={P:P is a letter in the word “PERMANENT"}. Find n(P).
Solution:

Given P=(P:P is a letter in the word “PERMANENT”}

l.e.P={p,e,r,m,a,n,t)
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The number of elements in the set P is 7

Therefore, n(p) =7

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

(i) A={x:x EZandx < 10}

Solution:

A={x:x€Zandx < 10}
={.,—4-3-2,-1,01,23456789}
=1{9876543.210-1,-2,-3,—4, ... 1

We know that, a set which is not finite is called an infinite set.

A ={x:x € Zand x < 10}is an infinite set.

(i) B = {x:x € Wand 5x — 3 = 20}
Solution:

Given 5x — 3 = 20

Adding 3 to both sides, we get

= Sx—3+3=20+3

= 5Sx =23

Dividing both sides by 5, we get

= X = %
= xyr=46

~ B =1{01234)

We know that a set with finite number of elements is called a finite set.
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B ={x:x € Wand 5x — 3 = 20} is a finite set.

(ii)P ={yv:y =3x— 2,x € N&x = 5}
Solution:

Giveny =3x —2

¥=6,789 ... [“x =5]

Whenx =6, y=3x6—2=18—-2=16
Whenx =7, y=3x7—-2=21-2=19
Whenx =8 v=3x8—-2=24-2=122
Whenx =9, v=3x9-2=27—-2=25
~ P ={16,19,22,25, ...... 1

We know that, a set which is not finite is called an infinite set.

~P={y:yv=3x—2x €N &x > 5} is an infinite set.

(iviM = {?‘:r = %;?1 EWandb <n = 15}
Solution:
. 3
Giventr =—
n
n=7"82910,11,12,13, 14,15 [~ 6 <n= 15]
3
Whenn =7, r =
3
Whenn =8, r =2
3
When n =9, r =3

3
When n =10, 1 T
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When n =11, r = 2
3
When n =12, v =—
When n =13, r=—
3
When n =14, r = —

When n =15, r = 2

333 3 3 3 3 3 3
n-fiiiiali 3

7'g'9’'10"11"12"13"14" 15
We know that a set with finite number of elements is called a finite set.

~ M= {T‘:T‘ = ?—!;n EWande <n = 15} is a finite set.

Question 4.

Find, which of the following sets singleton sets are:

(i) The set of points of intersection of two non-parallel straight lines in the same plane
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 straight lines in the same plane.
Therefore, the set has only one element in it.

Then, the given set is singleton set.

(i)A = {x:Tx—3 =11}
Solution:
Given7x—3=11

= Tx=114+3

= Tx =14
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= x=—=2
~ A={2}
The set A has only one element in it.

Hence the given set A is a singleton set.

(i) B={y:Zy+1<3andy c W}
Solution:

Given 2y +1 < 3

Subtracting 1 from both sides, we get
= 2y+1—-1<3-1

= 2y =2

(Dividing both sides by 2)

The set B has only one element in it.

Hence the given set B 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.
Solution:

“The set of points of intersection of two parallel lines" is an empty set because two parallel lines do not
intersect anywhere.
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(ii)Ad ={x:xENand5 < x < 6}

Solution:

A={rxENand5 < x = 6}

As,5<x =6
* x=068
= A={a}

The set A has one element in it.

Hence the given set A is not an empty set.

(i) B = {x:x2 +4 = 0,x € N}

Solution:

GivenxZ+4 =0

= x2=—4

= x =+/—4 which is not a natural number.
Butx €N

. Bz{}

Given set B is an empty set.

(iv) € = {Even numbers between 6 & 10}

Solution:
Given C = {Even numbers between 6 and 10}
A C = {8}

The set C has one element in it.
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Hence, the given set C is not an empty set.

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

D = {Prime numbers between 7 and 11}
There is no prime number between 7 and 11.
D=0

The set D has no element in it.

Hence, the given set D is an empty set or null set.

Question 6.

(i) Are the sets A = {4, 5, 6} and B={x: x> — 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.
(ii) Two sets are said to be disjoint, if they have no element in common.

Solution:

(i) 4 = {4,5,6}

B={x:x2—-5x—6=0}

x2—5x—6=0

= x*—b6x+x—6=0

= x(x—6)+1{x—6)=0

= (x—6)(x+1)=0

Eitherx —6=0 0Or x+1=10
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x—6=0= x=06
x+1=0= x=-1
~ B ={p-1}
Set A and B have the element 6 in common. So these sets are joint sets.

Hence set A and set B are not disjoint.

(iVA={b,cd, e}

B = {x:xis a letter in the word “MASTER”}

~ B={m,a,s,ter}

The element ‘e’ is common in both the sets A and B.

Hence set A and set B are joint sets.

Question 7.

State, whether the following pairs of sets are equivalent or not:
(iA={x:xeNandl1ll=z2x—1}andB={w:yveEWand3 =y = 9}
(i) Set of integers and set of natural numbers.

(iii) Set of whole numbers and set of multiples of 3.

(iv) P={5,6,7,8}and M = {x:x € W and x < 4}

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

(JA={x:xENand 11 = 2x — 1}

11=2x -1

Adding 1 on both sides, we get

= 11+1=2x—-1+1
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= 12 = 2x
Dividing both sides by 2, we get

=

|.'|H__:l

=X

= 6=x

n A=1{1,2345,6)

- Cardinal number of set A, n(4) =6
B={y:vEWand3 =y =9}

- 3=y=9

B=1{3,4,5,6,7,8,9}

Cardinal number of set B, n(B) =7

Set A and set B are not equivalent.

(ii) We know that, 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 sets have infinite number
of elements.

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

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

(iv)P={5,6,7, 8}
Cardinal number of set P, n(P) = 4

M={xxeWandx =4}
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M={0,1,2,3,4}
Cardinal number of set M, n(M) =5

These sets are not equivalent, because both sets do not have same number of elements.

Question 8.

State, whether the following pairs of sets are equal or not:
(Y4 ={2,468} and

B ={2n:n € Nandn < 5}

(i)M ={x:x € Wandx +3 < 8} and
N={wvy=2n—1n&ENandn <5}

(i) E={x:x*+8x -9 =0}

F={1,-9}

(iv)A ={x:x € N,x < 3}

B={y:y*-3y+2=0}

Note: Two sets are equal, if both the sets have same (identical) elements.

Solution:

(i)4 = {2,46,8}

B={2n:n €Nandn < 5}
n=1,2234 [~7n <5]
Whenn=12n=2x1=2
Whenn=2,2n=2x2=4
Whenn =3,2n=2x3=6

Whenn =4,2n=2x%x4=238
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. B ={24,68]
Now we see that elements of sets A and B are same (identical)

~ Sets A and B are equal.

(ilM={x:x EWandx + 3 < 8}
x+3<8

Subtracting 3 from both sides, we get

=x="8—3

= x<5

~ M={01234}
N={wy=2n—1,n&ENandn <5}
y=2n—-1

n=12234 [“n < 5]
Whenn=1, y=2x1-1
=y=2—-1=1

Whenn =2, y=2x2 -1

= y=4—-1=3
Whenn =3,y =2x3 -1

= y=6—1=5
Whenn =4, y=2x4—-1

= y=8-1=7

~ N=11,3,57}

The elements of sets M and N are not same (identical).

~ Sets M and N are not equal.
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(i) E={x:x*+8x —9 =0}
x2+8x—-9=0
= x> +9%x—x—9=0
= x(x+9)—-1{x+9)=0
= (x—1)(x+9)=0

Eitherx +9=0or x—1=10
x+9=0= x=-9
x—1=0= x=1
~E={-91}
F=1{1,-9}
The elements of sets E and F are same (identical)

~ Sets E and F are equal.

(iv)A ={x:x € N,x < 3}
A={12)
B={y:y*-3y+2=0}
y2—3y+2=0

= yI—2v—y+2=0

= y(y—2)—1(y—-2)=0

= G-~ =0

~ Eithery—2=0or y—1=10

y—2=0= y=2
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y—1=0=yv=1

« B ={12)

The elements of sets A and B are same (identical).

~ Sets A and B are equal.

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.

(iii) The set of whole numbers less than 12.

(iv){x:x=3n—-2,ne W,n=8}
V) {xrx=3n—2,ne Zn =8}

(vi) {x:x =— ne€ w)
ntl

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
={9,8,7,6,5,4,3,2,1,-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.
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(iv){x:x=3n—2,n€ W,n = 8}

Substituting the valueof n=1(0, 1, 2, 3, 4, 5, 6, 7, 8) we get
={-2,1,4,7,10, 13, 16, 19, 22}

It is a finite set.

V) {xxx=3n—2,nE Z,n =8}

Substituting the valueof n=1(0, 1, 2, 3, 4,5, 6, 7, 8) we get
x={22, 19, 16, 13,10, 7, 4,1, -2, -5, ...}

It is an infinite set.

(vi){x: x= E,n (= ‘W}

(210t

It is an infinite set.

Question 10.

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

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

(iv) If A={x:x is 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
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(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

The cardinal numbers of both these sets = 10

~ The given statement is True.

(i) E= { Factorsof 15}

1x16=16
2xB=16
4dx4d=18

E ={1,248, 16}

F = { Factors of 20}

1x20=20
2x10=20
4x5=20

F ={1,2,4,510,20}

The elements of set E and set F are not same (identical)

Therefore, the given statement is false.

(iii) A = {Integers less than 20}

A={19, 18, 17, 16,........ 0,-1,-2,-3,...}
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The set A has infinite elements, so it is not a finite set.

Therefore, the given statement is false.

(iv) A = {x:xis an even prime number} = {2}
The given set A has only one element in it, so it is a singleton set.

Therefore, it is not an empty set.

Hence, the given statement is false.

(v) Set of odd prime numbers ={3, 5, 7, 11, 13, 17, 19, 23, ...}
The given set has infinite number of element, so it is an infinite set.
Therefore it is not an empty set.

Hence, the given statement is false.

(vi)

Integer Square of Integer Whole No.
0 (0)2= 0
*1 (x1)% = 1
+2 (+2)=4 2
+3 (£3)*=9 3
+4 (x4)2 =16 4
+5 (£5)2 =25 5

Set of squares of integers ={0, 1, 4, 9, 16, 25, ...}
Set of whole number={0, 1, 2, 3,4,5,6, 7, ...}
Therefore, these two sets are not equal sets.

Hence, the given statement is false.
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(vii) n{P) = n{M) means the number of elements of set P = Number of elements of set M.

~ Sets P and M are equivalent.

Hence, the given statement is true.

(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

Hence, the given statement is true.

(xi)n{A) = n(B)
i.e. Number of elements of set A = Number of elements of set B
~ Given sets are equivalent but not equal.

Hence, the given statement is false.
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