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Chapter — 1: Sets

Exercise 1.1

Which of the following are sets? Justify your answer.

(@)
(i)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(1)

(i1)
(iif)
(iv)
(v)
(vi)

(vii)
(viii)

(ix)

The collection of all the months of a year beginning with the letter J.
The collection of ten most talented writers of India.

A team of eleven best-cricket batsmen of the world.

The collection of all boys in your class.

The collection of all natural numbers less than 100.

A collection of novels written by the writer Munshi Prem Chand.
The collection of all even integers.

The collection of questions in this Chapter.
A collection of most dangerous animals of the world.

The collection of all months of a year with J as initial are January, June and July. Hence, it is a well-
defined and is therefore a set {January, June, July}.

The collection of ten most talented writers of India is not well-defined as it may vary from one
person to another. Hence, it is not a set.

The team of 11 best-cricket batsmen of the world is not well-defined as it may vary from one parson
to another as they may vary from one person to another. Hence, it is not a set.

The collection of all boys in your class is well-defined as your-class is fixed. Hence, it is a set.

The collection of all natural numbersless than 100 will be from 1 to 99. Hence, it is well-defined and
is therefore a set.

Novels written by writer Munshi Prem cham is a well-defined collection as he is no more so. Hence
it is a set.

The collection of all even integers is well-defined and hence is a set.
The collection of questions in this chapter is well-defined and hence is a set.

The collection of most dangerous animals of the world is not well-defined as it may vary from one
person to another.

Let A={1,2,3,4,5, 6}. Insert the appropriate symbol € or ¢ in the blank spaces:

(i)
(iv)
(i)
(iv)

5...A (i) 8...A (iii) 0...A

4...A ) 2...A (vi) 10...A

5€A (ii) 8eA (iii) 0egA
4 €A v) 2 €A (vi) 10 ¢ A

Werite the following sets in roster form:

()

(i)
(iii)
(iv)
A7)

(vi)
(1)

(ii)
(iii)
(iv)

™)
(vi)

A ={x:xis an integer and -3 <x <7}

B = {x : x is a natural number less than 6}

C = {x : x is a two-digit natural number such that the sum of its digits is 8}
D = {x : x is a prime number which is divisor of 60}

E = The set of all letters in the word TRIGONOMETRY
F = The set of all letters in the word BETTER
A=1{-3,-2,-1,0,1,2,3,4,5,6}

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

C= {17, 26, 35,44, 53,62, 71, 80}

x = Prime number which are divisor of 60

Factors of 60 are 1,2,3,4,5,6,10,12,15,20,30,60

Hence,x=2,3,5

D=1{23,5}
E={T,R,1G,O,N,M,E, Y}
F={B,E,T,R}

Write the following sets in the set-builder form:
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@) 3,6,9,12} ()  12,4,8,16,32) (i) {5, 25, 125, 625}
(iv)  12,4,6,..} (V) {1,4,9, . . .,100}
Ad. () {3,6,9,12}={3x 1,3 x2,3x 3,3 x 4}

= {x : x=3n, n is natural number and 1< n <4}
(ii) {2,4,8,16,32}1={21,22 23 24 25}

={x :x=2" nis natural number and 1 <n <5}
(iii) {5,25,125,625}={5", 5%, 53, 5%}

={x :x=15" nis natural number and 1 <n <4}
(iv) {2,4,6,}={2x1,2x2,2%x3, ...}

={x : x = 2n, n is a natural number}
W) {1,4,9,...,100}={12,22,32, ..., 10%}

= {x : x = n?, x is a natural number and 1 <n < 10}

Qs. List all the elements of the following sets :

(i) A = {x : x is an odd natural number}
1
(i) B = {x : x is an integer, _5 <x< 5
(iii) C = {x : x is an integer, x* <4}
(iv) D = {x : x is a letter in the word “LOYAL”}
w) E = {x : x is a month of a year not having 31 days}
(vi) F = {x : x is a consonant in the English alphabet which precedes & }.

A5, (1) A={1,3,57, ...}
. 9 1
(i1) B ={0,1,2,3,4} (asE:4.5 and _E: -0.5)

(iii) x’<4
=P )2
=>x<+£2
So, C ={-2,-1,0,1,2}
(vi) D={L,0,Y, A}
W) E = {February, April, June, September, November}
(vi) F={b,c,d,f, g h,j}

Q6. Match each of the set on the left in the roster form with the same set on the right described in set-
builder form:
>i) {1,2,3, 6} (a) {x : x is a prime number and a divisor of 6}
(i) {2, 3} (b) {x : x is an odd natural number less than 10}
(iii) {ML,A,T,H,E,I,C,S} (c) {x : x is natural number and divisor of 6}
(iv) {1,3,5,7,9} (d) {x : x is a letter of the word MATHEMATICS}.
A.6. (1) i) ———(¢)
i) ————— (@
(ii)—————— (@)
(iv)———(b)
Exercisel.2
Q1. Which of the following are examples of the null set
(i) Set of odd natural numbers divisible by 2
(i) Set of even prime numbers
(iii) {x : x is a natural numbers, x <5 and x > 7}
(iv) {y : y is a point common to any two parallel lines}
Al (1) There is no odd number that can be divided by 2.
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A2,

Q3.
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Q4.
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Q5.

The given set is a null set.

(i) An even prime number is 2. Hence, the set will have 2 as element. .. The given set is not a null set.

(iii) As there is no natural number which is both less than 5 and greater than 7. .. The given set is a null
set.

@iv) Two parallel lines never meets and hence no common point. .. The given set is a null set.

Which of the following sets are finite or infinite
>i) The set of months of a year

(ii) {1,2,3,...}

(iii) {1,2,3,...,99,100}

(iv) The set of positive integers greater than 100

W) The set of prime numbers less than 99

(1) The set of months of a year has 12 elements. Here, the set is finite.

(i1) The given set has the natural number as its elements. Hence, the set is infinite.
(iii) The given set has 100 elements i.e., from 1 to 100. Hence, the set is finite.
@iv) There are infinite numbers of positive integers greater than 100. Hence the set is infinite.
W) The numbers of prime number less than 99 is finite. Hence, the set is finite.
State whether each of the following set is finite or infinite:

(i) The set of lines which are parallel to the x-axis

(ii) The set of letters in the English alphabet

(iii) The set of numbers which are multiple of 5

(iv) The set of animals living on the earth

W) The set of circles passing through the origin (0,0)

(1) We can draw infinite number of lines parallel to x-axis.

The set is infinite.
(i) There are 26 letters in the English alphabet.
The set is finite.
(iii) There are infinite number which are a multiple of 5.
The set is infinite
@iv) The numbers of animals living on earth are finite.
The set is finite.
W) There can be infinite number of circular passing through origin (0,0).
The set is infinite.

In the following, state whether A = B or not:
)] A={a,b,c,d} B={d,c,b,a}

(ii) A=1{4,8,12,16} B=1{8,4,16,18}
(iii) A=1{2,4,6,8,10} B = { x : x is positive even integer and x < 10}
(@iv) A ={x:xis amultiple of 10}, B={10, 15,20, 25, 30,...}
(1) As A and B has a, b, ¢ and d as elements and are exactly the same, Hence, A = B.
(i1) Hence, 12 € A butl2 ¢B
Similarly 18 € B but 18 ¢ A.
So, A #B.
(ii1) A=1{24,6,8,10} and B = {2,4,6,8,10}
So, A=B.
W) A={10,20,30,40, ...} and B={10,15,20,25,30, ...}
So, A #B.

Are the following pair of sets equal? Give reasons.
) A ={2,3}, B = {x:xis solution of x>+ 5x + 6 = 0}
(i) A ={Xx:xis aletter in the word FOLLOW}
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Q1.
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Q2.

B ={y:yis aletter in the word WOLF}
6] A=1{2,3)
B = {x: x is solution of x4+ 5x + 6 = 0}
So, x>+ 5x+6=0
W +2x+3x+6=0
x(x+2) +3(x+2)=0
x+2)(x*+3)=0
x=-2,-3
So, B={-2,-3}
So, A#B.
(i1) A = {x:x1is aletter in word FOLLOW}
A={F,O,L, W}
B = {x : x is a letter in word WOLF}
B={W,O,L, F}

So, A =B as the elements are all same.

Uy

From the sets given below, select equal sets :

A={2,4,8,12}, B={1,2,3,4}, C={4,8,12,14}, D={3,1,4,2}

E={-1,1; F=1{0,a}, G={,-1};, H={0,1;
B=D={1,2,3,4}={3,1,4,2}

E=G={1,1}={1,-1}.

Exercise 1.3

Make correct statements by filling in the symbols c or & in the blank spaces :
a{2,3,4}...{1,2,3,45} (i) {a,b,c}...{b,c,d}
(iii) {x : x is a student of Class XI of your school}. . .{x : x 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 : 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}

)] {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 yours school} < {x : x is a student of your school}

@iv) As any circle in the plane can have radius more or less than 1 unit.

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

W) As a triangle can never be a rectangle.

{x : x is a triangle in a plane} ;é {x : x is a triangle in the same plane}

(vi) Any triangle in a plane can be scaler, isosceles, equilateral.

So. {x : x is a equilateral triangle in a plane} < {x : x is a triangle in the same plane}

(vii) As all even natural number is also an integer.
{x : x is an even natural number}  {x : x is an integer}.
Examine whether the following statements are true or false:

) {a,b} Z{b,ca}

(ii) { a, e} c{x:xis avowel in the English alphabet}
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A2,

A.3.

Q4.

Ad4.

Q5.

A.S.

Q6.

A.6.

(i) {1,2,3}c {1,3,5}
(iv){a} c{a,bc}
WM {a} e{ab, c}
(vi) { x : x is an even natural number less than 6} c { x : x is a natural number which divides 36}
False as every element of set {a, b} is also an element of {b, ¢, a} hence {a, b} < { b, c, a}.

(1)
(i)
(ii1)
(iv)
)
(vi)

(i)
(iv)

(vii)

True as every element in {a, e} is also a vowel in English alphabet.
Falseas2 € {1,2,3} but2 ¢ {1, 3, 5}.

Trueasa € {a} isalsoa € {a, b, ¢}

False asa € {a, b, c} but {a} € {a, b, ¢}

{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}
As {2,4}c{1,2,3,4,6,9,12, 18, 36}

It is true.
LetA={1,2,{3,4},5}. Which of the following statements are incorrect and why?
{3,4} cA (i) {3,4} €A (iii) {{3,4}} cA
1 €A W) 1cA (vi) {1,2,5} cA
{1,2,5} €A (viii) {1,2,3} cA (ix) deA
dcA i)  {$}CA

)
)
(i1)
(iii)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
(69
(xi)

Falseas3 ¢ Aand 4 ¢ 4. So, {3,4} Z£A.

True as {3, 4} € A.i.e, {3, 4} is an element of A.
True as {3,4} €A so, {3,4} CA.

True as 1 is an element of A.

False as 1 is not a set so it cannot be a subset of A.
Trueas 1 €A,2 €eAand5 €A. so, {1,2,5} CA.
False as {1, 2, 5} is not an element of A.

False of 3 ¢ A.

False as ¢ is not an element of A.
True, ¢ = A as¢ is a subset of every set.

False, as ¢ is not an element of A.

Write down all the subsets of the following sets

()
(1)
(i1)
(iii)
(iv)

{a} (i) {a, b} (iii) {1,2,3} (iv) ¢
Subset of {a} = {a}, ¢ .

Subset of {a, b} = ¢ ,{a},{b},{a, b}
Subset of {1,2,3} = ¢ ,{1},{2},{3}, {1.2}, {1,3}, {2,3}, {1,2,3}.
Subset of ¢ =¢ .

How many elements has P(A), if A=¢ ?

As A=¢ , no elements
n(A)=0=m
So, n[P(A)]=2m=20=1,

Write the following as intervals:

()
(iii)
(1)

(i)

{x:xeR,—-4<x<6} (ii) {x:x eR,-12 <x<-10}
{x:xeR,0<x<7} (iv) {x:x eR,3<x <4}

As x does not include —4 while 6 is included.

(-4, 6].

As x does not include both —12 and —10.
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Q7.

A7,

Q8.

AS.

Q.

(iii)

(iv)

(-12,-10)

As x includes 0 but does not includes 7.
[0,7)

As includes both 3 and 4

(3,4]

Write the following intervals in set-builder form :

()
6]
(ii)
(iii)
(iv)

=3,0 (i) [6,12] i) (6, 12] (iv)
[-3,0] = {x:xsuchthat xe R, -3 <x <0}

[6,12] = {x:x €R, 6 <x <12}
(6,12]= {x:x€R, 6 <x <12}
[-23,5)= {x:xeR, 23 <x <5}

What universal set(s) would you propose for each of the following:

(@)
®
(i)

Given the sets A = {1, 3,5}, B={2, 4, 6} and C = {0, 2, 4, 6, 8}, which of the following may be

The set of right triangles. (i) The set of isosceles triangles.
The set of all triangles. U= {x : x is a triangle in a plane}

The set of all triangles. U= {x : x is a triangle in a plane}

considered as universal set (s) for all the three sets A, B and C

A9.

Q1.

A.l.

Q2.
A2,

()

(ii)
(iii)
(iv)

Universal set of A, B and C must includes all elements of A, B and C, i.e.0,1,2,3,4,5,6,8.

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

o
{0,1,2,3,4,5,6,7,8,9,10}
11,2,3,4,5,6,7,8}

So, the universal set of A, B and C is (iii) {0,1,2,3,4,5,6,7,8,9,10}.

Exercisel.4

Find the union of each of the following pairs of sets:

()

(i)
(iii)
(iv)

\2)
@)
(i1)
(iii)

X={1,3,5Y={1,2,3}
A=|a, el o0 u} B={a,b,c}

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

A = {x : x is a natural number and 1 <x <6}

B = {x : x is a natural number and 6 <x <10 }
A={1,2,3},B=¢

X uY={135}u{1,23}={1,235}.
AuB={a,e i,0,u} U{ab,c}=1{ab,c,e,io0,u}
A=1{3,6,9,12 ...}

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

So,AUB={3,6,9,12, ...} U {1,2,3,4,5}

(iv)

=1{1,2,3,4,5,6,9,12 ...}
A=12,3,4,5,6}
B=1{7,8,9}

So,AUB=1{2,3,4,56} U {7,8,9}=1{23,4,56,7,8,9}

)

AUB={1,2,3} U ¢={1,2,3}.

LetA={a b},B={a b c}.IsA < B? Whatis AUB?

Given,

A=1{a,b}
B={a,b,c}

Yes A c Basa,b € Aanda,b €B.
And AuB={a,b} u{ab,c} ={ab,c} =B

[-23,5)

Yshiksha



Q3.
A3.

Q4.

AA4.

Q5.

Q6.

A.6.

If A and B are two sets such that A < B, then what is AUB ?
IfAcBthenleta € A and also a € B.

butbeBandbg Aie, A= {a} and B = {a, b}
So,AUB={x:x €Aorxe B}
= {a, b}
=B
IfA={1,2,3,4},B={3,4,5,6},C={5,6,7,8} and D={7,8,9,10 }; find

@) AUB ) AuC (i) BuUC (ivyBUD

W) AuBUC (vi) AUuBUD (vii) BuCuD
6)] AuB={1,2,3,4} U {3,4,5,6}

=1{1,2,3,4,5,6}
() AUC=1{1,2,3,4}U{56,7,8)
=1{1,2,3,4,5,6,7,8}
(i) BuUC=1{3,4,56}U{5,6,7, 8}
=1{3,4,5,6,7,8}
(ivy BuD={3,4,56}U{7,8,09,10}
=1{3,4,5,6,7,8,9, 10}
vy  AUBUC=(AUB)UC={1234,56} U {5678}
=1{1,2,3,4,5,6,7,8}
(v) AUBUD=(AUB)UD={1234,56} U {7.8,9,10}
=1{1,2,3,4,5,6,7,8,9, 10}
(vii) BuCuUD=BUC)UD={34,56,7.8} U{7,89,10}
= 1{3,4,5,6,7,8,9, 10}

Find the intersection of each pair of sets of question 1 above.
) XNY={135}N{1,2,3} = {1,3}

(i1) A={a,e i,0,u} N {a,b,c}={a}
(iii) ANB=1{3,69,12 ...} N {1,2,3,4,5}
= {3}
>iv) ANB={2,34,5,6}N {789} = ¢
) ANB={1,23} N¢=¢
IfA={3,5,7,9,11}, B={7,9,11, 13}, C = {11, 13, 15}and D = {15, 17}; find

@) A NB i) BANC (i) ANCND
(ivy ANC V) BND vi) A NBUC)
(vii AND (vilj ANBUD) (x) (A NB)NBUC)

x) (A UD)N(BUC)
(i) ANB={3,579,11} N {7,9,11,13}

=1{7,9,11}
(i) BNC={7,911,13} N {11,13,15}
= (11,13}

(i) ANCND=(ANC)ND
=[{3,5,7,9,11} N {11,13,15}] N {15,17}.
= {11} N {15,17} =¢.

(ivy ANC={3,579,11}N {11,13,15}.

= {11}
(v  BND={79,11,13} N {1517}=¢
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Q7.

A7,

QS.

A.8.

Q9.

A9.

&)  ANBUO)={3,57911} N[{79,11,13} U{11,13,15}]
= 13,5,7,9,11} N {7,9,11,13,15}.
= (79,11}
(vii) AND={3,579,11} N {1517} = ¢.
(viii) ANBUD)={3,57.9,11} N [{7,9,11,13} U{15,17}]
= {3,5,7,9,11} N {7.9,11,13,15,17}
= {7.9,11}
(ix) (ANB)NBUC)=[{3,57.9,11} N{7,9,11,13}] N [{7.9,11, 13} U{11,13, 15}]
= {7,911} N {7,9,11,13,15}
={7,9,11}.
x)  (AuD)N (BUC)=[{3,57.9,11} U{I5,17}] N [{7,9, 11,13} U {11, 13, 15}
={3,5,7.9,11,15,17} N {7,9,11,13,15}
={7.9,11,15}.

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

@) ANB (i) A NC (iii) A ND
(ivy B ANC (v)B "D (vi) C "D
A={1,2345,6,..}

B=1{246,..}

C=1{135,...}

D=1{235,....,}

(1) ANB={1234..}N{246,..}={24,6...} =B.

(ii) ANC={1,234,...} N{1,35...} ={1,3,5,...} =C.

(iii) BNC={2406,...} N{1,3,5 ...} =¢.

(iv) BND={24,6...} N {2,3,5...} ={2}

W) CND={1,3,5...} N {2,3,5...} ={3,5,7 ...} = {x : x is odd prime number}

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}
(i) {a, e,i,0,u}and {¢, d, e [}
(iii) {x : xis an even integer} and {x : x is an odd integer}
(1) {1,2,3,4} N {x : x is a natural number and 4 <x < 6}
{1,2,3,4} N {4,5, 6}
{4 #¢

Hence, the given pair of set is not disjoint.
(i1) {a,e,1,0,u} N {c, d, e, f}
fe} #0
Hence, the given pair of set is not disjoint.
(iii) {x: x is an even integer} N {x: x is are odd integer}.
=4
As there is no integer which is both even and odd at the same time.
. Given pair of set are disjoint.

IfA={3,6,9,12, 15, 18,21}, B={4,8, 12, 16, 20},
C=12,4,6,8,10,12, 14, 16}, D = {5, 10, 15, 20}; find

@) A-B (i) A-C (i) A-D (v) B-A
V) C-A (vij D-A (vi) B-C (vii B-D
ixx C-B (x) D-B (xi C-D (i) D-C
(i) A-B={3,69,12,15,1821} — {4,8,12,16,20}
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Q10.

A.10.

Qll.
Al

Q12.

A.12.

= {3,6,9,15,18,21}

(i)  A-C=1{3,69,1215,1821} - {2,4,6,8,10,12,14,16}
= {3,9,15,18,21}
(i) A-D={3,6,9,12,15,18,21} — {5,10,15,20}
= {3,6,9,12,18,21}
(ivy B-A={48,12,1620} - {3,6,9,12,15,18,21}
= (48,1620}
(v)  C—-A=1{246810,1214,16} - {3,6,9,12,15,1821}
= 2,4,8,10,14,16}
(i)  D-A={510,1520} - {3,6,9,12,15,18,21}
={5,10,20}
(vii) B -C={4,8,12,16,20} — {2,4.6,8,10,12,14,16}
=1{20}
(viii) B -D={4,8,12,16,20} — {5,10,15,20}
= {4,8,12,16}
(ix) C-B=1{24,68,10,12,14,16} — {4,8,12,16,20}
= {2,6,10,14}
(x) D-B=1{510,1520} - {4,8,12,16,20}
= {5,10,15}
(xij C-D=1{24,6%,10,12,14,16} — {5,10,15,20}
= 12,4,6,8,12,14,16}
(xii) D-C={510,1520} - {2,4,6,8,10,12,14,16}
= {5,15,20}
IfX={a,b,c,d}andY={f,b,d, g}, find
@) X-Y i) Y-X (i) XNY
(i) X-Y={ab,c,d —(£b,d g
= {a, ¢}
(i) Y-X={fb,d g} - {ab,ecdl
={f g}
(i) XNY={ab,cd NIfb,d g
= (b, d}.

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

R — Q = {x: x is a real number but not rational number}

= {x: x is an irrational number}

Since real number = rational number + irrational number

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

()

(i)
(iii)
(iv)
@)

(i1)
(iii)
(iv)

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

{a, e, i, 0, u} and {a, b, c, d}are disjoint sets.

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

{2, 6,10} and {3, 7, 11} are disjoint sets.

False, as {2,3,4,5} N {3,6} = {3} # ¢ .Hence sets are not disjoint.

False as {a, e, 1,0,u} N {a, b, c,d} = {a} # ¢ Hence sets are not disjoint.
True as {2,6,10,14} N {3,7,11,15} =¢ . Hence sets are disjoint.
True as {2,6,10} N {3,7,11}=¢ . Hence sets are disjoint.
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Q2.

A2,

Q3.

sets:

A.3.

Exercise 1.5
LetU={1,2,3,4,5,6,7,8,9},A={1,2,3,4},B={2,4,6,8} andC={3,4,5,6}.

Find ()A' (i) B’ (i) (A UC)’ (iv) (A UB)
M @AH' (vi) B-C)’
(i) A'=U-A={1,23456,789} — {1,2,3.4}
= {5,6,7,8,9}
(i) B'=U-B={1,234,5,6,7.89} - {2,468}
= {1,3,5,7,9}.

(iii) AuC)y=A'"NC
={5,6,7,8,9} N [U-C] [ ()]
= {5,6,7,8,9} N [{1,2,3,4,5,6,1,8,9} — {3,4,5,6}]
= {5,6,7,8,9} N {1,2,7,8,9}
={7,8,9}
(iv) (AuB) =A’"N B’ [By demorgan’s law]
= {5,6,7,8,9} N {1,3,5,7,9} [ (i) and (ii)]
= {5,7,9}.
W) (A =U-A"={1,2,3,4,5,6,7,8,9} — {5,6,7,8,9} [ (1)]
={1,234}=A
(A" =A.
(vi) B-C)=U-B-0C)=1{1,2,3,4,5,6,7,8,9} —[{2,4,6,8} — {3,4,5, 6}]
={1,2,3,4,5,6,7,8,9} — {2,8}
={1,3,4,5,6,7,9}.

IfU={a,b,cd,e,f g h} find the complements of the following sets :
(i) A={a, b, c} (ii) B={,ef g}
(iii) C= {a) G e g} (iV) D= {.ﬁ 8 h, ll}
(1) A'=U-A={a,b,c,d,e, f, g, h}—{ab,c}
={d,e, f, g, h}

(i1) B'=U-B={a,b,c,d, e, f, g h}—-{defg}

={a, b, c, h}.
(iii) C'=U-C={a,b,c,d, e f g h}—{ac,e,g}.
={b, d, f, h}
(iv) D'=U-D={a,b,c,d,e, f,g h}—{f g h,a}
={b,c,d, e}

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

(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 }

W) {x : x is a natural number divisible by 3 and 5}

(vi) {x : x is a perfect square } (vii) { x : x is a perfect cube}
(viii) {x:x+5=8} (ix){x:2x+5=9}

x) x:x2>7} xi) {x:xeNand2x+1>10}
(1) {x : x is an odd natural number}

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

(iii) {x : x is not a multiple of 3}

(iv) {x : x is a positive composite number and x = 1}
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W) {x : x is a natural number not divisible by 3 and 5}.
(vi) {x : x is not a perfect square}
(vii) {x : x is not a perfect cube}
(viii)  We have, x +5=8.
= x=8-5=3

= x=3
So{xix#3,xeN}
(ix) We have,
2x+5=9
= 2x=9-5
= 2x=4
= x=2

{x:xeNandx#2}
(x) {x:x<7;=1{12345,6}
(x1) We have,

2x+1>10

= 2x>10-1
= x> —
2

{x :xe Nandx <%}—{1,2,3,4}

fU={1,2,3,4,56,7,8,9},A={2,4,6,8 and B = {2, 3,5, 7}. Verify that
@) (AUB)' =A'n B’ (ii) (ANB) =A"UB’
(i) LHS=(AUB) =U-(AUB)

={1,2,3,4,5,6,7,8,9} — [{2,4,6,8) U{2,3,5,7}]

={1,2,3,4,5,6,7.8,9} — {2,3,4,5,6,7,8}

= {19}

RHS.=A'NB' =[U-A]N[UUB]J

=[{1,2,3,4,5,6,7,8 9} —{2,4,6,8]N[{L, 23, 456 7,89 - {235 7}

= {1,3,5,7,9} N {1,4,6,8,9}
={1,9}
LH.S.= RHS.
= (AUBY=A'NB.
(i) LHS.=(ANBY=U-(ANB)
= {12,3,4,5,6,7,8,9} — [{2,4,6,8} N {2,3,5,7}]
= {1,2,3,4,5,6,7,8,9} — {2}
= {1,3,4,5,6,7,8,9}
RHS.=A'UB
=[U-A]U[U-B]
=[{12,3,4,5,6,7.89} — {2,4,6,801 U [{1,2,3,4,5,6,7,8,9} — 12,3,5.7}]
= {1,3,5,7,9} U {1,4,6,8,9}
= {1,3,4,5,6,7,8,9}
-~ LH.S.=R.HS.
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A.S.

Q.6.

A.

= (ANB)=A"UB.

Draw appropriate Venn diagram for each of the following :
HAuvuB), @A U B, (i) (A U B)', (ivA' U B’
1) (AuB)Y=U-(AuUB)

—
| v S

| L] /v

N 8\ |
|
/)

(i) A'NB=(AUB)=U-(AUB)

(i) (ANBY=U-(ANB)

/ : f /( U

/

=

(ivy A'UB'=(ANBY=U-(ANBY.

[ — 7 /( y )

.

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 is A'?

A'=U-A

= Set of all triangle in a plane — Set of all triangle with at least the angle different from 60°.
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= Set of all triangle with each angle 60°.

A’ = set of all equilateral triangle.

Q7. Fill in the blanks to make each of the following a true statement :
@) AUA=... (ii) O'NA=...
(iii) ANA=... (@iv) UnNnA=...

AT () AUA'=U
(ii) PNA=UNA=A.
(i) ANA=4¢.
vy UNA=¢ NA=¢.
Exercise 1.6

Q1. If X and Y are two sets such that n( X)=17,n (Y ) =23 and n(XUY) = 38,find n(XNY).
A.d. Given, n (X)=17

n(¥Y)=23
n(X v Y)=38.
So, n(X U Y) =n(X) + n(Y) — n(XnY)
= n(XNY) = n(X) + n(Y) — n(XUY)
=17 +23 -38.
=2
Q2. 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 XY have?

A2 Given, n(XUY) = 18.
n(X) =8. n(Y)=15. nXnY)=7?
Using n(XNY) = n(X) + n(Y) —n(XUY)
=8+ 15-18.
=35.

Q3. In a group of 400 people, 250 can speak Hindi and 200 can speak English. How many people
can speak both Hindi and English?
A.3. Let H and E be set if people who speak Hindi and English respectively. there,

n(H) = 250, people speak Hindi n(E) =200, people speak English
n(HUE) = 400, people speaks either Hindi or English

So, n(HNE) = n(H) + n(E) —n(HNE)

=250 +200 - 400

=50

So, 50 people can speak both Hindi and English.

Q4. If S and T are two sets such that S has 21 elements, T has 32 elements, and S n T has 11

elements, how many elements does S UT have?
A.4. Given, n(S)=21

n(T) =32
n(SNT)=11.
Using, n(SUT) = n(S) + n(T) —n(SNT)
=21+32-11
=42.

Q5. If X and Y are two sets such that X has 40 elements, X UY has 60 elements and XY has 10
elements, how many elements does Y have?
AS. Given, n(X) =40
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n(YuY) = 60.
n(XnY) =10.
nY)="?
Using, n(XUY) = n(X) + n(Y) — n(XNY)
= 60=40+ n(y) - 10.
=n(¥Y)=60-40+10
n(Y) =30.
Qeé. 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?
A.6. Let A and B but the set of people who likes coffee and tea.

Then, n(A) = 37. no. of people who like coffee
n(B) = 52, no. of people who like tea.
As each person likes at least one of the two drink,
n(AUB) = 70.
So using, n(AUB) = n(A) + n(B) — n (AnB)
= n(ANB) =n(A) + n(B) — n(AUB)

=37+52-170
=89-70
=19

So, 19 people likes both coffee and tea.

Q7. 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?
A.7. Let C and T be the set of people who likes cricket and tennis respectively. Then,

n(C) = 40, people who likes cricket

n(CUT) = 65, people who likes either cricket or tennis

and n(CNT) = 10, people who likes both

So, n(CUT) =n(C) + n(T) — n(CNT)

= 65=40+n(T)-10

=n(T)=35

So, 35 people likes tennis

And number of people who likes tennis only and not cricket
= (T-C) =n(T) — n(CNT) =35-10=25.

Q8. 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?
A.8. Let A and B be set of people who speaks Frenchand Spanish respectively. Then,

n(A) = 50, people speak French

n(B) = 20, people speak Spanish.

n(AmB) = 10, speaks both French& Spanish.

So, number of people who speaks at least one of these two languages
=n(AUB)

=n(A) + n(B) — n(AnB)

=50+20-10

=60
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Al

Q2.

Miscellaneous

Decide, among the following sets, which sets are subsets of one and another:
A ={x:x R and x satisfy x’~ 8x+12=10},
B={2,4,6},C={2,4,6,8,...},D={6}.

A = {x: xeR and x satisfy x>~ 8x + 12 = 0}

So, x>*—8x+12=0

=x2—6x—2x+12=0

= x(x—6)—2(x—6)=0

= (x-6)(x-2)=0

=x=6,2.

So, A={2,6) B={2,4,6} C={2,4,6,8,....}
D= {6}

.DcAcBc C

ie, DcA,DcB, DcC,AcB,AcCandBcC.

In each of the following, determine whether the statement is true or false. If it is true, prove it.

If it is false, give an example.

(1)
(ii)
(iii)
(iv)
V)
(vi)

If xe A and AeB, then xeB
IfAcBand BeC, then AcC
IfAcBandB cC,then A cC
IfAzBandB «C,then A zC
Ifx cAand A ¢B,thenx €B
IfA cBandx €B,thenx g A

A.2. (i) False Let A = {a}, ac AthenB= {{a},b} ie, a£B.

(ii) False. Let A. = {a},if AcB,B={a, b} and Be Cie, C= {{a, b},c}ie, A= {a}. £C.

(ii1) True. Let xe A, if A ¢ B then xeB and if B c C, xe C i e, elements of A are also elements of C.
L AcC

(iv) False. Let A = {a} and B = {b} then AZB . Let C = {a, ¢} then B butacAanda € c, i.c.,

AcC.

Q3.
A3.

(v) False. Let A = {a} and B= {b} so, AZBi.c., afB.
(vi) True. Let A — B such that y € Bi.e.,y € A But x£B and suppose x€A.
Then by above definition,

A cBi.e, x € Bandx € A which is not the case

Let A, B, and C be the sets such that A UB=A UCand A "B =A NC. Showthat B=C.
Letxeb

As B c A U B we can write
Letx € AU B.
asAuB=AuUC.

xe AUC.

e, xe AorxeC
whenx € A, and x € B,
xeAnB
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ButAnB=AnNnC
So,xe AnC
ie,xeAandx e C
xeC

when, x € C

asx e Bandx € C
So,Bc C
Similarly, C < B
So,B=C

Q4. Show that the following four conditions are equivalent :
(i)A cB (i)A-B=¢ (ii)A UB=B(iv)A "NB=A

A4. (i) Let A — B # ¢, our assumption.

1.., x € A But x # B where x is an element.

But as A c B, the above condition of assumption is wrong .. if Ac Bthen A-B=¢

(ii) Letx € A.

As A — B = ¢ we can say that x € B because if x£B, A-B#¢

~if A—B=¢then A cB.

(ii1)) We know that,

B c A U B always true
LetxeAuBie.,x € Aorx € B.
As A C B,

Ifx € A then x € B, all elements of A are among the elements of B

So, (AUB) = B

(iv) We know that,
(AnB)c AasAcB.
Letx € Athenx € B
So,x € (AN B)

ie, Ac (AN B)

So, A=(ANB)
Hence, Ac B
=A-B=4¢.
=AUB=B
=>ANnB=A.

i.e., the 4 conditions are equivalent.

Qs. Show thatif A c B,then C—B —c C - A.
A.5. Given, A < B.

Letx € C—Bthenx € C but x£B.

However, A < B, elements of B should have elements of A
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ie, x£B=>x£A
So,x € C—Aie,x e Cbut x£A
.C-BcC-A

Q6.  Assume that P (A) = P (B). Show that A =B.
A.6. Given, P(A) = P(B) where P is power set

LetxeA.

Then, {x} < P(A) c P(B)
1e.,xeB

L AcB

Similarly, Bc A

. A=B

Q7. Is it true that for any sets A and B, P (A) U P(B) =P (AU B) ? Justify your answer.

A7.Let A= {a}, B={b}.

So, P(A) = {,{a}} and B(A) = {9, (b} }.

So, P(A) U P {B} = {¢.{a}, 0} (1)
Now, AUB = {a, b}.

P(AUB) = {§,{a}, b}, {a. b} (2)

So. From (1) and (2) we see that,

P(A) U P(B) # P(AUB)

Q8. Show that for any sets A and B,
A=(ANB) U(A-B)and A U(B-A)=(A UB)
A.8. Here,

(ArB)U(A-B)=(AmB)U(AnB’)as(A-B)=AnB’
=A N (BwB’)[.. by converse of distributive law]
=AnU [.. Bu B’ =U, sample space set or universal set]
=A
And(AUB-A))=AUBNA) [asB-A=BnNA’]
= (AUB) N (AUA”)
=(AuB)NU [. AUA’ =U, universal set]
=AUB.
Q9. Using properties of sets, show that
i) AU(ANB)=A (ii)A N(A UB)=A
A9.
(1) We know that,
AcA
(AnB)c A
[AUANB)]c(AUA)
[AUANB)]c A
and also
Ac[Au(AnB)]
So, AU (AN B)=A.
(i) An(AUB)=(ANn A) U (AnB) [By distributive law]
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=AU (ANnB)
=A as(AnB)c A

Q10. Show that A "B =A NC need not imply B =C.
A10.Let A= {a},B={a, b},C={a,c}

So, AnB = {a} m {a, b} = {a}
ANC={a} n{a,c} = {a}

ie., AnB=ANC = {a}

But B # C. as beB but b£C vice-versa

Q11. Let A and Bbesets. IfA "X=B N"X= ¢and A UX =B UX for some set X, show that A =

B.
(Hints A=A N(A U X),B=B n(B UX) and use Distributive law )
A.11. Let A, B and x be sets such that,

Anx = Bnx = ¢ and Aux = Bun.

We know that,

A =AN(Aux)

=An (Bux) [+ Aux=Bux]

= (AnB)U(ANX) [by distributive law]

=(AnB)u ® [Anx= O]

=A=AnB [Aud=A]

And B =n (Bux)

=BNn(Aux) [ Bux=Aux]

=(BnA) u(Bn) [By distributive law]

=BNA)U$ [ Brx=0]

B=BnA [ Aud=A]

So, A=B=AnB.

Q12. Find sets A, B and C such that A "B, B N C and A N C are non-empty sets and A "B NC
=¢

Ad2.Let A= {x, y}

B={y,z}

C={x,z}

So, AnB = {x, v} N{y, z} = {y} #0

BNC={y, z} N {x, z} = {z} #0

ANC={x,y} N {x, z} = {x} #0

But AMBNC = (AnB) nC

= N, 2}

=0

Q13. In a survey of 600 students in a school, 150 students were found to be taking teaand 225 taking
coffee, 100 were taking both tea and coffee. Find how manystudents were taking neither tea nor

coffee?
A.13. Let T and C be sets of students taking tea and coffee.

Then, n(T) = 150, number of students taking tea

n(C) =225, number of students taking coffee
n(TNC) = 100, number of students taking both tea and coffee.
So, Number of students taking either tea or coffee is.
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n(TUC) = n(T) + n(C) —n(TNC)

=150+225-100

=275

.. Number of students taking neither tea coffee

= Total number of students — No of students taking either tea or coffee
=600 - 275
=325.

Q14. In a group of students, 100 students know Hindi, 50 know English and 25 knowboth. Each of the
students knows either Hindi or English. How many studentsare there in the group?
A.14. Let H and E be set of students who known Hindi and English respectively.

Then, number of students who know Hindi = n(H) = 100
Number of students who know English = n(E) = 50
Number of students who know both English & Hindi =25 = n(HNE)
As each of students knows either Hindi or English,
Total number of students in the group,
n(HUE) = n(H) + n(E) —n(HNE)
=100+25-25
=125,

Q15. In a survey of 60 people, it was found that 25 people read newspaper H, 26 readnewspaper T, 26
read newspaper I, 9 read both H and I, 11 read both H and T,8 read both T and I, 3 read all three
newspapers. Find:

(i) the number of people who read at least one of the newspapers.

(ii) the number of people who read exactly one newspaper.

A.15. Let H,T and I be of people who reads newspaper H,T and I respectively.

Then,

number of people who reads newspaper H, n(H) = 25.
number of people who T, n(T) = 26.

number of people who I, n(I) =26

number of people who both H and T, n(HNI) =9

number of people who both Hand T, n(HN T) =11
number of people who both T and I, n(TI) = 8

number of people who reads all newspaper, n(HNTNI) = 3.
Total no. of people surveyed = 60

The given sets can be represented by venn diagram

(1) The number of people who reads at least one of the newspaper.
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in (HUTOI) = n(H) + n(T) + n(l) —n(HNT) —n(HNI) —n(TNI) + n(HNTNI)
=254+26+26—-11-9-8+3
=80—-28
=52
(i1) From venn diagram,
a = number of people who reads newspapers H and T only.
b = number of people who reads newspapers H and I only.
¢ = number of people who reads newspapers T and I only.
d = number of people who reads all newspaper.
So, n(HNT) =a +d.
nHN)=b+d
n(Tnl)=c+d
So,a+d+c+d+b+d=nHNT)+ nHNI) + n(TAI)
=at+td+ctb+2d=11+9+8
=a+tb+c+d=28-2d

=28-2x3 [..d=nHNTNI) = 3]

=28-6

=22
.. Number of people who reads exactly one newspaper
= Total no. of people — No. of people who reads more than one newspaper
=52—-(atb+c+d
=52-22
=30

Q16. In a survey it was found that 21 people liked product A, 26 liked product B and29 liked product
C. If 14 people liked products A and B, 12 people liked productsC and A, 14 people liked products B

and C and 8 liked all the three products.Find how many liked product C only.
A.16. Let A, B and C be the set of people who like product A, B and C respectively.

Then,

Number of people who like product A, n(A) =21

Number of people who like product B, n(B) =26

Number of people who like product C, n(C) = 29.

Number of people likes both product A and B, n(AnB) = 14
Number of people likes both product A and C, n(ANC) = 12
Number of people likes both product B and C, n(BNC) = 14.
No. of people who likes all product, (ANBNC) =8
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a—n(ANB)

b—n(ANC)

d—n(BNC)

c—>n(AnBNC)

From the above venn diagram we can see that,
Number of people who likes product C only
=n(C)-b—d+c

= n(C)-n(ANC) —n(BNC) + n(AnBNC)
=29-12-14+38

=11
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