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Exercise 1.1

Which of the following are sets ? Justify your

answer.

(i) The collection of all the months of a year

beginning with the letter J.

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.

A collection of novels written by the writer

Munshi Prem Chand.
(vii) The collection of all even integers.

(i)

(vi)

(viii) The collection of questions in this chapter.
(ix) A collection of most dangerous animals of

the world.
(1) It s a set. The set of months in a year
beginning with Jis {January, June, July}.
(1) The collection of ten most talented writers
ofIndia 1s not a set, because the term ‘most
talented’ 1s not well defined.
(ii1)
the world 1s not a set, because the term
‘best-cricket batsman’ 1s not well defined.
The collection of all boys in your class is a
set, because the boys in your class are well-
defined.
The collection of all natural numbers less
than 100 is a set, because natural numbers
less than 100 are {1, 2,3, ...,99}.
The collection of novels written by the
writer Munshi Prem Chand 1s a set, because
this collection 1s well-defined.

(iv)

v)

(vi)
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A team of eleven best-cricket batsmen of

Sol.

Sol.

(vit) The collection of all even integers is a set,
because even integers are.
{..,-4,-2,0,2,4,..}.

(vii) The collection of questions in this chapter
1s a set, because the questions in this
chapter are well-defined.

(x) A collection of most dangerous animals

of the world is not a set, because the

term ‘most dangerous animal’ is not well-
defined.

Let4=1{1,2,3,4,5,6}. Insert the appropriate

symbol € or ¢ inthe blank spaces:

i 5..4 (i)8..4 (iii) 0... A
iv) 4.4 (V2.4 (vi) 10... 4
() S5eA4 ()8¢ 4 (1) 0 g A
(v) 4e4 (V) 2e4 (vi) 10e 4

Werite the following sets in roster form :

(i) A={x:xisanintegerand-3<x<7}

(ii) B ={x:xisanatural 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:xis 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’

O A4={2,1,0,1,2,3,4,5,6}

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

@) C={17,26,35,44,53,62,71,80}
(iv) D=1{2,3,5}

) E={T,R,L,GO,N,M,E, Y}
(Vi) F={B,E, T,R}.
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4.  Write the following sets in the set-builder form: () IMA THELC,S} (d) {x:xisaletter of
i {3,6,9,12} (i) {2,4,8,16,32} the word
(iii) {5, 25, 125, 625} (iv) {2,4,6,...} MATHEMATICS’}
v {1,4,9,..100} Gav) {1,3,5,7,9} (b) {x : x1s an odd
Sol. ) A={x:x=3n,neNandl<n <4} natural number
i) B={x:x=2" neNandl<n <5} less than 10}
(i) C={x:x=5", ne Nand1< n < 4} Exercise 1.2
(iv) D= {x:xisan even natural number} i Stk oh ko fesiof e siul
v) E={x:x=n*neNand 1< n < 10} ’ sut _lc e e
5. e g . ‘ § .
I.JSt all_thc clctnents o thn ol lowiig ety (i) Set of odd natural numbers divisible by 2.
(i) A={x:xisanoddnatural number} o 5
(ii) Set of even prime numbers.
(i) B={x:xisan intcger,—l< x< 2 (iii) {x :xis a natural numbers, x <5 and
2 2 x> 73
(iii) C= {x : xis an integer, x? < 4} (iv) {y:yisapointcommon to any two parallel
(iv) D= {x:xisaletter in the word “LOYAL"} lines}
() E={x:xisamonthofayearnothaving3l Sol. (i) Set of odd natural numbers divisible by 2
days} 1s a null set, because no odd natural number
(vi) F= {x:xis a consonant in the English is divisible by 2.
~ alphabetwhich precedes £}. (i) We know that 2 is the only even prime
Sol. () A={1,3,5,...} number. Therefore, set of even prime
(in) B‘= 10,1,2,3,4; numbers is not a null set .
('_") ¢ B -2,-1,0, 1,2} (iii)) {x:x € N, x<5 and x > 7}is a null set,
() D: {Ij' O, YA} . . _ because there is no natural number which
(v) E = {February, April, June, September, is less than 5 and greater than 7
o . ) November} simultaneously.
o8 F={b,z.d.f.2,h.} (1v) {y:yisapoint common to any two parallel
6.  Match each of the set on the left in the roster L i _ PO ) y ( o
: " : lines} 1s a null set, because there is no point
form with the same set on the right described .
. ” common to any two parallel lines.
in set-builder form: . y . Lo
() {1,2,3,6) (@) {x:xisaprime 2. \thlch of the following sets are finite or infinite :
number and a (i) The set of months of a year
divisor of 6} g 0,23 (i) {1,2,3,...,99,100}
(i) {2,3} (b) {x : x is an odd (iv) The set of positive integers greater than
natural number 100.
less than 10} (v) The set of prime numbers less than 99.
(i) (IMAATH,E LGS}  (¢) {x:xisa Sol. (1) Finite (i1) Infinite (111) Finite (1v) Infinite
naturfll.numbcr (v) Finite.
and divisor of 6} 3. State whether each of the following set is finite
(iv) {1,3,5,7,9} (d) {x:xisaletter T
liihwioed () The set of lines which are parallel to the
‘MATHEMATICS'} ;
Sol. (1) {1.2.3,6} (¢) {x:xisa natural S

number and
divisor of 6}
(a) {x:xisa prime
number and
divisor of 6}

@) {2,3}
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(ii) The set of letters in the English alphabet.
(iii) The setof numbers which are multiple of S.
(iv) The set of animals living on the earth.

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

A EPSTUDY CIRCLE



A Cc P m
AL ALY

ACCENTS MATHEMATICS

Sol. (1) Infinite (11) Finite (ii1) Infinite (1v) Finite

(v) 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) 4 = {2, 4, 6, 8, 10}
B={x:xis positive even integer and x < 10}
(iv) A={x:xisamultiple of 10}
B={10,15, 20, 25, 30,...}
. (1) Yes, A=B (i1)) No, A #B (ii1) Yes, A = B
(1v)No, 4 # B.
Are the following pairs of sets equal? Gives
reasons.
(i) A=1{2,3}, BR= {x : x is solution of
x2+5x+6=0}
A= {x:xisaletter in the word "FOLLOW'"}
(ii) B={y:yisaletter in the word “‘WOLF"}
. @) No,4={2,3}
But solution of x>+ 5x+6=0
x2+3x+2x+6=0

=

= x(x+3)+2(x+3)=0
= x+3)x +2)=0

= x+3=0o0orx +2=0
= x=-3orx=-2

= B={2, -3}

Hence, A # B

(i) Yes, A={F O,L,W}
and B={W,O,L,F}
Hence, A4=B

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

. () B=DME=G

Exercise 1.3

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 is a student of your school}

(iv) {x:xisacirclein the plane}... {x:xisa
circle in the same plane with radius 1 unit}

@ www‘acpstudycirclc.comm

(v) {x:xisatriangleina plane} ... {x:xisa
rectangle in the plane}

(Vi) {x:xis an equilateral triangle in a plane}
.. { x:xis a triangle in the same plane}

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

« B 234} c{1,2.3.4.5)

@ {a,b,c} c{b,c,d}

(m) {x : x 1s a student of class XI of your
school} < {x : x 1s a student of your
school }

(iv) {x:xisacirclein the plane}c {x:xisa
circle in the same plane with radius 1 unit}

(v) {x:xisatriangleinaplane} c {x:xisa
rectangle in the same plane}

(vi) {x : x 1s an equilateral triangle in a
plane} = {x : x is a triangle in the same
plane}

(vi) {x:xisan even natural number} — {x:xis
an integer }

Examine whether the following statements are

true or false :

(i) {a, b}z {b,c,a}

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

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

(iv) {a} ={a,b,c} ) {a} €fa,b,c}

(vi) {x:xisan even natural number less than

6} — {x : x is a natural number which
divides 36}

. (1) Since the element of the set {a, b} are also

present in the set {b, ¢, a}, therefore
{a, b} < {b, c, a} is false.

() Vowels in the English alphabets are
{a,e,i,o, u}.

{a, e} < {x: x1s a vowel in the English
alphabet} is true.

(u1) Since, all the elements of the set {1, 2, 3}
are not present in the set {1, 3,5}, therefore
{1,2,3} < {1, 3, 5} 1s false.

(1iv) Since, the element of the set {a} 1s present
in the set {a, b, ¢}, therefore {a} < {a, b,
c}is true.

(v) Since,a €{a,b,c}isbutnot {a} € {a, b, ¢},
therefore {a} € {a, b, ¢} false.
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(vi) {x:xisan even natural number less than 6}
= {2,4} and {x : x isa natural number which
divides 36} .
={1,2,3,4,6,9,12, 18,36}

Since, every element of the set {2, 4} is
contained in the set

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

Hence, the given statement is true.

Let A= {1,2 {3, 4},5}. Which of the following

statements are incorrect and why ?

i {3,4ycA4 (@) {3,4e4
(i) ({3, 4} cA4 (v 1ed

™ lcA o) {1,2,5)c A
(vii) {1,2,5) e A (viii) {1,2,3} c 4
(ix) ¢eA x) ¢cA4

(i) () A

(1) Incorrectas {3,4} is an element of the set
A.

Correctas {3, 4} is an element of the set 4.
Correctas {3, 4} is contained in the set 4.
Correctas | is an element of the set 4.
Incorrect as 1 belongs to the set 4, but not
contained in A.

Correct as all the elements of the set
{1,2,5} are presentin the set 4.

(i)
(ii1)
(iv)
(v)

(v1)

(vii) Incorrectas {1,2, 5} is not the element of

the set 4.
(vii1) Incorrect as 3 1s not an element of the set 4.
(x) Incorrect asdisnotan element ofthe set A.
(x) Correctas empty set is a subset of every set.
(x1) Incorrect as {¢} is not contained in the

set 4.
Write down all the subsets of the following sets :
(i) {a} (ii) {a, b}
(iii) {1, 2, 3} (iv)¢

(1) {a}, it has two possible subsets ¢, {a}.

(1) {a, b}, 1t has lour possible subsets ¢, {a},
(b}, {a, b}.

() {1, 2,3}, ithas eight possible subsets : ¢,
115 £2): 855 1L2),11.3),44.33, 1. 2.3).

(iv) ¢, it has only one subset which is {¢}.

How many elements has P(4),if 4A=¢?

If A= ¢, then 1t has only one subset which is {$}.

Hence, F(A4) has only one element.

Write the following as intervals :

(i) (x:xeR,-4<x <6}

(ii) {x:x e R,-12<x<-10}
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(i) (x:x e R0 < x<T}

(iv) (x:xeR3<x< 4}

(1) (=4.6] (1) (=12,-10) (u1)[0,7)(1v)[3.4]

Werite the following intervals in set-builder form:

i 3,0 (ii) [6, 12]

(iii) (6, 12] (iv) [-23,5)

N (3,0)={x:x eR,-3<x<0}

() [6,12]={x,x eR,6<x<12}

@m) (6,12]={x:x e R,6<x <12}

(v) [-23,5]={x:x € R,-23 < x<5}

What universal set(s) would you propose for

each of the following :

(i) Thesetof right triangles.

(ii) The set of isosceles triangles.

(1) The set of triangles.

(1) The set of triangles.

Given the sets 4 = {1, 3, 5}, B={2,4, 6} and

C=1{0,2,4, 6, 8}, which of the following may be

considered as universal set (s) for all the three

sets A, B and C.

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

(i) {9}

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

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

) {0,1,2,3,4,5,6,7,8,9, 10} may be
considered as universal set for all the three
sets A, B and C.

Exercise 1.4

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

i X={1,3,5},Y={1,2,3}

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

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

(ivv A = {x : x is a natural number
andl < x<6)
B ={x:xisanatural numberand 6 < x
<10}

v A={1,2,3},B=¢

N Xu¥Y={1,35{l,2.3)
={1,2,3,5}
(i) AuB={a,e,i,o,u}v{a,b,c}
={a,b,c,e, i,o, u}
(m) 4={3,6,9,...}
B={1,2,3,4,5}
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AuB={3,6,9,12,..} u{l,2,3,4,5}
={1,2,3,4,5,6,9,12,....}
={x:x=1=1,2,3,4,5Soramultipleof 3 }
(v) A=1{2,3,4,5,6} B={7,8,9}
AuB=1{2,3,4,5,6,7,8,9}
={x:1<x<10,xe N}
) AuB={1,2,3}u{}={1,2,3}.
2. LetA={a,b},B={a,b,c}.IsAc B?
Whatis A U B?
Yes, A < B. Because, every element of 4 1s also
an element of B, therefore, A is a subset of B.
AuB={a,b}u(a,b,c)={a,b,c}
3. If Aand B are twosets such that A — B, then what
isAUB?
Since, 4 is a subset of B, therefore, every element
of set A4 is contained in the set B.
Hence, A UB=B.
4. If4={1,2,3,4},B={3,4,5,6},C={5,6,7,8}
and D=1{7,8,9, 10}; find
i) AuB @) AuC
(ivy BuD vy AuBuC
M) AUBUD (vii) BuCuD.
@0 AuB={1,2,3,4}u {3,4,5,6}
={1,2,3,4,5,6}
@ AuC={1,2,3,4}045,6,7,8}
={1,2,3,4,5,6,7,8}
@) BuC=1{3,4,5,6}u{5,6,7,8)}
={3,4,5,6,7, 8}
(iv) BuD={3,4,5,6}u {7,8,9, 10}
=13.4.5,6,7,8,9,10}
V) AvBuUC
={1,2,3,4}u {3,4,5,6}U {5,6,7,8}
(v1) AoBuUD
={1,2,3,4}u {3,4,5,6} U {7,8,9, 10}
=1{1,2,3,4,5,6,7,8,9, 10} 7.
(vii) BuCuD
={3,4,5,6}uL {5,6,7,8} LU {7,8,9,10}
={3,4,5,6,7,8,9, 10}.
Find the intersection of each pair of sets of Q.
1, above.
® XnY={l.3.5){l.23}={1.3)
) AnB={a,e,i,o,u}n{a,b,c}= {a}
1) AnB={3,6,9,...} n{l1,2,3,4,5}={3}
(v) AnB=1{2,3,4,5,6} {7.89}=¢
V) AnB={1,2,3} nd=9¢.

Sol.

Sol.

(iiBu C

Sol.

h
&

Sol.
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IfA={3,579,11}, B={7,9,11,13}, C= {11,
13,15} and D= {15, 17}; find

i AnB (ii) BnC
(ii)AnCnD @ivy AnC
&~ BnD M) ANnBUO)
(vii)AnD (viii)An(BuD)

(ix) (ANnB)N(BUO)

x) (AuD)Nn(BuUO).

@ AnB={3,5,7,9,11}n {7,9,11,13}

{03 113}
@ BnC= {709, 11, 13} n {11, 13, 15}
= {11, 13}

) AnCnD
={3,5,7,9, 11} n{11,13,15} n {15,17}
={11} n{15,17}= ¢

@) AnC={3,5,7,9,11} n{11,13,15} = {11}

V) BnD={7,9,11,13} n {15,17}=¢

M) AnBuO)
={3,5,7,9,11}n[{7,9,11, 13}

wif11,13,,15}]
={3,5,7,9, 11}~ {7,9,11, 13,15}
={7,9, 11}

(vi) AnD=13,5,7,9, 11} {15,17}= ¢

(vin)A N (BuD)
—43,5,7,9.11} e [{7,9,11,13% s {15,17}]
=1{3,5,7,9,11}n {7,9,11,13,15,17}
={7,9,11}

xX) AnB)nNBUO)
=[{3,5,7,9,11}n {7,9, 11,13} ]
n[{7,9; 11, 13ha {11, 13,15}]
={7,9,11,}n {7,9,11,13,15}

={7,9,11}.

xX) AuD)NABUO)
=[43,5,7,9,11}u {15,17}]

n[{7,9,11,13}{11,13,15}]
={£3.95.7,9, 11, 15 I3 {1.9,11; 13, 15}
=11.9.11,13}.

If A= {x: xis a natural number},

B = {x:xis an even natural number}

C={x:xisan odd natural number} and

D = {x:xisa prime number}, find

i) AnB (ii) AnC
(iii)AnD ivy BnC
v BnD M) Cn D
Given, A=41,2,3,4, ...}

B={2,4,6,8,...}
C=4{1,3,5,7,....}

and  D=1{2,3,5711,13,.}
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() AnB={1,2,3.4,.31{2,4,6,8,...}
={2,4,6,8,...} =B

() AnC={1,2,3,4,.3n{1,3,5,7)
={1,3,5,7,..}=C

(i) AnD=1{1,2,3.4,.. }m{2%571112 2

={235.711,13,.}=

av) Bn(C={2,4,6,8,...}n {1,3, 5, 7,..}=0

(v) BnD={2,4,6,8,..}n{2,3,5,7,11, 13,
e y=1{2}

) CrD=§1,3:5, 7,3 {2.3.5, 7, 11,13, .}

={3,5,7,11,13, ...}
= {x :x1s an 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}.

(ii) {a,e,i,o,u} and {c,d,e, f}

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

(1 {1,2,3,4} and {x:xisanatural number and
4<x<6 }ie. {4,5,6} are not disjoint sets
as they have 4 as a common element.

(1) {a,e,io,u}and {c,d,e,f} are not disjoint

sets, because they have common element e.

{x:xisan eveninteger} = {+2,+4,+6, ...}

and {x :x1s an odd integer}

= {ELES TS .}

(ii1)

are disjoint sets, because they have no
common element.

If 4={3,6,9,12,15,18,21},
B={4,8,12, 16, 20},
C=1{2,4,6,8,10,12, 14, 16},
D = {5, 10, 15, 20}, find

(i) A-B (ii) A-C
(iii)A-D (iv) B-A
v) C-A4 v) D-A
(vii) B—C (viii)B =D
(ix) C-B x) D-B
(xi) C-D (xii) D-C

() A-B={3,6,9,12,15, 18,21} -
20}={3,6,9, 15, 18,21}
() 4-C= {3,6,9,12,15,18,21}
~1{2,4,6,8,10,12, 14,16}

=13,9,15, 18,21}

@iy 4-D= {{3.6,9.12,15,18,21}—{5, 10, 15,20}
={3,6,9, 12, 18,21}.

(iv) B-A=14,8,12,16,20}—{3,6,9,12,15,18,21}
= (4,8, 16, 20}.

{4,8,12, 16,
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(v) C-4={2,4,6,8,10,12, 14,16}
—{3,6,9,12,15, 18,21}
={2,4,8,10, 14,16}
(vi) D-4=1{5,10, 15,20} -{3,6,9, 12,15, 18,21}
={5,10,20}
(i) B—-C={4,8,12,16,20} - {2,4,6,8, 10,12,
14, 16}= {20}
(vin) B—D=1{4,8,12,16, 20} —
={4,8, 12, 16}.
(x) C-B=1{2,4,6,8,10,12,14,16} — {4,8,12,
16,20}
={2,6, 10, 14}.
x) D-B=1{5,10,15,20}-{4,8,12, 16,20}
={5,10,15}
xi) C-D={2,4,6,8,12,10,14,16} —
={2,4,6,8,12, 14, 16}
(xi) D-C={5,10,15,20} —{2,4,6,8,10,12, 14,16}
= {5, 15, 20}
IfX={a,b,c,d} and Y={f, b, d, g}, find
(i) X-Y (@i Y-X (i) XnY
W X-Y={a,b,c,d}—-{f,b,d g}={a,c}
() Y-X={b,d gt—{ab,c.d}={f g}
) XnY={a,b,c,dyn{f,b,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= {setofreal numbers} — {set of rational
numbers}
= {set of rational numbers and set of irrational
numbers}— {set of rational numbers}
= set of irrational numbers
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.
(i) {a,e,i,o,u}and {a, b, c,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
(1) False.
{2,3,4,5}n{3,6} =3} #4¢
The given sets are not disjoint.
(1) False.
{a,e,i,o,u}n {a,b,c,d}={a} #¢
The given sets are not disjoint.
True.
{2,6,10,14}~ {3,7, 11,15} = ¢
The given sets are disjoint.
True.
{2,6,10} n {3,7,11} = ¢
The given sets are disjoint.

(5,10,15,20}

{5, 10, 15,20}

(1)

(1v)
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Exercise 1.5

1. LetU={1,2,3,4,5,6,7,8,9},4={1,2,3,4},
B=12,4,6,8} and C=1{3,4,5,6}. Find, (i) 4',
(i) B’ (iii) (AU C) (iv) (AU B) (v) (4"
(vi) (B=-C)

Sol. Here, U=1{1,2,3,4,5,6,7,8,9}
A={1,2,3,4}
B=1{2,4,06,8}
and C={3,4,5,6}
i) A'=U-4=1{5,6,7,8,9}
() B'=U-B={1,3,5,7,9}
@) AuC={l1,2,3,4} U {3,.4,5,6}
=(1,2,3,4.5,6}
Hence(Au O)'=U-Au O)={7,8,9}
av) AuB={1,2,3,4} L {2,4,6,8}
={1,2,3,4,6, 8}
Hence (Au B)'=U—-(Au B)={5,7,9}
(v) A'=U-A4=1{5,6,7,8,9}

Hence (4')Y=U-A4'={1,2, 3,4}
w) B—-C=1{2,4,6,8}-{3,4,5,6} ={2,8}
Hence (B-CY=U—-(B-()=1{1,3,4,5,6,7,9}
2. IfU={a,b,c,d,e,f, g, h} find the complements
of the following sets :
(i) A={a,bh,c} (i) B={d, e, [ 2}
(iii) C={a, c, e, g} ) D={f,g,h,a}
Sol. Here, U—{a,b,c,d, e f g h}

(1) A'=U-A={ab,c de, [ g h}—{a b, c}
={d e g g h}
() B'=U-B={ab,cdef g h}—{de/[ g}

={a, b, ¢, h}
(w) C'=U-C={ab,cdefighl—{aceg}
={b,d, [, h}
) D=U-D={a,b,c de f g ht—{ g ha}
=1{b, ¢, d,e}.

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

(i) {x:xisanevennatural number}

(ii) {x:xisan odd natural number}

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

(iv) {x:xisaprime number}

(v) {x:xisanatural number divisible by
3 and §}

(vi) {x:xisaperfectsquare}

(vii) {x : x is a perfect cube}

(viii) {x :x+5=8}

(ix) {x:2x+5=9}

(x) {x:x>7)

(xi) {x:xe Nand2x+1>10}

www‘acpuudycirc!e.comn

4. IfU={1,2,3,4,56,7,8,9}, A={2,4,6,8} and

X1 cese

MATHEMATICS

Sol. (1) {x:
@) {x:

x1s an odd natural number}
x 18 an even natural number}
(u) {x:x e Nandx is not amultiple of 3}
(1v) {x: x is a positive composite number and

x=1}
(v) {x:x e n Nandx is neither a multiples of

3 nor of 5}.
(Vi) {x:x eNand xisnola perlect square}
(vi) {x :x e Nand x is not a perfect cube}
(vil) {x:x e Nand x # 3}

[x+5=8 = x =8-5=3]
(x) {r:x eNandx %2}

[2x+5=9 = 2x=9-5 = 2x=4
= x=2]

x®) {x:xeNandx<7}={1,23,4,5, 6},

- 9}
x1) sx:xeNandx<—

| 2
2x+1>10 = 2x>10-1 = 2x=9
= x>9/2]

B=1{2,3,5,7}. Verify that

(i) AUB)=A'NB

(ii) AnB)'=A"UB'

Sol. ) AuB=1{2,4,6,8}U{2,3,5,7}
={2,3,4,5,6,7,8}

LHS.=(AuB)Y=U-(AuUB)
={1,2,3,4,5,6,7,8,9} - {2,3,4,5,6, 7,8}
={L.9}
Now,A'=U-A4
={1,2,3,4,5,6,7,8,9} - {2,4,6,8)}
=41,3,5,7,9}
and B'=U-B
=1{1,2,3,4,5,6,7,8,9} —
={1,4,6,8,9}
RH.S.=A4'nB
=£1,3,5.2.9{1,4.6.8.9} ={1.9}
L.H.S.=RHS.
Hence (4w B)' = A’ B’ is verified.

i) AnB={2,4,68 ~{2,3,5 7} ={2}
LHS.=(AnB)=U-(A4NnB)
={1,2,3,4,5,6,7,8,9} — {2}
={1,3,4,5,6,7,8,9}

12,3.5.7}
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RHS.=4"UB

={1,3,5,7, 93w {1,4,6,8,9}
={1,3,4,5,6,7,8,9}
LHS=RHS.

Hence, (A " B)=A4"u B’ isverified.

]

following :

(i)(AuB) (ii) AN B
(iii) A N B)' vy A/ VUB.
Sol. 1) AuUB)

The shaded region indicates(A v B)'.

@ A'nB

1

7
7

,,,/////‘
7
Tl

The shaded region indicates A’ n B'.

!
() (AnBY

7
7
WY
I

///
i

////////////

The shaded region indicates (A n B)'.
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Draw appropriate Venn diagram for each of the

/I

> (AN B)

(1v)

Sol.

Sol.

Sol.

Sol.

. We know that

1) cBSE _

MATHEMATICS

A28

I

AnDB

Wy
o

lin;

The shaded region indicates A’ U B'.

All shaded region formed by all horizontal and
vertical lines1s 4" U B'.

Let Ube the set of all triangles in a plane. If 4 is
the set of all triangles with at least one angle
different from 60°, whatis 4’?

A 1s the set of triangles in which no triangle is
equilateral.

Hence A’ 1s the set of all equilateral triangles.
Fillin the blanks to make each of the following
a true statement :

B AA =i (ii) ¢'N"A=.uureeenee.
(1107 R VZ L S— (iv) UnAd=.eeeen.
) AuA'=U @ ¢NnA=UnA=A4

(m) AnA'=¢ a) Und=¢nA4=¢

Exercise 1.6

If Xand Y are two sets such thatn (X)=17,n (Y)
=23 and n(Xuv Y)=38,findn (XN Y).

nXu)=nX)+n¥Y)-n(XnY)

= 38=17+23-n(XNY).

= 38=17+23—-n(XNY)

= nXnY)=40-38=2.

If Xand Y are two sets such that X U Y has 18
elements, X has 8 elements and Y has 15
elements; how many elements does X~ Y have?
Here n(X)=8 andn(Y)=15

andn(XuUY)=18

oo nXuD)=nX)+n(Y)-nXnNY)

= 18=8+15-n(XNY)
=>nXNnY)=23-18=5.

In a group of 400 people, 250 can speak Hindi
and 200 can speak English. How many people
can speak both Hindi and English?

Let H = Set of people who can speak Hindi and
E = Set of people who can speak English.
Then, n(Z)y=250 n(£)=200

and n(H v E)=400
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Now, n(H w EY=n(IH)+n(E)—n(HNE) e In a group of 65 people, 40 like cricket, 10 like
=400=250+200-n(HNE) both cricket and tennis. How many like tennis
= n(H N E)=450-400=50. only and not cricket? How many like tennis?
Sol. Let C' = the set of people who like cricket and
HnE U I"= the set of people who like tennis.
Then, n(C o 1)=65,n(C)=40
///‘9 n(CrnNH=10

Hence, 50 people can speak both Hindi and
English.

4. If S and T are two sets such that § has 21
elements, 7 has 32 elements, and S~ T has 11
elements, how many elements does S U T have?

Sol. Here, n(S)=21 and n(7)=32

We know that

and n(S~ 7 =11 n(CoD=n(CO)+n(1)—n(CnT)
Now, n(SuU D=n(S)+n(H-n(S7) = 65=40+n(1-10
=21+32-11=53-11=42. = B
5. If X and Y are two sets such that X has 40 = n(1)=65-30=35
elements, X U Y has 60 elements and X N Y Number of'people who like only tennis
::;{)0 elements, how many elements does ¥ =n(D=-n(CATD
Sol. Here, n(X)=40 =35-10=25
n(Xv Y)=60 Hence, number of people who like tennis 1s 35
5 "(//\; N=10 ” and number of people who like tennis onlyis 25.
— - o
:;)w’()(;l(z 4}')) I)' 2 ( ;,’)(/_\,)10"( el 8. In a committee, S0 people speak French, 20
= n(Y)=60—40+10=20+10=30. speak Spanish and ,10 speak both Spanish and
6. Ina group of 70 people, 37 like coffee, 52 like French. How many speak at least one of these
two languages?

tea and each person likes at least one of the two
drinks. How many people like both coffeeand  Sol. Let F'= the set of people who speak French and

tea? S = the set of people who speak Spanish
Sol. I,cE ( = Set of pcop]c who like coffee and 7 Then, n(F)= 50, n(S)=20,n(F~5)=10
= Set of people who like tea. )
Then, n(Cw 1)=70, n(C)=37. Asn(FuS)=nE)+n(S)—nFnNS)
n(ND=52,n(Cn1)="? =50+20-10=60

Now, we know that
n(CuD=nC)+n(NH—-n(CN71)

= 70=37+52-n(C~1)

= n(Cn1H=89-70=19

/,,‘I

7
Q

TnC Hence, 60 people speak at least one of these
two languages.

Hence, 19 people like both coffee and tea.
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MISCELLANEOUS EXERCISE [

1. Decide, among the following sets which sets
are subsets of one and another
A= {x:x R and x satisfy x> - 8x + 12 =0},
B=1{2,4,6},C={2,4,6,8, ......... }s D= {6}

Sol. We have 4 = {2, 6},(since, only x = 2, and
x = 6, satisfy thc cquation x2 — 8x + 12 =0)
B={2,4,6},C={2,4,6,8,........} and D = {6}
Every element of 4 1s in B and (;

" AcBandAdcC
Again everyelementof BisinC; .. Bc(C
Also, every elementof Disin 4, Band C';
~DcA,DcBand Dc C.

2. In each of the following, determine whether
the statement is true or false. If it is true, prove
it. Ifit is false, give an example.

(i) IfxeAandA € B,thenxe B
(ii) fAcBandB e C,thend e C
(iii) fAcBand Bc C,thenAc C
(ivy fAzBandBz C,thenAgz C
v IfxeAand Az B,thenxe B
(vi) IfAcBandx ¢ B,thenx g A4
Sol. (1) False. LetA={1},B={{1},2}
. le Aand AeBbutlgB
So, xe A and A€ B need not imply
that xe B
(i) False.lLetA= {1}, B={1,2} and
C={{1,2},3}
~ Ac B and BeC but A4¢C
Thus, AC B and B € C need not imply
that Ae(C.
(1) True. Iet xe A4, Then
AcB=xeB,thenBc(C=xe(C

Thus, ACB and Bc(C= AcC

(v) False. letA={1.2},B={2.3}and C= {1,
2,5}
Then Az B and Bz C But AcC
Thus, Az B and B @ C need not imply
that Az C

(v) False. LetA={1,2} andB={2,3,4,5}
Then 1€ 4 and AZ B as 1¢ B
Thus, x€ 4 and 4 ¢ B need not imply
that xe B

(vi) True.let AC B, then
xeAdA=>xeBoxeB=>xe A

‘.‘::," www.acpstudycirclc,comn

Sol.

Sol.

Sol.

Sol.
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Let A, B, and C be the sets such that A U B
=4AuCandANB=AnNC.Show that B=C

We have, AUB=A4A0UC
= - (AUB)NC=(A4AuC)NnC
=> (AN O uBnNnC)=C
[ (AuC)NC=C]
= AnNnBuBnC)=C s (1)
[ ANC= AN B]
Again AUB=A0UC
= AuBNB=(AUC)NB
= B=(UnB)u(CnB)
‘s (AU BYNB = B]
(ANBYU(BNC)=B ...(n)
[ CAnB=BniC)
From (1) and (n) we get B=C

Show that the following four conditions are
equivalent :

i) AcB (i) A-B=¢
(iii) AUB=8B iv AnB=A
(1) < (i1); Ac B < Allelementsof' 4 are m

B A-B=¢
(n)< () ; A-—B=¢ < All elements of 4
areinB & AUB=8B
(i) < (iv) : AU B= B < All elements of 4
arein B
< All the elements of 4 are common in 4 and
B&e AnB=A4A
Thus, all the four given conditions are
equivalent.
Show thatif 4 — B, then C—-B c C-A.
xeC-B=xe(C but x¢B
=xeCbutxgd =xeC-4
C—-Bc(C-4
Assume that P(4) = P(B). Show that A = B.
Let x be an arbitrary element of A. then, there

exists a subset say X, of set 4 such that xe X
Now, Xc A= X € P(A)

= X e P(B) [ P(A)= P(B)]
=X.c.B = xeB
["xeXand X Cc B= x€ B]

Thus, xe A= xeB AcC B (1)

Now, let y be an albllrary element of B
Then, there exists a subset say Y of set B such

that ye Y .
Now Y c B= ye P(B) = ye€ P(A)
[~ P(A4)=P(B)]
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=Y A=>yeA. Thus yeB=ye 4

5 BCA ... ()

From (1) and (i1), we get 4=B

Isit true that for any sets 4 and B,

P(A)oP(B)=P(AuUB)?

Justify your answer.

No, LetA={a},B={b}and AU B = {a,b}

-~ P(A)={¢.{a}}, P(B)={0.{b}}

and P(AUB) ={d,{a},{b} . {a,.b}} ...Q)

and P(A)U P(B) ={¢,{a},{b}} ...(1)

From (1) and (i1), we have,

P(AUB)# P(A)V P(B)

Show that for any sets 4 and B,
A=ANnB)uU(A-B)

and AU (B-A)=(Avu B)

(ANB)U(A-B)=(ANnB)uU(ANB")
[ A-B=ANB"
=AN(BUB"
[by distributive law]

=ANnX=4
| X is a universal set|

AUuB-A)=Au(BNn A"
[-B-A=BnNA"
=(AuB)N(A4uwud)
| by distributive law|
=(AUB)NX
[ X=A40UA4" isuniversal set]

=AUB
Using properties of sets, show that

i) AvANnB)=A
(i) An(AuB)=A

1) AuAnB)=(AuA)N(AuUB)
[ By distributive law |
=AN(AUB) [rAdwAd=A4)
=A [ AC AU B]
i) ANn(AuUB)=(UANnAUu(ANB)
=4AU(ANB)
=4 [ AN BC A]
Show‘ that A n B =4 N C need not imply
fclj— {1,2},B—{1,3} and C— {1, 4}
ANB={1,2} n{l,3} ={1};
ANC ={1,2} " {1,4} = {1}
SANB=ANnC=B#C

Now,
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Let A and Bbesets, f AN X=BnX=dand
Au X=BuX for some setX, show that 4=B.

We have AUX =BUX for some set X
= AN(AUVX)=AN(BUX)
= A=(ANB)V(ANX)

[-AN(Au X)=A]
= A=(ANB)U

[ AN X =¢ (given)]
= A=ANB=>ACB 5
Again, JUX =BUX
=>BNn(AuX)=BNn(BuUX)

BN (BUX)=8]
=BNnAHUBNX)=EB

[ BN X =¢ (given)|
=>(BNmnAU=B=>BNA=B
= ANB=B=Bc 4 ... (1)
From (1) and (i1) we get, A=B

Find sets A, B, and C'suchthat AN B,BN C
and A N C are not-empty setsand A "B C
=¢.

Let A={1,2},B={2,3}and C= {1, 3},
ANB={2}, BNC={3}and ANC={1}

e, AnB, BNC and ANC arenon-empty
sets.
T (ANBNC={2}Nn{,3}=¢

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?

We have, n(T)=150,n(C) =225
and n(ITmC)=100
T 600

@ C
We know that

n(I'oC)y=n(T)+n(CY=—n(T' NnC)
=150+225-100 =275
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Total no. of students = 600
No. of students who neither take tea nor coflee

=600-n(TLC)=600-275=325

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?

We have n(I1) = 100, n(£)=50 and
nHNE)=25

H K

We know that

n(HOE)=n(H)+n(E)—n(lINE)
=100+50-25=125

In a survey of 60 people, it was found that 25

people read newspaper H, 26 read Newspaper

7,26 read newspaper L, 9 read both Hand 7, 11

read both H and T, 8 read both T"and I, 3read

all three newspapers. Find :

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

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

Sol.

16.

Sol.

X1 cese

MATHEMATICS

(1) No. of people who read atleast one news-
paper
=8+8+10+6+3+5+12=52

(1) No. of people who read exactly one news-
paper
=52—-(8+3+6+5)=52-22=30
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 4 and
B, 12 peopleliked 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.

nAnNnB) =14, n(ANC)=12,
nBNC)=14 and n(ANBNC)=8

n(Conly)=29-4-8-6=29-18=11
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| | sections|  PRACTICE QUESTIONS <

1. Find the pairs of equal sets, ifany givereason. 12, In a group of400 people, each people speak in
A={0},B={x:x>15andx <5} at least one of the language Hindi or English.
={x:x-5=0},D={x:x2=25} 250 can speak Hindi and 200 can speak En-
E = {x : x is an integral positive root of the glish. How many people can speak both Hindi
equation x% —2x— 15 =0} and English?
2. Let V={a,e,i,o,u} and B={a,i,k,u}.Find 13.  Ina group of 70 people, 37 like coffee, 52 like
V—-Band B-V tea and cach person likes at least one of the
8 Let U= {1,2,3,4,5,6}, 4= {2, 3} and two drinks. ITow many people like both coffee
v' > ] > > D * |7
B=1{3,4,5}.Find A" B, A'"B', AUB and s
fincaahone that LA =l B 14. Wl‘u.c‘h of the lolvlowmg pairs of sets are equal?
) o Justify your answer
4. Show that (AU B)= AN B implies 4=8 () A=Setofletters in the word GOOD
5. Write the following sets in roster form : B =Set of letters in the word GOD
(1) A= {x:xisaninteger and-3<x<7} () A={x:x € Zand x¥*<9}
(1) B — {x:xisanatural number less than 6} B= {x:xi1isamultipleof3and - 3 < x <3}
(i) C= {x:xisatwo-digit natural number 15.  Given U= {x,x e N, 11 <x <22} is the univer-
such that the sum of its digits is 8} sal setand 4= {x:x> 16} and B= {x:x <17}
(iv) D= {x:xisaprime number which is divi- are two subsets of /. Then, list the elements
SOT 0“()0} of 4 and B.
) E=Thesetofalllettersntheword TRIGO- 16. Provc' that for a null set ¢, the set P(P(P(d)))
NOMETRY contains 4 elements.
s i . . . 17.  If 4 and B be any two sets, then find the value
(vi) F'=Theset of all letters in the word BET- . o
TER of An(BUC)?
6. Write the following sets in the set-builder form: ~ 18.  I[n(A4)=12,n(B)=8, n(AN B) =4, then [ind
® {3.6,9,12} @) {2,4,8,16,32} the value of n(Aw B)?
i) {5,25,125,625} (iv) {2,4,6,.....} 19. IfA={xeC:x¥*=l} andB={xeC:x*=1},
v) {1,4,9,....,100} then evaluate 4 A B.
o How many elements has P(4),if4=¢? 20. IfAxB={(5,5),(5,6),(5.7),(8,6).(8,7).(8,5)},
8. Write the following intervals in set-builder then find the value 4.
form: 21.  Let X be the universal set for sets 4 and B. If
i (-3,0) (i1) [6,12] n(A) =200, n(B) =300 and (AN B)=100,
(1) (6,12] (iv) [-23,5) Then n(A'NB") 1s equal to 300. Determine
9. What u‘nivefsal sgt(s) would you propose for the value of n(X).
cach of the following 22.  Two finite sets have m and » elements. The
(1)  The setofright triangles total number of subsets of the first set is 56
(i) The set of isosceles triangles. more than the total number of subsets of the
10 Let A= {a, b}, B={a,b,c}.Is AC B ?Whatis second set. Find the values of m and n.
. W, Dy, W, 0,C5. 18 : ¢
AUB? 23. IfaN={ax:xe N} Describe the set
3INNTN.

SHORT ANSWER QUESTIONS
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If R is the set of real numbers and Q is the set
ofrational numbers, then what is R — Q?
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Lonc ANSWER QUESTIONS

There are 200 individuals with a skin disorder,
120 had been exposed to the Chemical €', 50
to Chemical C, and 30 to both the Chemicals
C,and C,, Find the number of individuals ex-
posed to 9,
(1) Chemical €| but not Chemical C,
(i) Chemical ', but not Chemical €'
(i) Chemical €'} or Chemical (',
A college awarded 38 medals in football, 15 in
basketball and 20 in cricket. If these medals
went to a total of 58 men and only 3 men got
medals in all the three sports, how many
recieved medals in exactly two of the three
sports?
Which ofthe following sets are finite or infinite?
(1) The set of months of a year
11 TR ) I £ Spm—
() {1,2,3,......99,100}
(iv) The set ol positive integers greater than
100
(v) The set of prime numbers less than 99
Are the following pair of sets equal? Give reasons.
@0 A={23},
B = {x:xissolution ofx2 + 5x+ 6 =0}
(1) A= {x:xisaletter inthe word FOLLOW}
B = {y:yisa letter in the word WOLF}
HAa={1,23.4},B=1{3,4,56},C={5,6,7,8}
and D={7,8,9,10}; find
() A4UB
@@ BUC
V) AuBUC
(vi) BuCuD
IfA={3,5,7,9,11},B={7,9,11, 13},
C—{11,13,15}and D—{15,17} ; find

10.

11.

12'

() AuC
av) BuD

M) AUBUD
13.

) AnB (i) BnC

@ AnCnAD ) AnC

(V) BAD v) An(BuUC)

(Vi) AnD (viii) An(BuD) 14.
X (ANnB)N(BuUO)

® (AuD)A(BUO) IS.

IfU={1,2,3,4,5,6,7,8,9},A={2,4,6,8}and  16.
B={2.3,5,7}. Verify that
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0 (AuB)'=A'nB'
(i) (ANB)'=A'UB'
Draw the appropriate Venn diagram for each of

the following
1 (AuB)' (1) A'nB'
(i1) (AnB)' (iv) A'UB'

In a group of 65 people, each people like at

least one of cricket and tennis, 40 like cricket,

10 like both cricket and tennis. How many like

tennis only and not cricket ? How many like

tennis?

Describe the following sets in roster form :

1) A={x:xeN,24<x <30}

() B={x:xelZ' x<T}

() (= {x:x € N,xisafactorof48}

(v) D={x:xe Z,-3<x <4}

(v) E={x:xisa letter in the word
‘KOLKATA™}

Describe each of the following sets in set-

builder form .

@) A4={1,2,3,4,5,6,7}

@ B={-6,-5,4,-3,-2,-1,0,1}

i o~ 123 4 ; oy
() -{3,4,5 ....... } (iv) D={3, -3}
(v) E={Mars, Mercury }
Separate finite and infinite sets among the fol-
lowing
(1)  Setofall points on the circumference of a
circle

(i) {x:x eW,x <5000}

@) {x:xeZ,x<0}

(1v) {x:xeN,x>100}

V) {x:xeQ,3<x<4}

) §1.2%3,1, 2300, 23, i

LetA= {a,b,c,d,e},B={a,c,e,g} and
C= {b,e,f, a} Verify the following identities:
@ AnB-CO)=(ANB)-(ANC)

a A-(Bu(C)=(A4-B)Nn(4-0)

(i) A-(BAC)=(A4-B)u(4-0)

IfA=1{1,2,4},B={2,4,5}, C={2,5}, then
determine the valueof (4 — ) x (B-C)

Evaluate (AUBUONANB'NCYNC".

Suppose 4,, A, ........... A, are thirty sets B
each with five elementsand B, B, ..... B, are
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n set each with three elements, let
30 n

wd = LB - Assume that each element of S 9,

i=1 j=1 -
belong to exactly 10 of the 4,’s and exactly 9 to
B, Find the value of n.

If 4=10: 2¢0s20+sin0 < 2% and

21.
‘;
B= J() . L <0< _nl then evaluate ANB .
|2 2 |
22,
Find the valueof ANB . If
A= {(_\‘1.\,’):y:l’()¢x€R} and 23.
X

B={(x,y):y=-x,x€ER}

A survey shows that 63% of the Americans
like cheese where as 76% like apples. If'x % of

Short Answer Questions

Wehave A#B, A#C, A+ D, A+ E
0eAdand 0¢ B,C,Dand E
* B =¢ Butnone of'the other sct are empty.
B#A,B#C,B#D and B#E
AlsoC={5}but -5 D .Hence C # D .
E={5},C=E,D={-5,5} and E= {5}
Hence, D# E .. Equal sets are Cand E. )
We have, V= {a,e,i,o,u} and B= {a, i, k, u}
. V-B={e, 0}
* the element e, o belong to V' but not to B
s B=V={k}
* the element & belong to B — V" but not to
V-B. Hence,V-B # B-V.
Wehave U={1,2,3,4, 5,6},
A={2,3},A'=U-A4={1,4,5,6}

and U=({1,2,3,4,5,6},B={3,4, 5}
and B'=U-B=1{l,2,6}

A'NB'={1,6} ()
Also AUB={2,3,4,5)
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the Americans like both cheese and apples then
determine the value of x.

The set S and E are defined as given below :
S:{(x,y):|x-3|<land|y-3|<1};

E: {(x,y):4x2+92-32x-54y+ 109 <0}
Showthat S F

Given 4={2,3},B={4,5}, (= {5,6}. Find the
values of AX(BNC)and Ax(Bu ().

4
If A={x:x=—, y€ N}, then 4 belongs to
v
which values. -
From 50 students taking examinations in sub-
jects A, Band C, 37 passed 4, 24 passed B and
43 passed C'. Atmost 19 passed 4 and B atmost
29 passed 4 and ("and atmost 20 passed B and

(. T'ind the largest possible number that could
have passed all three examinations.

(AUB)'=U-(AuB)={,6} ...()
From (1) and (i1), A'NB'=(AUB)". Hence,
proved.

Let aeAthen ae AUB
AUB=ANB. acAnB .. ACB
andlet pe B,since AUB=A4ANEB,

5. beAdANnB

So, bed, .. Bc A, Thus, A=8B

() A={-2,-1,0,1,2,3,4,506}

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

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

(iv) D=1{2,3,5}

v) E={T,RILLGO,NME,Y}

vi) F={B,E,T,R}

(1) {x:xisanatural number multiple of 3 and

w15 3
) {x:x=2" neN andn<6}

(i) {x:x=5"and ne N and n<4}
(1v) {x:xisaneven natural number }

(v) {x:x=n?, neN andn<ll}
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10.

11.

12.

13.

14.
15.
16.
17.

18.
19.
20.
21.

If 4 = ¢, then by the definition of power set, we
have
PU=P@)={4) [ P)=2"]
= a set containing one element.
1) (3,0={x:xeR,-3<x<0}
m [6,12]={x:x€R,6<x<12}
() (6,12]={x:x€R,6<x<12}
(iv) [-23,5)={x:x€R, 23<x<5}
The set of all the possible triangles is the uni-
versal set for each of the given sets
Yes, AC B, because every element of 4 is

also an elemetn of B, therefore. 4 1s a subset of

Bie. ACB.
AUB={a,b}ua,b,c}={a,b,c}

Since, set of real numbers contains a set of

rational numbers and a set of irrational num-
bers

- R—Q=asetofirrational numbers.

Let H and E denote the sets of people who can
speak Hindi and English respectively

Then, n (I)=250,n (E£)=200, n(H v E) =400

Now, n(H N E)Y=n(H)+n(EY=n(H UE)
=250+200-400=50
Thus, 50 people can speak both Hindi and
English
Let C be the set of people who like coffee and
7" be the set of people who like Tea. Then
n(Cul)=70,n(C)=37,n(1)=52
We know that
mCUTl)=n(CYy+n(T)—n(CNT)
70 =374+ 52 —-n(CNT)
n(CnNT)=89-70
= n(CnT)=19
19 people like both coffee and Tea.
(1) Equal sets; (ii)) A # B
A={17,18,19,20,21} ,B={12,13, 14,15, 16}
Do it yourself.
Ans: ¢
Hints: AN(AUB)'=AN(A'NB"'
=(ANAYNB =¢NB'=¢
16
=1}
{5.8}
Ans : 700

www‘aepstudycirclc.comn

22,
23.

-n(FNB)Y—n(FNC)—n(BNC)+n(FNBN(C)

MATHEMATICS

Hints : Use
n(AUB)=n(A)+n(B)—n(ANB) and
nA'NBY=n(AUB)' =n(X)-n(AuUB)
6,3

Ans: 21N.

Hints : aN= {a, 2a,3a.4q, ......... }
S~3INNIN

=43.6.9,12. 15, 18:21........} ov{l;, 14,2128,

={21,42,63, ............ }=2IN
Long Answer Questions

We have n(U) = 200, n(4) = 120, n(B) = 50,
n(AnNB)=30
(1)  We know that,
nAy=nmA-B)+ n(ANB)
= n(A-B)=n(A)— n(ANB)
=120-30=90
nA-B)=90
1.e., the number of individual exposed to
Chemical C| butnot to Chemical C, is 90
(1) We know that,
n(BYy=nB-A4A)+ n(ANB)
or n(B=A)=n(B)—n(4AN B) =50-30=20
Thus, the number of individuals exposed
tochemical (', but not to Chemical '} 1520
(1) The number of individuals exposed either
to chemical C; or to chemical C,
1e. n(AUB)=n(A)+n(B)—n(ANB)
=120+50-30=140
We have

) B

C
n(F)=38,n(B)=15; n(C)=20,
n(FUBUC)=58; (FNBN(C)=3
nFOBUC)=n(F)+n(B)+n(C)

= 58=38+15+20
—[n(FNB)+n(FNC)+n(BN(C)|+3
nFNB)+n(FNCO)y+n(BNC)=18
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Let a denotes the no. of men who got medals
in football and basket ball. & denotes the number
ofmen who got medals in football and cricket,
¢ denotes the number of men who got medals
in basket ball and cricket and d
denotes the number of men who got medal in
all thethree.ie., d=n(FNBNC)=3
=a-d+b—-d+c—-d=a+b+c—-3d
=18-3x%x3=9

Hence, no. of people who got medals in exactly
two of the three sports.

(1) The set of months of a year.

It 1s a finite set as there are 12 members of

the set which are the months of the year
() {128, o +. It 1s an inifinte set since
there are nfinite number of natural numbers
@) {1,2,3, ....99, 100} . It 1s a finite set it
contains, first 100 natural numbers
(1v) The set of positive integers greater than
100. It 1s an infinite set since there are
mfinite number of positive integers viz :
101,102,103 ..............>100
(v) The set of prime numbers less than 99.
This 1s a finite set because the set s {2, 3,
o 17 (R 7
(i) Sincex’+5x+6=0
= (x+2)(x+3)=0
= x=-2o0orx=-3
Solution set, B= {-2,-3} . A#B
.. No.
(1) A= {x:xisaletter in the word FOLLLOW}
={F, 0O, L, W}
= {y:yisa letter in the word WOLF }
B={W,O,L,F}
Since, every elementof 4 1s in B and every
element of Bisin A4.

= A=B = Yes.

i) AUB={,23,4}UB,4,56}
={1,2,3,4,5,6}

() AUC ={,2,3,4}U5,6,7.8}
={1,2,3,4,5,6,7,8}

@) BuC ={,456}U{,6,78}
={3,4,5,6,7,8}

(v) BuD =8,4,5,6}U{7.8,9,10}
={3,4,5,6,7,8,9,10}

www.aepstudycircle.comn

6.

S (ANBYN(BUC)={7,9,11}n{7,9,11,13,15}

MATHEMATICS

(V) AUBUC ={1,2,3,43U{3,4,5,6}UE,6,7,8}
=1{1,23,4,5,6} L {5,6,7,8}
={1,2,3,4,5,6,7, 8}

AUBUD ={1,2,3,4}U{3,4,5,6}U{7.8,9.10}
={1,2,3,4,5,6} U {7,8,9,10}
={1,2,3,4,5,6,7,8,9,10}

BUC UD —{3.4,5,6}U{5,6,7.8} U{7,8,9,10}
=1{3,4,5,6,7,8,9, 10}

O AnB={3571911n{1,91113}

={7,9,11}

@ BNC={791L13}n{11,13,15}

={11,13}

@) ANCND={3,57911}

~{11,13,15}~ {15,17}
=11}~ {1517} =¢

(iv) ANC=143,5,7,913n {11,13,15}={11}

V) BNnD={191L13}n{1517}=¢

Vi) AN(BUC)

={3.5,7.9.11} n({7.9.11,13} U 4 1,13,15})
={3,5,7,9,11}~{7,9,11,13,15} = {7,9,11}
(vit) AND ={3,5,7,9,11}n {517} =¢
(viii) A (BuU D) ={3,5,7,9,11}
~({7,9,11,13} U 15,17}
={3,5,7,9,11}{7,9,11,13,15,17}
= {7,9,11}
iX) ANB=1{3,57911
{7,9,11,13} = {7,9.11}
BUC ={7,9,11,13} U{11,13,15}
={7.9.11.13.15)

(V)

(vin)

={7,9,11}
x) AuD={35,7911}U 45,17}
={35.7,911,15,17}
BUC={7,9,11,13} U{11,13,15}
={£7.9.11.13.15}
S (AuD)yNn(BuU0)
=435 7.91L15171Yn{1.9,11,13,15%
={7,9,11,15}
G AuB={2,4,68 {2357}
={2,3,4,5.6,7.8}
(AuB)'={1,2,3,4,5,6,7,8,9}
-4{2,3,4,5,6,7,8} ={1,9}
A'={1,2,3,4,5,6,7,8,9} — {2,4,6,8}
=§1.3.5,7.9}
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B'={1,2,3,4,5,6,7,8,9} —{2,3,5,7} 9.
={1,4,6,8,9}
A'NB'={13,5,7,9t1{1,4,6,8,9} = {1,9}
S (AUB)'=A'NB'
@ ANnB)={2,4,6,8}n{2,3,5,7} ={2}
(AN B)'={1,2,3,4,5,6,7,8,9} — {2}
={1,3,4,5,6,7,8,9}
A'VB'={1,3,5,7,9} U{l,4,6,8,9}
={1,3,4,5,6,7,8,9}
Hence, (ANB)'=A'UB'
(1) Shadedregion= (4 B)'

QO

() A4'~B'=common shaded region

10.

() (ANB)"' =shaded region

Kinl
12.
(v) 4’ U B’ =shaded region
13.
14.
15.
wwwmepstudycirc!e.comm
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Let C be the set of people who like cricket and
T be the set of people who like Tennis. Then

n(CuT)=65nC)=40, n(CNT)=10
We know that
n(Cul)=n(C)Y+n(T)—n(CnNT)
65 =40 +n(1H-10

n(N=65-40+10=35

No. of people like tennis only
=n(D)-n(Cn1D
=35-10=25

Number of people who like Tennis only and

not cricket = 25 and number of people who like

tennis is 35.

Ans: (1) 4= {25,26,27,28, 29,30}

@ B8={0,1,23.45.,6}

(m) C=¢{1,2,3,4,6,8,12,16, 24,48}

av) D={2,-1,0,1,2,3,4}

v) E={k,O,L,A,T}

Hints : In Roster form, the element ofa set are

actually written down separated by commas

and enclosed within braces e.g., 4, the set of

odd natural numbers < 10= {1,3,5, 7,9}

Ans: (1) A={x:xe N, x<8}

(1) B={x:x€z,-6<x<1}

i C=boa= ,neN,n>1}

n+l

(v) D= {.\':.\'Gz,x2 =%

(v) E={x:x1s a planet whose name be-
gins with M}

Hints : Set Builder form is the property satis-

fied by the elements of the set.

egA=1{6,7,8,9,10,11} ={x|xeN,5 <x<12}

(1) Finite

(1) Infinite

(v) Infinite

Do 1t yourself.

Ans :{(1,4)(4.4)}

Hints: (A—-C={1,4}and B—C= {4}

S A-OxB-0)={(1,9,4,4}

BN ('

(i) Finite
(1v) Infinite
(vi) Finite
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16. Ans :45

Hint S)=— 1——20 5)=15::
ints: n(S) 10?"‘ )=1530%5)

n
n(3‘)=%2n(31.)= 15 =$(n><3) =45
J=1

17.  Ans: {Ozfsos—n()rns()s}—n}
2 6 2

Hints :
Swt

sin0 >0, sin0 >— 1 =sinb=>— ! :>—<O<—
2 2 2 6

and

3
sin0 <0, sinOs%::sinOs():nsﬂsTn

l NCERT EXEMPLAR QUESTIONS <3

FiLL IN THE BLANKS

1. Theset {x e R:1<1x<2} can be written as

2.  When 4 = ¢, then number of elements in P(A) 1s

3. If 4 and B are finite sets such that 4 < B, then
n(AuB)=
4. IfAand Bare anytwosets, then 4 — B is equal to

5. PowersetofthesetA4={1,2}1s
6. Ifthesets 4= {l,3,5}. B= {2, 4, 6} dlld
("'={0, 2,4, 6, 8). Then the unmiversal set ofall the
three sets A4, B and (' can be ;
7. IfU={1,2,3,4,5,6,7,8,9,10},4={1,2,3,5},
B=1{2,4,6,7} and C={2,3,4, 8}. Then
1 BuO)is
1) (C—=A4)1s

8. Forall sets 4 and B, 4 — (4 n B) 1s equal to

TRUE OR FALSE

1. IfAisanyset,then 4 c A.

‘."f_.‘, www.acpstudycirclc.comn

19.
20.
21.

22,

1) cBSE _

MATHEMATICS

39<x<63

Do it yourself.

{2,5).(3,5)and {(2,4).(2,5),(2,6),(3,4.(3,5),
(3.6)}

Ans: Ael.l
4

4 #( forany ye N
.“

Hints :

L0eA ; 1:%5 A . because, 4e N

l = i € A, because,

4 16

0
l—=i=:~ -—lz—geN iz/t
3 y 3

100S
14 students

16eN :

If M = e W .

B={1, 2 X 4, 5.0, 7,8,‘)‘.lhmli¢M.
Thesets {1, 2,3,4} and {3,4, 5,6} are equal.
Q uZ=Q,whereQ is the set of rational numbers
and Z is the set of integers.

et sets R and 7 be defined as

R={x e Z|xisdivisibleby 2}

I'={x e Z|xisdivisibleby6}. Then 7c R
{0,1,2},B={x e R|0<x<2}. Then

9} and

Given A=
A=B.

SHORT ANSWER QUESTIONS

Write the following sets in the roaster form.
(1) A={x:xeR 2x+11=15}
(i) B={x|x2=x,x R}
(m) C = {x | x1s a positive factor of a prime
number p}
Write the following sets in the roaster form.
@) D={t|P=11€eR}

w—2
i) E= 1wl — =3, weR

(i) F={x|x*-52+6=0,x e R}
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10.

11.

12.

13.

14.

—
= ET-COS
NT-NEET-CBSE

AL AR

If Y= {x | x is a positive factor of the number
21 (27 —1),where 2¥ — | is a prime number} .
Write Y in the roaster form.
IfL={1,2,3,4}, M= {3,4,5,6} and N= {1, 3,5},
then verify that L— (MU N)=(L—- M)~ (L—N).
If 4 and B are subests of the universal set U,
then show that
i) AcAUB
i) AcB&AuUB=B
(m) (AnB)cA
Given that N= {1, 2, 3, ..., 100}. Then, write
(1) the subset of N whose elements are even
numbers.
(i) the subset of N whose elements are perfect
square numbers.
If X={1,2, 3}, if n represents any member of X,
write the following sets containing all numbers
represented by

(1) 4n (i) n+6

s M ;

() > av) n—-1
If Y= {1, 2,3, ..., 10} and a represents any
element of Y, write the following sets, containing
all the elements satisfying the given conditions.
() aeYbuta’? gy

) a+1=6,aeY

() aislessthan6anda € Y

A, B and C are subsets of universal set UU. If

A=1{2,4,6,8,12,20},B=(3,6,9, 12, 15};
(= 15,10, 15,20} and U 1s the set of all whole
numbers, draw a Venn diagram showing the
relation of U, 4, Band C.

Let Ube the set of all boys and girls in a school,
(7 be the set ofall girls in the school, B be the set
of all boys in the school and S be the set of all
students in the school who take swimming. Some
but not all, students in the school take swimming.
Draw a Venn diagram showing one of the
possible interrelationship among sets U, G, B
and S.

For all sets 4, B and (', show that
A-B)n(A-C)=4-BuO).

For all sets 4 and B, show that (4 —B) w (A B)
=A.

For all sets 4, B and C, find whether 4 — (B - ()
1s equal to (4 — B) — (" or not

For all sets 4, B and C, if 4 — B, then show that
AnNCeBnC.

www‘aepnudycirclc.comn

16.

17.

18.
19.

20.

3.

(1v)

MATHEMATICS

Forall sets 4, Band (', if 4 — B, then find whether
Auw CcBuCistrueor false

Forall sets 4, Band C',if A —c C'and B < C, then
showthat4A U B c (.

For all sets 4 and B prove that 4 U (B — 4)
=4uUB.

For all sets 4 and B, show that 4 —(A—-B)=A N B.
For all sets 4 and B, show that 4 — (4 ~B)=4 - B.
x+5 5 4x—40
x=7 13—x

set? Justify your answer.

LetT= {.\'I } .Is T'an empty

LoNG ANSWER QUESTIONS

It A, B and C be sets. Then show that 4 ~ (B w ()
=AUAnB)yuAdnO).

Out of 100 students; 15 passed in English, 12
passed in Mathematics, 8 in Science, 6 in English
and Mathematics, 7 in Mathematics and Science,
4 English and Science, 4 in all the three. Find
how many passed

() In English and Mathemtics but not in

Science.

In Mathematics and Science but not in
English.

In Mathematics only.

In more than one subject only.

In a class of 60 students, 25 students play cricket
and 20 students play tennis and 10 students
play both the games. Find the number of
students who play neither.

In a survey of 200 students of a school, 1t was
found that 120 study Mathematics, 90 study
Physics and 70 study Chemistry, 40 study
Mathematics and Physics, 30 study Physics and
Chemustry, 50 study Chemistry and Mathematics
and 20 none of these subjects. Find the number
of students who study all the three subjects.
In a town of 10000 families, it was found that
40% families buy newspaper 4, 20% families buy
newspaper B,10% families buy newspaper €, 5%
families buy 4 and B, 3% buy B and C and 4%
buy 4 and C. If 2% families buy all the three
newspaper. Find

(1) thenumber of families which buy newspaper

A only.
(1) the number of families which buy none of 4,
Band C.

(w)
(1)
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Fill in the Blanks

[1.2]

1

n(B)

AnDB'

{0, {1}, {2}, {1,2}}

{0,1,2,3,4,5,6,8}

1) {1,5,9,10} (1){1,2,3,5,6,7,9, 10}
AUB'

True or False

True 2.False 3. FFalse 4. True
True 6. False

Short Answer Questions
1) Given A= {x:xeR, 2x+11=15}

Here, 2x+11 = 15
= 2x=15-11 = 2x=4
=X x=2
So, A= {2}

() Given B={x|x’=x,xeR}
Here, x?=x
— 2—x= 0= x(x-1)=0
=5 x=0,1

So, B={0,1}

(1) Given C= {x|x1sa positive factor of prime
number p}.
Since, positive factors ofa prime number are
1 and the number itself.
So, C={1,p}

(i) Given D={|P=ttecR}
Here, B=t
= PB-t=0
= t-D@+1H=0 = r=0,1,-1
So, D={101}

w—2
() Given FE= {w| w+3=3’ weR}

w—2
w+ 3
= w-2=3w+9

Here,
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= 2w=I1l = w=_—”

2
So, E= {_—“}
2

(i) Given F= {x|x*-5x2+6=0,x€e R}
¥-5x2+6=0
¥*-3x2-2x2+6=0
x2 (x2-3)- 2(.\’2 -3)=0
(2-3)(x2-2)=0

x=++3,+2

So, F= {—\/——\/5\/5\/;}

Given Y= {x|xisa positive factor of the number
27 =1 (27 — 1), where 2” ~! is a prime number} .
So, the factors of 2 ! are 1, 2, 22,23, ..., 20~
5 ¥={1,2,2%23 .., 20-1 2P-1}
We have L= {1,2, 3,4}, M= {3, 4,5, 6} and
N= { ], 3, 5}
.. MUN={l1,3,4,5,6}
=>L-(MUN)= {2}
Now, L-M={1,2},L-N={2,4}
L-M)n(L-N)= {2}

Hence, L-(MUN)=UL-Mn(L~-N).
(1) LetxeA

=>xe€dorxeB

=>xeAuUB

Hence, AcAUB
() If4cB

[etxeduB

= x€ AorxeB

y Ly

= xebB [ ACB]
= AuBcB s (1)
ButAcBuUB ..(1)
From Egs. (1) and (i1), we have

AuB=B

Nextif AuUB=B

Nowlet yed
=>yeAuB=>yeB|[.. AvuB=B]
=SACH

Hence, AcB<AUB =B

A EPSTUDY CIRCLE
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(iii) Letxe AnB
=>xe€Adandx € B
=>xed
= AnBcAd
6. Wehave, N={1,23,4,..,100}
(1) Required subset={2,4,6,8, ..., 100}

(1) Required subset= {1,4,9, 16,25,36,49, 64,

81,100}

7. Wehave x={1,2 3}
(1) {4n|neX}=1{4,8,12}
@ {n+6|neX}=1{7,8,9}

n 1 3
(1) {EI ne X} —{E 15}

(v) {n—-1|neX}=1{0,1,2}
8& Wehave Y={1,23,..10}
() {a:aeYanda?eY}=1{4,5,6,7,8,9, 10}
@) {a:a+1=6,aeY}={5}
(m) {islessthan6anda e Y}=1{1,2,3,4,5}

9. T
CH)
Aifl
10. = U G

o0

11. lLet xe(A-B)n(A4-0)
= x€(A-B)andxe -0
=>(redand g B)and(x e 4andx ¢ ()
=>xeAdand(x g Bandx ¢ ()
=>xeAdandx g (Bu ()
=>x€eA-(BuU()
A-B)nn(A-C)cA-Bu(C) ..(1)
Now,lety e A —(Bu ()
=yedandy g (Bu )
=>yvedand(y ¢ Bandy ¢ ()
= (vedandy gB)and(ye Aandy ¢ ()

www.aeystudycircle.comn
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13.

14.

16.

17.

18.
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=ye(A-B)andy e (4-0)
=>ye(A-B)nA-0)
=>A-(BuO)c(A-B)n4-0) - )
FromEqs. (1) and (2)
A-(Bu(C)=(A-B)n(4-0)
LHS =(4-B)u(A4nB)
=[(A4-B)wA]N[(A-B)\B]
=An(AuwB)=A=RHS
The Venn diagrams given below, where shaded
portions representing A — (B— C)and (4 —-B)-C
respectively are

C
A-(B-C)
Clearly, A - (B-C)#(4-B)-C.
letxedAnC
=>xedandxeC
= xeBandxeC
=>xe(Bn0)
=> UNO)c(BNO)
LetxeduC
> xedorxeC
=>xeBorxe(C [+ AcB]
= xeihulC = A4ulCcBwlC

[+ A B]

Hence true.

LetxeduB

=>xe€AorxeB

=>xelCorxeC [AcCandBc(]
=>xeC=>A4AuBcC

LHS=Au (B-4)=A4u (BN4")

[+ A=B=ANB']
=(AUB)N (AuA)Y=(AUB) N U | . AuA'=U)
=AuwB=RHS [ AnU=A]

Hence proved.
LHS=A—-(A-B)=A—-(ANB")

[*+A-B=A~R']
=ANUNBY=AN[A'"OBY] [ (ANB)=4'UB']
=AnA'UB) [~(A4")=A4]
=UAnAYuANB)=dU(ANB)
=A N B=RHS.
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19. LHS=A-(AnB)=An(ANnB)

[ A-B=AnNDB]
=An(A'UB) [*“(AnB)Y=A"UB']
=(AnAHYU(ANnB)=¢U(ANDB)
=ANnB[dUA=A]
=A-B=RHS

. x+5 4x—40
20. Given, = 2 }

T= {.\'l -5=
x—7 13—x

x+5 B 4x—-40

We have —
x-=7 13—x
x+5-5(x-7) 4x-40
=> =
x-=7 13—x
—4x+40 4x-40
=5 =
x-=7 13—x
= —(4x-40) (13—x) = (4x—40) (x-7)
=  (4x-40)(x-7+13—x)=0
- 24 (x—10)=0
= x=10
: = {10}

Hence, 7 is not an empty set.

Long Answer Questions

1. Letxedn(BU(C)
= xedandx e(Bu ()
= xeAdand (xeBorxe()
= (xedand xeB)or(xeAdandxe()
=>xednBorxedAnC

xe(AnNnB)uAnO)

=2>AnBuOcAnB)uAn()..(1)
Again,letye(AnB)udnO)
=>yednBorye(dnC)
= (vedand yeB)or(yed and ye()
= yedand(y e Borye ()
= yedandye Bu()
=>yednBnO)
>UANB)UANO)cAnBuU() ...(2)
From Egs. (1) and (2),
ANnBuO)=(AnB)yuAnC(C).

2. Let M be the set of students who passed in

Mathematics, £ be the set of students who
passed in English and S be the set of students

www.aepnudycircle.comn
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who passed in Science.

Then, »(U) =100

n(E)=15n M)=12,n(S)=8, n(EnM)=6,
nMnS)=7,n(EnS)=4,and n(EnMnS)=4,
This situation can be shown by the venn Diagram
as:

n(E)=15

= atbtetf=15 ..(1)
n(M)=12

= btctet+td=12 ..(2)
n(S)=8

=>dt+tetf+g=8 ..(Q3)
nEM)—6

= bt+te=6 ..4)
n(MnS)=7

=>e+d=7 ..(5
n(EnS)=4

= e+f=4 ..(6)
n(ENnMnS)=4
= e=4 R 74
From Eqns. (6)and (7) /=0
From Eqns. (5)and(7) d =3
From Eqns. (4)and(7) b =2
On substituting the values of d, ¢ and /in Eqn.
(3), we get
3+4+0+g=8
-5 g=1
On substituting the value of b, e and d in Eqn.
(2), we get
2+c+4+3=12
— c=3
On substituting b, e and fin Eqn. (1), we get
a+2+4+0=15
= a=9
() Number of students who passed in English

and Mathematics but not in Science =
bh=2
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(1) Number of students who passed in = 180=160+n (M P C)
Mathematics and Science but not in = MAPAC)=180-160=20
English=d=3

() Number of students who passed in
Mathematics only=c¢=3

So, the number of students who study all the
three subjects 1s 20.

il

Let 4 be the set of families which buy newspaper

(IV) Number of students who passcd in more than A . B be the set of families which buy newspaper

one subject=b+e+d+f
=2+4+35+0=9
Let C be the set of students who play cricket
and 7 be the set of students who play tennis.
Then, n (U) =60, n(C)=25,n(1)=20,
andn(Cn1=10
We have n(CuD=n(CO)y+n(DH—n(Cu1)
=25+20-10=35
So, Number of students who play neither
=n(U)—-n(CuT)=60-35=25
Let M be the set of students who study
Mathematics, P be the set of students who
study Physics and C be the set of students who
study Chemistry.
Then, n(U) =200, n (M)=120,n(P)=90,
n(=70,n(M~P)=40,n (P~ ()=30,
n(CnM)=50and n(MP'nC")=20,
= n()-n(MuPu(C)=20,
= nMuPU(C)=200-20=180
nMoOPOO=nM+nP)+n(C)y—n(MnP)
-nPNnO)-n(CAM)+nMnNPAO)
= 180=120 + 90+70-40-30—50+n (MNP C)

B and C be the set of families which buy

newspaper ("

Then, n(U)=10000,n (4)=40%n (B)=20%

and n (C)=10%
n(AnB) =%
n(BNnC) =3%
nAnQC =4%

nAn BACO)=2%

(1) Percentage of families which buy newspaper
Aonly=n(A)-nAnnB)y-n(AnC)+n
ANBNO)

=40-5-4+2)%=33%
.. Number of families which buy newspaper A
only - 10000%33/100 =3300

(1) Percentage of families which buy none of A,
Band C=n(l)-n(AuwBu ()

=n(U)-[nA)+nB)+n(C)—nAnB)

BN CO)y=nANCy+n(AnBnO)]
=100-[40+20+10-5-3-4+2]
=(100-60)% =40%
.. Number of families which buy none of A, B

andC= L] x 10000 =4000
100
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