Mathematics
(Chapter — 1) (Sets)

(Class - XI)
Exercise 1.1

Question 1:

Which of the following are sets? Justify your answer.

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

(iii) A team of eleven best-cricket batsmen of the world.

(iv) The collection of all boys in your class.

(v) The collection of all natural numbers less than 100.

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

(viii) The collection of questions in this Chapter.

(ix) A collection of most dangerous animals of the world.

Answer 1:

(i) The collection of all months of a year beginning with the letter J is a
well-defined collection of objects because one can definitely identify a month
that belongs to this collection.

Hence, this collection is a set.

(ii) The collection of ten most talented writers of India is not a well-defined
collection because the criteria for determining a writer’s talent may vary
from person to person.

Hence, this collection is not a set.

(iii) A team of eleven best cricket batsmen of the world is not a well-defined
collection because the criteria for determining a batsman’s talent may vary
from person to person.

Hence, this collection is not a set.
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(iv) The collection of all boys in your class is a well-defined collection
because you can definitely identify a boy who belongs to this collection.

Hence, this collection is a set.

(v) The collection of all natural numbers less than 100 is a well-defined
collection because one can definitely identify a number that belongs to this
collection.

Hence, this collection is a set.

(vi) A collection of novels written by the writer Munshi Prem Chand is a
well-defined collection because one can definitely identify a book that

belongs to this collection.

Hence, this collection is a set.

(vii) The collection of all even integers is a well-defined collection because
one can definitely identify an even integer that belongs to this collection.

Hence, this collection is a set.

(viii) The collection of questions in this chapter is a well-defined collection
because one can definitely identify a question that belongs to this chapter.

Hence, this collection is a set.

(ix) The collection of most dangerous animals of the world is not a well-
defined collection because the criteria for determining the dangerousness of
an animal can vary from person to person.

Hence, this collection is not a set.
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Question 2:

Let A =41, 2, 3,4, 5, 6}. Insert the appropriate symbol €or ¢ in the blank
spaces:

(i) 5..A (ii) 8..A (iii) 0..A
(iv) 4..A (v) 2..A (vi) 10..A

Answer 2:
(i) 5€A
(ii) 8 ¢ A
(iii) 0 ¢ A
(iv) 4 € A
(v) 2 € A
(vi) 10 ¢ A

Question 3:

Write the following sets in roster form:

(i) A= {x: xis anintegerand -3 < x < 7}.

(ii) B = {x: xis a natural number less than 6}.

(iii) C = {x: xis a two-digit natural number such that the sum of its digits
is 8}

(iv) D = {x: x is a prime number which is divisor of 60}.

(v) E = The set of all letters in the word TRIGONOMETRY.

(vi) F = The set of all letters in the word BETTER.

Answer 3:
(i) A= {x: xisanintegerand -3 < x < 7}
The elements of this set are -2, -1, 0, 1, 2, 3, 4, 5, and 6 only.

Therefore, the given set can be written in roster form as
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A={-2-1,0,1,2 34,5, 6}

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

The elements of this set are 1, 2, 3, 4, and 5 only.
Therefore, the given set can be written in roster form as
B=1{1, 2, 3,4,5}

(iii) C = {x: x is a two-digit natural number such that the sum of its
digits is 8} The elements of this set are 17, 26, 35, 44, 53, 62, 71, and
80 only.

Therefore, this set can be written in roster form as

C =4{17, 26, 35, 44, 53, 62, 71, 80}

(iv) D = {x: x is a prime number which is a divisor of 60}
60=2%x2x3 x5

The elements of this set are 2, 3, and 5 only.

Therefore, this set can be written in roster form as D = {2, 3, 5}.

(v) E = The set of all letters in the word TRIGONOMETRY

There are 12 letters in the word TRIGONOMETRY, out of which letters T, R,
and O are repeated.

Therefore, this set can be written in roster form as

E={T,R,I,G, O, N, ME,Y}

(vi) F = The set of all letters in the word BETTER

There are 6 letters in the word BETTER, out of which letters E and T are
repeated.

Therefore, this set can be written in roster form as
F={B, E T, R}
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Question 4:

Write the following sets in the set-builder form:

(i) (3,6,9, 12) (ii) {2, 4, 8, 16, 32}
(iii) {5, 25, 125, 625} (iv) {2, 4,6 ..}

(v) {1, 4,9 ..100}

Answer 4:
(i) {3,6,9,12}y ={x: x=3n,neNand 1 <n <4}

(ii) {2, 4, 8, 16, 32}
It can be seen that 2 = 21,4 = 22,8 = 23, 16 = 24, and 32 = 2°.

~{2,4,8,16,32}y ={x:x=2",neNand1 <n <5}

(iii) {5, 25, 125, 625}
It can be seen that 5 = 5%, 25 = 52, 125 = 53, and 625 = 54,
~{5,25,125,625}y = {x: x=5",neNand1<n<4}

(iv) {2,4,6 ..}
It is a set of all even natural numbers.

~{2,4,6 ..} = {x: xis an even natural number}

(v) {1, 4,9 .. 100}
It can be seen that 1 = 12,4 = 22,9 = 32 ...100 = 102

~{1,4,9..100} ={x: x=n*>, neNand 1 <n <10}
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Question 5:
List all the elements of the following sets:

(i) A = {x: xis an odd natural number}

1 9
(i) B = {x: x is an ~7°*<3 integer,}

(iii) C={x: xisan x"=4} integer,

(iv) D = {x: x is a letter in the word “"LOYAL"}

(v) E = {x: x is a month of a year not having 31 days}

(vi) F = {x: xis a consonant in the English alphabet which proceeds k}.

Answer 5:
(i) A = {x: x is an odd natural number} = {1, 3,5, 7,9 ...}

. . . 1 9
(ii) B = {x: x is an integer; g <n< = >

— P

=-(.5 and 2 =45

-

It can be seen that _

| -

(iii) C = {x: xis an integer; x> <4 }
It can be seen that
(-1)2=1<4;(-22=4<4;(-3)2=9>4

02=0<4
12=1<4
22=4<4
32=9>4

L=4{-2,-1,0,1, 2}
(iv) D = (x: x is a letter in the word "LOYAL") = {L, O, Y, A}

(v) E = {x: x is a month of a year not having 31 days}
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= {February, April, June, September, November}

(vi) F = {x: xis a consonant in the English alphabet which precedes k}
={b,¢c d f, g h Jj}

Question 6:

Match each of the set on the left in the roster form with the same set on the
right described in set-builder form:

(1{1,2,3,6} (A) {X: X IS A PRIME NUMBER AND A DIVISOR OF 6}
(1) {2, 3} (B) {X: X IS AN ODD NATURAL NUMBER LESS THAN 10}
(1) {M, 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}
Answer 6:

(i) All the elements of this set are natural numbers as well as the divisors of
6.

Therefore, (i) matches with (c).

(ii)It can be seen that 2 and 3 are prime numbers. They are also the divisors
of 6.

Therefore, (ii) matches with (a).

(iii) All the elements of this set are letters of the word MATHEMATICS.
Therefore, (iii) matches with (d).

(iv) All the elements of this set are odd natural numbers less than 10.
Therefore, (iv) matches with (b).
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

Exercise 1.2
Question 1:
Which of the following are examples of the null set
(i) Set of odd natural numbers divisible by 2
(ii) Set of even prime numbers
(iii) {x:xis a natural numbers, x < 5and x> 7}

(iv) {y:yis a point common to any two parallel lines}

Answer 1:

(i) A set of odd natural numbers divisible by 2 is a null set because no odd
number is divisible by 2.

(ii) A set of even prime numbers is not a null set because 2 is an even prime
number.

(iii) {x: x is a natural number, x < 5 and x > 7} is a null set because a
number cannot be simultaneously less than 5 and greater than 7.

(iv) {y: y is a point common to any two parallel lines} is a null set because

parallel lines do not intersect. Hence, they have no common point.

Question 2:

Which of the following sets are finite or infinite

(i) The set of months of a year

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

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

(iv) The set of positive integers greater than 100
(v) The set of prime numbers less than 99

Answer 2:
(i) The set of months of a year is a finite set because it has 12 elements.
(ii) {1, 2, 3 ...} is an infinite set as it has infinite number of natural numbers.
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(iii) {1, 2,3..99, 100} is a finite set because the numbers from 1 to 100 are
finite in number.

(iv) The set of positive integers greater than 100 is an infinite set because
positive integers greater than 100 are infinite in number.

(v)The set of prime numbers less than 99 is a finite set because prime numbers

less than 99 are finite in number.

Question 3:

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

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

Answer 3:

(i) The set of lines which are parallel to the x-axis is an infinite set because
lines parallel to the x-axis are infinite in number.

(ii) The set of letters in the English alphabet is a finite set because it has 26
elements.

(iii) The set of numbers which are multiple of 5 is an infinite set because
multiples of 5 are infinite in number.

(iv) The set of animals living on the earth is a finite set because the number
of animals living on the earth is finite (although it is quite a big number).

(v) The set of circles passing through the origin (0, 0) is an infinite set

because infinite number of circles can pass through the origin.
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Question 4:

In the following, state whether A = B or not:

(i) A=4{a b, c,d}y;B={dc b, a}

(ii) A={4,8,12,16}; B =48, 4, 16, 18}

(iif) A=4{2,4,6,8,10}; B = {x: x is positive even integer and x < 10}
(iv) A = {x: xis a multiple of 10}; B = {10, 15, 20, 25, 30 ...}

Answer 4:
(i) A={a, b,c,d};B={d, c, b, a}

The order in which the elements of a set are listed is not significant.

(ii)A=4{4,8,12,16}; B = {8, 4, 16, 18}
It can be seen that 12 € A but 12 ¢ B.
A+B

(iii) A=4{2,4,6,8, 10}
B = {x: x is a positive even integer and x < 10}
=4{2,4,6, 8, 10}
A=B

(iv) A = {x: xis a multiple of 10}
B = {10, 15, 20, 25, 30 ...}
It can be seen that 15 € B but 15 ¢ A.
A+B
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Question 5:

Are the following pair of sets equal? Give reasons.
(i) A=4{2,3};, B={x: xis solution of x2 + 5x + 6 = 0}

(ii) A = {x: x is a letter in the word FOLLOW}; B = {y: y is a letter in the
word WOLF}

Answer 5:
(i) A=4{2,3}; B={x: xis asolution of x2 + 5x + 6 = 0}

The equation x2 + 5x + 6 = 0 can be solved as: x(x + 3) + 2(x + 3) =0

x+2)(x+3)=0; x=-20rx=-3

A={2,3} B={-2-3}
A#B

(ii) A = {x: x is a letter in the word FOLLOW} = {F, O, L, W}
B = {y: y is a letter in the word WOLF} = {W, O, L, F}

The order in which the elements of a set are listed is not significant.
A=B

Get More Learning Materials Here : & m @) www.studentbro.in



Question 6:

From the sets given below, select equal sets:
A=4{2,4,8,12},B={1,2,3,4},C=4{4,8,12,14},D = {3, 1, 4, 2}
E={-1,1}, F={0,a}, G={1, -1}, H={0, 1}

Answer 6:

A=4{2,48,12}; B={1,2,3,4}; C={4,8, 12, 14}
D={3,1,4,2}; E={-1,1}; F={0, a}
G=4{1,-1}; A={0, 1}

It can be seen that

8 €A, 8 ¢B, 8¢D, 8 ¢ E, 8 ¢F, 8¢G, 8¢H
>A+B, A=#D, A+ E, A * F, A % G, A+H
Also, 2 € A, 2¢C
A=+C
3 €B, 3¢C, 3¢E, 3¢F, 3¢G, 3¢H
~ B # C, B+ E, B +F, B+ G, B+H
12 € C, 12 ¢ D, 12 ¢ E, 12 ¢ F, 12 ¢ G, 12 ¢ H
~ C# D, C+E, C#F, C=*gG, C#H
4eD,4¢E 4¢F,4¢G,4¢H
~D#E, D=#F, D # G, D+H
Similarly, E # F, E+G, E + H, F+ G, F+H, G=+H

The order in which the elements of a set are listed is not significant.
~B=D and E=0G

Hence, among the given sets, B = D and E = G.
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

Exercise 1.3

Question 1:

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}y..{b,c d}

(iii) {x: x is a student of Class XI of your school} ... {x: x student of your
school}

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

(v) {x: x is 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) {234 <{1,2,3,4,5)

(ii) {ebic}zbc.d]

(iii) {x: x is 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) A{x:xisatrianglein aplane} ¢ {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}
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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}

(iii) {1, 2,3} {1, 3,5}

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

(v) A{are(a, b, )

(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, ¢, 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}}c A

(iv) 1e A

(v) 1cA

(vi) {1,2,5}cA

(vii) {1, 2,5} € A
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(viii) {1, 2,3} c A
(ix) ®eA

(x) ®cA

(xi) {®} c A

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 Ais 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) Aa}

(ii) {a, b}
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(i) {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 O.

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™M.
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:x€eR,-12<x<-10}
(iii) {x: xeR,0=x<7}

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

Answer 6:
(i) {x: xeR,-4<x<6} = (-4, 6]
(li){x: xeR, -12 < x < -10} = (-12, -10)
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(iii) {x:xeR,0=x<7}=10,7)
(iv) {x:xeR,3=<x=<4} =][3, 4]

Question 7:

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

(i) [6, 12]

(iii) (6, 12]

(iv) [-23,5)

Answer 7:

(1) (-3,0)={x:xeR, -3 <x<0}
(ii) [6, 12] ={x: xeR, 6 < x < 12}
(iii) (6, 12] ={x: x€eR, 6 <x <12}
(iv) [-23,5) ={x:x€eR,-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) Forthe 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.
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Question 9:

Given the sets A =1, 3,5}, B=4{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) o

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

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

Answer 9:

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

Bc{0,1,2 34,5, 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.

(iIDAc®,Bed, Ct 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}

Bc<{0,1,2,3,4,5,6,7,8,9, 10}

ccA0,1,2,3,4,5,6,7,8,9, 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{1,2,3,4,5,6,7, 8%}

Bc{l,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.
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

Exercise 1.4

Question 1:
Find the union of each of the following pairs of sets:
(i) X=4{1, 3,5}; Y =41, 2, 3}
(ii) A={a, e i, o0, uy}; 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 1:

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

(ii) A=4{a,e, i,o,uyB=1{a, b, c}
AuB=4{a b, c e i o u}

(iii) A = {x: x is 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{1,2,4,5,3,6,9,12 ..}

AuB={x:x=1, 2,4, 5 or amultiple 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={23,4,56,7, 8,9}

AUB = {x: xeNand1l < x< 10}

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

AuB={1,2, 3}
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Question 2:
Let A= {a, b}, B=4{a, b, c}.IsAcB? Whatis AuB?

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 A u B = B.

Question 4:

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

(i) AuB
(ii) A UC
(iii) BuC
(iv) BuD
(v) AuBuUC
(vi) AuBubD
(vii) BuCuD

Answer 5:

A=14{1,2,3,4],B=43,4,56},C=45,6,7,8and D ={7,8,9, 10}
(i) AuB=4{1,2,3,4,5,6}

(i) AuC=4{1,2,3,4,5,6,7, 8}
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(iii) BuC=4{3,4,5,6,7, 8}
(iv) BuD=1{3,4,5,6,7, 8,9, 10}

(v) AuBuC=14{1,23,4,5,6,7, 8}
(vi) AuBuUuD=¢{1,2,3,4,5,6,7,8,9, 10}
(vii) BuCuD=1{3,4,5,6,7,8,9, 10}

Question 5:

Find the intersection of each pair of sets:

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

(ii) A={a,e i, o u} B=1{a, b, c}

(iit) 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 anatural numberand 1 < x < 6}

B = {x: x is a natural number and 6 < x < 10}

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

Answer 5:

(i) X=({1, 3,57}, Y ={1, 2, 3}
XNy ={1, 3}

(i) A={a, e i o0, uy, B =<{a, b, c}
ANB={a}

(iii) A = {x: x is 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: xisanatural numberand1 <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, 2, 3}, B=®. So, ANB=0®
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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) BND

(vi) AN (BuC)

(vii) AND

(viii)A N (B u D)

(ix) (ANB)N(BuC)
(x) (AuD)N(BuQ)

Answer 6:
(i) AnB={7,9, 11}
(i) BNC={11, 13}
(i) AhCND={ANC}yND ={11}yNA{15,17} =0
(iv) AnNC= {11}
(v) BND=0o
(vi) AN(BuC)=(ANB)u(ANC)
={7,9, 11y v {11} ={7,9, 11}
(vil)AND =0
(viii)AN(BuD)=(ANB)u(AND)
={7,9, 11} v® ={7,9, 11}
(ix) AnNB)N(BuC)={7,9,11}yn<{7,9, 11,13, 15} = {7, 9, 11}
(x) AuD)N(BuC)=4{3,5,7,9,11,15,17)n{7,9, 11, 13, 15}
={7,9, 11, 15}
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Question 7:
If A = {x: x is 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
(ifi) 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 nhumber} = {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) ANB = {x: xis a even natural number} = B

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

(iif) AN D = {x: xis 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: xis a natural numberand 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}
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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.

(i) {a,e i,o,urN(cd e, fy={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} = O©

Therefore, this pair of sets is disjoint.

Question 9:
IfA =369 12, 15,18, 21}, B = {4, 8, 12, 16, 20},
C =12, 46,8, 10,12, 14, 16}, D = {5, 10, 15, 20}; find

(i) A-B
(i) 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
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Answer 9:

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

(v) C-A={2, 4,8, 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={a,b,c,dryandY = {f, b, d, g}, find
(i) X-Y

(ii) Y - X

(iif) XNy

Answer 10:

(i) X-Y={a, c}

(ii) 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 humbers, then what
isR-Q?
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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.

(iit) {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

As3€{2,3,4,5} 3€{3,6}

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

(ii) False

Asae{a,e i,o,u}y,aced{a, b, c d}
= {a,e i,o,u}NnN{a b, c d} ={a}
(iii) True

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

As {2,6,10yN{3,7,11} =0
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

Exercise 1.5
Question 1:
Let U ={1,2,3;4,5,6,7,8, 9}, A={1,2, 3,4}, B =2, 4,6, 8} and
C=4{3,4,5, 6}. Find

(i) A
(i) B
(i) {auc)
(iv) {AUBY
v) (A
(vi) {B-C)
Answer 1:

U={1,2,3,456,7,809A={1,234B=1{24,6,8}
C=14{3,45 6}
(i) A'={5.6.7.8,9}

(ii) B'={1.3.5,7,9}
(i) AwC=1{1,2.3.4,5,6}
~(AuC) ={7.8,9}

(iv) AuB={1,2.3.4,6.8}
(AuB) ={5,7,9}
(v) (A') =A=1{1,2,3.4}
(vi) B—C={2 8}
(B—C) ={1.3,4,5,6.7.9!
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Question 2:

IfuU=4{a, b, c d e f, g h}, find the complements of the following sets:
(i) A={a b, c}

(ii)B={d e f, g}

(iii) C=A{a ¢ e g7}

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

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

A'=lde f,g.h}
(i)B={d e f, g}
~.B'={a,b,c,h}

(iii) C={a, c e g}
~C'={bd,f,h

(iv) D=A{f, g, h,a}
D= {h.(‘.d.(’}

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

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

(vii) {x: x is perfect cube}
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(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: xis a natural number divisible by 3and 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 e 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}

(xX){x:x=27} ={x:xeNand x < 7}

(xi) {x:xeNand2x+ 1> 10} ={x:xeNandx <9/2}
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Question 4:
Ifu=41,2 3,4,5,6,7,8, 9},

Verify that

(i)

Answer 4:
u=4{1,2,3,4,5,6,7,8,9}

(1)

(AUB) ={2,3,4.5.6,7.8) ={1,9!
~(AUB) =A'NB’

(i)

(AnB) ={2}' ={1,3,4,5,6,7,8.9)

~(ANB) =A"UB’

A=1{2,4,6,8}B={2357}

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

(/\UB) =A'ﬁB’(ii) (AF\B) =A"UB

A'NB'={1,3,57.91n(1. 4,6,8.9)={1.9}

A'UB'={1,3,5,7,9}U{l1,4,6,8,9}=1{1,3,4,5,6,7,8.9}
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Question 5:
Draw appropriate Venn diagram for each of the following:
(i) (AuB)
(i)  Anp

iy (ANB)

(iv)
Answer 5:

1'""1 W H .
(i) [ ]

W

A'UB’

>[5 <

e €
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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) KA =

(ii) D’ NA = ..

(iii) ANA'=...

(iv) UnA=..

Answer 7:

(i) AUA'=U

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

(ii)ANA =

(IVUNA=ONA=0
~UNA=0

> ]<
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

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

Answer 1:

It is given that:

n(X) =17, n(Y) = 23, n(X U Y) = 38
nxXny)=7-

We know that:
n(XwY)=n(X)+n(Y)-n(XnY)
~38=17 +23 - n(XNY)
=>n(XNnY)=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(XwY)=18, n(X)=8 n(Y)=15

n(Xif?Y)="7?

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

> 1 <
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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)="7

We know that: n(HU E) = n(H) + n(E) - n(HN 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 N T has 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 (SUT)=n(S)+n(T)-n(SNT)
~n(SuT)=21+32-11=42

Thus, the set (S U T) has 42 elements.
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Question 5:
If X and 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 v Y)
= 60, n(X NY) = 10 We know that:
n(XuY)=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 liketea n(Cu T) = 70, n(C) = 37, n(T) = 52 We know that:
nCuT)=nCO)+n(M-n(CNT)~70=37+52-n(CNT)
=>70=89-n(CNT)

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

Thus, 19 people like both coffee and tea.
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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(CuUT) =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-Qu((MTnC) =T

Also,

(T-O)N(TNC) =0
~n(T)=n((T-C)+n(TNC)
=>35=n(T-C)+ 10
>n(T-C)=35-10=25
Thus, 25 people like only tennis.
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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.
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Mathematics

(Chapter — 1) (Sets)

(Class - XI)

Miscellaneous Exercise on chapter 1

Question 1:

Decide, among the following sets, which sets are subsets of one and another:
A = {x: x € R and x satisfy x2 - 8x + 12 = 0}, B = {2, 4, 6},
C=4{2,4,6,8.}, D=6}

Answer 1:

A = {x: x € R and x satisfies x2 - 8x + 12 = 0}

2 and 6 are the only solutions of x2 - 8x + 12 = 0.
~A={2, 6}
B={2,4,6}C={2,4,6,8..},D={6}
~DcAcBcC

Hence, AcB,AcC,BcC,DcA DcB,DcC

Question 2:

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.

(i) IfxeAand AeB,thenxeB

(ii) IfAcBandBeC,thenAeC

(iii) IfAcBandBcC,thenAcC

(iv) fA¢BandB ¢ C, then A¢ C

(v) IfxeAandA¢B,thenxeB

(vi) fAcBandx ¢ B, thenx¢A

Answer 2:
(i) False
LetA=4{1,2}and B = {1, {1, 2}, {3}}
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~A€eB

(ii) False

Let
A ={2},B={0,2},and C ={1,{0,2},3]

However, A €C

(iii) True
LetAcBandBcC.
Let x e A

=>xeB ['.'ACB]
=>xelC [ BCC]
~AcC

(iv) False

A={12}, B={0,6,8},and C={0,1,2,6,9

Az B and BczC_
Let

Accordingly,

However, Ac C

(v) False

Llet A={3,5, 7and B = {3, 4, 6}
Now,5e Aand A¢ B

However, 5 ¢ B
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(vi) True

Let Ac B and x ¢ B.

To show: x ¢ A

If possible, suppose x € A.

Then, x € B, which is a contradiction as x ¢ B
X € A

Question 3:

Let A, B and C be the sets suchthat AuB=AuCand ANB=ANC. show
that B = C.

Answer 3:

Let, A, B and C be the sets such that AVB=AuCandANB=ANC,
To show: B =C

LetxeB

= xeAUB [Bc AUB]

=>xe AUC [AUB=AUC]

—xeAorxeC

Case I x €

A

Also, x € B
xelhB

=>xeAnC [vAnB=ANC]
~xX€AandxeC

~X€eC

~BcC

Similarly, we can show that C c B.
~B=C
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Question 4:
Show that the following four conditions are equivalent:

(i)AcB (i) A-B=0
(iii)AuB=08B (v)ANB=A
Answer 4:

First, we have to show that (i) & (ii).
LetAcB

To show: A-B # O

If possible, suppose A-B # ©

This means that there exists x € A, x # B, which is not possible as A c B.
~A-B=0®

~AcB=>A-B=0

LetA-B =0

To show: Ac B

Let x e A

Clearly, x € B because if x ¢ B, then A-B = ®
~A-B=0=>AcB

~ (i) e (ii)

LetAcB

To show: AUB=B

Clearly, BcAuUB
Let xe AUB

—>xeAorxeB
Casel: xeA

= xeB [ AcC B]
. AUBcB

CaseIl: xeB
Then, AvUB=B
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Conversely, let AvB=B

Let x e A

= xeAUB [ AcAvu B]
= xeB [+ AUB=B]
~AcB

Hence, (i) & (iii)

Now, we have to show that (i) & (iv).
LetAcB

ClearlyAnBc A

Let x e A

We have to show that xe A~ B

AsAcB,xeB
xelAnEB

~ AcANB

Hence, A=ANB

Conversely, suppose ANB =A
Letx e A

> xeAMmB

=>x€eAand xeB

=>X€eB

~AcB

Hence, (i) & (iv).

Question 5:
Show thatif Ac B, thenC-Bc C-A.

Answer 5:
LetAcB
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Toshow: C-BcC-A
letxeC-B
>xeCandx¢B
=>x€eCandx ¢ A[Ac B]
=>xeC-A
~C-BcC-A

Question 6:
Assume that P (A) = P (B). Show that A = B.

Answer 6:

Let P(A) = P(B)
To show: A =B
Let x e A

A € P(A) = P(B)
~ x € C, for some C € P(B)
Now, Cc B
~X€EB

~AcB
Similarly, B c A
~A=B

Question 7:

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

Answer 7:
False
LetA={0,1}and B = {1, 2}
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~AuB=4{0,1,2}

P(A) = {®, {0}, {1}, {0, 1}}

P(B) = {®, {1}, {2}, {1, 2}}

P(Au B) = {®, {0}, {1}, {2}, {0, 1}, {1, 2}, {0, 2}, {0, 1, 2}}
P(A) u P(B) = {®, {0}, {1}, {0, 1}, {2}, {1, 2}}

~ P(A) u P(B) # P(AuU B)

Question 8:
Show that for any sets A and B,
A=(ANB)Uu(A-B)andAu (B-A) =(AuB)

Answer 8:

To show: A= (ANB)u(A-B)
Let x e A

We have to show that x e (AN B) u (A
-B)CaselxeANB

Then, xe (ANB)c (AuB)u(A-
B)CasellIx¢ANB
=>x¢Aorxe¢B

X ¢&B[x¢A]
~x¢A-Bc(AuB)u(A-B)
~Ac(ANB)U(A-B)..(1)

It is clear that

ANBcAand (A-B)cA
~(ANB)U(A-B)cA..(2)
From (1) and (2), we obtain
A=(ANB)uU(A-B)

To prove: AU(B-A)cAUB
Letxe Au (B -A)
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>x€eAorxe(B-A)
>XxX€eAor(xeBandxgA)

> (xeAorxeB)and (xe Aorxg¢A)
=>x € (AuUB)

~AU(B-A)c (AuB)..(3)

Next, we show that (A u B) c Au (B - A).
Letye AuB

=>yeAoryeB
>(yeAoryeB)and (yeAory¢A)
>yeAor(yeBandy¢A)
>yeAu(B-A)
~AUBcAU(B-A)..(4)

Hence, from (3) and (4), we obtain Au (B - A) = A UB.

Question 9:
Using properties of sets show that
(AU (ANB)=A(i)AN(AuB)=A.

Answer 9:

(i) Toshow: Au(ANB)=A
We know that

AcA

ANBcA
~AU((ANB)cA..(1)

Also, AcAu (ANB)..(2)

~ From (1) and (2), AU(ANB) =A
(ii) Toshow: AN (AuB)=A
AN(AuB)=(ANA)uU (ANB)
=AU (ANB)
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= A {from (1)}

Question 10:
Show that AN B = AN C need not imply B = C.

Answer 10:

Let A = {0, 1}, B=40, 2,3} and C = {0, 4, 5}
Accordingly, ANB ={0}and ANC = {0}

Here, ANB=ANC= {0}

However, B # C[2 e B and 2 ¢ C]

Question 11:

LetAand Bbesets. FANX=BNX=®and Au X =B uU X for some set X,
show that A = B.

(HintsA=AN((AuX), B=BN(BuX) and use distributive law)

Answer 11:

Let A and B be two sets suchthat AN X =B N X =fand Au X =B u X for
some set X.

To show: A =B

It can be seen that
A=ANAUX)=AN(BUX)[AUX=BuX]
= (AN B) u (AN X) [Distributive law]
=(ANB)UD[ANX=d]

Now, B =B N (B U X)
=BN(AUX)[AuUuX =BuUX]

= (B N A) u (BN X) [Distributive law]
=(BNA)UD[BNX =]
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=BNA

Hence, from (1) and (2), we obtain A = B.

Question 12:
Find sets A, B and C such that AN B, BN Cand AN C are non-empty sets and
ANBNC=0.

Answer 12:

Let A={0,1}, B={1, 2}, and C = {2, 0}.

Accordingly, ANB ={1},BNC={{2},andANC={0}.
~ANB,BNC,and AN C are non-empty.

However, ANBNC=0

Question 13:
In a survey of 600 students in a school, 150 students were found to be taking
tea and 225 taking coffee, 100 were taking both tea and coffee. Find how many

students were taking neither tea nor coffee?

Answer 13:

Let U be the set of all students who took part in the survey.

Let T be the set of students taking tea.

Let C be the set of students taking coffee.

Accordingly, n(U) = 600, n(T) = 150, n(C) = 225, n(TN C) = 100
To find: Number of student taking neither tea nor coffee i.e.,

we have to find n(T' N C").

n(T'NCY) =n(TuC)

=n(U) - n(TuC)

=n(U) - [n(T) + n(C) - n(T N C)]
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= 600 - [150 + 225 - 100]
= 600 - 275
= 325

Hence, 325 students were taking neither tea nor coffee.

Question 14:
In a group of students 100 students know Hindi, 50 know English and 25 know
both. Each of the students knows either Hindi or English. How many students

are there in the group?

Answer 14:

Let U be the set of all students in the group.

Let E be the set of all students who know English.
Let H be the set of all students who know Hindi.
~HUE=U

Accordingly, n(H) = 100 and n(E) = 50
n(HUE) =n(H) + n(E) -n(HN E)

=100 + 50 - 25

= 125

Hence, there are 125 students in the group.

Question 15:

In a survey of 60 people, it was found that 25 people read newspaper H, 26
read newspaper 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.

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

11
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Answer 15:

Let A be the set of people who read newspaper H. Let B be the set of people
who read newspaper T. Let C be the set of people who read newspaper I.
Accordingly,

n(A) =25, n(B) =26,n(C)=26,n(ANC)=9,n(ANB) =11,
nBNC)=8,nANBNC)=3

Let U be the set of people who took part in the survey.

(i) Accordingly,

Nn(AuBuC)=n(A)+nB) +n(C)-n(ANB)-n(BNC)-n(CNA)+n(AN
BNC)=25+26+26-11-8-9+ 3 =052

Hence, 52 people read at least one of the newspapers.

(ii) Let a be the number of people who read newspapers H and T only.

Let b denote the number of people who read newspapers I and H only.
Let ¢ denote the number of people who read newspapers T and I only.
Let d denote the number of people who read all three newspapers.
Accordingly, d=n(ANBNC) =3
Now, n(ANB)=a+d

nBNC)=c+d

n(CNA)=b+d
sa+d+c+d+b+d=11+8+9 =28

12
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>a+b+c+d=28-2d=28-6 =22

Hence, (52 - 22) = 30 people read exactly one newspaper.

Question 16:

In a survey it was found that 21 people liked product A, 26 liked product B and
29 liked product C. If 14 people liked products A and B, 12 people liked
products C and A, 14 people liked products B and C and 8 liked all the three

products. Find how many liked product C only.

Answer 16:

Let A, B, and C be the set of people who like product A, product B, and product
C respectively.

Accordingly, n(A) = 21, n(B) = 26, n(C) =29, n(ANB) =14, n(CNA) =12,
nBNC)=14,n(ANBNC) =8

The Venn diagram for the given problem can be drawn as

It can be seen that number of people who like product C only is
{29 -(4+8+6) =11

13
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