Sets

Short Answer Type Questions

Q.1 Wwrite the following sets in the roaster form.
(i) A={x:x OR, 22+ 1¥ 15}
(i) B ={x|x® =x, x OR}
(iii) € ={x| «x is a positive factor of a prime number p}
@ Thinking Process

Solve the equation and get the value of x.

Sol. (i) We have, A={x:x 0OR2x+ 1= 15}

0 2x +11=15
a 2¢x=15-11 0O 2x =4
a x =2
O A={2}

(ii) We have, B={x|x? =x x OR}
0 x?=x
a x2-x=0 O xx-1=0
O x =01
O B={0 1}

(iii) We have, C ={x| x is a positive factor of prime number p}.
Since, positive factors of a prime number are 1 and the number itself.
0 C={1p

Q. 2 Write the following sets in the roaster form.
() D={t|t> =t, t OR}
w—2
i) E={w|——=3,wOR
(i) E=wl )
(i) F ={x|x* -5x% +6 =0, x OR}

@ Thinking Process

Solve the given equation and get the value of respective variable.



Sol. (i) We have, D={t|t3=t,t OR}

O t3:t
O -t=0 O t¢2-1=0
0 t¢-N¢+0)=0 0O t=01-1
O D={-10 1
. _ w-2 _
(ii) We have, E ={w| = 3,w OR}
w+ 3
0 W—2:3
w+ 3
O w=-2=3w+9 0O w-3w=9+2
0 ~ w11 0 w=_"1
2
: ]
2

(i) We have, F={x|x*-5x2 +6 =0 x OR}
0 4 -B5x? +6=0
0 Y -3x? -2x2 +6=0
O x% (k% -3)-2((x2-3)=0
O (x? -3)(x® -2)=0
O x=+3 2
0

F={-+3 -+2,42,43}
Note In roaster form, the order in which elements are listed is immaterial. Thus, we can

also write F ={—\/§,\6,—\6,x/§}.

Q. 3 If Y = {x] x is a positive factor of the number 2 ~1(2” - 1), where 2* - 1
is a prime number}. Write Y in the roaster form.
@ Thinking Process
First, write all the factors of 2P =", where p =1, 2,3, ..., p and then get y.

Sol. Y ={x| x is a positive factor of the number2° =1 (2P - 1) where 2° - 1is a prime number}.
So, the factor of 2° ~'are 1, 2,22 23, ..., 2P 71,

0 Y ={122228 . 2°P"1 2P -1}

Q. 4 State which of the following statements are true and which are false.
Justify your answer.
(i) 35 O{x | x has exactly four positive factors}.
(i1) 128 O{y | the sum of all the positive factors of y is 2y}.
(i) 30{x|x*~ 5x% 2x*~ 112x+ 6= 0}.

(iv) 496 O{y | the sum of all the positive factors of y is 2y}.
Sol. (i) Since, the factors of 35 are 1, 5, 7 and 35. So, statement (i) is true.
(ii) Since, the factors of 128 are 1, 2, 4, 8, 16, 32, 64 and 128.
0 Sum of factors =1+2 +4 +8 +16 +32 +64 +128
=255 #2 x128
So, statement (i) is false.



(i) We have, xt = 5x® +2x% =112x +6 =0

0 Forx =3

(3)* - 5(3)° +2(3?° <112(3) +6 =0
0 81-135+18-336 +6 =0
0 - 346 0

which is not true.
Hence, statement (i) is true.

(iv) -

496 =24 x 31

So, the factors of 496 are 1, 2, 4, 8, 16, 31, 62, 124, 248 and 496.

O

Sumoffactors=1+2 +4 +8 +16 +31 +62 + 124 + 248 + 496

= 992 =2 (496)

So, 496 {y| the sum of all the positive factor of yis2y}.
Hence, statement (iv) is false.

Q.51f 1={1,23,4}, M={3,4,56} and N={1, 3,5}, then verify that
L-MONE (.= Mn (= N).
L={1,234}, M={3456} and N={13 5

Sol. Given,
O

Now,
O
Hence,

MON {1,345 6
L-(MONE {2}
L-M={12}, L-N={2 4
(L=M)n(L=-N)={2}
L-(MONE (= Mn (= N)

Q. 6 If A and B are subsets of the universal set U, then show that

() AOAD B (i) A O B=
(i) (A n B) O A
Sol. (i) Let x OA

0 xOAorxOB O «xOAD B
Hence, OA1 B

(ii) If AOB
Let x0OAD0 B
0 xOAorxdB O «x0OB
a AOBRl B
But BOAI B
From Egs. (i) and (i),

AOB B

If AOB B
Let yOA
a yOAd BO yOB
a AOB
Hence, AOB - AUOBE B

(iii) Let xOAN B
0 xOAand xOB O «xOA
Hence, AnBOA

Al 8 B

[+ AOB]

[+ ADB B]



Q. 7 Given that N ={1, 2, 3, ..., 100}. Then, write
(i) the subset of N whose elements are even numbers.

(i1) the subset of N whose elements are perfect square numbers.

Sol. We have, N={12,3 4, ...,100}
(i) Required subset =42, 4, 6,8, ..., 100}
(ii) Required subset = {1, 4, 9, 16, 25, 36, 49,64, 81, 100}

Q. 8 If X ={1, 2, 3}, if n represents any member of X, write the following sets
containing all numbers represented by

(i) 4n (i) n +6 (i) (iv)n—-1

NS

Sol. Given, X={123}
(i) {4n|nOXE {4812}
(i) {n+6 |nOX}={7,89}
_ 3
(iii) %\ nDXﬁ— % 1, EH

(v) {n-1/nOX}={0,12}

Q.91f 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) aOY buta®d Y
(il a+1=6,a0Y
(ii1) ais less than 6 and a OOY

Sol. Given, Y={123...,10}
() {a:a0Yanda’0 Y3 {4,56,7,8 910}

(i) {a:a +1=6a0Y}= {5}
(iii) islessthan6andadY} ={1,2,3 4,5}

Q. 10 A, B and C are subsets of universal set U. If A={2, 4,6, 8, 12, 20},

B =4{3,6,9 12, 15}, € ={5, 10, 15, 20} and U is the set of all whole
numbers, draw a Venn diagram showing the relation of U, A, B and C.

Sol.
U
A B

EEN




Q. 11 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 interrelationship among sets U, G, B and S.

Sol.

u
B S G

Q. 12 For all sets A, B and C, show that (A-B) n (A—C)=A—(B O ().

@ Thinking Process

To prove this we have to show that (A—B) n(A-C)UOA (H] C) and
A-BOI A B A QO
Sol. Let xO(A Bn (A C)
0 x O(A B)and x OA C)
O (xOA and a0 B) and (x OA and x OC)
O xOA and (x OB and x OC)
O x0OA and x OBJ C)
0 x0OA (BJ C)
0 (A-B)n(A-C)0O A (BO C) ()
Now, let yOA (Bd C)
O yOA and y OB C)
O yOA and (y OBand yd C)
O (yOA and yd B) and (yOAand yd C)
O yO(A B)and yO(A C)
0 yOA Bn (A C)
0 A-BOCO A B (A C) (i)
From Egs. (i) and (ii),
A-BOCE (A Bn (A C)

Q. 13 Forallsets Aand B, (A-B) O (A BF A.

@ Thinking Process

To solve the above problem, use distributive law on sets
Le, An@BOG (mM B A Q)
Sol. LHS=(A-B)O(An B)
=[(A-BOAh [(A B B]
=An(AOB)=A= RHS
Hence, given statement is true.



Q. 14 Forall sets A,Band C,A— (B - () =(A —B) —C.

Sol. See the Venn diagrams given below, where shaded portions are representing
A-(B-C)and (A —B) —C respectively.
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Clearly, A-(B-C)#z(A-B)-C.
Hence, given statement is false.

Q. 15 Forall sets A, Band C,if AOB, then An CO B C.

Sol. Let x0AN C
O xOA and x OC
O x 0B and x OC [+ AOB]
O xOB C) O (AnC)O (B ©C)

Hence, given statement is true.

Q. 16 Forall sets A, Band C,if AQB, then AO@ B C.

Sol. Let xOAD C
O xOA and x OC
O x 0B and x OC [~ AOB]
O xOB1 CO AOCI B C

Hence, given statement is true.

Q. 17 Forall sets A, Band C,if A Cand B OC, then A B C.

Sol. Let xOAD B
O xOA and x OB
O x 0OC and x OC [-AOCandB0OC]
a x0OC O AORI C

Hence, given statement is true.

Q. 18 Forallsets Aand B, AL (- AF Al B.

@ Thinking Process

To solve the above problem, use distributive law ie, AO®B G (Al 8) @A Q)
Sol. - LHS =A0OB A =A0B A)
[.A-B=AnB]
=(AOBn (AO'A)=(AOBn U [-AOA= U]
=AD0OB RHS [ AnU=A]



Q. 19 Forall sets Aand B, A— (A —B) =A n B.

Sol. LHS=A-(A-B)=A-(A nB)
=An(AnBY=An[AO®B)]

An (A OB

(AnAVO (A B)=p O(A B)

= A nB=RHS

Q. 20 Forall sets Aand B, A— (An B) = A-B.

Sol. LHS=A-(AnB=An(AnB)
=An(A'0B)
=AnA)O (A B)mp OA B)
=AnB
=A-B=RHS

Q. 21 Forall sets Aand B, (AD B B= A B.

Sol. LHS=(A0OBr B=(AOBn B
=(AnB)dB B)=(AnB)p
=AnH
=A-B=RHS

x+5 5_4x—40D

0
Q. 22 LetT = x| -
0 x-7 13-x

@ Thinking Process

First of all solve the given equation and get the value of x.

Sol. Since, T:%‘x+5_5:4x—40%
o x-7 13-x
x+5_5:4x—40
x =7 13-x
0 x+5-5(x-7)_4x-40
x =7 13-«
0 x+5-5x +35 _ 4x - 40
x =7 13-x
0 —4x +40 _4x - 40
x =7 13-x
O - (4 40)(13 xF (4= 40)(x= 7)
O (4x —40)(x —7)+ (4x —40)(13 —x) =0
O (4x —40)(x =7 +13 —x) =0
O 4(x—-10)6=0
O 24(x -10)=0
O x =10
O T={10}
Hence, T is not an empty set.

[+A-B=AnB]
[+ (AnB'=A 0B8]

[+A-B=AnB]
[+ (AnBy=AOB]

[coOA= Al

[+A-B=AnB]
[+Bn B =q]
[-Alp= A]

3 IsT an empty set? Justify your answer.



Long Answer Type Questions

Q. 23 If A, Band C be sets. Then, show that An (B CF (An B)O(A ().

Sol. Let x0A (B1 C)

O x0OA and xOBJ C)

O xOAand (x OBor « C)

O (xOAand «d B)or(xOAand a1 C)

O x0OAN Borad A C

xO0A B A C)

O AnBOCH (A B A C) ()

Again, let yOAn B (A C)

0 yO(An B)oryl (A C)

O (yOAand yd Byor@@ Aandly C)

O yOA and (yOBor yJ C)

O yOA and yOB1 C

0 yOAN (BD C)

O AnBOKmM CbD A B C) -(if)
From Egs.(i) and(ii),

AnBOCF (A BO A C)

Q. 24 Qut of 100 students; 15 passed in English, 12 passed in Mathematics,
8in Science, 6 in English and Mathematics, 7 in Mathematics and
Science, 4 in English and Science, 4 in all the three. Find how many
passed

(i) in English and Mathematics but not in Science.
(i1) in Mathematics and Science but not in English.
(ii1) in Mathematics only.

(iv) in more than one subject only.

Sol. 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 who passed in Science.
Then, n ) =100,
nE)=15,nM)=12,n(S)=8 n(E n /\/l) 6,nMnS)=7
nEnS)=4 and nEnMn S)=
n(E)=15

E M v
H S
O at+b+e+f=15 (i)
and nM)=12

O b+c+e+d =12 (i)



Also, n@S)=8

O d+e+f+g =8 (i)
nEnM=6

O b+e=6 ... (iv)
nMnS)=7

O e+d =7 v)
nEnS)=4

O e+f=4 . (Vi)
nEnMnS)=4

O e=4 . (vii)
From Egs. (vi) and (vii), f=0
From Egs. (v) and (vii), d=38
From Egs. (iv) and (vii), b=2

On substituting the values ofd, e and f in Eq. (iii), we get
3+4+0+9g =8
O g =1
On substituting the value of b,e and d in Eq. (ii), we get
2+c+4+3=12
O c=3
On substituting b, e, and fin Eq. (i), we get
a+2+4+0=15
O a=9
(i) Number of students who passed in English and Mathematics but not in Science
=ph=2
(i) Number of students who passed in Mathematics and Science but not in English
=d=3
(iii) Number of students who passed in Mathematics only =c =3
(iv) Number of students who passed in more than one subject
=b+e+d +f
=2+4+3+0=9
Alternate Method
Let E denotes the set of student who passed in English. M denotes the set of students who
passed in Mathematics. S denotes the set of students who passed in Science.
Now, nU) =100, n(E)=15n(m) =12, nS) =8,
nEnM)=6nMnS)=7,
nEnS)=4nEnMnS)=14
(i) Number of students passed in English and Mathematics but not in Science

ie., nEnMnS")=nEnM)-nEn Mn S) [-AnB=A-(AnB)]
=6-4=2
(i) Number of students passed in Mathematics and Science but not in English.
ie., nMnSnE)=nMnS)-nMnSn E)
=7-4=3
(iii) Number of students passed in mathematics only
ie., nMnS nE)=nM)-nM nS)=nM nE)+nM nS n E)

=12-7-6+4 =3
(iv) Number of students passed in more than one subject only
ie., nEnM)+ nMnS)+ nEnS)=-3nEnMnS)+nEnMnS)
=6+7+4-4x%x3+4
=17 -12+4 =5+4 =9



Q. 25 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.

Sol. LetC be the set of students who play cricket and T be the set of students who play tennis.

Then, nU)=60 n(C)=25 n(T)=20, and n(C nT)=10
O nCOTE nC¥ n(T- nCn T)
=25+20-10=35
O Number of students who play neither=n U) -n(C OT)
=60-35=25

Q. 26 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.

@ Thinking Process
To solve this problem, use the formula for all the three subjects
n(AOB] € n® n@® n© n@A B nB CO-nCnA+nAnBn()
Sol. 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, nU) =200, n(M)=120, n(P) =90,
n(C)=70, n(M n P)=40, n(P n C)= 30,
nCnM)=50 nMn Pn C)= 20,
nU-nMDOA & 20,
nMOR & 200 28 180
. nMORI & nM nmH nG n@ M nM AR OC)
0 180 =120+ 90 +70 -40 =30 =50 +n(M n P n C)

O 180=160+n(M n P n C)
O nMnPnC)=180-160=20

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

Q. 271n a town of 10000 families, it was found that 40% families buy
newspaper A, 20% families buy newspaper B, 10% 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 newspaper. Find
(i) the number of families which buy newspaper A only.
(i1) the number of families which buy none of A, B and C.
Sol. Let A be the set of families which buy newspaper A, B be the set of families which buy
newspaper Band C be the set of families which buy newspaper C.
Then, n (U) =10000, n (A) = 40% n (B)=20% and n(C)=10%
n(A n B)= 5%,
nB n C)= 3%
n(A n C)= 4%
nAnBnC)=2%



(i) Number of families which buy newspaper A only
=n(A)-n(AnB)-n(AnC)+n(AnBnCQC)
=(40-5-4+2)% =33%

10000 x 33/100 = 3300

(ii) Number of families which buy none of A, B and C
=nU)-n(ADOB] C)
=nU)-n(A)+nB)+nC)-n(AnB)-nBnC)

-n(AnC)+n(AnBnC)]
=100-[40 +20 +10 -5 83 -4 + 2]
=100 - 60% = 40%

=10000 x 29 = 4000
100

Q. 28 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 =09, English and Sanskrit = 4, French
and Sanskrit =5, English, French and Sanskrit = 3. Find the number of
students who study

(i) only French. (i1) only English.
(iii) only Sanskrit. (iv) English and Sanskrit but not French.
(v) French and Sanskrit but not English.
(vi) French and English but not Sanskrit.
(vii) atleast one of the three languages.
(viii) none of the three languages.

Sol. Let F be the set of students who study French, E be the set of students who study English
and S be the set of students who study Sanskrit.

Then, nU)=50, n(F)=17, n(E)=13, and n(S) =15
n(FnE)y=9,nEnS)=4n(F nS)=5
nFnEnS)=3
n(F)=17
u
O at+t+b+e+f=17 ()
n(E)=13
O b+c+d +e =13 ()]
n@)=15
O d+e+f+g =15 .. (iif)
n(FnkE)=9
O b+e=9 . (iv)

nEnS)=4



0 e+d=4 Y

n(FnS)=5

0 f+e=5 o (Vi)
n(FnEnS)=3

O e=3 .. (vii)

From Egs. (vi) and (vii), f=2
From Egs. (v)and (vi)), d =1
From Egs. (iv) and (vi), b =6
On substituting the values of e, fand d in Eq. (iii), we get
1+3+2+g =15
O g=9
On substituting the values of b,d and e in Eq. (i), we get
6+c+1+3=13
O c=3
On substituting the values of b,e and f in Eq. (i), we get
a+6+3+2 =17
O a==6
(i) Number of students who study French only, a = 6
(ii) Number of students who study English only,c =3
(iii) Number of students who study Sanskrit only, g =9
(iv) Number of students who study English and Sanskrit but not French, d =1
(v) Number of students who study French and Sanskrit but not English, f =2
(vi) Number of students who study French and English but not Sanskrit, b = 6
(vii) Number of students who study atleast one of the three languages
za+b+c +d +e +f +g
=6+6+3+1+3+2 +9 =30
(viii) Number of students who study none of three languages = Total students — Students
who study atleast one of the three languages
=50-30=20

Objective Type Questions

Q. 29 Suppose, A;, A,, ..., Ay, are thirty sets each having 5 elements and
30 n

B,,B,, B are n sets each with 3 elements, let [0 A= [J Bg S and
n i=1 j=1

each element of S belongs to exactly 10 of the A;’s and exactly 9 of the
B;'s. Then, n is equal to
(@ 15 (b) 3
(c) 45 (d) 35
@ Thinking Process
First find the total number of elements for the both sets, then compare them.



Sol. (c) If elements are not repeated, then number of elements in A, 0 A0 A;, ...0A,,
is 30 x5,
But each element is used 10 times, so
S = 30x5 _ 15
10
If elements in By, B,,..., B, are not repeated, then total number of elements is 3n but
each element is repeated 9 times, so
3n

o 15=2"1

O n=45

Q. 30 Two finite sets have m and n elements. The number of subsets of the first
set is 112 more than that of the second set. The values of m and n are,
respectively

(@) 4, 7 (b) 7,4 (€) 4,4 d 7,7
@ Thinking Process
We know that, if a set A contains n elements, then the number of subsets of A is equal to2".

Sol. (a) Since, number of subsets of a set containing melements is 112 more than the subsets
of the set containing n elements.

2m 2" =112
"M =210
2" =2%and2" " "-1=7
n=4and 2™ " =8
2m-" =23 0 m-n=3
m-4=3 0O m=4+3
m=7

UOo oo o g -

Q.31 Theset(An B'yO (B ()is equal to

@AOB C (b)A OB ©ADOC d)A n B
Sol. (b) We know that, (A n By = (A0 B)and (A'Y =A
O = (4 BO B C)
=[A0B)E 8 C)
(

AOBD B C)=A'0B

Q. 32 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 trapeziums in a plane.
Then, F; may be equal to
@FfnF (b)F, n Fy
F UOFK dF O] B R
Sol. (d) Every rectangle, rhombus, square in a plane is a parallelogram but every trapezium is
not a parallelogram.
So, F is eitherof /, F,, F; and F,.
0 F=FO0OFO0 R Ff



Q. 33 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,

@SnTnC=¢ bsOmM™ € C
oSOom € S dSOFE Sn C
Sol. (¢) The given sets can be represented in Venn diagram as shown below
S
7
C

It is clear from the diagram that, SO TOC = S.

Q. 34 If 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<b}
(b) R={(x,y):0 <x<a,0 <y <b}
(© R={(x,y):0 £x<a,0 <y <b}
(d) R={(x,y):0 <x<a,0 <y <b}
Sol. (d) Since, R be the set of points inside the rectangle.
0 R={(x,y):0<x<aand O0<y<b}

0.0 a

Q. 35 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

(@ 210 (b) 290 (c) 180 (d) 260
Sol. (b) Let H be the set of persons who read Hindi and E be the set of persons who read
English.

Then, nU) = 840, n(H) =450, n(E)= 300, n(H n E)=200

Number of persons who read neither=n(H' n F")
=nHOE)
=nU)-nHOE)
=840-[n(H)+n(E)-n(H n E)]
= 840 - (450+ 300 - 200)
= 840 - 550 =290



Q.361fX={8"-7n-1|nON}and y = {49 - 49 [nON}. Then,
@x0v b)Y DX ©X=Y dXnY=0
@ Thinking Process
If every element of A is an elements of B, then A 1B
Sol. (a) X={8" —7n-1| n0ON}={0, 49, 490, ...}
Y = {490 - 49| n ON} = {0, 49, 98,147, ...}

Clearly, every elements of X is in Y but every element of Y is not in X.
O Xay

Q. 37 A survey shows that 63% of the people watch a news channel whereas
76%watch another channel. If x% of the people watch both channel,
then

(@) x =35 (b) x =63 (©)39<x<63 (d)x =39
Sol. (¢) Let A be the set of percentage of those people who watch a news channel and B be
the set of percentage of those people who watch another channel.
n(A)=63 n(B)=76 and n(An B)=«x

. n(ADOBE 100

0 n(A)+n(B)-n(A n B)<100

0 63+76-x <100 O 139-x <100
0 139-100<x 0O 39<x
n(A) = 63

0 x(AnB<n(A) O x<63

0 39 < x <63

Q. 38 If sets A and B are defined as
1
A={(x, y)|y ==,0#x 0OR}, B={(x, y)| y =-x, x OR,}. Then,
X

@ANB=A (b)AnB=B (QAnB=g dAOBE A
Sol. (¢) LetxOR
We know that, -x ¢i
X
O AnB=¢

Q. 39 If A and B are two sets, then A n (A0 B) equals to
(@A (b) B @9 (dANB
Sol. (a) An(AOBE A

A B

An (AD B)



Q.40 1f A ={1,3,5,7,9,11,13,15,17}, B ={2, 4,..., 18} and N the set of
natural numbers is the universal set, then (A'00 (A B) 'B )is
(@ @ (b) N (c) A (d)B
@ Thinking Process
To solve this problem, use the distributive law ie, An BO G (4 B A C).
Sol. (b) AO[Al B) B] [+AnBOCF (A B A C)]
=A0[A B @B "B
=AO[A Bl @g=A'0 B)
=(A'0An (A0 'B)
=AOB=Nn(ADOB)
=A'0B=(AnBY [AnB=g
= (p:/\/

Q. 41 If S = {x| x is a positive multiple of 3 less than 100} and P = {x | x is a
prime number less than 20}. Then, n(S) + n(P) is equal to

(a) 34 (b) 31 (c) 33 (d) 41
Sol. (d) - S ={x| x is a positive multiple of 3 less than 100}

O n@S) =33

and P ={x| xis a prime number less than 20}

0 nP)=28

n@S)+n(P)=33 +8 =41

Q.42 If X and Y are two sets and X' denotes the complement of X, then
Xn((XOY) isequal to

(a) X (b)Y © @ dXnY
Sol. (¢) Xa(XOY)y=Xn(XnY) [ (AOB= An B]
=X nX)n(XnY)
=en(XnY)=0 [ nA=d

Fillers

Q.43 The set {x DR : & < 2} can be written as ......... .

Sol. Theset{x OR:k¥ a< 2} can be written as (1, 2).

Q. 44 When A = @ then number of elements in P(A) is ......... .

Sol. O A=@ 0O n(A)=0
n{P(A)} =2 =20 =1
So, number of element in P(A) is 1.



Q. 45 If A and B are finite sets ,such that A O B, then n(A O B) is equal to

Sol. IfAand B are two finite sets such that A 0 B, thenn(A O B n(B).

Q. 46 If A and B are any two sets, then A — B is equal to ......... .

Sol. IfAandBareanytwo sets, then A-B=An B’

()

5
h

0999000
(XX
‘:0

9
%

LR
ERRXXXXXXXXXN
XXX
KXY

()
&
B8
k)
%
"0

O A-B=AnB

Q. 47 Power set of the set A ={1, 2} is ......... .

@ Thinking Process

We know that, the power set is a collection of all the subset of a set. To solve this
problem, write the all subset of the given set.

Sol. b A={12}
So, the subsets of A are @ {1}, {2} and {1,2}.
O P(A)={@ {1, {2}, {1 2}}

Q. 48 If the sets A={1, 3,5}, B={2,4, 6} and € ={0, 2, 4, 6, 8}. Then, the
universal set of all the three sets A, B and C can be ......... .
Sol. Universal setfor A, Band Cis givenbyU ={0,12, 3 4,5, 6, 8}

Q.491f U ={1,2,3,4,56,7,8,9,10}, A={1,2,3,5}, B={2, 4, 6,7} and
C =12, 3, 4, 8}. Then,
() (BOC) is weueee . (i) (€ = A)' s ... .
Sol. If u={12314-5,...,10}
A={1,2,35}, B={2,4,6,7} and C ={2, 3, 4, 8}

O BOC {2,34,67,8}

() BOCE U-B @) {15910}

(i) C-A={48

0 C-A'=U-(C-A={12,35¢67,910}

Q. 50 For all sets A and B, A — (A n B)is equal to ......... .
Sol. A-(AnB=A-B=An B



Q. 51 Match the following sets for all sets A, B and €

Column|

Column I

i WoB)-A | @ A-B
(i) (806 -A)] () A
A-B-B-0 |« B
A-B)n(C-B) | ( AxB)nAxQ0)
(v) Ax(B n() ( AxB O C)
(i) Ax@BOO) H AnO-8B

Sol. () [(A"D B)-AF

(i) [BOB -A)= [BO (B "A)]
=[B'0E Al
=B)n[BO AY]
Bn(B0OA)
= B
(i) (A-B)-(B-C)=(An B)-(Bn C)
=(AnB)n(Bn C}
=(AnB)n [BO )]
=(An B)n (B O C)
=[An(@B 0 Ch [Br (B C)
=[An(B 0 Ch B
AnB)n[BO Ch B]
AnB)nB=AnB=A-B

=(
=(
Alternate Method
It is clear from the diagram, (A-B)- (B-C)=A-B.

ST
SR U
205650 %%
e %06 %6 %%
90960626 %%
906 %6%6 % %%,
7600 %020 ¢ %>,
196 %656 %6 %% |
9026 %6 %6 %% °,
1900 %6 %0 %6 ¢
9% %% %%
0000 Y0 % Y0 % ¥«
196 %6 %0 %6 %%
[T
196 %0 %6 %6 %%
Ve ¥e e e Ve e ¥4
190 Y0 %0 %0 % V'
PSS
%6 %% %%
P
(LSS
SSTSISISTIISNIAN
190 %006 %0 %0 %0
LSS5y
RIL RIS
%626 %%
RBE2IRRSST
A — B K25 N B-C

(iv) (A—B) n (C-B)

O (An B)n(Cn B)
ad (AnC)nB
O (AnC)-B

V) AxBn C=(AxB)n(AxC)
(vi) Ax(BOC)=(AxB)O(Ax C)
Hence, the correct matches are

() « (), (i) «(c) (i) - (a),

[“A-B=An B]
[+(An By =A0 B]
[ (A= AJ

[+A-B =An B]
[+A' n B =(AO B)]
[-(AOB= An B]

[~ (A") = A]

[+A-B=An B]

[ (A = Al



True/False

Q. 52 If Ais any set, then A O A.

Sol. True
Since, every set is the subset of itself.
Therefore, for any set A, A 0 A.

Q.531fM={1,2, 3,4,5,6,7,89} and B={1,2,3,4,5,6,7, 8,9}, then
B O M.

Sol. False
M={1,2384 56,78 9}
B=4{1,234,56,7,8, 9}
Since, every elements of B is also in M.
O BOM

Q. 54 The sets {1, 2, 3, 4} and {3, 4, 5, 6} are equal

Sol. False
Since, 20412, 3 4}
But 2 {3 4,5, 6}
O {1,2,3 4} #{3 4,5, 6}

Q. 55007 =0Q, where Q is the set of rational numbers and Z is the set of
integers.

Sol. True
Since, every integer is also a rational number, then Z 0 Q
where, Z is the set of integer and Q is the set of rational number.
O QO Z=Q

Q. 56 Let sets R and T be defined as
R ={x OZ| xis divisible by 2}
T ={x 0Z | xis divisible by 6}. Then, T O R
Sol. True
R={x0Z| xisdivisibleby 2} ={... -6,-4,-2,02,4,6,...}
T={x0Z| xis divisible by 6} ={...,-12,-6,0,6,12,...}
Thus, this every elements of T is also in R.
O TOR

Q.57 Given A={0,1,2}, B={x0R|G 2 2}.Then, A=B.

Sol. False
A={012}, and B={x OR| & a 2}
O n(A)=3
So, A is finite. Since, there are infinite real numbers from 0 to 2. So, B is infinite.
O A% B



