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Question 1 ENO—@

Which of the following sets are disjoint, overlapping, exhaustive and cells? They are disjoint and also exhaustive (their union is the whole U).
Such sets are called cells.

0 {1,2,3,5,7} and {4,6,8,9, 10}

Common elements of both sets?

Firstset: 1,2,3,5,7

Second set: 4,6, 8,9, 10

Answer: Cells.

v)A=10,2,4,.%, B=N, U=W

There is no common element.

So, intersection is empty: W = whole numbers = {0, 1,2,3, ...}
N = natural numbers = {1,2,3,...}
{1,2,3,5,7} N {4,6,8,9,10} = @ A = even whole numbers = {0,2,4,6,...}
Such sets are called disjoint sets. Union:
Answer: Disjoint sets. AUB=1{0,1,2,3,4,5,..} =W=U

So they are exhaustive.

(i) {1,2,3,6} and {1,2,4,8} Intersection:
Common elements?

ANB={2,4,6,...} =
Firstset: 1,2,3,6 { sl
Second set: 1,2,4, 8 So they are not disjoint, hence not cells.
Common elements are 1 and 2. Answer: Exhaustive sets.
So,

{1,2,3,6} N {1,2,4,8} = {1,2} 50

) Qand Q when U =R

Here

U =R = set of real numbers.

Q = rational numbers.

Answer: Overlapping sets. Q' = complement of Q in R = irrational numbers.

Intersection is not empty, so they are not disjoint.
Also their union is not a universal set here (universal set is not given).
So they are just overlapping sets.

No real number is both rational and irrational, so

(iii) E and O when U = Z QNQ =9
Here Every real number is either rational or irrational, so

U = Z = set of all integers. /

E = set of all even integers. QuUQ =R=U

O = set of all odd integers. . L .
Again they are disjoint and exhaustive, so they are cells.

Every integer is either even or odd, so
Answer: Cells.

Evuo=72=U

Also, no integer is both even and odd at the same time, so



Question 2 (v) A A B (symmetric difference)

IfA=1{1,2,3,4,5,6} and B = {2,4,6,8, 10} then find: Symmetric difference = elements which are in exactly one of the sets.
()AUB AAB=(A-B)U(B—4)
Write all elements of A and then add elements of B which are not already in A. From above: 4 —B = {1,3,5}, B —4 = {8,10}
FromA4:1,2,3,4,5,6 So

Extra from B: 8, 10
AAB={1,3,5} U {8,10} = {1,3,5,8,10}
AUB=1{1,2,3,4,5,6,8,10}
Answer: {1,3,5,8,10}
Answer: {1,2,3,4,5,6,8,10}

Question 3

(i) B NA LetU = {1,2,3,..., 105, 4 = {1,2,3,4,5}, B = {1,3,5,7,9}. Find:

Common elements of both sets:
(4

Commonin 4 and B:2,4,6 ) )
Complement means elements in U but not in 4.

BNA=124.6) From U: 1,2,3,4,5,6,7,8,9, 10
Answer: {2,4,6} Remove elements of 4:1,2,3,4,5
Left: 6,7,8,9, 10
(iiA—B A =16,7,8,9,10}
Elements of 4 which are not in B: Answer: {6,7,8,9,10}

FromA4:1,2,3,4,5,6
Remove the ones in B (2,4,6) — left with 1, 3, 5.

A—-B=1{1,3,5 (i) 5
=1i1,3,5) Remove elements of B from U.

Answer: {1,3,5}

B={1,3,5,7,9}

Remaining in U: 2,4,6,8,10
(ivyB—A4 B =1{2,4,6,8,10}
Elements of B which are not in 4: Answer: {2,4,6,8,10}
From B:2,4,6,8, 10
Numbers not in 4 are 8, 10.

(i) A UB

B—4={8,10}

Using (i) and (ii):
Answer: {8,10}



A4 =16,7,8,9,10} Remove 1, 3,5 from U.

B'={2,4,6,8,10} Remaining: 2,4, 6,7, 8,9, 10.

Union: take all elements, no repetition. “n B)' =1{2,4,6,7,8,9,10}
A UB =1{2,4,6,7,8,9,10} Answer: {2,4,6,7,8,9,10}

Answer: {2,4,6,7,8,9,10}

(viyA' AB’
(iv) ANB Use symmetric difference formula:
Common elements in A" and B: AAB =(A-BYu(B -4)
Common are 6, 8, 10. From above:
L A =1{6,7,8,9,10}
A NB =1{6,8,10} B '=1{2,4,6,8,10}
Answer: {6,8,10} Elements in 4" but notin B 7, 9.

Elements in B but notin 4" 2, 4.

So

(V) (4 U B) -
First find A U B. AAB =1{2,4,7,9}

A=1{1,2,3,4,5) Answer: {2,4,7,9}

B=1{1,3,5,7,9}
Union: {1,2,3,4,5,7,9 .
nion: {1,2,3,4,5.79) (viii) (4 A B)
Now complement in U: First find A A B.
Remove 1,2,3,4,5,7,9 from U. AAB=(A-B)u(B—A)

Remaining: 6, 8, 10.
A — B:elementsof A notinB - 2,4

(AU B) = {6,8,10} B — A: elements of B notin 4 - 7,9
Answer: {6,8,10} So
AAB=1{2,4,7,9}
vi) (A N B)' Now complement:
First find intersection: Remove 2,4, 7,9 from U.

Common elements of 4 and B are 1, 3, 5. Remaining: 1,3,5, 6,8, 10.

ANB - (1,35} (AAB) = {1,3,5,6,8,10}

Answer: {1,3,5,6,8,10}

Now complement:



(ix)4—B

We know
A4=1{1,2,3,4,5}
B = {2,4,6,8,10}

Elements of A that are not in B":
From A, remove 2 and 4 - left with 1,3, 5.
A-B =1{1,3,5}

Answer: {1,3,5}

A -B
A4'=16,7,8,9,10}
B=1{1,3,5,7,9}

Elements of A’ that are not in B:
Remove 7 and 9 — left with 6, 8, 10.

A —B=1{6,8,10}
Answer: {6,8,10}

Question 4
U={x|x€Z,-4<x<6},P,0 < U.Show that:

HWP-0=PNQ

letx € P — Q.

Thenx € P andx € Q.

“Not in Q" meansx € Q.
SoxEPandeQ,—»xEP ﬂQ',

So every element of P — Qisin P N Q.
Similarly, if x € P N Q', thenx € P and x & Q.
SoxEP—Q.

ThusP-Q=PNQ.

(iHO—-P=0NP
Same idea.

Takex € Q—P.
Thenx € Qandx & P,sox EP.
Thereforex E QN P’

Conversely, ifx € O N P’ thenx € Qandx g P,
sox€Q—P.

Hence Q—P =QNP.

(i) (PUQ) =P NQ
This is De Morgan's law.

Letx € (P U Q).

Thenx &€ P U Q.

Soxisnotin P and notin Q.

Thereforex € P andx € O, sox EP N Q.

Conversely, if x € P' N Q' then x is not in P and not in Q.
Sox & P U Q, which means x € (P U Q).

Thus(PUQ) =P NQ.

PN =P uQ
Again De Morgan'’s law.

Letx € (P N Q).

Thenx & P N Q.

So x is not in both together.
That meansx & P orx & Q.
Sox€EP orx€ Q.
Thereforex € P U Q.

Conversely, if x € P'U Q', then x is not in at least one of the sets P or Q.

So x cannot be in both at the same time, meaningx € P N Q.
Sox €(P NQ).

Hence (P N Q) =P'UQ.



ANC=C={4n|n€eN}

Question 5 Answer: {4n | n € N}
IfA={2n|n€N},B={3n|n€eN}, C= {4n| n € N} then find:

Remember:
Question 6

o A=1{2,4,6,8,10,... Itiples of 2
¢ J (multiples of 2) Given 4, = {n,n+1,n+2,...}, foralln € N. Find:

e B=1{3,6,9,12,15,...} (multiples of 3)
e C=1{4,8,12,16,...} (multiples of 4) First write some terms:

iANB o Ay=1{3,4,5,6,7,...}
o As=1{56,7,8,9,...}
o A;=17,8,9,10,11,...}
o Ay ={11,12,13,...}
ANB=16,12,18,...} = {6n | n € N} o Ai3=1{13,14,15,...}
o Ais=1{1516,17,...}
o As=1{8,9,10,11,...}
o Ay=1{9,10,11,12,...}

Common elements are numbers which are multiples of both 2 and 3 — multiples of 6.

So

Answer: {6n | n € N}

(iAuC

Every element of C is a multiple of 4, and every multiple of 4 is also a multiple of 2

@n=2(2n)),s0 C C A. (i) A3 U 45
Aj5 starts from 3, A5 starts from 5.

Therefore, union is just A: All elements of A5 are already inside 43.

AUC=A4={2n|n€eN} So

Answer: {2n | n € N} A3z U As = A;
Answer: 43.

(iiyBNC

Common elements are numbers which are multiples of both 3 and 4 — multiples of 12. (i) 47 N Ay,

BNC={12,24,36,...} = {12n | n € N} A7 starts from 7, Ay starts from 11.

Common elements will start from 11 onwards.
Answer: {12n | n € N}

So intersection is the set that starts from the bigger starting number, i.e. 11:
A7 N Ay =4
ivv4aNncC

Common elements are multiples of both 2 and 4 — actually multiples of 4 (since every multiple of 4 is
automatically multiple of 2).

Answer: 4;.

>0 (i) A1s — A1



A3 ={13,14,15,16,17, ...}
A5 ={15,16,17,18, ...}

Every element of 415 is also in 413 (because A3 already contains 15,16,17,...).
So there is no element which is in A5 but not in 43.

Therefore
Ais—A;3=0

Answer: @ (empty set).

(IV) Ag AAg

Write first few elements:

As = {8,9,10,11,12,...}
Ao =19,10,11,12, ...}

Elements in exactly one of them:

e 8isonlyinAg, notin Ag.
e 910,11,... are in both.
So symmetric difference is:

Ag AAg = {8}

Answer: {8}
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