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Mathematics Lecture - 01

Sets, Binomial

Theorem

By — Guru sir




TOPICS 1 o

0 SeA<

e Benomial Fhesnewn

e CW"""'g “’g ‘#WC“)WJ
O




3 o
’;\ /A

Z.
50
5
10
i

\ L\/’ Subsets

Let A and B be any two sets, then A is called a subset of B, if every element of A is also
an element of B. Itis writtenas A € B and read as ' 4 is a subset of B ' or ' A is contained
inB"'.ThusA € Bifx € Aimplies x € B.

For example ; If A = {1,2,3}and B = {1,2,3,4}, then A C B, as every element of A is also
an element of B.

[f atleast one element of A does not belong to B, then A is not a subset of B. Symbolically,
it is writtenas A € B.

For example; (i) {3,5} £ {1,4,5}, as 3 does not belong to {1,4,5}
(IVNEZCESQ<SRTCSRandQ £T.
N C 7 as all natural number are integers



Note:

» Every set is a subset of itsellf.
» The empty set is a subset of every set.
Let A and B be two sets, then
» AC B, ifa€e A= a€B.
» If A € B,thenn(A4) < n(B).
» Ifn(4) > n(B), then A cannot be a subset of B.
» [fA € Band B € 4, then A = B and vice-versa.
or
A=Biff A< Band B C A.
» Total number of subsets of a finite set containing n elements is 2™.
» Every set has only one improper subset.
» Every proper subset is a subset but a subset may no be a proper subset.



[llustration: List all the subsets and all the proper subsets of the set {—1,0,1}.
Soln.: Let A = {—1,0,1}

Subset of A having no elementis : ¢

Subset of A having one elements are : {—1}, {0}, {1}.

Subsets of A having two elements are : {—1,0},{0,1}, {—1,1}.

Subsets of A having three elements : {—1,0,1}.

Thus, all the subsets of 4 are :

¢, 1—1}10} 115 11,05 10,1} {—1,1},{—=1,0,1}

Proper subsets of A are :
¢,{—1},{0},{1},{=1,0}{0,1}, {-1,1}




[llustration: If A = {1,2,{2,3}, 4}, state which of the following statements are true?
(i) {2,3} c A

(ii) {1,2} c A

Soln.: (i) False, because {2,3} is an element of A not subset.

(ii) True




Union of Sets

The union of two sets A and B, denoted by A U B is the set consisting of all the elements
of A and B (Common elements being taken only once).

AUB={x:xeAorinxe B}andread as 'A union B'.
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AU B = B U A (Commutative law)

(AUB)UC = AU (B UC(C) (Associative law)

AU ¢ = A (Law of identity element, ¢ is the identity of U )
AU A = A (Idempotent law)

UUA=U(Law of U)



The intersection of two sets A and B, denoted by A N B, is the set consisting of all those
elements which are common to both 4 and B.

ANB ={x:x € Aand x € B}and read as ' A intersection B’.

For example ; (i) If A = {1,2,5,6} and B = {2,3,4,5}, then A N B = {2,5}
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AN B =B N A (Commutative law)

(ANB)NC =AnNn(BnNC) (Associative law)
PpNA=¢d,UNA=A(Lawof ¢ and U )

AN A = A (Idempotent law)

AN((BUC)=(ANnB)U(AnC) (Distributive law) i.e., N distributes over U.

Disjoint Sets
[f A and B are two sets such that A N B = ¢, then A and B are called disjoint sets.



Difference of Sets

The difference of two sets A — B is the set consisting of all those elements of A, which

are notin B.

A—B={x:x€Aandx € B}and B— A = {x:x € Band x € A} For example ; (i)

A=1{1,2456}and B = {4,6,7,89} . A—B = {1,2,5}
(i1) The difference of two sets A and B can be represented by Venn diagram, as shown

below :

A

B

U

A

B

U

A-B
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Properties of Difference of Sets

> A—A=¢
>A—¢=A
AR RN C) = (A B (A 6)
> A—(BUC)=(A—B)N(A-C)



' ) Complement of a Set

[f U be the universal set and let A be a proper subset of U i.e., A € U, then complement
of A with respect to U is the set of elements which belongs to U but not present in A.

denotes A’ o

We denoteitas A€ or A’ orAor U — A,
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A" ={x:x € Ubutx ¢ A}
" XEA ©ox¢A

Properties of Complement of Sets

» Complement laws :
« AUA' =U

e« ANA =¢

» De Morgan's law :
- (AUB) =A'nB’
- (AnB) =A"UB’



» Law of double complement: (4")' = A
» Laws of empty set and universal set: ¢’ = U and U’ = ¢
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Write the set buﬁaer form of A ={-2, 2}

| ' A o.JF
° A:{x:x1sanaturalnumber}:{\,)’3,, ‘\1 __s,m{w_k 3

e A ={x: xis aroot of the equation x> + 2 =0} = { 71 . Mk’) b'”l.
e A ={x:xis areal number}=( 00,503 =5 W f’m e pet

Q LA/z{x : X is a root of the equation x? =4} = 4{ +2 - ;\\1



QUESTION

Which of the following is a set?

\/ . . . .
0 The collection of all the months of a year beginning with the letter J.

Q V\The collection of ten most talented writers of India.

Q\IA team of eleven best cricketers of the world.

QYA collection of most dangerous animals of the world.
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I[f A is the set whose elements are obtained by adding 1 to each of the positive odd
integers, then the set builder form of A is

Q\A/={x:xis even and x € Z} @dd‘,/\wwv\ +\ - I\IM\M“""]UW

Q A ={x:xisoddand x < 1}

e A={x:xisoddand x € Z}

Q A = {x:x is an integer }



QUESTION

Which of the following is aﬁlon-empty set?] “W—\=0°
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° {x | x is a natural number and x* — 1 = 0} = ‘{ \\1 (__/\_,’l

e {x | x is a natural number and x* + 3 = 0} = -\ 11
e {x | x is a natural number and x* + 6 = 0} — X\H

Q {x | x is a natural number and x* = x + 3} ~
7(.) ) <=0 \

A= 1+ 1413
SALY




QUESTION

Which of the following sets is/are null sets?

Q‘ﬁ] (B) and (C)
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Which of the following is a singleton set? e tlomed
=a  [|=s
w22 Gl R s L
%|x|<1,x€l}: ﬁo]'] Il < q B
1¢()1)
x| =5,x€l} f{-rg\.,g‘] < nET |
=1 xell :.{.” ’_,11 ivx"m v —\ Jo | S ®)

:x2+x+1=0,xEE}:{ ?J









QUESTION

Which of the following is a finite set?

o Set of integers Z.

Q Set of prime numbers.

e\ﬁnber of months in a year.

Q Set of parallel lines.



QUESTION

Which of the following sets are equal?

N
o A=1{a,b,cd},B={dcb,a}

O /-181216,8=(841618)

© 4= (x:xisamultiple of 10}, B = {10,15,20,25,30, ..

Q None of these
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QUESTION

Which of the following sets are equal?
A={x:xe€N,x<3}, B={12}C={3,1},D ={x:x € N,xisodd, x < 5}

E={2,1},F={1,1,3)
E-daY

F—;f\\,\\l\]

Q Both (B) and (C)



QUESTION

Which of the following are equal sets?

° A=1p,q 1, s} B=15T1,q,p}
O 4-391215,8=(9,31218)

e A = {x: xis a multiple of 8}, B = {16, 30, 32, 40....}

Q All of these



4
" QuEsTioN @
QUESTION @@ EVU’B b i< A gt

Which of the following has only one subset? "& ey
P @ Eopby 3t TS ottt
Q0 { overy pek-
5 A0 B ey e
O « - simbar 211,

nt gt

e {4, 5} =) FWt Ay o) S\L'\\ ‘K)SL‘.“(“S‘TA’H‘
© © - sbhons {} {0}




"l
J
tendaaned
0

This Ay bl is Mned
Jo A\ Aot one st
1o @ sulant qq dfbay 2l




gwend -
R e o et ©
i‘ ean Llomen) O‘Q A
ic am elumnt & 1.




. ’1.‘\"\\“3\\»3'] | Thun whinda of Hae
oQBQ\UJ‘V\% \S \V\Wd‘




s B e wWidn wnet g
o\l e A

%

p(A)- f)ﬂ\ 4, 224 A@'\H

¢ < N
hje 6
{¢y< @

{”QLIQA

$ < PIA)
S\\\\e PlA)
{Ql‘é 'P(M
e *

(}y



QUESTION

[f A={a, {b}}, then

e Both (A) and (B)

Q None of these



QUESTION

IfA = {q, {b},x,}  Thm

gl
e Both (A) and (B)

Q None of these




QUESTION

IfA=1{2, 4,6 {1, 3} and B = {1, 3}, then

A= 12,40, &‘1 ¢ &= {13Y o

A=d 2,46, 41,2y Y

Q%e of these
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QUESTION

Which one of the following is equal to (A - B) U (B - A4)?
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@ (P‘“%\(\ A=A

(@) AOB= BAA
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©) Av(gud) - @uB)uc @
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If A and B are non-empty sets, then (4’ ‘n B")' n B'is equal to @ AvA'=y
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QUESTION

tu={1,23,45,6,7,8,9,10},A={1, 2,3,4} and B={4, 5, 6, 7} be any two sets, then
AN (AUB) isequal to

o A anle'no')
Q B [AnR' )0 !




QUESTION

The set A ={x:|2x + 3| <7} is equal to the set

Aty ¢ -F,2)
2n € (=10,4)
% e(-5,2)
B
Add ¢

X4 I S WA




QUESTION

Write the set builder form of A = {-1, 1}.

: X is an integer}
: X is a root of the equation x* + 1 = 0}
: X is a real number}

: X is a root of the equation x* = 1}




QUESTION

[f A and B are finite sets and A € B, then

g s

_ Ayp= &

‘n/(AUB)zn(B) “”‘?“” UE\W
\V/ -N B
APOB)= (A) R

n(A N B) =n(B)

nfANnB)=¢

n(AuU B)=n(4)
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IfA={1,2,3,4,5, 6}, then the number of subsets of A which contains atleast two
elements is .
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QUESTION

[f set A has 3 elements and the set B = {3,4,5}, then find the number of elements in
(A x B).
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LetA={1, 2}, B={{1}, {2}}, C = {{1}, . Then which of the following relation is true?

C:%.g\"\‘ A 1’\




QUESTION

LetA={(x,y):y=e?,Vx€R}and B={(x,y) :y=e %, Vx€ R}, thenA N Bis
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QUESTION

[f a set A has 4 elements, then the total number of proper subsets of set 4, is
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In the binomial expansion of (1 + x)'°, the coefficients of x” and x"*3 are equal.
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The 11™ term in the expansion of (x + i) is
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The number of terms in the expansion of (x + y + z)10is
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: : 10 x \10
The middle term of expansion (7 =F —1—6) is
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QUESTION

The number of terms in the expansion of (x? + y?)?> - (x? - y?)?° after

simplification is

Mn= S

Aenons Q"v’ = DS:\ =1




QUESTION

The total number of terms in the expansion of (x + a)°! - (x - a)°! after

simplification is




QUESTION

The total number of terms in the expansion of (x + a)'%9F)(x - a)1%? after

simplification is
N=100 5 Ta Lle e {;xav\

"_\__9;91-!—vxm$: L}Q-H

=




QUESTION

The total number of terms in the expansion of (x + a)'*Y > (x - a)'? after
simplification is
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None of these
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