Chapter 1 - Sets NCERT Exemplar - Class 11

EXERCISE

SHORT ANSWER TYPE QUESTIONS

Q1. Write the following sets in the roster form:

i) A={x:xe R 2x+11=15} (ii) B={xlx*=x,x¢€
R}(ii) C={x |xis a positive factor of a prime number P}
Sol. (i) Given that: A={x:xe R, 2x+11 =15}

S 2x+11=15 = 2x=15-11 = 2x=4 = x=2
Hence, A ={2}

(ii) Given that: B={xlx*=x, x € R}
¥=x = x*-x=0 = x(x-1)=0
x=0,x=1
Hence, B = {0, 1}

(iif) Given that: C = {x | x is a positive factor of a prime number P}
So, the positive factors of prime number P are 1 and P.
Hence, C={1, P}

Q2. Write the following sets in the roster form:

w_—2 =3, we R}

w+3

() D={tIt*=1,te R} (i) E={w

(iiiy F={xlx*-5x*+6=0, x € R}

Sol. (i) Given that: D={tIt*?=1,te R}
P=t
= P-t=0 = H*-1)=0
= tt-1(t+1)=0 = t=0,t=1,t=-1
Hence, D={-1,01}
w—2 3 R
N . —{w =3, we
(i1) Given that: E w+3
w—2
w+3
= 3w+9=w-2 = 3w-w=-2-9
-11
= 2w=-11 = w= > eR

-11
Hence, w=\"~"
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(iii)

Q3.

Sol.

Q4.

(@)
(1)
(1if)
(iv)
Sol.

(if)

(iii)

(iv)

Q5.

Given that: F={xlx*-5x2+6=0,x€e R}

=522 +6=0 = x*-3x2-2x>+6=0
= P(x*-3)-2(x*-3)=0 = (**-2)(x*-3)=0
= ¥*»-2=0and ¥*-3=0

= x=++2 and x=%3

Hence, F = {— V3, 2,2, «/5}
If Y = {x|xis a positive factor of the number 2P-12F—1), where
2" —11s a prime number. Write Y in the roster form.
Given that:
Y = {xlx is a positive factor of the number 2P-12P — 1)}
The factors of 2P~ 12 — 1) are 1, 2, 22, 2% 24, .., 2P~ 1(2P — 1)
Hence, Y =1{1,2,22 23 2% .. 20~ 12F - 1)}
State which of the following statements are true and which
are false. Justify your answer.
35 € {x|x has exactly four positive factors}
128 € {ylthe sum of all positive factors of y is 2y}
3¢ {xlx* -5 +2x? — 112x + 6 = 0}
496 ¢ {y|the sum of all the positive factors of y is 2y}
(i) Given that: 35 € {x|x has exactly four positive factors}
.. Factorsof 35are 1,5, 7, 35
Hence, the statement (i) is ‘“True’.
Given that: 128 € {y|the sum of all positive factors of y is 2y}
.. Factorsof 128 are 1, 2, 4, 8, 16, 32, 64 and 128.
Sum of all the factors = 1+2+4 +8 +16 + 32 + 64 + 128
=255#2x128
Hence, the given statement is ‘False.”
Given that: 3 ¢ {x|x*-5x> +2x> - 112x + 6 = 0}
: xt =5 +2x7 - 112x+6 =0
Now for x = 3, we have
(3)*=5(3)> +2(3)>-112(3) + 6
=81-135+18-336+6 = —-366=0
Hence, statement (iii) is “True’.
Given that:
496 ¢ {y|the sum of all the positive factors of y is 2y}
.. The positive factors of 496 are 1, 2, 4, 8, 16, 31, 62, 124, 248
and 496
. The sum of all the positive factors of 496
=1+2+4+8+16+31+62+124 +248 +496 =992 =2 x 496
Hence, the given statement is ‘False’.
GivenL=1{1,2,3,4},M=1{3,4,5,6} and N ={1, 3, 5}
Verify that L- (M UN)=(L-M)n (L-N)
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Sol.

Qe.

Sol.

(if)

(iii)

Q7.
(1)
(i1)
Sol.
(1)
(i1)
Qs.

Given that: L={1, 2,3, 4}, M={3,4,5, 6} and N = {1, 3, 5}
To verify that L— (M U N) = (L- M) n (L - N)
LHS.=L-(MUN) = {1,2, 3,4} - {{3,4,5,6} U{1,3,5}}
={1,2,3,4}-{1,3,4,5,6} = {2}
RHS. = (L-M)n (L-N)

(L-M)=11,2,3,4}-1{3,4,5 6} ={1, 2}
(L-N)=1{1,2,3,4}-11,3,51=1{2, 4}
L-M) n(L-N)=1{1,2}n{2,4}=1{2}

L.HS. =RH.S.
Hence, verified.
If A and B are subsets of the universal set U, then show that:
() AcAuB (i) AcB o AuB=B (i) (AnB)cA
(7) Given that: AcUand Bc U
Letxe A or xe B
=>xe AUB
Hence, Ac (AUB)
IfAcB
Thenletxe AUB
=xeAorxeB

= AuUBcB (1)
But BcAuUB (2)
From eqn. (1) and (2), we get

AuB=B

Letye A > ye (AUB) = yeB

=yeB & AUuB=B

Letxe AnB

=xeAand xe B = xe A

SoAnBcA.

Given that:

N=1{1,2, 3, ..., 100}, then write

The subset of N whose elements are even number.

The subset of N whose elements are perfect square numbers.

We are given that: N={1, 2, 3, 4, 5, ..., 100}

Required subset whose elements are even
=1{2,4,6,8, .., 100}

Required subset whose elements are perfect squares
=1{1,4,09, 16, 25, 36, ..., 100}

If X =1{1, 2, 3}, if n represents any number of X, write the

following sets containing all numbers represented by

(i) 4n (i) n+6 (i) g (iv) n-1
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Sol. Given that: X = {1, 2, 3}

(i) (4nlne X} =148, 12) (i) (n+6lne X}={7,8,9)
(ii) {%neX}={%,1,%} (v) {(n-Dlne X}=1{0,1,2)

Q9. 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:

(i) aec Ybuta®e Y (i) a+1=6,ae Y
(iti) aislessthan6andae Y
Sol. Giventhat: Y={1,2,3, ..., 10}
(i) {ae Ybuta®e Y}=1{4,5,6,7,8,9, 10}
(@) {a+1=6,a€ Y}={5}

(iii) {a<6andae Y}=1{1,2, 3, 4,5}

Q10. A, Band C are subsets of universal set U. If A = {2, 4, 6, 8, 12, 20},
B=1{3,6,9,12, 15} and C = {5, 10, 15, 20} and U is the set of all
whole numbers, draw a Venn diagram showing the relation

of U, A, Band C.
Sol. Given that: A, B and C are the subsets of a universal set U.
U
A B

;

/BN

C

Where A = {2,4,6,8, 12, 20}
B=1{369 12,15}

and C={5,10, 15, 20}

Q11. Let U be the set of all boys and girls in a school. G be the set of
all 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 interrelationships
among sets U, G, B and S.
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Sol. Given that: =
B S G

U = Set of universal

G = Set of girls

B = Set of boys

S = Set of all students, who
take swimming.

Q12. Forallsets A, B and C, show that (A-B)n (A-C)=A-Bu Q).
Sol. To prove (A-B)n(A-C)=A-BuUC(C)

LHS. Letxe (A-B)yn(A-C)

=xe (A-B)andxe (A-C)

=((xeAandx¢ B)and (xe Aand x ¢ C)

=xe Aand (x¢ Bandx ¢ C)

=xe A-Bu(Q

So(A-B)n(A-C)cA-(BuUCQ) (i)

RHS. Letye A-Bu Q)

=yeAandy¢ BuC)

=yeAand(yg Bandy ¢ C)

=WyeAandy¢ B)and (ye Aandy ¢ C)

=ye (A-B)andye (A-C)

SoA-BuC) c(A-B)n(A-C) (7))

From eqn. (i) and (ii), we get

A-Bu(C)=(A-B)n(A-0O)

Determine whether each of the statement in exercise 13-17 is true or
false. Justify your answer.
Q13. Forallsets Aand B, (A-B)U(AnB)=A
Sol. LHS.= (A-B)U(AnB)
=[(A-B)UA]Nn[(A-B) UB]
=An(AuB)=A=RH.S.
Hence, the given statement is ‘True’.
Q14. ForallsetsA,Band C,A-(B-C)=(A-B)-C.
Sol. Let us solve the given statement by the following Venn
diagram.
U U

A B A B

C C
A-(B-C) (A-B)-C




Q15.
Sol.

Q1e.
Sol.

Q17.
Sol.

Q18.
Sol.

Q19.
Sol.

Q20.

Sol
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Clearly from the above diagram, we calculate that
A-B-O=#(A-B)-C

Hence, the given statement is not “True’.

Forallsets A,Band C,if AcBthen AnCcBnC.

Letxe AnC

=xeAandxe C

=xeBandxe C

=2xeBnC) = ANnC)cBnO

Hence, the given statement is “True’.

Forallsets A,Band C,if AcBthenAuCcBuUC.

Letxe AUC

=xeAorxeC

=xeBorxe C [~ AcB]

=>xe (BulC) = (AuQ) cBul

Hence, the given statement is “True’.

Forallsets A,Band C,if AcCand Bc Cthen A UuBcC
Letxe AUB

=xeAorxe B

=xe Corxe C ["AcCand B c (]

=2xeC= AuBcC
Hence, the given statement is “True’.

For all sets Aand B,Au (B-A)=A UB.
LHS=AuB-A=AuUBnA) [-A-B=AnNDB]
=(AUB)N(AUA
=AuUBnU [-AUA=U]
= AuUB=RHS. [-AuU=A]

Hence, the given statement is proved.
For all sets A and B, A-(A-B)=A NnB.
LHS.=A-(A-B)=A-(AnB) [ A-B=AnNB]
=AN(AnBY=An[A"U([B)]
[ (AnB)Y=A"UB]

- AN[A’UB] [+ (A7) =A]
—(ANA)U(ANB)=0U (ANB)
- AnB = RHS.

L.H.S. = R.H.S. Hence proved.
For all sets A and B, A- (A nB)=A-B.

. LHS.=A-(AnB)=An(ANBY
—ANn(A'UB)=(ANA")U(ANB)
-9 uU (A-B) [ A-B=ANB]
- A-B=RHS.

L.H.S. = R.H.S. Hence proved.
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Q21. For all sets Aand B, (AuB)-B=A-B.

Sol. LHS.(AUB)-B=(AUB)NB [+A-B=ANB]
- (ANB)U (BNB) [+ ANA’= 0]
=(A-B)uo
- A-BRHS.

L.H.S. = R.H.S. Hence proved.
x+5 5 4x —40
x-7 ~ 13-x

your answer.

Q22. Let T = {x I } Is T is an empty set? Justify

x+5 4x — 40
Sol. Given that: T = {x' -5= }

lx-7 ~ 13-«x
x+5 4x — 40
= -5 =
x-7 13 —x
x+5 4x-40
= -7 13-x
(x+5)(13 = x) — (x = 7)(4x — 40)
= =5
(x—7)(13-x)

13x — x% + 65— 5x — 4x% +40x + 28x — 280

—Y =
13x—x2 —91+7x
= —5x2 + 76x — 215 = 5(13x — x> + 7x — 91)
= —5x% + 86x — 215 = 65x — 5x? + 35x — 455
= 76x —100x = 455 +215 = —24x=-240
240 _ o
ATV
T =10

Hence, T is not an empty set.

LONG ANSWER TYPE QUESTIONS

Q23. Let A, B and C be sets. Then show that
ANnBuUQO)=(ANnB)UANC)
Sol. Letxe An(BuC)
=xe Aandxe BuC)
=xe Aand (xe Borxe C)
= ((xeAandxe B)or(xe Aandx e C)
=SxeAnB)or(xe AnC)
=xe (ANB)UANC) ..(1)
Now letye (AnB)U(ANC)
=ye (AnB)orye (AnC)
=(@WyeAandye B)or(ye Aandye C)
=yeAand(ye Borye C)



Q24.

(@)
(i)
(tif)
(iv)
Sol.
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=yeAandyc(BuC)
=2ye AnBuUQ) (i)
From eqn. (i) and (ii) we get
ANnBuC)=AnB)UANCQC)
L.H.S. = R.H.S. Hence proved.
Out of 100 students; 15 passed in English, 12 passed in
Mathematics, 8 in Science, 6 in English and Mathematics, 7
Mathematics and Science, 4 in English and Science, 4 in all the
three. Find how many passed
in English and Mathematics but not in Science.
in Mathematics and Science but not in English.
in Mathematics only.
in more than one subject only.
Let the number of students

passed in Mathematics M, E be ﬁ
in English and S be in Science.

Then 7(U) = 100, n(M) = 12, (PN
n(E) =15, n(S) = 8, n(E M) =6, v
nMnS)=7 nENS)=4and

nENMnS)=

Let us draw a Venn diagram. According to the Venn diagram,
we get

a+tb+d+e=15 ()
b+ct+et+f=12 ..(i1)
d+e+f+g=38 ..(ii)
nENM)=6 ~.b+te=6 ...(iv)
n(MmS)=7 net+f=7 ..(v)
nEnS)y=4 -.d+e=4 ...(0v1)

nENMnNS)=4 -.e=4 ...(vii)
From eqn. (iv) and (vii) we get b+4=6 ..b
From eqn. (v) and (vii) we get4+f=7 .. f
From eqn. (vi) and (vii) we getd +4=4 .. d
From eqn. (i) we get
a+tb+d+e=15 = a+2+0+4=15 = a=9
Fromeqn. (ii)b+c+e+f=12 = 2+c+4+3=12 = c=3
Fromeqn. (iii)d+e+f+¢g=8 = 0+4+3+¢g=8 = g¢=1
(i) Number of students who passed in English and
Mathematics but not in Science, b = 2.
(ii) Number of students who passed in Mathematics and
Science but not in English, f=3.
(iii) Number of students who passed in Mathematics
only, c=3.

Il
o Wi



Q25.

Sol.

Q26.

Sol.

Q27.
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(iv) Number of students who passed in more than one
subject=b+e+d+f=2+4+0+3=9.
In a class of 60 students, 25 play cricket and 20 students play
tennis and 10 students play both the games. Find the number
of students who play neither.
Total number of students = 60 = n(U) = 60
Number of students who play cricket =25 = n(C) =25
Number of students who play tennis =20 = n(T) =20
Number of students who play both the games=10= n(CT)=10
n(CuUT)=nC)+n(T)-n(CnNT)
=25+20-10=35
Number of students who play neither
=n(U)-n(CuT)
=60-35=25
In a survey of 200 students of a school, it was found that 120
study mathematics, 90 study Physics and 70 study Chemistry,
40 study Mathematics and Physics, 30 study Physics and
Chemistry, 50 study Chemistry and Mathematics and 20 none
of these subjects. Find the number of students who study all
the three subjects.
Total number of student =200 = n(U) =200
Number of students who study Mathematics =120 = n(M) =120
Number of students who study Physics = 90 = n(P) =90
Number of students who study Chemistry = 70 = n(C) =70
Number of students who study Mathematics and Physics
=40=nMnNP)=40
Number of students who study Physics and Chemistry
=30=nPnC)=30
Number of students who study Chemistry and Mathematics
=50=n(CNM)=50
Number of students who study none of the subjects = 20
= nM NP'nC)= 20
S n(U)-nM NnP'NnC)=nMuPuC)=200-20=180
Now nMuUPuUC)= nM)+nP)+n(C)-nMnNP)-nPnC)

-nMnNC)+nMnNPNC)
= 180 = 120+90+70-40-30-50+nMNPNC)
= 180-160= nM N PN Q)

= nMnPNC)= 20

Hence, the number of students who study all the three subjects
=20.

In a town of 10,000 families, it was found that 40% families
buy newspaper A, 20% families buy newspaper B, 10%
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(1)
(i1)
Sol.

(@)

(i)

Q28.

families buy newspaper C, 5% families buy A and B, 3% buy
B and C and 4% buy A and C. If 2% families buy all the three
newspapers. Find
The number of families which buy newspaper A only.
The number of families which buy none of A, B and C.
Total number of families = 10000 = n(U) = 10000
Number of families who buy newspaper A =40% = n(A) =40%
Number of families who buy newspaper B =20% = n(B) =20%
Number of families who buy newspaper C =10% = 1n(C) =10%
Number of families who buy newspapers A and B =5%
= n(ANB)=5%
Number of families who buy newspapers B and C =3%
=n1BnNC)=3%
Number of families who buy newspapers A and C=4%
=nANC)=4%
Number of families who buy all the three newspapers =2%
=nANBNC)=2%
Number of families who buy newspaper A only
=n(A)-n(ANB)-n(AnC)+n(AnBNC)

40 5 4 2 33

- =
100 100 100 100 100

= 10000 x % = 3300 families

Number of families who buy none of A, B and C

Newspaper in percent (%) =n(U) —n(Au B u C)

= n(U) - [n(A) + n(B) + n(C) -n(A N B) -n(B N C)-n(An C)
+n(AnBn Q)

= [100 - (40+20 +10-5-3-4+2)]%

= (100 - 60)% = 40%

. Number of families, who buy none of A, B and C newspaper

out of 10000 families are
= 10000 x 20 4000 families.
100

In a group of 50 students, the number of students studying
French, English, Sanskrit were found to be as follows:
French = 17, English = 13, Sanskrit = 15, French and English
=9, English and Sanskrit = 4, French and Sanskrit = 5, English,
French and Sanskrit = 3. Find the number of students who study

(/) Only French (i1) Only English
(i) Only Sanskrit (iv) English and Sanskrit but not French
(v) French and Sanskrit but not English
(vi) French and English but not Sanskrit

10
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(vii) Atleast one of the three languages.
(viii) None of the three languages.
Sol. Let us use Venn diagram method.

Total number of students =50 = n(U) =50
Number of students who study French =17 = n(F) =17
Number of students who study English =13 = n(E) = 13
Number of students who study Sanskrit =15 = n(S) =15
Number of students who study French and English =9

=>nFNE)=9
Number of students who study English and Sanskrit = 4
=nEnNS)=4 v
Number of students who study E E
French and Sanskrit =5 ’ﬁ‘
=nFNS)=5 \/
Number of students who study %
French, English and Sanskrit =3
=>nFNEnNS)=3 S
n(F) =17
a+b+d+e=17 ...(i)
n(E) =13
b+cte+f=13 ...(1)
n(S) = 15
d+e+f+g=15 (i)
nFNE)=9 . b+e=9 ...(iv)
nENS)y=4 . e+f=4 ..(v)
nENS)y=5 ..d+e=5 ...(vi)
nENFNS) =3 ..e=3 ..(vii)
From (iv) b+3=9 = b=9-3=6
From (v) 3+f=4 = f=4-3=1
From (vi) d+3=5=d=5-3=2

Now fromeqn. (i) a+6+2+3=17 = a=17-11 = a=6
Now from eqn. (ii)6+c+3+1=13 = ¢=13-10 = c=3
From eqn. (iii) 2+3+1+g=15 = ¢=15-6 = ¢=9
(1) Number of students who study French only, 2=6

(i1) Number of students who study English only, c =3

(iif) Number of students who study Sanskrit only, g =9

(iv) Number of students who study English and Sanskrit but not
French, f=1

(v) Number of students who study French and Sanskrit but not
English, d =2

(vi) Number of students who study French and English but not
Sanskrit, b=6

11
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(vii) Number of students who study at least one of the three
languages
=a+b+c+d+e+f+g
=6+6+3+2+3+1+9=30
(viil) Number of students who study none of the three language

=50 -30=20.

OBJECTIVETYPE QUESTIONS

Choose the correct answer out of the given four options in each of
the Exercises from 29 to 43 (M.C.Q.)
Q29. Suppose A}, A,, ..., A,, are thirty sets each having 5 elements
30
and B, B,, ..., B, are n sets each with 3 elements. Let U A;
i=1
n
= [ JB; =S and each element of S belongs to exactly 10 of the

j=1
A/s and exactly 9 of the B’s then 1 is equal to
(a) 15 ) 3 (c) 45 (d) 35
Sol. Number of elementsis A, UA, UA, ... UA,
=30 x5=150 (Repetition is not done)
But each element is used 10 times

If the elements B,, B,, ..., B, are not repeated. Then the total
number of elements = 3.

But each element is repeated 9 times
3n n
S= 35 = 15= 3= n=15x3=45
Hence, the correct option is (c).

Q30. Two finite sets having m and n elements. The number of sub-
sets of the first set is 112 more than that of the second set. The
values of m and n are, respectively
(a) 4,7 (b) 7,4 (c) 4,4 a 7,7

Sol. Number of subsets of a given set having m element = 2" and
the number of subsets of set containing # elements = 2"
As per the given condition, we have
2Mm-2" =112
= 2"@Q""-1)=112 = 2".(2" "-1)=2%7
: 2"=2%and 2" "-1=7
n=4and 2" "=1+7=8=23
n=4and m-n=3 > m-4=3 = m=7
Hence, the correct option (b).

=
=

12



Q31.

Sol.

Q32.

Sol.

Q33.

Sol.

Q34.

Sol.
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The set (AN B’) U (B " C) is equal to
(@) AuBuC () AYuUB () AuC (d) A'nB
We know that: (AnB) = A"UB’
(ANBYuBNC)=[AuUB)]luBNC)
=(A"UB)u(BnC) [+ (B)=B]
=A"UB
Hence, the correct option is (b).
Let F, be the set of parallelograms, F, the set of rectangles, F,
the set of rhombuses, F, the set of squares and F; the set of
trapezium in a plane. Then F, may be equal to
(a) F,nF, (b) F;nE,
() F,UF; (d F,uF,UF, UF,
We know that rectangles, rhombus and square in a plane is a
parallelogram but trapezium is not a parallelogram.
F,=F,UF,UF,UF,
Hence the correct opt1on 1s (d).
Let S = Set of points inside the square, T = Set of points inside
the triangle and C = Set of points inside the circle. If the
triangle and circle intersect each other and are contained in a
square. Then,
@ SNTNnC=0 ) SUTUC=C
(c) SUTuULC=S (d SuT=SnC
The given conditions of the
question may be represented by
the following Venn diagram.
From the given Venn diagram,
we clearly conclude that
SuTuC=S T
Hence, the correct option is (c).
Let R be the set of points inside a rectangle of sides a and b
(a, b>1) with two sides along the positive direction of X-axis
and Y-axis, then
(@) R={(x,y):0<x<a,0<y<D}
() R={(x,y):0<x<4a,0<y<b}
() R={(x,y):0<x<4a,0<y<b}
(d) R={(x,y):0<x<a,0<y<b) Y
Let OABC be a rectangle whose sidesa - B
and b are along the positive direction of
Xand Y respectively. b
. Clearly,
={(x,y):0<x<aand 0 <y <b} o 7 A
Hence, the correct option is (d). (0, 0)

XV

13



Q35.

Sol.

Q36.

Sol.

Q37.

Sol.

Q38.

Sol.
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In a class of 60 students, 25 students play cricket and 20
students play tennis and 10 students play both the games.
Then, the number of students who play neither is
(@) 0 (b) 25 (c) 35 (d) 45
Total number of students = 60 = n(U) = 60
Number of students who play Cricket =25 = n(C) =25
Number of students who play Tennis =20 = n(T) =20
Number of students who play Cricket and Tennis both = 10
=>n(CnT)=10
n(CuT)=n(C)+n(T)-n(CnNT)
=25+20-10=45-10=35
n(C' NnT)=nU)-n(CuT)
=60-35=25
Hence, the correct option is (b).
In a town of 840 persons, 450 persons read Hindi, 300 read
English and 200 read both. Then the number of persons who
read neither is
(a) 210 (b) 290 (c) 180 (d) 260
Total number of persons in a town = 840 = n(U) = 840
Number of persons who read Hindi =450 = n(H) = 450
Number of persons who read English = 300 = n(E) = 300
Number of persons who read both =200 = n(H n E) =200
n(HUE) = n(H) + n(E) - n(H N E)
= 450 + 300 — 200 = 550
n(H N E’) =nU)-nHUE)
= 840 - 550 =290
Hence, the correct option is (b).
IfX={8"-7n-1lne N}and Y ={49n - 49|n € N}, then
(a) XcY ) YcX (c) X=Y d) XNnY=¢
Given that: X={8"-7n-1lne N}={0, 49, 490, ...}
and Y ={49n-49In e N} ={0, 49, 98, ...}
Here, it is clear that every element belonging to X is also
present inY.
X c Y. Hence, the correct option is (a).
A survey shows that 63% of the people watch a news channel
where as 76% watch another channel. If x% of the people
watch both channel, then
(a) x=35 (b) x=63 (c) 39<x<63 (d) x=39
Let p% of the people watch a channel and g% of the people
watch another channel
n(p N q) = x% and n(p U q) <100
So n(p © q) 2 n(p) +n(q) —n(p N q)
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100 > 63 +76 — x
100>2139-x = x2139-100 = x=>39

Now n(p) = 63
npng)<nlp) = x<63
So 39 < x <63. Hence, the correct option is (c).

Q39. If sets A and B are defined as
1
A={(x,y)|y=;,0¢xeR}, B={(x, y)ly=-x, x € R} then
(@) AnB=A () AnB=B () AnB=¢ (d AuB=A
1
Sol. Given that: A= {(x,y)lyz;,O;txeR},
and B={xy)ly=-x,xe R}

1
It is very clear that y = - andy=-x

— #£-x
X

o AnB=9¢
Hence, the correct option is (c).
Q40. Let A and B are two sets then A n (A U B) equals to
(@) A (b) B © ¢ d AnB
Sol. Given that: An (AU B)
Letxe An(AuUB)
=xe Aand x e (AU B)
=xe Aand (x€ Aorxe B)
= (xe Aandxe A)or (xe Aand x € B)
=xe Aorxe (AnB)
= x € A. Hence the correct option is (a).
Q41. IfA=1{1,3,579,11,13,15,17}, B=1{2,4, .., 18} and N the set of
natural numbers is the universal set, then [A" U (AU B) N B'] is
(@) ¢ (b) N (0 A ) B
Sol. Given that: A=1{1,3,57,911,13,15, 17}
B=1{24, .. 18}
U=N-={1,22345,..}
A UAUBNB =A"U[(ANnB)uU B NB)]

=AUANB) U [ ANA=0]
=AU(ANB)

=(AUA)N(A’UB)

=NN(A"UB) [ A"UA=N]
=AUB

=(ANB)'=(9)’=N [*AnB=09]

Hence, the correct option is (b).
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Q42. LetS={xlxis a positive multiple of 3 less than 100}
P = {xIx is a prime number less than 20}. Then n(S) + n(T) is
(a) 34 (b) 41 (¢) 33 (d) 30
Sol. Given that: S = {x|x is a positive multiple of 3 < 100}
S=1{36,9, 12,15, 18, ..., 99}
= n(S) = 33
T = {x|x is a prime number < 20}
T=1{2,3,5711,13,17,19} = n(T) =8
So, n(S) +n(T) = 33 +8 =41
Hence, the correct option is (b).
Q43. If X and Y are two sets and X’ denotes the compliment of X,
then X N (X U Y) is equal to
(@) X () Y (© ¢ @ XnY
Sol. Letxe Xn(XuUY)
SxeXnXnNY)
=xe XnX)n(XNnY)
S>xedn(XnNY) [ ANA =0]
=xed
Hence, the correct option is (c).

Fill in the Blanks in Each of the Exercises 44 to 52.

Q44. The set {x € R:1<x<2} can be written as ..............
Sol. The set {x € R:1<x <2} can be written as [1, 2)
Hence, the filler is [1, 2).
Q45. When A = ¢ then number of elements is P(A) is ..............
Sol. Here A=¢ .. n(A)=0
. n[P(A)] = 2" =20=1
Hence, the filler is 1.
Q46. If A and B are finite sets such that A c B, then n(A U B)

Sol. SinceAcB .. n(AuB)=n(B)

Hence, the filler is n(B). O
Q47. If A and B are any two sets, then
A-Bisequal to .............. A B
Sol. From the Venn diagram it is
clear that
A-B=AnNB.
Hence the filler is A N B".

A-B=ANPB
Q48. Power set of theset A={1, 2} is ...............

Sol. Power set of A=P(A) = {{1}, {2}, {1, 2}, 0}
Hence, the filler is ﬁ{l}, {2}, {1, 2}, qp}}.
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Q49.

Sol.

Q50.

Sol.

(i)

Q51.

Sol.

Q52.

Sol.

(i)

(iii)

Given thesetA={1,3,5},B={2,4,6} and C={0, 2, 4, 6, 8}. Then
the universal set of all the three sets A, Band C can be ............
Given that: A={1,3,5,B={2,4,6} and C=1{0, 2, 4, 6, 8}
. Universal set of all the given sets is

U=1{0,1,23,4,5,6,8}
Hence, the filleris {0, 1, 2, 3, 4, 5, 6, 8}.
1fU={1,2,3,4,5,6,7,8,9,10},A={1,2,3,5},B=1{2,4, 6,7} and
C={2,3,4,8}, then
(@) BUCQ) IS .o, @#) (C=A) iS .o,
Giventhat: U={1,2,3,4,5,6,7,8,9,10},A=1{1, 2, 3, 5},
B=1{2,4,6,7} and C=1{2, 3, 4, 8}
Bu(C)=1{2,3,4,6,7,8'={1,5,9, 10}
Hence, the filler is {1, 5, 9, 10}.
(C-A)Y=1{4,8'=1{1,2,3,5,6,7,9, 10}
Hence, the filleris {1, 2, 3, 5, 6, 7, 9, 10}. U

Forall set Aand B, A- (AN B)is A B

equal to .............
SinceA-B=AnNDB’
=>A-(AnB)=AnPB

Hence, the filler is A N B’.

A-B=ANP
Match the following sets for all sets A, B and C
(D) (A’ UB)-AY (1) A-B
(i) [B"U B -A) (0) A
(iii) (A-B)-(B-C) (c) B
(iv) (A-B)n (C-B) @) (AxB) N (AxC)
() AxBNC) (€) (AxB)U(AxCQC)
@) Ax(BuUC) N AnCc)-B
(i) (A’ UB)—A) = [(A’UB)NA"] [“A-B=ANB]
=[(ANBYNnA [+A UB=(ANnB)]
=[(AnB)T U (A [ (A) =A]
=(ANnB)UA
= A. So (i) is match with (b).

[B'U (B -A)] =[BU®B NA) [A-B=ANB]
=B)YNB NAY [+A NB=(AUB)]
=BNn(BUA)=B

So (ii) is matched with (c).
(A-B)-(B-C)=(AnB)-BNC) [+A-B=(ANB)]
=(AnB)Yn(BnNCY
=(ANB)n (B U (C))[(AnB)Y =A’ UB]
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=(AnB)Nn B UC)

=[AnB UCO)]n[B nB U]

=[An B UvO)]nPB

=(AnB)Nn(B UC)nB
=(AnB)nB'=(AnB)=A-B

So, (iii) is matched with (a).
(iv) (A-B)n(C-B)=(AnB)Nn(CnB) [-A-B=(A-B")]

=(AnC)nPB
=(AnC)-B [-AnB =A-B]
Hence, (iv) is matched with (f).
(v) AxXxBNnC)=(AxB)n(AxQC)
So, (v) is matched with (d).
(vi) AxBuUC)=(AxB)u(AxC)

So, (vi) is matched with (e).
State True or False for the Statements in Each of the Exercises 53 to 58.

Q53. If Ais any set, then AcC A.
Sol. Since every set is a subset of itself. So, it is “True’.
Q54. GiventhatM={1,2,3,4,5,6,7,8,9 andif B={1,2,3,4,5, 6,
7,8,9} then B ¢ M.
Sol. M={1,2,3,4,5,6,7,8,9}
and B=1{1,23,45,6,78,9}
Since M and B has same elements
M = B, so Bz M is ‘False’.
Q55. The sets {1, 2, 3, 4} and {3, 4, 5, 6} are equal.
Sol. False, since the two sets do not contain the same elements.
Q56. QuU Z=Q, where Q is the set of rational numbers and Z is the
set of integers.
Sol. True, since every integer is a rational number.
~ZcQ,s0QuUZ=Q.
Q57. Let sets R =T be defined as
R = {x € Zlx is divisible by 2}
T = {x € Zlx is divisible by 6}. Then T c R.
Sol. We can written the given sets is Roster form
R={.,-8-6,-4,-2,0,2,4,6,8,..}
and T={.,-18,-12,-6,0,6,12,18, ...}
Since every element of T is present in R. So, T c R.
Hence, the statement is “True’.
Q58. Given A={0,1,2},B={xe R 1 0<x<2}then A=B.
Sol. Here A =10, 1, 2}, B is a set having all real numbers from 0 to
2.S50 A#B.
Hence, the given statement is ‘False’.
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