Short Answer Type Questions
Q1. Write the following sets in the roaster from

(1) A={x:xe R,2x+ 11 =15}
(ii) B={x|x*=x,x€ R}
(1) C= {x|x is a positive factor of a prime number p}
Sol. (i) Wehave,A={x:xe R, 2x+ 11 =15}
2+11=15 = x=2
s A= {2}
(ii) Wehave, B={x+x’=x,x¢ R}
¥=x = £-x=0 = x(x-1)=0 = x=0,1
B=1{0,1}
(i) 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, we
have

C=1{Lp}

Q2. Write the following sets in the roaster form:

(i) D={df =t,te R}
&) FelwiZ—23 wep
w+3

(iii) F={x|x*-5x?+6=0,x€ R}



Sol. (i) Wehave,D={ff=¢,te R}

P=t = P-1=0 = (t-1)@+1)=0 = t=0,1,—1
D={-1,0,1}

(i) We have, E={ |w—‘2=3,weR}
w+3
—2 -
w+3 2

ey

(111) WehaveF (P -5x°+6=0,x¢ R}
o 38 2246=0 = (P=3)P-2)=0 = x= j:\/' +2
s F={=3,-V2,42,3}

Q3. If Y = {x\x is a positive factor of the number 2P(2P - 1), where 2P - 1 is a prime number}. Write Y in the
roaster form.

Sol: Y- {x | x is a positive factor of the number 27 (2" - 1), where 2” — 1 is a prime number}.
So, the factors of 271 are 1,2,22,28,., 2P 1.
Y={1,2,22,28 .. 2P 20-1}

Q4. State which of the following statements are true and which are false. Justify your answer.

(i) 35 € {x | x has exactly four positive factors}.

(ii) 128 e {y | the sum of all the positive factorsofy is 2y}

(iii) 3e{xIx*-5x3 + 2jc>112x + 6 = 0}

(iv) 496 &{y | the sum of all the positive factors of y is 2y}.

Sol: (i) The factors of 35 are 1, 5, 7 and 35. So, 35 is an element of the set. Hence, statement is true.

(i) The factors of 128 hre 1,2,4, 8, 16, 32, 64 and 128.
Sumoffactors=1+2+4+8+ 16+ 32+ 64+ 128 =255*2 x 128 Hence, statement is false.

(iii) We have, x* = 5x3 + 2x2 — 1 12jc + 6 = 0 Forx = 3, we have
(3)* - 5(3)%+2(3)?-112(3)+6 =0

=>871 - 135+18-336 +6 =0

=> -346 =0, which is not true.



So 3 is not an element of the set
Hence, statement is true.

(iv) 496 = 24 x 31

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

Sum of factors = 1 +2 + 4 + 8+ 16 + 31+62+124 + 248 + 496 = 992 = 2(496)
So, 496 is the element of the set Hence, statement is false

Q5. Given L, ={1,2, 3,4} M= {3,4, 5, 6} and N= {1,3,5}
Verify that L{(MUN) = (L-M)N(L-N)

Sol: Given L,={1,2, 3,4}, M= {3,4,5,6} and N={1,3,5}
MUN={1,3,4, 5,6}

L - (MUN) = {2}

Now, L-M= {1, 2} and L-N={2,4}

{L-M) NLN)= {2}

Hence, L-{MUN) = {L-M) N (L-N).

Q6. If A and B are subsets of the universal set U, then show that
() AcAUB

(i) AcBAUB =B

(ii) (ANB)c A

Sol. (i) We have to provethat Ac AU B
So, if we consider x € 4, we musthavexe A U B
Letxe A
= xe€ Aorx€e B
= x€ AUB |
Hence, ACAUB



(1) Given4 c B
Letxe AUB
= xeAorxe B
= x€B [- 4 cB]
= AUBCB
ButBcAUB . .
From (i) and (i1), we get A U B =B
Nowif AUB=8B

Letye 4

= yeAUB

= ye€B [+ AwB=B]
= AcB 2

Hence, AcB&AuUB=B
(iii) Letxe AN B
= xeAandxe B
= x€A4

IkmmAchA

Q7. Given that N={1,2,3, .., 100}. Then write

(i) the subset of N whose elements are even numbers.

(ii) the subset of N whose element are perfect square numbers.

Sol: We have, N={1,2, 3,4,..., 100}

(i) subset of N whose elements are even numbers = {2,4, 6, 8,..., 100}

(ii) subset of N whose elements are perfect square = {1,4, 9, 16, 25, 36,49, 64, 81, 100}

Q8. 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

(iii) n/2

(iv) n-1



Sel. Given, X= {1, 2, 3}
() {4n|ne X} ={4,8, 12}
(ii) {n+6|ne X} =1{7,8,9}

o n [ 3)
(iii) {—z-lneX}-{z,l,zj
(iv) {n—1|ne X} =1{0, 1, 2}

Q9.1f 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) ae Ybutd’e ¥ (i) a+1=6,ae Y
(11) aislessthan6andae Y
Sol. Given, Y={1,2,3, ..., 10}
(i) Since 1%,2% 3%€ ¥,
{a:ae Yandd’e Y} ={4,5,6,7,8,9, 10}
(i) {a|lat+1=6,a€ Y} ={5}
(ii1) {a|aislessthan6andae Y} ={l,2,3,4, 5}

Q10. A, B and C are subsets of Universal Set If A = {2, 4, 6, 8, 12, 20}, B= {3,6,9,12,15}, C= {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.

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
interrelationship among sets U, G, B and S.

Sol.




Q12. For all sets A, B and C, show that(A-B)N(C-B)=A-(BUC)
Sol. Letxe (A—-B)n(4-0)

‘ xe (A-B)andxe (4-C)

(xe Aandx e B)and(x€ Aandx ¢ C)
xe Aand(x¢ Bandx ¢ C)

x€e Aandx ¢ (Bu C)

3
o L4448l

xeA-(Bu () :

(A-B)yn(A-C)c A~ (BuC) (i)
Now, .

ye A-(Bu ()

— ye A-(Bu 0
= yeAandye (Bu ()
= yeAand(y¢ Bandy ¢ C)
= (ve Aandy ¢ B)and(ye Aandy ¢ C)
= ye (A-B)andye (4-C)
=3 ye(A-B)n(A4-0)
=5 A-(BuCQcA-B)n(4-0) (it)
From (1) and (i1), |

A-BuO)=A-B)n(A4-0)

Instruction for Exercises 13-17: Determine whether each of the statements in these exercises is true or
false. Justify your answer.

Q13. For all sets Aand B, (A- B)u (AN B) = A
Sol: True

L.H.S. = (A-B) U (ANB) = [(A-B) UA] N [(A — B) UB]
= AN (A-B) = A=RH.S.

Hence, given statement is true.



Q14. For all sets A, B and C, A — (B-C) = (A- B)-C
Sol: False

B-C __ A—(B-C)

() C

A-B (A4-B)-C
From the Venn Diagrams, 4 - (B—-C) #(4 - B) - C.
Q15. For all sets A,Band C, if A c B, then ANC<cBNC

Sol: True
Let x EANC



=>x € A andxe C

=H x€e Bandxe C . - [ A cB]
= xe (BN O)
= AN c(BNn O

Hence, given statement is true.

Q16. Forall sets A,Band C, if Ac B,thenAuCcBuUC
Sol: True

Let xe AuC

= xe Aorxe C

=5 xe€ Borxe C [~ A c B]
—- xe BuC

= AuCcBuC

Hence, given statement is true.

Q17.Forallsets A,BandC,if AcCand B c CthenAuB cC

Sol. True
Let xe AUB
— xe Aorxe B
=> xe Corxe C ['"4AcCand Bc (]
=5 xe C
= AUBcC

Hence, given statement is true.

Instruction for Exercises 18-22: Using properties of sets prove the statements given in these exercises.

Q18.Forallsets AandB,Au (B-A)=AUB



Sol. LHS. =4 u@B-A)=4Au(BnAd) [A-B=AN B
=(AuUBNAUA)=(AUBNU [ AU A =U]
- 4UB=RHS. [+ AN U= 4]
Hence proved.

Q19.ForallsetsAandB,A-(A-B)=ANB

Sol. LHS. =4-(4-B)
=A—(ANB) [vA-B=4ANB]
=AN(AnNBY
=AN[4" U (B)] [ (ANBY=4"UB]
=AN(A" VB '
=(ANnA)Yu(4dnB)
=puU(ANB)
=ANB=RH.S.

Hence proved.

Q20. Forall setsAandB,A-(ANB)=A-B

Sol. LH.S. =4— (4N B)
=AA (4N BY [ A-B=ANB]

=AN(A"UB) . @ . [~ (ANnBY=4A"UPB]
(AmA’)u(AnB’) ¢u(AmB’) ANB =4-B=R.H.S.
Hence proved. | -

Q21. For all sets A and B,(A u B)-B = A-B



Sol. L.H.S. =(4 UB)-B

=(AUB)NB | [vd4-B=ANPB]
=(ANBYU(BNBHB)
=AnNB)YU [**BNB =¢]
=ANB =A-B=RH.S. | "
Hence proved.
22, LetT= {x|x+5—5=4x_40}.ls T an empty set? Justify your answer.
x—=17 13— : |
Sol. We have, T= {x1x+5__5.=4x—40}.
x—=1 13— ,
X+5 o _4x-40 x+5-5(x-7) 4x-40
x-17 13—-x x-7 13-x
x+5-5x+35 4x-40 —4x+40 4x-40
== = =5 =
x=17 13-x x=7 13-x

= —(4x-40)(13 -x)=(4x-40)(x-7) = (4x-40)(x-7+13-x)=0
= x-10=0 = x=10

T= {10}
Hence, T is not an empty set.

Long Answer Type Questions



Q23. Let A, B and C be sets. Then show that AN (B u C) (AnB)U(ANC).
Sol. Letxe ANn(BL(O)

xe Aandxe (Bu C)

xe Aand(xe€ Borxe C)

(xe Aandxe B)or(xe Aandx e C)

xe ANBorxe ANC

xe(ANnB)uAn()

ANn(BuOQ)cAnB)uAnC() ' (1)
Now,let ye (ANnB)uAn(C)

ye(AnB)orye (An ()

(veAdandye B)or(ye Aandy e C)

ye Aand(ye Borye C)

yedandye BUC

ye An(BuUO)

ANB)UANC)cAdn(BUO) (ii)

Jl

I

Ly yuuy

From (i) and (i), we get .
ANBUC)=(ANB)U(ANC)

Q24. 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 in English and Science; 4 in all the three. Find how many
passed

(i) in English and Mathematics but not in Science

(i) in Mathematics and Science but not in English

(iii) in Mathematics only

(iv) in more than one subject only

Sol. Let M be the set of students who passed in Mathematics, E be the set of students who passed in
English and S be the set of students who passed in Science.

Givenn (U) =100,
n(E) = 15,n(M) =12,n(S) = 8,
NENM)=6nMNS)=7,nENS)—4,andn(ENMNS) = 4,



From the figure, we have

a=nENnMnS)=4 | U
at+td=nMnS)=17
d=3 i M
at =M E)=6 [a\
b=2 v
atc=n(SNE)=4
c=0
atbt+d+e=nM)=12 7
4+2+3+e=12
e=3
atb+c+g=15
4+2+0+g=n(E)=15
g=9
atctd+f=n(S)=8
4+0+3+f=8
f=1

Number of students passed in English and Mathematics but not in Science =b =2
(i) Number of students passed in Mathematics and Science but not in English =d = 3
(iii) Number of students passed in Mathematics only = e = 3

(iv) Number of students passed in more than one subject =a + b + ¢ + d =4+2+0+3=9

Q25. 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: Let C be the set of students who play cricket and T be the set of students who play tennis.

n(U) = 60, n(C) = 25,n(T) =20,andn(C N T) =10

NCuT)=nC)+n(T)-n(CnT)=25+20-10=35

Q26. 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.



Sol: Let M be the set of students who study Mathematics, P be the set of students who study E Physics and
C be the set of students who study Chemistry

Then, n (U) =200, n(M) = 120, n (P) = 90, n(C) =70,
nMnNP)=40,n(PNC)=30,n(CM)=50
Also, n(U) - n(MU P U C)=20

or n(MUPUC)=200-20=180

Now, nMuPuUC)=nM)+n(P)+n(C)—n(MnP)-n(PnC)
-n(CNnM)y~n(MNnPN O

= 180=120+90+70-40-30-50+n(M NP C)

=> 180=160+n(M PN C)

= nMNPNC)=180~-160=20

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

Q27. In a town of 10,000 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 newspapers. Find

(a) The number of families which buy newspaper A only.

(b) 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 B
and C be the set of families which buy newspaper C. The



Then,  n(U)= 10000, n(4) = 40%, n(B) = 20% and n(C) = 10%,
n(A N B) = 5%, n(B N C)=3%,n(4dNCy=4%,and n(d " BN C)=2%
(1) Percentage of families which buy newspaper 4 only
=m(Ad)-n(ANB)-n(ANnC)+nANnBNO)
—(40 5-4+2)%=33%

Number of families which buy newspaper 4 only = 10000 X 0.l

= 3300 100
(i1) Percentage of families which buy none of 4, B and C
=n(l)-n(4AuUBuUC()
=n(U) - [n(d) +n(B)+ n(C) —n(A U B)—n(BNC)-n(4n C)
+n(d N BN Q)]
=100-[40+20+10-5-3-4+2]=100-60=40%

Number of families which buy none of A, B and C = 10000 x (40/100)

Q28. 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) French only

(ii) English only

(iii) Sanskrit only

(iv) English and Sanskrit

(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 but not French

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, n{U) = 50, n(F) =17, n{E) = 13, and n{S) = 15,

NFNE)=9,nENS)=4n(FNS)=5nFNENS)=3



*

From the figure, we have
a=nEnFnNS)=3 -
atd=n(FnS)=5 s d=2
atb=nlFNE)=9 s b=6
atc=n(SNE)=4 sooce=1

atb+td+e=n(F)=17 or 3+6+2+e=17 ..
atb+ct+g=nlE)=13 or 3+6+1+g=13 ..
atc+d+f=n(§)=15 or 3+14+2+f=15 .

i) Number of students studying French only =e =6

i) Number of students studying English only =g =3

i) Number of students studying Sanskrit only =f=9

iv) Number of students studying English and Sanskrit but not French =c =1

vi) Number of students studying French and English but not Sanskrit =b = 6
i

(

(

(

(

(v) Number of students studying French and Sanskrit but not English =d =2

(

(vii) Number of students studying at least one of the three languages =a+b +c+d +e+f+g =30
(

viii) Number of students studying none of the three languages but not French = 50-30 = 20



29. Suppose 4;, A, ..., A3, are thirty sets each having 5 elements and B,, B,, ...,
30 n

B, are n sets each with 3 elements, let U 4= UB ;= § and each element of
i=1 i=]

S belongs td exactly 10 of the 4;’s and exactly 9 of the B,’s. Then n is equal to

(a) 15 (b) 3 (c) 45 (d) 35
Sol. (c) If elements are not repeated, then number of elements in 4, U 4, U 45 ...
U A;3p18 30 X 5.
But each element is used 10 times.
So, L Y
10

If elements in By, B,, ..., B,, are not repeated, then total number of elements
inB,UB,UB;...UB,is 3n.
But each element is repeated 9 times.

So, S=3—n = 15:3_31 = n=45
9 9

Q30. 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, (a) 4,7 (b) 7,4 (c) 44 (d) 7,7

Sol. (b) According to the question,
2" -2"=112
I E_1)=2":7
”=2"and 2" "-1=17
n=4and2” " =8
M =2 = m-n=3 = m-4=3 = m=7
31. Theset (4 N B) v (BN C)isequal to

(a) /UBUC (b) A UB (c) A/vuC (d 4'nB
Sol. (W))(ANBYUBNC)=((AVvB)Y)uBNO

=’ UB)U(CNB)=4"UBU(CNB)=4"UB

LUy



Q32. Let Fq be the set of parallelograms, F, the set of rectangles, F3 the set of rhombuses, F,4 the set of
squares and F5 the set of trapeziums in a plane. Then Fymay be equal to

(a) Fo NF3

(b) F3 ﬂF4

(C) FouFs

(d)FoUF3UF4UF,

Sol: (d) Every rectangle, rhombus, square in a plane is a parallelogram but every trapezium is not a
parallelogram.

Fi=FoUF3UFsUF,

Q33. Let S = set of points inside the square, T = the set of points inside the triangle and C = the set of
points inside the circle. If the triangle and circle intersect each other and are contained in a square, then

(@A) SNTNnC=¢ (b) SuTLUC=C
(c) SUTUC=S (d SuT=8nC
Sol. (c) The given sets are represented in Venn diagram as shown below:
S
T
C

It is clear from the diagram that, SU Tu C=S§.

Q34. Let R be set of points inside a rectangle of sides a and b (a, b> 1) with two sides along the positive
direction of x-axis andy-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.
R={(x,y):0<x<agand 0<y<b}

Q35. 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

Sol: Let C be the set of students who play cricket and T be the set of students who play tennis.



n(U) =60,n(C) =25,n(T)=20,andn(CNT) =10
NCUT)=nC)+n(T)-n(CnT)=25+20-10=35

Q36. 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, n(U) = 840, n(H) = 450, n(E) = 300, n(H N E) = 200
Number of persons who read neither = n (' N F")
=n(Hu E) =n(U)--n(HUE)
= 840 — [n(H) + n(E) — n(H N E)]
= 840 — (450 + 300 —200) = 290

37. fX={8"-7Tn—1|ne N}and Y= {49n—49 |n e N}, then
(@) XcY (b) YcX ) X=Y d) XnY=¢
Sol. (a) X={8"-7n~1|ne N} ={0,49, 490, ...}
Y={49n-49 |ne N} = {0, 49,98, 147, ..., 490, ...}
Clearly, every element of X is in Y but every element of Y is not in X.
XcY |



