Ex 1.1

Q1

Well-defined collections are sets.

Example:

The collection of good teachers in a school is not a set, It is a collection.

Thus, we can say that every set is a collection, but every collection is not necessarily a set.
The collection of vowels in English alphabets is a set.

Q2

Answer :
(i) The collection of all natural numbers less than 50 is a set because it is well defined.

(ii) The collection of good hockey players is not a set because the goodness of a hockey player is
not defined here. So, it is not a set.

(iii) The collection of all girls in a class is a set, as it is well defined that all girls of the class are being
talked about.

(iv) The collection of the most talented writers of India is a set because it is well defined.

(v) The collection of difficult topics in mathematics is not a set because a topic can be easy for one
student while difficult for the other student.

(vi) The collection of all months of a year beginning with the letter J is a set given by {January, June,
July}

(vii) A collection of novels written by Munshi Prem Chand is a set because one can determine
whether the novel is written by Munshi Prem Chand or not.

(Viii) The collection of all question in this chapter is a set because one can easily check whether it is
a question of the chapter or not.

(ix) A collection of most dangerous animals of the world is not a set because we cannot decide
whether the animal is dangerous or not.

(x) The collection of prime integers is set given by {2, 3, 5........ }
Q3

(iY4eA

(i)-4¢A

(i) 12¢ A

(iv)9eA

(VVOEA

(Vi) -2 & A



Ex 1.2

Q1(i)

In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,
them comma is followed by ..., where the dots stand for 'and =0 an'.

The abowve setin Roster form can be written as {a,ch,d,} . Since the letters a, b, 5,

and @ precedes 2 in the english alphabet,

Q1(ii)

In Roster form, we describe a set by listing its elements, reparated by comm as
and the elements are written within braces{ | . If 2 set has infinitely many elements,
them comma is followed by ..., where the dots stand for 'and so0 on'.

led w 1%=1<25
2eN 2224 <25
JeMN 3 =9 <25
4eN w4 =16 <25

Hence , the above set can be written as {1,2,3, 4}

Qa(iii)

In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,
them comma is followed by ..., where the dots stand for 'and =so on'.

We note that 3 < x < b means thax is more than & but less than b,
The prime numbers which are more than 10 fact less than 20 are 11,13,17 and 19,
Hence the above set can be written as{11,13, 17, 19}

Ql(iv)

In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,
them comma is followed by ..., where the dots stand for 'and so on',

The above set can be written as {2, 4,6,8...} since all those natural numbers,

which can be written as a multiple of 2 are the even natural numbers,



Q1(v)

In Roster form, we describe a set by listing its elements, reparated by comm as
and the elements are written within braces{ | . If & set has infinitely many elements,

them comma is followed by ..., where the dots stand for 'and so on'.

We know that given anyx = 8, x is always less than or equal to itself, .ex £ x

Hence the above setis empty, i.e 4.

Q1(vi)

In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,

them comma is followed by ..., where the dots stand for 'and so0 on'.

The Primme divisors of 60 are 2,3,5.
Hence the above set can be written as {EJB,E}

Q1(vii)
In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,

them comma is followed by ..., where the dots stand for 'and =0 on'.

The above set can be written as
{1?12613514415&621 71, EH:I}

Q1 (viii)

In Roster form, we describe a set by listing its elements, reparated by comm as
and the elements are written within braces{ } . If 2 set has infinitely many elements,

them comma is followed by ..., where the dots stand for 'and so on',

A= repetition is not allowed in a set, the distinct letters are T,R,[,G,0,M,M,E,Y.

Hence the above set can be written as

[T,R,1,G,0,N,M,E,Y



Q1(ix)

In Roster form, we describe a set by listing its elements, reparated by commas
and the elements are written within braces{ | . If 2 set has infinitely many elements,

them comma is followed by ..., where the dots stand for 'and =0 on'.
The distinct letters are B,E, T,R.

Hence the set can be written as
{BJEJ TJR.}

Q2(i)

In set Builder form, 3 setis described by same characterizing property
P [x) of its elements x,

It this case a set can be described as {X LB [X:lhclld} ar

{X|P |:X:]hD|dS} which is read as 'the set of all x such that # (x) halds'.

The symbals ;' ar 'I' is read as 'such that'.
So, the above set 4 in Set-Builder farm may be written as
A=ixeN x <7

i.e & is the set of natural numbers x such thatx isless than 7.

ar
A={xeNLlex 26},

i.e & is the set of natural numbers » such that x is
greater than or equal 1 and less than or equal to 6.



Q2(ii)

In set Builder form, 2 set is described by some characterizing property

P [xj of its elements x.

In this case a set can be described as {X P [thl:uld} ar

{X|P [xthIdS} which is read as 'the set of all x such that 2 [x) holds',

The symbaols ' or 'T' is read as 'such that',

5={X:X=EJHEN}
n

i.e & is the set of all those x such thatx = l,where noe M
"

Q2(iii)

In =set Builder form, 2 set is described by some characterizing property

P (x) of its elements x.

In this case a set can be described as {X LE (xjhn:uld} ar

{X|.‘5‘ [xthIdS} which is read as 'the set of all ¥ such that 2 [x) holds',
The symbals ;' ar 'T' is read as 'such that'
C o= [x vao= 3k, ke ZT, the set of positive integerS],

i.e 2 is the set of multiples of 3 including O



Q2(iv)

In set Builder form, & set is described by some characterizing property
P x) of its elements x,

In this case a set can be described as {x L e (xjhuld} ar

{XlP(thD|dS} which is read as 'the set of al x such that 2 (x) holds',

The symbals "' ar 'I' is read as 'such that'.
D={XEN: 9<X<:1E|}J

i.e 0 is the set of natural numbers which are more than 2 but less than 16,

Q2(v)

In set Builder form, & set is described by some characterizing property
£ (%) of its elements x,

In this case a set can be described as {x LB (xjhn:uld} ar

{x|f [x)holds} which is read as 'the set of all x such that 2 (x} holds'.

The symbals "' or 'l' is read as 'such that'.

E={xeZ. -l<x<1
ar
E= {xeZ ix=0]



Q2(vi)

In =set Builder form, & set s described by some characterizing property
P (x) of its elements x,

In this case a set can be described as {X LE (xjhn:uld} ar

{X|P [thl:nldz} which is read as 'the set of all x such that £ (x) holds',

The symbals ' or 'l' is read as 'such that'

As1%=1
2% = 4
e
10% = 100

The above set may be described as

[XZ:XeNEcIEXElEI}

Q2(vii)
In =set Builder form, 3 set is described by some characterizing property

P [xj of its elements x,

In this case a set can be described as {X L [X:lhuld} ar

{X|P (xthIdS} which is read as 'the set of all x such that 2 [x) holds',

The symbals ' ar 'I' is read as 'such that',

The given set can be described as
% ix=2n,ne N[ 2,4,6,.. aremultiples of2)



Q2(viii)
In set Builder form, & set is described by some characterizing property

fa [X:l of its elements i,

In this case a set can be described as {X i [thl:uld} ar

{X|P [xjhn:nldz} which is read as 'the set of all x such that # (x) holds',

The symbaols ' or 'TI' is read as 'such that',
wgl=g

54 =25

5% =125

5% - 625

The above set can be described as
P:X=TJ5nsﬂ

Q3(i)
The integers whose squares are less than or equal to 10 are:
(-3)% = 9<10
(-2)% = 4 < 10
(-1% =1<10
0%=0<10
1¥=1<10
2% =4<10
3*-9+<10

The square of other integers are more than 10

Hence A= {0,+1,+2,+3]
ar
A={0,-1,-2,-3,1,2,3}



Q3(ii)

Let's find the wvalues of x = ,fori=n<ks

2n-1
1
formn=1Lx=2=1
1
1 1 1
farn=2, x = ———= ——=—
2«2-1 4-1 3
fgrn=3Jx=;=L=l
2x3-1 6B6-1 &
1 1 1
forn=4 x = =—==
2«4-1 8-1 7

for n =5, x = = =

Hence, & = Liiii
3,575

Q3(iii)

o |

) ) ) 1 Q
The integers which lie between - and 5 are 0,1,2,3, 4

Hence © = {0,1,3,4,]

Q3(iv)

The vowels in the word EQUATION are £,4, 4, 7,0,
Since the arder in which the elements of a set are written is unmaterial, & = {A,E,I,O,U}

Q3(v)

& maonth has either 28, 29, 30 ar 31 days.

out of the 12 months in a year , the months that have 31 days are!
January, March, May, July, August, October, December,

. £ ={February, &pril, June, September, Movember]|

Q3(vi)

The distinct letters of the word 'MISSISSIPPI are M, 1,8, F°
Hence £ = {M,1,8,°P}



Q4

O 1A, B LE. &3~ v iz aletter of he werd "AFPLE"}

(i Tae soluticn set of x - 25=10 isx= L5

Hance, {-&,5} <—>{x S _I}

il Tar anlutirn spt Aifx +53=5is v =1
Hanre, {I‘I}e{:( #+E=F = 7}

i Tar natirzl aumbers whrh Are divisor rf 10 Are 1, 2,510
Hz=nire, {1, D,F..1I'|} ex L x im A ratural rur bes and divisor rf 1 ‘I}

u ar distinct Ifttr-s nf tap winr ‘ arR £, 4 LR.E.TLH
I T 1 rt |Ftt ft A "RATAETAAN" AH LRE, TR
Hanra, {,ﬂ,."—.-, 'J‘,.Q,F;JTJN} :—}{x tx 15 a lettar nf the wnrd"RﬁmHTHﬁM'}

i) Tae aritn 2 natural numbers which zre divsar of 10.2re 2,5

Hance, {2,5) « {x :x is a prime natural number and a divisor of 10]

Q5

The vowels which precede q, thatis, come aefore q are a8, /.0

Hence the set of vowels in the English alphabzt which precede g a-e

f2,8,00]

Q6

&5 the cube of an odd integer is odd, and an odd positive integer has the form
2n+1 for some n =0,

Hence the set of all positive integers whose cube is odd may be written in set
builder form as {x € Z,x =2r+Ln z O}

Q7

A5 2=1%+1
=241
10=3%+1
E0=7%+1

So, the abowve set in set builder form can be written as

n
{2 :neN,lEni?}
ne+1




Ex1.3

Ql

{n This set is non-empty as 10 is an even natural number divisible by 5.

(i) A5 2 belongs to this set, so it is non-empty.

(i) ¥2-2=0>x2=2>x= +2 e Q, the set of rational numbers
So, this set is empty.

fiv) This set is empty as there is no natural number x such thatx <8
and simultaneously x > 12.

{v) This set is empty as any two parallel lines never intersect each other.

Q2

(i) Infinite, since with a common centre infinitely many circles can be
drawn in a plane,

(i) Finite, as there are only 26 letters of English Alphabet.

(i) Infinita, - {x «N:x>5]=(6,7,8,..] Whichis infinite,
(iv)  Finite,  {x e N :x,200] = {1,2,3,...199] Which is finite.
(V) Infinite, v {xeZ:x <8 =-{.,-3,-2,-1,0,1,2, 3,4} Which is infinite.

(vi) (xeR:0<x <1} isaninfinite set -+ an interval is an infinite set.



Q3
A={1,2,3
Bn[xek:[x—l:]zn[]]
=ixeRix=11]
= {1
€ =1{1,2,3)(~ repetition is not allowed in a set)
D={xeRix®-6x*+11x-6 =0}
- [x e Ri(x-1)[x%5x+6)= D] [+ x =1 satisfies the above equation ]
={xer:(x-1)(x-2)(x-3)=0}
={xeR:x=1273

={1,2,3
Hence the set 4,C and & are equal,

Q4

A=(aep,r}

8 ={a,e,p,r} (repetition of 'p' is not allowed)
C ={e,0,p,r]

as A=8=C, . thesets are not equal

Q5

Two finite sets are said to be equivalent if they have the same number of elements,
Az A and C have same number of elements, and 8 and D also have same number
of elements.

~ Aisequivalent to C & 8 is equivalent to O,



Q6
(0

Two sets A and 8 are said to be equal if every elements of A is an elements
of & and wvice-versa.

We have, A= {2,3]

and & ==[x:x is a solution ofxZ +5x +6 = I.'J]
-[x:x2+3w+2x+ﬁ-n}
={xix(x+3)+2(x +3 = 0)
={x:(x+3)(x+2) =0}
={Xix=-2-3}

-{-2-3)
Hence A = 8,
(i)
A={W,0,L,F
B ={F,0,L W) [+ repetition is not allowed]
= {W, O,LF} [Tha order in which the elements are written does not rnatter.]

Hence A=§&



The sets & and & are equal.,
The sets € and £ are equal.
t= 4, f and & have same number.of elements so they are equivalent,
45 8,0 and & have same number of elements, so they are equivalent
also < and F have same number af elements, so they are equivalent,

Qs

A={1,2)

8 ={1,2

C={3,1

D ={1,3) [+ the odd natural numbers less than 5 are 1 and 3]
E ={1,2} [+ repetition is not allowed]

F={13 [+ repetition is not allowed]

A, B and £ are eqgual
aslo, ©,0 and F are equal

Q9

The set formed by distinct letters of the word "CATARACT" are {C,A,7,R}.
The set formed by distinct letters of the word "TRACT" are (7.8, A, C}
Hence the two set are equal.



Ex 1.4

Q1

(i False, = the two seis 4 and & need not ke comparaale.
(i) False, = {1} im e Minile subsel ol the infinile sel& ol riglur dl rourm ber s

iiiy Trum, =+ thenrder (nr cardinal nomhe-)nf any scheart 0f A4 st is leas than nr
equal to the oder of the set,
{order [or cardinal number) of a set is the number af elements in the set).

{iv) False, - the empty set ¢ has a0 proper subset,

(v} False, ~ {ab,ab, .| =r3& [repetition is not allowed)
{a.b.a,b...} is a finite set.

{wi) Trae, =+ =2quivalent sets hzve the same cardinal number,

i) False,

One knows that if tha cardinal nurrber of 3 set 4 is r, then the power setof 4

dennted hy £(A4° whirh is the st nf 2l suhsats nf 4 has the cardinal nomher 20

If the zardinal numbzar of 4 is infinite, then the cardinal nur ber of 2 [Fj is alzo infinite.
Heqce, the above statermen: is true provided the setis infinite,

Q2

(i) True, -+ 1isan element of the set {1,2,3],

{iiy False, -+ ais an element and not a subset of the set {hjn::,a}.
(iiiy False, + {a} is asubset of the set {a,b,c} and not an element.
{iv) True, - repetition is not allowed in a set,

(v) False, v the set {xx+8=28] is the single ton set {0} which is not the null set ¢,



A=[x:x satisfies x% — 8y +12 = III}
=[X:X2—E|X—2X+12=EI}
={X:X|IX—EIJ—EIIX—E|)=D}
{x:(x—ﬁj[x—2j=lj}

={x:ix =62
{6

We know that if £ and & are two sets, then £ is a subset
of Foie, EcFifxeE =xef. Eiscalled aproper subset
of £ If £ Is strictly contained in & and is denoted by £ = F,

Clearly,
DCH{'.'EED ar‘ldlﬁeﬂ}

Acg{: 2,64 and they also belong to &}
Similarly, 8 = C

Hence, D cd =8 = .

Q4(i)
The given statement is 'Trueg',

E

If v e 2z, then r can be written as ?, which is of the form 2
g

where p and g are relatively prime integers and g = 0.
This implies that me e @, the set of rational numbers,
Thus, e z =meQ

Hence £ —Q



Qa(ii)

The given statement is 'True',
Crows are also Birds,

Q4(iii)

The given statement is 'False',
& rectangle need not be a square.

Q4(iv)
The given statement is 'True',

If zis a complex number, then it can be written asz = x +/y,
where x and v are real numbers and are called the real and imaginary
parts af the complex number z.

If % is a real numhber, then
¥=x+i0eC,
where C is the set of complex numbers,

Thusx e =x & C
Hence, the set of all real numbers is contained in the set of all complex numbers,

Q4(v)

False, « 3« & butas 8
Mote that {a} i an element of & which is different from the element 'a'.

Q4(vi)

A =1{L,LT,E [+ repetition is not allowed]
g ={T,1L,E} [+ repetition is not allowed]

= LI TE  the manner in which the elements are}

listed does not matter
Each element of 4 is an element of & and vice-versa
A=E

Hence, the given statement is true.



Q5

(i) False,
The correct statement is 3 = {3,8,c} .

(iiy False, -+ {3} is a subset and not an element of {3,b,c]

The correct farm is {3} ={a.8,c}.

{iiiy False, ++ ais not an element of {{a} ,b}

The correct form is {3} e {{a} ,b}

(iv) False, - {a} iz not a subset of {{a} ,b} hence it cannot be contained in it

The correct form is {3} e {{a} ,b}. anather correct form could be {{a}} = {{a} ,b} ]

(v) False, + {b,c] isan element and not a subset of {a,{,bc}}.

The correct farm is {b,c} e {a,{b,c}} :

(vi) False, v {ab} is not a subset of {a,{b,cl}
The correct form is {3,8) & {aj{bj c}}

{wil) False, + § is not an element of {3,4}

The correct farm is ¢ = {3, 8]
Cwiiiy True, -+ empty set ¢ is a subset of every set,

{ix) False, w{x:x+3=3}={x:x =0} ={0]

The correct form is {x 1% +3 =3} = 4,



Q6

{11 False, {c, n:"} iz an element of 4 and not a subset of 4.
(i) True, +{c,d} isindeed an element of A.

(iiiy True, -+ {c,d} is a subset of A,

{iv) True,

{v) False, » abelongs to A4 and not a subset of 4. An element of a =et
belongs to it whereas a subset of it is contained in it,

(viy True, -+{ab,e} is a subset of A,

(wii) False, '+ {a,b,e] is a subset of 4, sao it does not belong to A,
(viii) False, '+ {a,&,c] isnot a subset of A,

{ixy False, ¢ is a subset and not an element of 4.

() False, - ¢ and not {# is a subset of A,

Q7

{ih False, +1lisnot anelement af 4.

(i) False, +{1,2,3} is not a subset of 4, itis an element of 4,
(iiiy True, + {6,7,8] is indeed an element of 4,
(ivy True, {{4,5}} isindeed a subset of 4.

{w) False, ++ ¢ is asubset and not an element of 4,

{wi) True, -+ ¢ is a subset of every set, and hence a subset of 4,



Q8

{iy True, '+ ¢ indeed belongs to A

(i) True, + {4} is an element of 4,

(iiiy False, -+ {1} is not an element of 4,

(1w True, .+ (2,41 i5 a subset of A,

{vy False, ++ 2isnotasubsetofd, itis an element of 4,

(viy True, +{2,{1} is not a subset of 4.
(wiiy True, - {{2},{1}} is not a subset of 4
(wiii} True, - {¢,{#] (L ¢l} is a subset of A,
(ix)True, o {{g}} is a subset of 4.

Q9

(i1 We know that, if a set has» elements, then its power set has 2" elements,
Here, = 1, 5o there 2'=2 subsets of the given set,

The possible subsets are ¢,{a}.
(i) The set has two elements, so power set has 2% = 4 elements, namely ¢,{0} .11} ,10,1},

(iiiy The set has 3 elemets , so power set has 2° = 8 elements,
namely ¢,{3} (b}, {cl . {a. 8] (b c} . {a.cl . {a b.c).

(iv) The set has 2 elements, so power set has 22 = 4 elements, namely, ;ﬁ,{l},{{l}}J{l,{l}}.

W E SE2 ds BlEMENT, 50 pOower se ds T = ElEBMENTS, Name 3 ;
The set has 1 &l t, 50 p thas!=2 el t ly



Q10

{17 We know thatif 4 is aset and & 3 subset of A, then & is called a proper subset of 4
if& cAand& =4, ¢ andiswrittenasBc A ar & A

Hence, the proper subsets are given by {1},{2}.
(ii) The proper subsets are given by {1},{2},{3},{1,2},{2,3}.,{1,3}.

(i} The only subsets of the given set are § & {1},

Hence, there are no proper subsets,

Q11

We know that, if 4 is aset having n elements then power set of A,

namely £ [A) has 27 elements, Out of this 4 is not proper subset.

Hence, the total number of proper subsets of 3 set consisting of n elements in 27- 1

Q12

The symbol ' <" stands for if and only if (in short if).
In order to show that two sets 4 and & are equal we show that A =& and & = A.

We have A = 4. + § is 3 subset of every set
=

Hence A = 4

To show the backward implication, suppose that A= ¢
ewvery setis a subset of itself

Fg=4Acy

Hence, proved,



Q13

We have A 8, BEcCand O A, sod o8 oC <A
Mow, A is a subset of 8 and & is a subset of &, so

Ais asubsetofc, e, A0
Also, © — A

Hence, 4 = C

Qil4

an empty set has zero element,

power set of ¢ has 27 =1 element.

Q15
(i}

The set of right triangles is a subset of the set of all triangles in the
plane. 5o, the set of all triangles in the plane forms a universal set
far the set of right triangles.

(i)
The set of isosceles triangles farms a subset of the set of all triangles in
the plane,

Hence the set of all triangles in the plane forms a universal set for the set
of isosceles triangles.



Qle

X=[EI”—?.*‘.'—1:XEN]

v ={dn(n-1)inen}

In order to show that v v we show tat every element of X is
an element of ¥,

Soletx e = x=8"—T7m-1forsomemeN
= X=(1+?jm—?m—1
= [TEGL™ + MG At L 1N T T - -

[using binomial expansion |

fE g s A v B B et R S e LU

LR e e R el

49[7C, + TmCy + ..+ 7C, 7], mz 2

= 49t Mz, wheret, = TC, 4 T Tt e T
Is some positive integer depending on vz 2

Farm=1
garghiomgaepooy

Hence, ¥ contains all positive integral multiples of 49,

Also, ¥ consistes of all positive integral multiples of 49,
including 0, form = 1,

Thus, we conclude that X < ¥,



Ex1.5

Q1
D

A ~ B denotes intersection of the two sets 4 and 8, which consists of elements
which are common to both 4 and &.

Since A 8, every element of A is already an element of B,

L AmE=A

(i)
A w8 denotes the union of the sets 4 and B which consists of elements
which are either in & or B or in both A and B,

Since Ac B8, every element of & is already an element of B.

AuB= B

Q2(i)

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

So,AvB={xixeAorxes
={1,2,3,4,5,6,7,8]

Q2(ii)

AvC={xixeAoryec)
={1;2;31 4 E5,7,8,8, 1[]‘11}

Q2(iii)
BuC={xixeBorxec)

={4,56,7,8,9,10,11}
Q2(iv)

BuD={x:xeBorxeD}
={4,5,6,7,8,10,11,12,13,14}



Q2(v)

AvBuwC=(x|xeAorxeBorxec)
={1,2,3,4,5,6,7,8,9,10,11)

Q2(vi)
AvBuD=(x:xeAorxesorxeD)
={1,2,3,4,56,7,810,11,12,13,14}

Q2(vii)

BuCu.{)-{xPreS orx e nrxe.[)}

= {4,515, 78,9,10,11,12, 13, 14}

Q2(viii)

A~ (8w C)= all those elements which are common
oA and 8w C
={x|xeAandxeBuC)

Now, BwC=1{45,6,7,89, 15,11}

. An(BvC)={1,2,3,4,5 n{4.5,6,7,8,9,10,11)
- {45



Q2(ix)
(AnB)Aa(BAC)={x|x e(AnB) andx e (B AC)
Mow,

Aﬁ5={x|xeﬁr Eﬂdch}

i.e,, elements which are commoaon to A & 8

AHE - {1,2,3;4;5} IAI{4151 &J _"rl B}
- {4.5)

Also,
BnC ={4,56,7,8 ~{7,8,9,10,11]
={7.8]

Hence, (An8)n (B AC)={4,5 ~{7,8]

=4

+ there is no element common in
{4.5} and {7,8)

Q2(x)
I:ﬁl uD)n [:BUC)n {x|xa I:AUD:] arx & I:BUC.‘:]}
MNow,

Awsd = {1,2,3, 4,5 10,11, 12,13,14-]-

and Bw(C ={4,5,5, 7.8 'El,ll:llll}

s (Avo)n(B8vC)=1{4,510,11}



Q3(i)

We have,

A={x:xeN)
={1,2,3,..}, the set of natrual numbers

B:{x:x:?n,JreN}

= {2, 4,6,8,..}, the set of even natural numbers

~ANB ={x:x e A andx ¢ &}

={2,46,..)

=8 [« 8 A]
Q3(ii)
We have,

A={x:xeN
=1{1,2,3,..}, the set of natrual numbers

C={x:x=2n-1,x eN}
= {1,3,5,..}, the set of odd natural numbers

Anc={x:x'e;q andXeC}
=C [« Cc A]



Q3(iii)

We have,
A={x:xeN
={1,2,3 .}, the set of natrual numbers

and D ={x:x isaprimenatural number}
={2,3,57,..)

AnD={x:xeﬂandxeD}
=0 [0 c A]

Q3(iv)
We have,
B=ix:ix=2nxeN|
={2,4, E,E,...}J the set of even natural numbers
and

Caixix=2n-1,x eNj}
= {1J 3,5,..}, the set of odd natural numbers

BaC={x:ixeB andx e C}

= ¢

& and C are disjoint sets, i.e,,
have no elements in commaon

Q3(v)

Here,

B =({x:x=2nxeN)
={2,4,6,8,..}, the set of even natural numbers

and O ={x:x isaprime natural number}

= (2,35,

BrnD=({x:xe8 andx e D}

- {2



Q3(vi)

Here,

C={x:x=2n-1,x eN)
={1,3,5,...}, the set of odd natura numbers

and D ={x:x isaprimenatural number}
={2,3,57,..]

Cﬁﬂ-{x:xec.andxcﬂ}

We observe that except, the element 2, every other element in D
is an odd natural number.

Hence, CnD = D - {2}
={xeD:x w2}

Q4

We have,
A={3,6,12,15,18,21}
8 = {4,8,12,16, 20}
C={2,4,6,8,10,12,14,16)
D= {5,10, IS;EE!]

If 4 and & are two sets, then the set 4 - 8 is defined as

A-B-{xeﬂ:x:ﬁ].

() A-B={xeA:xe8)=(361518,21}
(i) A-C={xed:xecC}={3,151821)
(i) A-D={rxed:xed}={361218,21)
(iv) B8-A={xeB:xeA)={4,816,20

(V) C-A={xeC:xe¢A)={24810,1416)
(M) D-A={xeD:xeA]={510,20

(viiy B-C={xeB:xecC}={20

(viii) B8-D={xe8:xeD)={4,8,1216)



Q5

(i)
U={1,2,3,456,7,8,9, A={1,2,3,4,8 = {2,4,6,8},C = {3,4,5,6}

By the complement of a set A, which respect to the universal set U, denoted by
A' or A or U - A,we mean (x e U :x ¢ A}.

Hence, A'={x eU:x e A} ={56,7,8,9]
(i) B'={xeU:xe8 ={1,357,9)
(i) (AnC)'=(xeUixeAnd)

MNow,

AnC={x:xeAandxeC}={3,4]

(Anc) =(1,2,5,86,7,8,9]



Q6

(i)
U={1,23,4,5,6,7,8,9]
A=1{24,6,8)

B ={2,3,5,7}

Wwe have,
AuB-{x:xeAUrxeS}

= {2,3,4,5,6,7,8]

L (AvB) ={xel:ixe AuB]

- {19}

A ={xvelU:xed
= {1,3,5,7,9)

8! ={xelix e8]
= {11415151 gi‘

Hence, A'~ 8'= (1,9}
Hence, (Av8)'= A'n8'= (1,9

(i)
Ang -{x:xeA andxes}
= {2}
(AnB8) ={xelU:xeAnB)
-{1. 3 4.5,6.?.3,9}
Alsg,

AvB'={x:xed' orxe8')
- {1,3,4,5,6,7,8,9]

Hence, (AnB)'= A'vB'={1,3,4,5,6,7,8,9



Ex 1.6

Q1

The smallest set 4 such that
Awil,2 ={1,2,3,549 is {3,519
13,59} w{1,2} ={1,2,3,5,9]

any other set 8 such that 8. {1,2} ={1,2,3,5,9} wil
contain A, For example we contake 8 to be {1,3,5,9} or {1,2,3,5,9}.
Clearly & contains A = {3, 5,9},

Q2(i)

L A={1,245},B={2358¢},C={4567)
BAC={56
AUBAC)={1,2456..... (1)

(AwB)={1,2,3,456)
(AU C)={1,2,456,7)

(AUB)A[AUC) = (L2456 ... (2)

From eq" (1) and eq"(2), we get
.&.U(BﬁC)=(.ﬂ.UB)ﬁ(.ﬂ.UC)
Q2(ii)

i. A={1,24,5,B={2356},C={4567)
BuC={234567)

AnBUC)={245......(1)
(AnB)={25]

(AnC)=(4,5

(AAB)U (ANC) = {245} . (2)

From eq'[1) and eq" (2], we get
:ﬂxﬁ[Bu C:I=I:;ﬂ=.ﬁB:luI::ﬂxﬁC:l



Q2(iii)

ii. A={1,2,45),B={2356},C={4,567
B-C={23

AnB-Cl={2}......[1)

From eq"[1) and eq" (2], we get
.&.G(B—C:I= [;&.ﬁBj—[.ﬂsﬁC]

Q2(iv)

v, A={1,24,5,6={23586},C={4567)
BuC={234567)
A-BuC)={1}.....[1)

From eq'[1] and eq'(2], we get
A-BulC)=[A-B)n[A-C)



Q2(v)

v. A={1,2,45),B-{2,356},C-{456,7)

BrC={56)
A-BAC)={124)......(1)
(A-B)={14

(A-C)={1,2)
(A=BJu(A=C)={ L2 4 oo [2)

From eq'[1) and eq"[2), we get
A-[BAC)=[A-Blu[A-C)

Q2(vi)

vi. A={1,24,5,6={23,56},C={4,56,7
BAC = (B-C)u [C-B) = {23} u{47) = {2347
An(BAC)={2,4 ... (1)

From eq" (1) and eq"(2), we get
LA [BﬁC:I = Ilﬁm B:I.-'l-.ll.ﬂ«ﬁ C:I



Q3(i)

U =1{2,3,5709} is the universal set
A={3,7}, 8={2,579

BB ={kik e bory e 8
- {2,3,5,7,9}

LHS =(Awa)’

=12,3,5,7,9}"
=U-AuE
=4

EHS =A4'~&8"'
Al={xelixe A
={2J519}
B'={xelixes]

= [ the two sets are disjoint]

LHS = RHS Proved

Q3(ii)

LHS =|I.-4ﬁ.5:]'
Mo,
A8 ={X|XEA andx-sﬂ}

= {7}
sfAn8) = {7}
=i{xelixeTd|
=1{2,3,5,9}

FEHS =Aws'

Now, A'={25,9} [fu:urm [lj]

and &'=1{3] [frn:um [lj]
A'v8' =235

Hence, LHS = RHS FProved



Qa(i)

I Let x eB. Then
=xecBuh
=xechub
B olAUB)

Qa(ii)

i, Let x e ArB. Then
=xehand xebB
=xeb
IwﬂﬁB)CB

Q4(iii)

ii. Let xe & =B. Then
=xechb

Let and x e A~ B
v e foand xeB
v e foand xe A (-.-ACB)

L (AAB) = A



Q5

(i)

In order to show that the following four statements are
equivalent, we need to show that (1) = (2], (2] = (3], (3) =4
and [4) = (1)

We first shaw that (1) = [2)
We assume that A = &, and use this to show thatA -8 =4

MowA-B={xecA:ixeg8] AsACE,
Each element of 4 is an element of &,
A-B =g

Hence, we have proved that (1) = (2],

iy
We new show that [2) =(3)
So assume that 4 -8 = ¢
To show: AwB =8
A-B=4¢
Every element of 4 is an element of &

[ A4-28=¢ only when ther is some element in A which is notin 8]

Sodc & and therefore 4w &8 = &
So [2):[3) is true,



i
We new show that [3) = [4)

Assume that A E =8

To shiow: A~E =4
Awug =28
AcB andsoArn B =4

So (3) = (4) is true,

(v}
Finally we show that [4) = (1), which will prove the equivalence
of the four statements.

So, assume that 4 ~&8 = 4
To show: A= &
© A~ E = A, therefore Ac 8, and so [4) = [1) is true,

Hence, (1) «<(2) < (3] <= (4],

Qs(i)

Let4={1,2,3}, 8={2,4,6} and C={2,57]
Then,

And={2]
and  A~C={2

Hence, & ~ & = A~ C, but clearly & = C.



Qs (i)

Given 4 — &

To show: C -8 = C - A
Let Xel -8

= el andxy e B

= e T andx e 4

[by definition of C - &]
[wAcE]

This can be seen by the venn diagram above

= el - A

[by definition of C - 4]

Thusx e C -8 =x = C -4, Thisistrue for all x e C -8

C-Bc=C-4
Q7
(i
AviA~E) =[Av A~ [AvVE)
=An[AE)
= 4
Hence, A v (A~ 8= 4 Proved.
(i)
.ﬂﬁli.-quﬂfj=|:.4ﬁ.-4fju[.4ﬁ5:j
=.4u(.4ﬁ5)
= A

[ union w is distributive over intersection ~]
[+Avd=4]
v Ao (Aw 8], as union of two sets is higgeri|

than each of the individual sets

[ ~ distributes aver u]
[+ A A=d]

[u5ir‘u;| (|j:|



Q8

To find sets 4,8 and C such that A8 =4, AT =4
and B~ C=gandAnB8~C =4

Take A ={1,2,3}

B ={2,4,6]
and C=1347]
Then,

Ang = (2]

AnE +§

AnC={3}

ArC g

T = {4}

B g

Howewver 4,8 and C hawve no elements in common,
A8 O =4

Q9

Given d ~8 =¢, i.e., 4 and & are disjoint sets this can
represented by venn diagram as follows

To show: 4 =&

This is clear fram the venn diagram itself
+ Aislying in the complement of &, but we give a proof of it,

So ety = A
AwE =4,
X B
and sox e B' ["xe8=2xe8]

Thus s e d =x = &' Thisis true for all x = 4

Hence, 4 cB'



Q10

we need to show that [A-8)n[dn8)=4¢, [AnBIn(E-A)=4
and [A-8)n(B-A)=4

The 3sets A-8, A~ & and & - 4 may be represented by a venn
diagram as follows

Itis clear from the diagram that the 3 sets are pairwise disjoint, but
we shall give a proff of it

We first show that (A-B)n[AnB) =4

Letx e [A-8)

= ¥eAandy B [by definition of 4-&]]
= X ¢ An B This is true for all x = [A-8)

Hence [A-8]1~[A~nEB)=4§
On a similar lines, it can be seen that (A~ 81~ (8- A) = ¢
Finally, we show that [A- 8]~ [B-A) =
YWe have,
A-B={xeA . xe8]
and B-A={xz8ixge A

Hence, [A-8)n[8 - A) = 4.

Q11

We need to show [AuB]m(AmB']=A

Mo,
(AvBlnjdng)={{AvB)nd)ns [Using associative property]
vAAA=Aand BaAd=An 8
=[{(AnA)vu(Bnd))ns! _ }
by commutative |aw
=AnBE' [wAv[4n8)=A]
=4



Q12(i)

We have 4 B =, the universal set
To show: 4 = &

Let, x = A4
= e A ['.'.-4(“..-4'=;ﬁ:|
¥ e dand A=
= E -
= xelA'wE) ['.'u=.-4'u5:|
= e d' orxe8
But, x e A,
x e B

Thus, x e A = x e &
This is true for all x = 4
Ac B

Q12(ii)

We have &' 4"
To show: 4 = &

Let, x = 4

= xg Al [wAnA =§]

= xegd' [+8'cA"]

= X ebB [vBmE'=4¢]

Thus, x ¢« A =x = 8
This is true for all x = 4
A= &



Qi3

This is a false statement
Let, A={1] and & = {2]

Thet,
P (4)={¢. (1]}
and e (8) = {4,(2))
PAyor(E) = {6 {1 {2})
Moy,
AvE=1{1,2

and P (A E)={4{1}.{2}.{1.2}}

Hence, £ [Hj e (Sj # £ (H e Bj

Q14(i)
i We know that [A~B)c A and [A-B) c A
i[&ﬁB]ﬁ(ﬁx—B)c;ﬂx .......... (1)

Let and x e (A~ B~ [A-B)

= xe[AnB) and x e [A-B)

=xefhandxebBand xebh and x 2B

=xeland ek [x eb and x ¢B are not possible simultaﬂeouslﬂ

= xeh
[&ﬁB)ﬁ[ﬂ—B) C.&.........[EJ

From [1) and [2], we get
Q=[ﬁaﬁ5}lﬁ[ﬁ«—5}l



Q14(ii)
i Let x e Au(B-A)
= xe A OFXE(B—.&.:I

=xel orxehB andx g
=xel orxeb
ixe[;ﬂauB)

SAUB-A)c[AUB]L (1)

Let and x e [AwB)

=xcA orxehb
=xclhorxeh andx g A
= xehlorxe(B-A)

jxeﬁxu[B—ﬁ)

I::ﬂqu;I CAU[B—;&;I........[E)

From [1) and (2], we get
.&.U(B—.&.)=.&.UB

Q15

Since each X, has 5 elements and each element of S belongs to exactly 10 of X/'s.
jatl i =0 i )

LeE=UX == Xol=—|5x20]=10.......
0% = 752n(x,) = 5{5x20) 0

Since each ¥, has 2 elements and each element of S belongs to exactly 4 of X/'s.
n 12 1 g N
LS =UK, :EZH[YJ = E[Eﬂ) = 5....[”:]

r=l 1

From [i} and [ii), we get

M
0= 2 =n=20
> n



Q1

Ex 1.7

To show A'-8'=8- A
We show that A'-8' =8 - 4 and vice versa

Let, x =4'-8"

= ¥e A andx g 8'

= xgAandxed [“AnA =§andBnB'=4¢]
= xe8 andx g A

= Ne b -4

This is true for all x = A'- 8"
Hence A'-&8'< &8 -4

Conwversely,

Let, x =8 -4

= ¥ e 8 andx e A

= ¥eB' andx e A’ [vBnB'=¢andAn A'= ¢]
= xeA'and x ¢ B'

= ¥e A'-8'

This is true for all x = &8 - A
Herce B -4 cA'-8"'

L A-B'=8- 4 Froved.
Q2(i)
LHS = An([A'vE]
=[AnAYw[A~E) [~ distributes over (i)]
=;ﬁu(.4ﬁ5) ['.'A.ﬂ.ﬂ'=;ﬁ]
=A~E [ ¢wx =x for any setx ]
- RHS

LHS

PHS Prowved.



Q2(ii)
For any sets 4 and & we have by De-morgan's laws

IIHUS:I'=.-4'.A.B', [Hﬁﬂ:]'=.-4'u5'

&lso,
LHS

A-(A-8)

An(A-8)

Ar(AnE")

AnfAto (2" [By De-morgan's law]

A (ANB) [+(8")'=8]

[Am AN [AnE)

g [AnE) [+A~A =¢]

=AnB [fwgwx =x, for any setx]
=RHS

. LHS = RHS Prowved.

Q2(iii)

LHS = An~(4v8"
=An(A'~8" [By De-morgan's |aw ]
=[A~nAY~nE [By associative law]
=§r B [vAnA =§]
=4
=RHS

LHS = EHS Prowved.



Q2(iv)

RHS = Ah(An~E)
=M-(Am5ﬂu(ﬂm5-ﬂj

={An{ang))u(AnBnAaY

=[An(AvE v (AnA'nE)

=[An AN [AnB v d ~E)

=g [An B uy
A~ 8!

=A-8
= LHS

LHS = EHS Prowved.

Q3

We have, ACE
To show: C-B=C -4

Let, x =T -8

= weCandx el
= x el and x e A
= el -4

Thus, x e C-B = x eC -4
This is true for all x e © - &

L C-EBcoC-4

Q4(i)

i [AuB)-B=[A-B)u[B-B]
=I:A—B)u¢

PEﬁF=E-FyJF-Eﬂ
[E—FE=EanF']

By De-morgan's |aw &
associative law

e distributes over o and
A A =4

808 =]
[ dwx =x for any setx |
[wAnB'= A-8]

[+ AcE]



Qaii)

i A-[AnB)=[A-A)~[A-B)
= [A—B)
=A-B

Q4(iii)

iiLet x eA-[A-B) = x eh and x & [A-B)
< xeh andx e AnB)
=T [zﬂxﬁB:l
S xe[AnB)

- A-[A-B)=[{An~B)

Q4(iv)

iviletx eAu(B-Al=xefh orxe[B-A)
=xelorxeland x el
=xeb

=x e(AUB) [wBc(AuB]]

This is true for all x e A (B - A)
.'..&.U(B—.&.)C(.&.UB) ......... [1)
Conversely,
Let, XE(.&.UB:I

=xehorxeb

=xehorxe(B-A) [Bc(B-A]]
iXE:ﬂxu[B—:ﬂx)
(.&.UB)C.&.U(B-.&.)..........(2)

From [1) and [2), we get
AulB-Al=[AUB)



Q4(v)

v.let x A4,

Then either x e [A-B) or x e [AnB])
= X E(.&.—B)U(.&.ﬁa)

.&.C(.&.—B)U{.&.HB) .......... I:l:l

Conversely,

Let x E(.&.—B)U(.ﬂ.ﬁa)

=x e[A-B] or xe[A~B)]
=xelandxegbB orxel and x B
=weh
[&—B]u[ﬁxﬁlﬂ)cﬁx...............[z)

» From (1) and [2), we get
I:A—B)ullﬁxr‘\.B:l=;&.



Ex1.8

Ql

n(Aw8) =50, n(A) =28, n(8) =132, wheren[x) doesnotes
the cardinal number of the set x.

We know thatn(Aw8)=n(A1+n(8) -n(dn8)
=  50=28+32-n(AnE)
=  50=60-n(An8)
=  n{An~B8)=60-50
=10
~ nlAn~8)=10

Q2
We have,

.-.-EP}= 40, n(Pquz &0, n[PmQj= 10, ta find H[Qj.

We know 7 (P v Q) =n[:Pj+nEQj-—n|:Pn Q)
= 60=40+n(Q)-10

= 60 = 30 + 17 (Q)
- n{Q)=60-30
=30

Hence, @ has 30 elemeants,



Q3

Let n(#) denote the number of teachers who teach Physics and
n(Q) denote the number of teachers who teach Mathem atics.

We have,
nEP or M] =20
i.| n[FuM]= 20

n[Mjn 12
and  n(PaM) =4
To find: nEP]

We know n(PuM)=n(P)+n(M)-n(PaM)
=  20=n(p)+12-4
=5 20=n(P)+8
=  n(P)=20-8
m 12

There are 12 Physics teachers.,



Q4

Let,
n(P) denote the total number of people
n(C) denote the number of people who like coffee and

n(7) denote the number of people who like tea.

Then, n(P)=70
n(C)=37
n(7)=52

We are given that each person likes at least one of the two
drinks, 1e., 2=CwT

To find: n(CAT)
We know n(P)=n(C)+n(T)-n(CAT)
= T0=37+52-nr(CAT)
=  70=89-n(CAT)
= n(CAT)=89-70
=19

Hence, 19 people like both coffee and tea.

Q5(i)

n(A)=20, n(AvB)=42 andn(AnB8) =4, tofind: n(8)

We know n(Av8)=n(A)+n(8)-n(AnB)
= 42=20+n(8)-4
= 42 =16 +n (8)
= n(B)=42-18
=26

. n{B8)=26



Qs(ii)
To find: n(A-8)
We know that if4 and 8 are disjoint sets, then

AnB =4

n{AvB)=n(A)+n(8)-n(An 8)

=n(A)+n(8)-n(#)

= n(Awg)=n(A)+n(8) [+ n(#) = 0]
Mow,

A=|:A—Eju|:a4ﬁ3j
.2 A4 s the disjpintunion of A-8 and A~ &

n[ﬂj=n[ﬂ—5)u[.~4ﬁ5}

=n(A-8)+n(An8) [+A-8 and A~ & are disjoint]

=5 20=n(A-8)+4
= n(fA-8)=20-4

=16
. n(A- Bj =16
Q5(iii)
To find: 8 - 4

On asimilar lines we have £ is the disjoint union of 8- A4 and A~ &
i.EE=(B—H)u(HﬁB)
nlBl=n(B-A)+n[A~E)

= 26=n(B-A4)+4 [using (i}]
o nig-Aj=26 -4
=22

E H(B—.-‘-]j=22



Q6

Let n{2) denote the total percentage of Indians n () denotes
the percentage of Indians who like oranges, and nl:.B] denotes
the percentage of Indians who like bananas.

Then, n(P) = 100, n(0) =76 and n(8) = 62
To find: RO ~8)
Now,

niPy=n(0)+n(B)-n(0n8)
= 100=76+62-n{0n~8)
100 = 138-n(0 n8)
=> n(0On8)=138-100

= 38

I

38% of Indians like both oranges and bananas.



Q7

(i)

Let,

n(P) denote the total number of persons,

n(H) denote the number of persons who speak Hindi and
n (£) denote the number of persons who speak English.

Then,
n(P)= 950, n(H) =750, n(E) = 460
To find: n (H ~ E)
n(P)=n(H)+n(E)-n(H~E)
= 950 = 750+ 460 -n(H ~E)
950 = 2110 - n{H ~ E)
= n(H~E)=2110-950
= 260

1l

Hence, 260 persons can speak both Hindi and English,

ii
E?Iiaﬂy H is the disjoint unionof H-E&H A E
leH=(H-E)w(HnE)
v if AR 8 are disjoint then
n(H)=n(H-E)+n(H ~E) n(Av8)=n(A)+n(8) ]
=3 750 = n(H - E)+ 260
= n(H-E)=750-260
= 490

Hence, 490 persons can speak Hindi only.

(it}

on asimilar lines we have
E=a(E=-H)u[HAE)

i.e £ is the disjoint union of E-H & H nE
n(E)=n(E-H)+n(HAE)

= 4l5EI-=n[:E—H]+2E|D

= n (€ - H) = 460 - 260

= 200

Hence, 200 persans can speak English only.



Q8

(n

Let,

n(#) denote the total number of persons,

n(T) denote number of persons who drink tea and

n(C) denote number of persons who drink coffee.

Then, n{P)=50, n(T-C)=14, n(T)=30
To find: n (7T~ C)

Clearly T is the disjoint union of T-C and T~ C
: T=(T-C)w(ThC)
n(T)=n(T-Cl+n(T~nC)

=  30=14+n(TnC)
= n[TﬂC]-EEI—l-i
=10

Hence, 16 persons drink tea and coffee both,

(i)
To find; C-7T7
we known(P)=n(Cl+n(T)-n(T~C)
= S0=n(C)+30-16
= S0=n(C)+14
=  n(C)=50-14
= 36

MNew C is the disjpintunionof C-7 and T~ C
C=(C-T)w[CnAT)
== n(CY=n(C=-T)+n(CnT)

= 3B=n(C-T)+16 [« n(TAC)=n(CAT)=16]
= n(C-T)=36-16
=20

Hence, 20 persons drink coffes but not tea.



Q9

(1)

Let n(P) denote total number of people n(H) denote number

of people who read newspaper 4 n(7T) denote number of people

who read newspaper T and n(/) denote number of people who read newspaper I

Then, n (P) = 60, n (H) = 25, n(T) =26, n(7) = 26
AHAN)=9, n(HAT)=11L n(TAl)=8, n(HATAI)=3

We need to find the number of people who read at least one of the
newspaper, i.e., n(d or Torl), ie,n(HeT w 1) we know that if 4,8,C are 3 sets,
then,
n(AvevuC)=n(A)+n(B)+n(C)-n(AnB)-n(BAC)-n[AnC)+n{AnB~C)
: n[HvTv!]-nEH]+n[:?j+n[:I]-n[:HnT}-n[?‘n!}-n[Hn.fj+n[HnTA!]
=254+26+26-9-11-B+3
=25+52-28+3
=254+52-25
= 52

Hence, 52 people read at least one of the newspaper,

(i)

The wenn diagram representing people reading newspapers 4,7 and [ is
shown above.

The shaded region shows the number of people who read newspaper 4 only,
newspaper T only and newspaer [ only respectively.

The number of people who read newspaper & only equals

EE-{E+3+E}
=25=-17
= g

The number of people who read newspaper T only
=26-(8+3+5)
=26-16
=10

and, the number of people who read newspaper ! only
=26-(6+3+5)
=26-14
=12

Hence, the number of people, who read exactly one
newspaper = B+10+12= 30,



Q10

Let,
n(P) denote total number of members,

{Bj denote number af members in the basket ball team
n(H) denote number of members in the hockey team and
[Fj denote number of members in the football team.

Then, n(8) =21, n(H)=26, and n(F) =29

Alsa, n{HnB8)=14, n(HAF)=15 n(FnB8)=12, n(HnBAF)=8

Mo,
PaBuHuF
n(P)=n(BuH wF)
nn[:.Bj+n|:H:|+n[:F}-n[:.BmH}-—n[HnF}wn{BﬁF}+n[BanF}
= n(P)=21+26+29-14-15-12+8
=76~-41+8
= 43

Hence, there are 43 members in all,



Ql1

Let,
n(P) denote the total number of people,

n(H) the number of people who speak Hindi and
n(8) the number of people who speak Bengali.

Then, n(P)=1000, n(H)=750, n(8) = 400

We have P = (H v 8)
n(P)=n(Hw8)
=n(H)+n(8)-n(H~8)
= 1000 =750+400-n(H~8)
1000 = 1150 - A (H ~ 8)
=  n(H~B)=1150-1000
= 150

U

Hence, 150 people can speak both Hindi and Bengali now H = (H - 8) v (4 ~ 8),
the union being disjoint
nH)=n(H-8)+n(H ~n8)
= 750 = n(H - 8) + 150
= n(H-8)=750-150
= 600

Hence, 600 people can speak Hindi only

On a similar lines we have 8 = (8 - H)v (H ~ 8)
= n(B)=n(8-H)+n(HnB8)
= 400 =n(8-H)+150
=  n(8-H)=400-150
= 250

Hence, 250 people can speak Bengali only.



Q12

Let,

n [P] dernote the total number of television vievers,
n(F) be the number of people who watch football,
n(H) be the number of people who watch hockey and
n(8) be the number of people who watch basket ball.

Then, n(P) =500, n(F) =285 n(H)=195 n(8) =115 n(F ~8) =45 n(FAH)=70,
n(H~8)=50andn(FuHuB)=50

n((FoHvE))=n(P)-n(FuHvB)
= 50=500-(n(F)+n(H)+n(B)-n(FAH)-n(HAB)-n(FAB)+n(F AnH~B))
= 50 = 500-(285+41954115-70-50-45+n(F A H ~ 8))
= E0=500-430-n(FrHnB)
= 50=70-n(FnHn8)
= nFaH~B)=70-50
=20

Hence, 20 people watch all the 3 games
Number of people who watch only football
=285~ (S0+20+25)
=285-95
=190
Number of people who watch only hockey
=185~ (50+20+ 30)
=195 - 100
=895
And, number of people who watch only basket ball
=115 - (25 + 20+ 30)
=115~ 75
= 40



Number of people who watch exactly one of the three games
= number of people who watch either football only or hockey only or
basket ball only
= 190+ 95+ 40 [+ they are pairwise disjoint]
= 325

Hence, 325 people watch exactly one of the three games.

Qi3

(1)

Let n(#) denote total number of persons

n(A) denote number of people who read magazine 4
n(8) denote number of people who read magazine 8

and n(C) denote number of people who read magazine C

Then, n(P) =100, n(A)=28, n(8)=30, n(C) =42, n(An8)=8,
n(AnC)=10,n(BAC) =5 n(AnBAC)=3

Now,
n(AvBuC)=n(A)+n(B)+n(C)-n(AnB)-n(BAC)-n(AnC)+n(AnB8nC)
=28+30+42-8-10-5+3

=100-23+3
= 100- 20
=80

Number of people who read none of the three magazines
=n(AvevC)
=n(P)-n(AvBuwC)
=100- 80
=20

Hence, 20 people read none of the three magazines,

(i)

n(C only) = 42-(7+3+2)
=42-12
= 30



Qi14

(i)

Let n(#) denate total number of students

n(E) denote number of students studying English language
n(H) denote number of students studying Hindi language and

n (&) denote number of students studying Sanskrit language

Then, n(P)=100, n(E-H)=23, n(EnS)=8, n(E) =26, n(S)= 48,
n(@nH)=8,n[EvHvs))=24

Number of students studying English only = 18

We have,

nfEvwHws))=24
= nP)-n(EvHuE) =24
= 100-24=n(EvHUSE)
= nEvHOUE)=T76

We haven(EvHuS)=n(E)+n(H)+n(8)-n(E nH)-n(HAS)-n(EnS)
W (EnHAS)
76 =26 +n(H)+48-3-8-8+3
76 = 26 + n(H) + 48 - 16
76 = 26 +32+n(H)
n[H)-?E-EEI
= 18

o uuu

18 students were studying Hindi.

(i)

From (i) we have n(E nH)=3

3 students were studying both English and Hindi.



Q15

Let n(#) be the number of persons liking product A
n(#z) be the number of persons liking product 2,
and n(P3) be the number of persons liking product 25

Then, n(P) =21, n(P,) =26, n(P3) =29, n(P, ~P;) =14,
n[PiﬁPaj = 12, HEPEﬁPﬂ- 14. n[PiﬁPzﬁpgj- B

Number of people liking product 25 only
=29-(4+8+6)
=29-18
=11

Hence, 11 persons liked product 25 only.



