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' PANCHUL SHARMA
Question 1: 7006155132
Make correct statements by filling in the symbols c or ¢ in the blank spaces:

(i) {2, 3,4} .. {1, 2, 3,4, 5}
(ii) {a, b, c} ..{b,c d}
(iii) {x: x is a student of Class XI of your school} ... {x: x student of your

Exercise 1.3

school}

(iv) {x: xis acircle in the plane} ... {x: x is a circle in the same plane with
radius 1 unit}

(v) {x: xis a triangle in a plane}..{x: x is a rectangle in the plane}

(vi) {x: x is an equilateral triangle in a plane}... {x: x is a triangle in the same
plane}

(vii) {x: x is an even natural number} ... {x: x is an integer}

Answer 1:

(i) {2,3,4]<{1,2,3,4,5}

(i) fabojeibed]

(iii) {x: xis a student of class XI of your school}c {x: x is student of your
school}

(iv) {x: x is a circle in the plane} ¢ {x: x is a circle in the same plane with
radius 1 unit}

(v) {x:xisatrianglein a plane} ¢ {x: x is a rectangle in the plane}

(vi) {x: x is an equilateral triangle in a plane}c {x: x in a triangle in the
same plane} (vii) {x: x is an even natural number} c {x: x is an integer}

Question 2:

Examine whether the following statements are true or false:

(i) {a, b}« {b, c a}

(ii) {a, e} c {x: xis a vowel in the English alphabet}

) {1, 2,.3% ={1, 3, 5}

(iv) {a}c{a.b, c}

(v) {a}e(a b, 0)

(vi) {x: xis an even natural number less than 6} c {x: x is a natural number
which divides 36}

Answer 2:
(i) False. Each element of {a, b} is also an element of {b, c, a}.
(ii) True. a, e are two vowels of the English alphabet.



(iii) False. 2e{1, 2, 3}; however, 2¢{1, 3, 5}

(iv) True. Each element of {a} is also an element of {a, b, c}.

(v) False. The elements of {a, b, c} are a, b, c. Therefore, {a}c{a, b, c}
(vi) True. {x:x is an even natural number less than 6} = {2, 4}

{x:x is a natural number which divides 36}= {1, 2, 3,4, 6,9, 12, 18, 36}

Question 3:

Let A= {1, 2, {3, 4,}, 5}. Which of the following statements are incorrect
and why?

(i) {3,4}cA

(ii) {3,4}}eA

(iii) {{3,4}}cA

(iv) 1le A

(v) 1cA

(vi) {1,2,5}cA

(vii) {1, 2,5} €A

(viii) {1, 2,3} cA
(ix) PeA

(x) ®cA

(xi) {®}cA

Answer 3:

A={1, 2, {3,4} 5}

(i) The statement {3, 4} c A is incorrect because 3 € {3, 4}; however, 3¢A.
(ii) The statement {3, 4} €A is correct because {3, 4} is an element of A.

(iii) The statement {{3, 4}} c A is correct because {3, 4} € {{3,4}} and {3,
4%} € A.

(iv) The statement 1€A is correct because 1 is an element of A.

(v) The statement 1c A is incorrect because an element of a set can never be
a subset of itself.

(vi) The statement {1, 2, 5} c A is correct because each element of {1, 2, 5}
is also an element of A.

(vii) The statement {1, 2, 5} € A is incorrect because {1, 2, 5} is not an
element of A.

(viii) The statement {1, 2, 3} c Ais incorrect because 3 € {1, 2, 3}, however,
3¢A.

(ix) The statement ® € A is incorrect because @ is not an element of A.
(x) The statement ® c A is correct because ® is a subset of every set.
(xi) The statement {®} c A is incorrect because ®e {®}; however, ® € A.



Question 4:

Write down all the subsets of the following sets:
(i) {a}

(ii) {a, b}

() {1, 2, 3}
(iv) @

Answer 4:

(i) The subsets of {a} are ® and {a}.

(ii) The subsets of {a, b} are ®, {a}, {b}, and {a, b}.

(iii) The subsets of {1, 2, 3} are @, {1}, {2}, {3}, {1, 2}, {2, 3}, {1, 3}
and {1, 2, 3}

(iv) The only subset of ® is @.

Question 5:

How many elements has P(A), if A = ®?

Answer 5:

We know that if A is a set with m elements i.e., n(A) = m, then n[P(A)] = 2™,
If A=®, then n(A) = 0.
n[P(A)] =2°=1

Hence, P(A) has one element.

Question 6:

Write the following as intervals:
(i) {x:xeR,-4<x=<6}
(ii) {x:xeR,-12<x<-10}
(iii) {x: xeR, 0 x< 7}

(iv) {x: xeR,3sx<4}

Answer 6:
(i) {x: xeR, -4 <x =<6} =(-4, 6]
(ii) {x: xeR, -12 < x < =10} = (-12, -10)

(iii) {x: xeR, 0=sx<7}=[0,7)
(iv) {x:xeR,3<x<4} =][3 4]



Question 7:

Write the following intervals in set-builder form:
(i) (-3,0)

(ii) [6, 12]

(iii) (6, 12]

(iv) [-23, 5)

Answer 7:

((-3,0)={x: xeR,-3<x<0}
(ii)[6,12] ={x: xeR,6 s xs 12}
(W) (6,12] ={x: xeR, 6< x< 12}
(W) [-23,5) ={x: x€R,-23 £ x < 5}

Question 8:

What universal set (s) would you propose for each of the following?
(i) The set of right triangles

(ii) The set of isosceles triangles

Answer 8:

(i) For the set of right triangles, the universal set can be the set of triangles
or the set of polygons.

(ii) For the set of isosceles triangles, the universal set can be the set of
triangles or the set of polygons or the set of two-dimensional figures.



Question 9:

Given the sets A = {1, 3, 5}, B = {2, 4, 6} and C = {0, 2, 4, 6, 8}, which of
the following may be considered as universals set (s) for all the three sets A,
B and C

(i) {0, 1, 2, 3, 4, 5, 6}

(ii) ®

(i) {0,1,2,63,4,5,6,7,8,9, 10}

(iv) {1,2,3,4,5,6,7, 8}

Answer 9:

(i) It can be seen that Ac {0, 1, 2, 3, 4, 5, 6}

Bc{0,1,2; 3,4, 5,6}

However, C¢ {0, 1, 2, 3, 4, 5, 6}

Therefore, the set {0, 1, 2, 3, 4, 5, 6} cannot be the universal set for the sets
A, B, and C.

(ii)A¢®,Becd, Ce O

Therefore, ® cannot be the universal set for the sets A, B, and C.

(iii) Ac{0,1,2,3,4,5,6,7,8,9, 10}

Be{0;1,2,3:4; 5,6, 7; 8;9; 10}

€cc40;1;2:3:4,5: 6,7, 8:9; 10}

Therefore, the set {0, 1, 2, 3,4, 5, 6, 7, 8,9, 10} is the universal set for the
sets A, B, and C.

(iv)Ac{1,23,4,5,6, 7,8}

Bc{1,2,3,4,5,6,7, 8}

However, C ¢ {1, 2, 3,4, 5,6, 7, 8}

Therefore, the set {1, 2, 3, 4, 5, 6, 7, 8} cannot be the universal set for the
sets A, B, and C.



Exercise 1.4

Question 1:
Find the union of each of the following pairs of sets:
(1) Xm={1,3, 5}; Y={1,2 3}
(ii) A={a, e i o0, u}; B =1<{a, b, c}
(iii) A = {x: x is a natural number and multiple of 3}

B = {x: x is a natural number less than 6}
(iv) A = {x: xis a natural numberand 1 < x < 6}

B = {x: x is a natural number and 6 < x < 10}
(v) A={1,2,3}; B=0

Answer 1:

() X=H{1,3; 5} Y ={1, 2, 3}
XuY={1,2 3,5}

(ii) A={a,e i,o, u}B={a,b,c}
AuB={a, b, ce i o u}

(iii) A = {x: xis a natural number and multiple of 3} = {3, 6, 9 ...}
B = {x: x is a natural number less than 6} = {1, 2, 3,4, 5, 6}
AuB=4{1,2,4,53,6,9,612 ..}

AuB={x:x=1, 2,4, 5o0ramultiple of 3}

(iv) A = {x: xis a natural numberand 1 <x <6} ={2,3,4,5, 6}
B = {x: x is a natural number and 6 < x < 10} = {7, 8, 9}
AuB=+423,4,56,7,8,9}

AuB={x:xeNand1l < x < 10}

(v) A={1,2 3}, B=0o

AuB={1, 2, 3}

Question 2:
LetA={a, b}, B={a, b, c}. Is Ac B? What is Au B?

Answer 2:
Here, A = {a, b} and B = {a, b, c}
Yes, A c B.
AuB=4{a b,c} =8B

Question 3:
If A and B are two sets such that A c B, then what is A u B?

Answer 3:
If A and B are two sets such that A c B, then Au B = B.



Question 4:

IfA=4{1,2,3,4,B={3,4,5,6}C={5,6,7,8and D = {7, 8, 9, 10};
find

(i) AuB

(ii) A UC

(iii) BuC

(iv) BuD

(v) AuBuC

(vi) AuBubD

(vii) BUCuUD

Answer 5:

A={1,2,3,4],B={3,4,5,6}C={5,6,7,8andD = {7,8,9, 10}
(1) AuB={1, 2, 3,4, 5,6}

(W) AuvC=H{1, 2, 3,4,5,6, 7; B}

(iii) BuC=¢3,4,5,6,7, 8}

(iv) BuD=1{3,4,5,6,7,8,9, 10}

(v) AuBuC=4{1,23,4,56,7, 8}

(vi) AuBuD=1{(1,2,3,4,5,6,7 8,9, 10}
(vii) BuCuD =4{3,4,5,6,7,8,9, 10}

Question 5:

Find the intersection of each pair of sets:
(i) X={1,3, 5} Y={1, 2, 3}
(ii) A={a, e i o0 u} B ={a, b, c}

(iii) A = {x: x is a natural number and multiple of 3}
B = {x: x is a natural number less than 6}

(iv) A = {x: xis a natural numberand 1 < x < 6}
B = {x: x is a natural number and 6 < x < 10}

(v) A=({1, 2 3}, B=0

Answer 5:

(i) X=4{1, 3,5}, Y ={1, 2, 3}
Xny={1, 3}

(ii) A={a e i o0, u}, B ={a, b, c}
ANB = {a}

(iii) A = {x: xis a natural number and multiple of 3} = (3, 6,9 ...}
B = {x: x is a natural number less than 6} = {1, 2, 3, 4, 5}
ANB = {3}
(iv) A= {x: xis anatural numberand 1l <x <6} ={2, 3,4,5, 6}



B = {x: x is a natural number less than 6} = {1, 2, 3, 4, 5}
ANB = {3}
(iv) A = {x: xis a natural numberand 1 < x <6} ={2, 3,4, 5, 6}
B = {x: x is a natural number and 6 < x < 10}
= {7, 8, 9}
ANB=0
(v) A={1, 23}, B =®. So, ANB=0
Question 6:
IfA={3,5,7,9, 11}, B={7,9, 11, 13}, C = {11, 13, 15} and
D = {15, 17}; find
(i) ANB
(ii) BNC
(iii) ANCND
(iv) AnC
(v) BNnD
(vi) AN (BuC)
(vii) AND
(viii)AN (BuD)
(ix) (ANB)N (BuC)
(x) (AuD)N(BuC)

Answer 6:
(i) AnB={7,9, 11}
(ii) BNC= {11, 13}
(iii) ANCND={ANC}ND={11}n{15,17}y =0
(iv) AnNC = {11}
(v) BND=0
(vi) AN(BuC)=(ANB)u(ANC)
={7,9,11}u {11} = {7, 9, 11}
(viD)AND =0
(viii)AN(BuD)=(ANB)u(AND)
={7,9, 11} v® = {7,9, 11}
(ix) (AnB)N(BuC) = {7,9,11}n {7,9, 11, 13, 15} = {7, 9, 11}
(x) (AuD)Nn(BuC)={3,5,7,9,11,15,17)n{7,9, 11, 13, 15}
=«£7,9,11, 18}



Question 7:

If A = {x: xis a natural number}, B ={x: x is an even natural number}
C = {x: x is an odd natural number} and D = {x: x is a prime number},
find

(i) ANB
(i) ANC
(iii) AND
(iv) BnC
(v) BND
(vi) CNnD
Answer 7:

A = {x: x is a natural number} = {1, 2, 3,4, 5 ..}

B ={x: x is an even natural number} = {2, 4,6, 8 ..}

C = {x: x is an odd natural number} = {1, 3,5, 7,9 ...}
D = {x: x is a prime number} = {2, 3,5, 7 ..}

(i) ADNB = {x: xis aeven natural number} =B

(ii) ANC={x: xisan odd natural number} = C

(iii) AND = {x: x is a prime number} = D

(iv) BNC=0

(v) BND={2}

(vi) CND = {x: xis odd prime number}

Question 8:

Which of the following pairs of sets are disjoint

(i) {1, 2, 3,4} and {x: x is a natural number and 4 < x < 6}
(ii) {a,e i,o,u}yand{c d, e, f}

(iii) {x: xis an even integer} and {x: x is an odd integer}

Answer 8:

(i) {1, 2, 3, 4}

{x: x is a natural numberand 4 < x < 6} = {4, 5, 6}

Now, {1, 2, 3,4} N {4, 5, 6} = {4}

Therefore, this pair of sets is not disjoint.

(ii) {a,e i,o,uyNn(cd e, f}={e}

Therefore, {a, e, i, 0, u} and (c, d, e, f} are not disjoint.

(iii) {x: x is an even integer} N {x: x is an odd integer} = ®

Therefore, this pair of sets is disjoint.



Question 9:

IfA={3,6,9,12, 15, 18, 21}, B = {4, 8, 12, 16, 20},
C=14{2,46,8,6 10,12, 14, 16}, D = {5, 10, 15, 20}, find
(i) A-B

(ii) A-C
(iii) A-D
(iv) B-A
(v) C-A
(vi) D-A
(vii) B-C
(viii) B-D
(ix) C-B
(x) D-B
(xi) C-D
(xii) D-C
Answer 9:

(i) A-B=¢<3,6,09, 15, 18, 21}
(i) A-C=43,9, 15,18, 21}
(iii) A-D = {3, 6,9, 12, 18, 21}
(iv) B - A = {4, 8, 16, 20}

(v) C-A={2 48,10, 14, 16}
(vi) D - A = {5, 10, 20}

(vii)B - C = {20}

(viii)B - D = {4, 8, 12, 16}

(ix) C - B = {2, 6, 10, 14}

(x) D-B =<5, 10, 15}

(xi) C-D = {2, 4, 6, 8, 12, 14, 16}
(xii)D - C = {5, 15, 20}

Question 10:

IfX=4{a, b, c,dyandY = {f, b, d, g}, find
(i) X-Y

(i)Y -X

(iii) XNy



Answer 10:
(i) X-Y={a c}

(i) Y-X={f, g}
(iii) XNY={b, d}

Question 11:

If R is the set of real numbers and Q is the set of rational numbers, then what
is R - Q?

Answer 11:

R: set of real numbers

Q: set of rational numbers

Therefore, R -= Q is a set of irrational numbers.

Question 12:

State whether each of the following statement is true or false. Justify your
answer.

(i) {2, 3,4,5} and {3, 6} are disjoint sets.

(ii){a, e, i,0,u } and {a, b, ¢, d} are disjoint sets.

(iii) {2, 6,10, 14} and {3, 7, 11, 15} are disjoint sets.
(iv) {2,6, 10} and {3, 7, 11} are disjoint sets.

Answer 12:

(i) False

As 3 € {2, 3,4,5}, 3€{3, 6}

= {2,3,4,5} N {3, 6} = {3}

(ii) False

Asae {a,e i,o,u},ac{a, b, c d}
= {a, e, i,o,u}N{a b,c d} = {a}
(iii) True

As {2,6,10,14} N {3,7,11,15} =0
(iv) True

As {2,6,10}N{3,7, 11} =@



Exercise 1.5
Question 1:
letU={1,2,3;4,5,6,7,89} A={1,2, 3,4}, B={2,4,6, 8 and
C={3,4,5, 6}. Find
(i) A
(ii) B
(iii)  (Aucy

(iv) {(AuUB)
v) (a)

(vi) (B-C)

Answer 1:
U={1,23,4,56,7,89A={1,23,4}B={24,6,8}
C=4{3456}

(1) A'=1{5,6,7.8,9]

(ii) B'={1.3,5,7.9}

(i) AuC={1,23,4,5,6}

~(AuUC) ={7.8,9}

(iv) AuB=1{1,2,3,4,6,8}
(AuB) ={5,7,9}

Question 2:

Ifu=14{a, b, c d e f g h}, find the complements of the following sets:
(i) A={a, b, c}

(ii)B={d, e £, g}

(iii) C={a, c e g}

(iv) D={f g h, a}

Answer 2:
U={a, b c def g h}
(i) A={a, b, c}

A'=ld.e f,g.h}

(ii)B={d, e £, g}
~B'= ,u.h.c.h}



(iii) C={a c e g}

2 C={b.d.f,h]
(iv) D={f, g h, a}
D= f:f?.c'.rf.(’i

Question 3:

Taking the set of natural numbers as the universal set, write down the
complements of the following sets:

(i) {x: x is an even natural number}

(ii) {x: x is an odd natural number}

(iii) {x: x is a positive multiple of 3}

(iv) {x: x is a prime number}

(v) {x: xis a natural number divisible by 3 and 5}

(vi) {x: x is a perfect square}

(vii) {x: x is perfect cube}

(viii) {x: x + 5 = 8} (ix) {x: 2x + 5 =9}
(x) {x:x=7}
(xi) {x: xeNand2x+ 1 > 10}

Answer 3:

U = N: Set of natural numbers

(i) {x: xis an even natural number} " = {x: x is an odd natural number}

(ii) {x: x is an odd natural number} " = {x: x is an even natural number}

(iii) {x: x is a positive multiple of 3} "= {x: x e N and x is not a multiple of

3}

(iv) {x: xis a prime number} " ={x: x is a positive composite number and x
=1}

(v) {x: x is a natural number divisible by 3 and 5} " = {x: x is a natural number
that is not divisible by 3 or 5}

(vi) {x: x is a perfect square}’ = {x: x e N and x is not a perfect square}

(vii) {x: x is a perfect cube} = {x: x € N and x is not a perfect cube}

(viii) {x: x+5=8}" ={x: xeNand x + 3}



(ix) {(x:2x+5=9}" = {x: xeNand x # 2}
(x){x: x27} ={x: xeNand x < 7}

(xi) {x: xeNand2x+ 1> 10} ={x:xeNandx < 9/2}

Question 4:
If U= {1, 2:3; 4,,5:6,7,8, 9},

A=1{2,4,6,8 and B=1{2 3,5, 7}

Verify that

) (AUB) =A""B'(jiy (ANB) =A'UB'

Answer 4:
Uu=14{1,23,4,5,6,7,8, 9}
A={2,4,6,8}B={23,5 7}

Q)

(AUB) ={2,3,4,5,6,7,8) ={1,9]
A'NB'={1,3,5 7.9 (1 4,6,8 9)={1,9)

~(AUB) =A'nB’
(i)

(AnB) ={2}' ={1,3,4,5.6,7.8,9]
A'UB'={1,3.5,7,9}U{1, 4,6,89}={1,3,4,5,6, 7, 8.9]

~(ANB) =A’"UB’

Question 5:
Draw appropriate Venn diagram for each of the following:

() (AuB)
(i)  Anp

Giiy (AnB)




(iv) A'UB

Answer 5:
AUB)
M ( )
Ry g
(ii) .‘\' ~ n
' A B

Question 6:
Let U be the set of all triangles in a plane. If A is the set of all triangles with at

least one angle different from 60°, what isA"?

Answer 6:
A" is the set of all equilateral triangles.



Question 7:

Fill in the blanks to make each of the following a true statement:
(i) AUA =..

(i) 'NA= ..

(iii) ANA'=...

(iv) UnA=..

Answer 7:

(i) AUuA'=U

(i) NA=UNA=A
~O'NA=A

(IiANA" =0

(VUNA=0ONA=0
~U'NA=0



Exercise 1.6
Question 1:
If X and Y are two sets such that n(X) = 17, n(Y) = 23 and n(X u Y) = 38, find
n(X NY).

Answer 1:

It is given that:

n(X) = 17, n(Y) = 23, n(X u Y) = 38
nxXny)=72

We know that:
n(XOUY)=n(X)+n(Y)-n(XnY)
~38=17+23 - n(XNY)
=>n(XnY)=40-38=2

~n(XnY)=2

Question 2:
If X and Y are two sets such that X uY has 18 elements, X has 8 elements and

Y has 15 elements; how many elements does X NY have?

Answer 2:
It is given that:
n(XUY)=18, n(X)=8 n(Y)=15

n(Xif?yY) =72

We know that:
n(XuY)=n(X)+n(Y)-n(XnY)
~18=8+15-n(XNY)
=n(XNnY)=23-18=5

~n(XNY)=5

Question 3:
In a group of 400 people, 250 can speak Hindi and 200 can speak English. How

many people can speak both Hindi and English?

Answer 3:

Let H be the set of people who speak Hindi, and E be the set of people who
speak English

~n(HUE) =400, n(H) =250, n(E)=200 n(HNE)="?
We know that: n(H U E) = n(H) + n(E) - n(H N E)

~» 400 = 250 + 200 - n(H N E)

=400 =450 -n(HNE) = n(HNE) =450 - 400

~n(HNE) =50

Thus, 50 people can speak both Hindi and English.




Question 4:
If S and T are two sets such that S has 21 elements, T has 32 elements, and

S NThas 11 elements, how many elements does S U T have?

Answer 4:

It is given that: n(S) =21, n(T)=32,n(SNT) =11
We know that: n(SuUT)=n(S)+n(T)-n(SNT)
~n(SuT)=21+32-11 =42

Thus, the set (S U T) has 42 elements.

Question 5:
If Xand Y are two sets such that X has 40 elements, X uY has 60 elements and

X NY has 10 elements, how many elements does Y have?

Answer 5:

It is given that: n(X) = 40, n(X U Y)
= 60, n(X NY) =10 We know that:
nXuY)=nX)+nlY)-nXNY).
60 =40 + n(Y) - 10

~n(Y) = 60 - (40 - 10) = 30

Thus, the set Y has 30 elements.

Question 6:
In a group of 70 people, 37 like coffee, 52 like tea, and each person likes at

least one of the two drinks. How many people like both coffee and tea?

Answer 6:

Let C denote the set of people who like coffee, and T denote the set of people
who like tea n(C U T) = 70, n(C) = 37, n(T) = 52 We know that:
NCuT)=n(C)+n(T)-n(CNT)~70=37+52-n(CNT)
=270=89-n(CNT)

=>n(CNT)=89-70=19

Thus, 19 people like both coffee and tea.



Question 7:
In a group of 65 people, 40 like cricket, 10 like both cricket and tennis. How

many like tennis only and not cricket? How many like tennis?

Answer 7:

Let C denote the set of people who like cricket, and T denote the set of people
who like tennis

~n(CuT)=65 n(C)=40, n(CNT) =10

We know that: n(CUT) =n(C) + n(T) -=n(CNT)
» 65 =40+ n(T) - 10

= 65 = 30 + n(T)

= n(T) = 65-30 =35

Therefore, 35 people like tennis.

Now,
(T-CQQu((TNnC) =T

Also,

(T-O)N(TNC) =09
«n(M=nT-C)+n(TNC)
=235=n(T-C)+ 10
=>n(T-C)=35-10= 25
Thus, 25 people like only tennis.



Question 8:
In a committee, 50 people speak French, 20 speak Spanish and 10 speak both
Spanish and French. How many speak at least one of these two languages?

Answer 8:
Let F be the set of people in the committee who speak French, and
S be the set of people in the committee who speak Spanish

~ n(F) = 50, n(S) = 20, n(SNF)=10
We know that: n(SUF) = n(S) + n(F) - n(SNF)
=20+ 50 - 10

=70-10 = 60

Thus, 60 people in the committee speak at least one of the two languages.



