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Write the following sets in the roaster form.

(i) A= {x|xis a positive integer less than 10 and 2* - 1 is an odd number}.
(i) C={x:x*+7x-8=0,x < R}.

Given that N = {1, 2, 3, ..., 100}, then

(i) Write the subset A of N, whose element are odd numbers.

(ii) Write the subset B of N, whose element are represented by x + 2, where x € N.

Given that N= {1, 2, 3, ..., 100}, then write
(i) the subset of N whose elements are even number.
(ii) the subsets of N whose elements are perfect square subset.

If X and Y are subsets of the universal set U, then show that Y < X u-Y.
If X and Y are subsets of the universal set U, then show that Xc Y= X Y=X.
If X and Y are subsets of the universal set U, then show that X " Y < X.

If Y={x| xis a positive factor of the number 2°~'(2" — 1), where 2° — 1 is a prime number}.
Write Y in the roaster form.

For all sets A and B show that
Au(B-A)=AuB.
For all sets A, B and C, show that
(A-B)n(C-B)=A—-(Bw ).

A, B and C are subsets of Universal set U. 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, drawa Venn diagram showing the
relation of U A, B and C.

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).
Use the properties of sets to prove that for all the sets A and B
A-(AnB)=A-B.
Let A, Band C be sets. Then show that
ANn(BnNnC)=(AnB)u (AN C).
For all sets A and B show that
(AuB)-B=A-B.

For all sets A and B show that
A-(AnB)=A-B.
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Q16. For all sets A and B show that
A-(A-B)=AnB.
Q17. 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 inter-relationship among U, G, B and S.

Q18. Given that E = {2, 4, 6, 8, 10}. If n represents any member of E, then write the following
sets containing all numbers represented by: (i) n + 1; (ii) n*

Q19. Let X={1, 2, 3, 4, 5, 6}. If n represent any member of X, express the following as sets:
() neXbut2negX (ii) n+5=8 (iii) nis greater than 4.

Q20. If X = {1, 2, 3}, if n represents any number of X. Write the following sets containing all
numbers represented by:

(i) 4n (ii) n+6 (iii) g (iv) n-1
Q21. Write the following sets in the roaster form:
() D={t|f=ttcR) (ii) E={W|w—_2=3,WER}
w+3
(iii) F={x|x*-5x*+6=0,x e R}.
Q22. Write the following sets in the roaster form:

() A={x:xecR,2x+11 =15} (i) B={x]x*=x,xec R}
(ili) C={x| xis a positive factor of a prime number p}.

Q23. Let P be the set of prime numbers and let S ={f|.2'- 1 is a prime}. Prove'that S c P.

Q24. Draw the Venn diagrams to illustrate the following relationship among sets E, M and U,
where E is the set of students studying English in a school,”M'is the set of students
studying Mathematics in the same school, U is the set of all students in that school.

(i) Allthe students who study Mathematics study English, but some students who study
English do not study Mathematics.

(ii) There is no student who studies both Mathematics and English.

(iii) Some of the students study Mathematics but do not study English, some study
English but do.not study Mathematics, and'some study both.

(iv) Not all students study Mathematics but every students studying English studies
Mathematics.

Q25.If Y = {1,2,.8, ..., 10}, and “a” represents any element of X, write the following sets
containing.all the elements satisfying the given conditions:

(i) aeYbuta’eyY (i) a+1=6,aeyY (iii) aislessthan6andac.

Q26. 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.
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Q27. In a survey 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.

Q28. From 50 students taking examinations in Mathematics, Physics and Chemistry, each of
the student has passed in at least one of the subject, 37 passed Mathematics, 24 Physics
and 43 Chemistry. At most 19 passed Mathematics and Physics, at most 29 Mathematics
and Chemistry and at most 20 Physics and Chemistry. What is the largest possible number
that could have passed all three examination?

Q29. Let A, B and C be sets. Then show that
AuBnC=(AuB)n(AuU C).

Q30. If A and B are subsets of the universal set U, then show that:
(i) AcAuB (i) AcB< AuB=B (iiilj (AnB)cA.

Q31. Forallsets A,Band C.Is (A—B) n(C - B) = (A C)- B? Justify your statement.
Q32. Forallsets A,Band C.Is (An B)u C= A n (Bu C)? Justify your statement.

Q33. 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 Aand B, 3% buy Band C
and 4% buy A and C. If 2% families buy all the three newspapers. Find

(i) the number of families which buy newspaper A only.
(ii) the number of families, which buy none of A, Band C.
Q34. 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 and students studying all

subjects = 3.

Find the number of students who study:

(i) Frenchonly (i) English only

(iii) Sanskrit only (iv) English and Sanskrit but not French

(v) French and Sanskrit but not English (vi) French and English but not Sanskrit

(vii) At least one of the three languages (viii) None of the three languages.
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2" -1 is always an odd number fo all positive integral values of x. In particular, 2* -1 is an

odd numberforx=1,2,...,9.Thus,A={1,2,3,4,5,6,7, 8, 9}.

X*+7x—8=0or(x+8)(x—1)=0, giving x=—-8 orx=1. Thus, C={-8, 1}.

A={x|xeNandxisodd}={1,3,5,7, .., 99}

B={y|y=x+2,xe N}
So, for 1eN, y=1+2=3

2eN, y=2+2=4
and so on, therefore, B={3, 4, 5, 6, ..., 100}.

(i) Let N={1,23, ............. , 100}
Required subset = {{2, 4,6, ............... , 100}

(ii) Required subset = {{1, 4, 9, 16, 25, 36, 64, 81, 100}.

Let XuY={|xeXorxeY}

Thus, xeY=>xeXuY

Hence, YcXUY.

Note that xeXnY=>xeX

Thus, XNnYcX

Also, since XcY

XeX=>xeY¥Y=2xeXnY
So that, Xc XY

Hence the result

X=Xn Yfollows.

Let XY={|xeXorxe Y}
Thus, XeXnNnY=>xeX
Hence, XNnYcX

Consider 2°2 (2P — 1).

Clearly,
Let,

Y =42,2% 23 .. 2P 2P - 1}.
RHS.=Au(B-A)
=AU[BNA]
=(AUB)N(AUA)

=AuBnU
=AuB=RH.S
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S9. Let,

U

Again,

Hence,

S10.

S11. [et

Thus,

S$12. We have,

S13. Let

U

X € (A-B)n (C-B)
xe(A-B) and xe(C-B)
(xeAandxg¢B) and xeC and x¢B

xeA and xeC and xg¢ B
xeAnC and xe¢ B
xeAnC-B

ceA-(BuO)
eA and x¢Bu(C
xeA and xg¢C and x¢ B

>

>

xe(AuC) and x¢ B
xeAuC-B
A-B)n(C-B)=A-(Bu Q).

A B c U
2.4
20
LHS.=L—-(MUN)

={1,2,3,4}-{1,3, 45,6}
={2}

R.H.S. = (L - M) ni{t= N)
=[{1,2:3,4}y-{3,4,5,6}]n[{1,2,3,4}—-{1, 3, 5}]
={1,2} m{2, 4} ={2}

L.H.S.=RH.S.

A-(AnB)y=An(An BY (since A-B=AnB)
=ANnAuB) [By De Morgan’s Law]
=(AnA)YUANB) [By Distributive Law]
=o U (AnB)
=AnB'=A-B.

xeAn(BnO)
xeA and xe (Bn C}
xeA and {xe B and x € C}

(xeAand xe B) and (xe A and x e O)
xeAnB) and (xe AnC)
xe(AnB)u(AnC).
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S14. et LHS. =(AuB)-B
=(AuB)nB
=(AnB)u(BnB)

=(AnB)ud
=AnB
=A-B=RH.S.
S$15. Let LHS.=A-(AnB)
=AnAnBY)
=AnAuB)
=(AnA)U(ANnB)

=ouU(AnB)
=(AnB)
=A-B=RH.S.
$16. Let LHS.=A-(A-B)
=ANn(A-B)
=An(AnBY
=An(A"uUB)

=(ANA)U (AN B)

=V (AN B)
=ANnB=R.H.S:
s17. 5 A U
$18. Given, E={2,4,6,8,10}
(i) Let A={|x=n+1 nek}
Thus, for 2eE, x=3
4ecE xs5
andso.on. Therefore, A={3,57,9, 11}.
(i) Let B={|x=n° nekE}
So, for 2eE, x=@2)°=4

4cE x=(4)°%=16
6ecE, x=(6?%=36
and so on. Hence, B = {4, 16, 36, 64, 100}.
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$19. (i) For, X={1, 2, 3,4, 5, 6}, itis the given that n € X, but 2n ¢ X.
A={x|x e Xand 2x ¢ X}

Let

Now,

But,

So,
(i) Let
Here,

1¢ A
2¢ A

3¢A
4 c A
5€A

6ecA

A={4,5, 6}

as

as

as

as

as

as

21=2e X
22=4eX

23=6e X
24=8¢ X
25=10¢ X

26=12¢ X

B={x|xeXand x+5= 8}

B = {3}

asx=3 € Xand 3 + 5= 8 and there is no other element belonging to such that x+ 5 = 8.
C={|xeX x>4}
C = {5, 6}.

(iii) Let
Therefore,

$20. (i) When,

(i) When,

(i) When,

(iv) When,

$21. (i) Given,
Let

n=1,23

4n=4,8,12

Required subset = {4, 8, 12}.

n=1,2,3
n+6=7,8,9

Required subset = {7, 8, 9}.

n

NS

Required subset= {

I
—
:

1
2 1

tl

N[ W

n=1,2,3
n-1=0,1,2

Required subset = {0, 1,2}.

143
2

o)

D=%t|f=tteR}
£=t = £—t=0

= t(f-1)=0

= t=0,-1, 1
D ={0,-1, 1}
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(i) Let, E={w|w_2=3,WER}
w+3
w-2 _34 =  w-2=3w+9
w+3
= 3w+9=w-2
= 2w=—-11
11
f— -
2
E:{_ﬂ}
2
(iii) Let, F={x|x"-5x+6=0,xe R}
X =5 +6=0
(x¥*-2)(x*-3)=0
= ¥ =273
= X = [£+/2, /3]
Hence, F=[V2,-2,3,-3].

$22. (i) Given,

A={:xeR, 2x+11 =15}
2x+11=15 = 2x=4 = x=2

A={2}.
(i) Let, B={x|xX=xxeR}
X¥-x=0 = x(x=-1=0
= x=0,1
Hence, B={0, 1}.

S$23.

(i) C={x|xis a positive factor of a prime number p}.

Clearly, C={p, 1}.
Now the equivalent contrapositive statemntof x e S=xe€ Pisx¢ P=x ¢ S.
Now, we will prove the above contrapositive statement by contradiction method
Let xe P

= X is a composite number

Let us now assume that x € S

= 2 —1=m (where m is a prime number)
= 2=m+1

Which is not true for all composite number, say for x = 4 because

2* = 15 which can not be equal to the sum of any prime number m and 1.
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Thus, we arrive at a contradiction

= Xe S

Thus when x ¢ P, we arrive at x ¢ S

So, ScP.

$24. (i) Since all of the students who study Mathematics study u

English, but some students who study English do not study E
Mathematics. f
Therefore, McEcU
Thus, the Venn Diagram is

(i) Since there is no student who study both English and Mathematics
Hence, EnM=é.

O

(i) Since there are some students who study both English and Mathematics, some English
only and some Mathematics only.

Thus, the Venn Diagram is

u

(02

(iv) Since every student studying English studies Mathematics:
Hence, EcMcU

A” ‘

S$25. Given, Y={1,2,3, .., 10}
() aeYbuta’eyY

a={4,56,7,8,9, 10}
Hence, Required subset={4, 5, 6,7, 8,9, 10}
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S26.

S27.

$28.

(i) Let a+1=6, aeyY
= a=>5

Hence, Required subset = {5}.

() aislessthan6andacyY
Required subset = {1, 2, 3, 4, 5}.

Let C be the set of students playing Cricket and T be the set of students playing Tennis.
Now, n(C) = 25,

n(T) =20
n(CnT)=10
Now, n(CuT)y=n(Cy+n(NH—-n(CnT)
= n(CuT)=25+20-10
= n(CuT=35

Given total number of students = 60.

Hence, number of students who play neither = 60 — 35 = 25.

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

n(My =120, n(P)=90, n(C)=70

n(Mn P) =40
n(Pn C)=30
n(C n M) =50

Number of students who study none of these subjects = 20.
n(Mu PuUC)=200-20=180
Now, nMuPuUC=n(M+n(P)+n(C)—nMaP)—n(Pn C)
-nMAnC)+n(MRP.~C)

= 180=120+90+70-+40=-30-50+n(M P C)
= 180=280-120+ n(Mn P C)

= 180=160 + n(M P C)

= nMn P~ C)=180-160=20

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

Let M be the set of students passing in Mathematics
P be the set of students passing in Physics

C be the set of students passing in Chemistry
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Now,

=
=

=

n(MU P U C)=50, n(M)y=37, n(P)=24,

n(C) =43

nMnP)<19, n(MnC)<29, n(PnC)<20 (Given)

nMUPUC)=n(M)+n(P)+n(C)—nMu P)—n(Mn C)
—n(PAC)+n(Mn P~ C)<50

37 +24+43-19-29-20+n(Mn P~ C) <50
n(M~ P~ C)<50-36
nMAPAC)<14

Thus, the largest possible number that could have passed all the three examinations is 14.

$29. We first showthat AU (BN C)c(AuB)n(Au C)

Let

=

=
=
=
Thus,

xe Au (Bn C). Then
xeA or xeBnC

xeA or (xeBandxe C)

(xeAorxeB)and (xe Aorxe C)
(xeAuB) and (xe Au C)

xe AuB)n(Au Q)
AuBNCc(AuB)n(AuC)

Now, we will show that AuB) N (AU C)cAu(BnC)

Let

U

ud Ul

Thus,

xe(AuB)n(AuC)
xeAuB and xeAuC

(xe AorxeB) and (xe Aorxe C)
xe Aor (xe B and x 0)
xeAor(xeBnC(C)

xe Au(Bn C)

(AU B) N (AOC)c AU (BN C)

So, from Eq. (i) and (ii), we have

$30. (i) Let
=
e

—

AuBoC=AuB)n(AuC).

XxXeA

xe AuB

xeA or xeB
X € B
AcAuB.

... (i)

B

(")

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 8



(i) Let

(i) Let
=

=

S31. Yes. Let
-

==

=
=

s

So,

Let
=
—

=

=

=
So,

XeA

XeB
xe AuB @

AuB=8B

xXeAnB A
XeA and xeB
X e A

AnBcA.

AnB

xe(A-B)n(C-B)
xeA-Band xe C-B
(xe Aand x ¢ B) and (x e C and x ¢ B)

(xe Aand xe C) and x ¢ B
xeAnC)and x ¢ B
xe(AnC)-B
(A-B)n(C-B)c(AnC)-B

ye(AnC)—-B

ye(AnC)and y¢ B

(e Aand ye C) and (y ¢ B)

(vye A and y ¢ B) and (y € C~and"y ¢ B)

ye(A-B) and y e (C—B)

ye(A-B)n(C-B)
AnC)-Bc(A-B)n(C-B)

From Eq. () and (ii), (A — B)A (G~ B)= (A C) - B.

$32. No. consider the following sets A, Band C:

Now,

A={1,2, 3}
B =1{2,3,5)
C = {4, 5,6}

(AnB)u C=({1"2, 3}~ {2, 3,5) U {4, 5, 6}
={2,3}u {4, 5,6}
= {2, 3,4, 5,6}

... (i)
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And An(BuUC)={123n({2 3,5 u{4, 5, 6)
={1,2,3}n{2,3,4,5,6}
={2, 3}
AnB)yuC+An(Bu ).

$33. Let P be the set of families who buy newspaper A, Q be the set of families who buy newspaper
B and R be the set of families who buy newspaper C.

Now, n(P) = 40% of 10,000 = 4,000
n(Q) = 20% of 10,000 = 2,000
n(R) = 10% of 10,000 = 1,000

n (P~ Q) = 5% of 10,000 = 500
n(Q N R) = 3% of 10,000 = 300
n (R~ P) = 4% of 10,000 = 400
n(PuU Qu R) = 2% of 10,000 = 200

NPUQUR) =nP)+n(Q+n(R =n(PNnQ-n(@nR)-n(RnP)
+nPNnQnNR)
= 4,000 + 2,000 + 1,000 — 500 —300.— 400 + 200
= 7,000-1,200 + 200
= 6,000

(i)  Number of families who buy newspaper A only
=nP)-n(PNn@Q~-n(PNnQNR)
= 4,000-500—-200
= 3,300.

(i)  Number of families who buy none of the newspaper A, Band C
= 10,000 -6,000
= 4,000.
$34. Let Fdenotes the set of students studying French, Edenotes the set of students studying English
and S denotes theset of students studying SanskKrit.
n(F)=17, n(E)=13, n(S)y=15
n(FNE)=9, n(EnS)=4, n(FnS)=5 n(FNEnNS8S)=3

Now, n(FUEUS)=n(F)+n(E)+n(S)-n(FNE)-n(EnS)—-n(Fn S)
+n(FAEANS)
=17+13+15-9-4-5+3
=48-18=30
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(i) Number of students who study French only
=n(F)—n(FNE)-n(FnS)+n(FNENS)
=17-9-5+3=6.

(i)  Number of students who study English only
=nE)-nEnF—-nENS)+n(ENnFNS)
=13-9-4+3=3.

(i) Number of students who study Sanskrit only
=n(S)-n(FNS)—-n(ENnS)+n(FNENS)
=15-5-4+3=9.

(iv) Number of students who study English and Sanskrit but not French
=n(EnS)-n(FNENYS)
=4-3=1.

(v) Number of students who study French and Sanskrit but not English
=n(FNnS)—-n(FNENS)
=5-3=2.

(vi) Number of students who study French and English but not Sanskrit
=n(FNE)-n(FNnENS)
=9-3=6.

(vii) Number of students who study atleast one of the three languages
=n(FuEuU S)=30.

(viii) Number of students who study none ofthe three languages
= 50 —-30 =20.
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