Miscellaneous

Q1. Decide, among the following sets, which sets are subsets of one and another:
A ={x:x R and x satisfy x’~ 8x +12=10},
B={2,4,6},C={2,4,6,8,...},D={6}.

A.l. A= {x:xeR and x satisfy x>~ 8x + 12 = 0}

So, x*—8x+12=0
=x?—6x—2x+12=0
= x(x—6)—2(x—6)=0
— (x=6) (x=2) =0

=x=6, 2.

So, A={2,6) B={2,4,6} C=1{2,4,6,8, ....}
D= {6}

.DcAcBc C

ie, DcA,DcB, DcC,AcB,AcCandBcC.

Q2. In each of the following, determine whether the statement is true or false. If it is true, prove it.
If it is false, give an example.

(1) Ifxe A and AeB, thenxeB

(i1) IfAcBand BeC,then AcC

(i) IfAcBandB cC,thenA cC

(iv) IfAZzBand B ¢ C, then A C

v) Ifx eAand A B, thenx €B

(vi) IfA cBandx €B,thenx ¢A

A.2. (i) False Let A = {a},ac Athen B= {{a},b} ie, a£B.

(ii) False. Let A. = {a},if AcB,B={a, b} and Be Cie, C= {{a, b},c}ie, A= {a}. £C.

(ii1) True. Let xe A, if A c B then xeB and if B — C, xe C i e, elements of A are also elements of C.

L AcC

(iv) False. Let A = {a} and B = {b} then A #B.Let C = {a, ¢} then B£ < butacAanda € c, i.c.,
AcC.

(v) False. Let A = {a} and B = {b} so, AZBi.e., a£B.

(vi) True. Let A = B such that y € Bi.e.,y € A But x£B and suppose x€A.

Then by above definition,

A c Bi.e., x € Bandx € A which is not the case

Q3. Let A, B, and C be the sets such that A UB=A UCand A "B =A NC. Showthat B=C.
A.3. Letxeb

As B c A U B we can write
Letx € AU B.
asAuB=AuUC.

xe AUC.

e, xe AorxeC
whenx € A, and x € B,
xeAnB



ButAnB=ANnC
So,xe AnC
ie,xeAandx e C
xeC

when, x € C

asx e Bandx € C
So,Bc C
Similarly, C c B
So,B=C

Q4. Show that the following four conditions are equivalent :
(i)A cB (i)A-B=¢ (ii)A UB=B(iv)A "NB=A
A4. (1) Let A — B # ¢, our assumption.
i.e., x € A But x # B where x is an element.
But as A c B, the above condition of assumption is wrong .. if Ac Bthen A-B=¢

(i1) Letx € A.
As A — B = ¢ we can say that x € B because if x£B, A-B# ¢
~if A—B=¢then A cB.

(ii1)) We know that,

B < A U B always true

LetxeAuUBie.,x € Aorx € B.

As A C B,

Ifx € A then x € B, all elements of A are among the elements of B
So, (AUB) =B

(iv) We know that,
(AnB)c AasAcB.
Letx € Athenx € B
So,x € (AN B)

ie, Ac(ANB)

So, A=(ANB)
Hence, Ac B
=A-B=¢.
=AuUB=B
=>AnNnB=A.

i.e., the 4 conditions are equivalent.

Qs. Show thatif A c B,then C—B —c C - A.
A.5. Given, A < B.

Letx € C—Bthenx € C but x£B.

However, A c B, elements of B should have elements of A



ie, x£B=>x£A
So,x e C—Aie,x e Cbut x£A
.C-BcC-A

Q6.  Assume that P (A) = P (B). Show that A =B.
A.6. Given, P(A) = P(B) where P is power set

Let xeA.

Then, {x} < P(A) c P(B)

1e.,xeB

L AcB

Similarly, Bc A

. A=B

Q7. Is it true that for any sets A and B, P (A) UP(B) =P (AU B) ? Justify your answer.
A.7.Let A= {a}, B={b}.

So, P(A) = {0, {a}} and B(A) = {6, (b} )

So, P(A) U P {B} = {¢.{a}, 0} (1)
Now, AUB = {a, b}.

P(AUB) = {¢,{a}, b}, {a. b} (2)

So. From (1) and (2) we see that,

P(A) U P(B) = P(AUB)

Q8. Show that for any sets A and B,
A=(ANB) U(A-B)and A U(B-A)=(A UB)
A.8. Here,

(AmB)U(A-B)=(AmB)U(AnB’)as(A-B)=AnDB’
=A N (BuB’)[.. by converse of distributive law]

=AnNnU [.. Bu B’ =U, sample space set or universal set]

=A

And(AUB-A))=AUBNA) [asB-A=BNA’]
=(AUB) N (AUA’)
=(AuB) U [.. AUA’ = U, universal set]
=AUB.

Q9. Using properties of sets, show that
i) AU(ANB)=A (iil)A N(AUB)=A
A9.

(1) We know that,

AcA

(AnB)cA

[AUANB)]c(AUA)
[AUANB)]cA

and also

Ac[AuU(AnB)]

So, AU(ANB)=A.

i) An(AuUuB)=(AnA)uU(AnB) [By distributive law]



=AU (ANnB)
=A as(AnB)c A

Q10. Show that A "B =A NC need not imply B=C.
A10.Let A= {a},B={a, b},C={a,c}

So, AnB = {a} m {a, b} = {a}
ANC={a} n{a,c} = {a}

ie., AnB=ANC = {a}

But B # C. as beB but b£C vice-versa

Q11. Let A and Bbesets. IfA " X=B N"X= ¢and A UX =B UX for some set X, show that A =

B.
(Hints A=A N"(A U X), B=B N(B UX) and use Distributive law )
A.11. Let A, B and x be sets such that,

Anx = Bnx = ¢ and Aux = Bun.

We know that,

A =ANn(Aux)

=An (Bux) [ Aux=Bux]

= (AnB)U(ANX) [by distributive law]

=(AnB)u ® [“Anx= O]

=>A=AnB [“AuD=A]

And B = (Bux)

= BN(AuLx) [ Bux =Aux]

= (BNA) u(Bnw) [By distributive law]

=BrA)U O [ Brx=090]

B=BNA [ Aud=A]

So, A=B=AnB.

Q12. Find sets A, B and C such that A "B, B N C and A N C are non-empty sets and A "B NC
=¢

Ad2. Let A= {x, y}

B = {y, z}

C={x,z}

So, AnB = {x, y} n{y, z} = {y} #0

BNC={y z} N {x,z} = {z} #¢

ANC = {x,y} N {x, z} = {x} #0

But AMBNC = (AnB) nC

= nx, z}

=0

Q13. In a survey of 600 students in a school, 150 students were found to be taking teaand 225 taking
coffee, 100 were taking both tea and coffee. Find how manystudents were taking neither tea nor

coffee?
A.13. Let T and C be sets of students taking tea and coffee.

Then, n(T) = 150, number of students taking tea

n(C) =225, number of students taking coffee
n(TNC) = 100, number of students taking both tea and coffee.
So, Number of students taking either tea or coffee is.



n(TUC) = n(T) + n(C) —n(TNC)

=150+225-100

=275

.. Number of students taking neither tea coffee

= Total number of students — No of students taking either tea or coffee
=600 - 275
=325.

Q14. In a group of students, 100 students know Hindi, 50 know English and 25 knowboth. Each of the
students knows either Hindi or English. How many studentsare there in the group?
A.14. Let H and E be set of students who known Hindi and English respectively.

Then, number of students who know Hindi = n(H) = 100
Number of students who know English = n(E) = 50
Number of students who know both English & Hindi =25 = n(HNE)
As each of students knows either Hindi or English,
Total number of students in the group,
n(HUE) = n(H) + n(E) —n(HNE)
=100+25-25
=125,

Q15. In a survey of 60 people, it was found that 25 people read newspaper H, 26 readnewspaper T, 26
read newspaper I, 9 read both H and I, 11 read both H and T,8 read both T and I, 3 read all three
newspapers. Find:

(i) the number of people who read at least one of the newspapers.

(ii) the number of people who read exactly one newspaper.

A.15. Let H,T and I be of people who reads newspaper H,T and I respectively.

Then,

number of people who reads newspaper H, n(H) = 25.
number of people who T, n(T) = 26.

number of people who I, n(I) =26

number of people who both H and T, n(HNI) =9

number of people who both Hand T, n(H N T) =11
number of people who both T and I, n(TI) =8

number of people who reads all newspaper, n(HNTNI) = 3.
Total no. of people surveyed = 60

The given sets can be represented by venn diagram
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(1) The number of people who reads at least one of the newspaper.



in (HUTOI) = n(H) + n(T) + n(l) -n(HNT) —n(HNI) —n(TNI) + n(HNTNI)
=25+26+26—-11-9-8+3
=80 -28
=52
(i1) From venn diagram,
a = number of people who reads newspapers H and T only.
b = number of people who reads newspapers H and I only.
¢ = number of people who reads newspapers T and I only.
d = number of people who reads all newspaper.
So, n(HNT) =a +d.
nHN)=b+d
n(Tnl)=c+d
So,a+d+c+d+b+d=nHNT)+ nHNID) + n(TAI)
=at+td+c+tb+2d=11+9+8
=a+tb+c+d=28-2d
=28-2x3 [..d=n(HNTNI)=3]
=28-6
=22
.. Number of people who reads exactly one newspaper
= Total no. of people — No. of people who reads more than one newspaper
=52—-(atb+c+d
=52-22
=30
Q16. In a survey it was found that 21 people liked product A, 26 liked product B and29 liked product
C. If 14 people liked products A and B, 12 people liked productsC and A, 14 people liked products B

and C and 8 liked all the three products.Find how many liked product C only.
A.16. Let A, B and C be the set of people who like product A, B and C respectively.

Then,

Number of people who like product A, n(A) =21

Number of people who like product B, n(B) =26

Number of people who like product C, n(C) = 29.

Number of people likes both product A and B, n(A~B) = 14
Number of people likes both product A and C, n(ANC) = 12
Number of people likes both product B and C, n(BNC) = 14.
No. of people who likes all product, n(ANBNC) =8



a—n(ANB)

b—n(ANC)

d—n(BNC)

c—>n(AnBNC)

From the above venn diagram we can see that,
Number of people who likes product C only
=n(C)-b—d+c

= n(C)-n(ANC) —n(BNC) + n(AnBNC)
=29-12-14+38

=11



