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This book is structured to support your learning journey of preparing for your board exams through
a variety of engaging and informative elements. Here’s how to make the most of it:

At the start of every chapter, you'll find a thoughtfully
chosen image and a quote that captures the main idea

IR G i B e B and motivation of the topic. This approach aims to get

:m":}, ',::.“ ,:‘.":,.;:i“f:,,“,,:’::,‘?‘;‘;; Preview your interest and give you a glimpse of the theme ahead.

into a set, set theory is opplied most often %
£6 Sorects’ et aia. (wleyand (co mmacieonilcs Before diving into the details, we outline the syllabus.

The modern study of set theory was initisted

Cantor and Dedekind in the |#. After th . .
:ﬁcm,,'me s oy Mmﬁnm ”,,,,,; This helps you prioritize your study focus based on
numerous exiom systems were proposed in the . o pe .
SO LR ot P bt Fhe Shriaslis the significance of each section.
Froenkel oxioms, with the axiom of cheice, gre
the bast-knawn.

especially inbervals (with motations). Universal sct. Venn disgrams. Union and Intersection of scis. Difference of sois.

Sets: Sets and their representmions. Emyey set, Fisite s Infinite scts, Equal ses, Subsets, Subscts ofa st of renl ssambers l
-
Complement of 3 sei. Propertics of Complenas -

S

[ ™)
WY \
\ E'JCDNCEDT MAP
[[F8 = 4 Y
ﬁg 4231 o g3 <if £ L3
i L) k| L i i
faiasizizy| | €21 Br= 132 ¢ £t
falgpeinal gE‘ BT 331473
S957Ei307E] 24 z HEEEET s
Bipifibochl IRfis| |3 gifics
el o i gix = 2 i 1
&5 fpgEegis| |Ead 2= _Fausig w3
;355;&2«}5%: go s ESExiizs g £
BEgpipas2snl | Egy sEE3s 0 E B
ji—g.-gggig,m& Eg;(_ <BELT2ESR % £
fefct: 2p= : —
Hhn ; e
24 = 3d 22
T BT
i R
B & 2f EF:
- - 32 it
g3 it
w3 oF
- #if Lf
The concept map appears to be a f Ea e
. . . g F
comprehensive study aid that outlines key - - 2 I
concepts in a structured format, featuring a‘} f . : =
definitions, diagrams, and processes. b§ i ¥ -
For a student, it would serve as a g} E :
visual summary, making complex ideas 5l i 3
more accessible and aiding in revision § 1 5%
and understanding of concept for their 3 %E
curriculum. it i3 3
xE3 .




Important Terms:

Important terms often serve as foundational concepts
imsetidar for= all the cl=w-wu'w:y~ upon which more complex ideas are built. Introducing
them early ensures students have a solid understanding
before delving into more advanced topics.

‘ REPRESENTATION AND TYPES OF SETS

cnsidered
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Important Concepts:

Familiarizing with key concepts in advance helps prepare
cognitive framework for processing and integrating new
information. By highlighting important concepts upfront,
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Real Life Applications:

Connecting abstract math to real scenarios deepens comprehension

Iwmm and aids in problem-solving.

1 Stodunt Micks System Learning how math connects with other subjects shows that it’s
*  Helation: A student’s marks are related to theer prades. . . .
S useful in many areas and helps us understand different topics
+  Domnin {x-vimuesk Marks [%) 85, 75, 60} better.
¢ Hange (pvalues): Grades [0, € 0] .

1 Olims Shopping (Priee and Discount) Different Problem Types:
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For each topic, solved examples are
provided that exemplify how to approach
and solve questions.
designed to reinforce your learning and
improve problemsolving skills.
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At the end of each chapter, you'll find additional exercises Answer Key
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1. Basic Concepts of Angles
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SYLLABUS

Sets: Sets and their representations, Empty set, Finite and Infinite sets, Equal sets, Subsets, Subsets of a set of real numbers
especially intervals (with notations). Universal set. Venn diagrams. Union and Intersection of sets. Difference of sets.
Complement of a set. Properties of Complement.

~ ..’_J

GEED GIND GIND GIND GIND GIND GIND GIND GIND GNP aED o




‘Tenba jou a1e Jnq Quoreanbo ore st g =y uyL

(6991} = & PUE {7 ¢ G ‘p} = p 108 oy °5d YOIYM Joquudw ouo [uo mwn: oIy 198 UOJa[FUIS {0 = ST — xg — ;x uonenba a1y Jo 1001 oATISOd
‘[enba aq 03 jou paau 3as Jus[eAInba jnq € St {1oquunu [BINEU € S| X °¢ > x> 11X} = 7 (1) [ex3ojur ue st : X} = g pue {) =G —X:x} =p (1)
juaealnba are jos [enbo ‘Apres)) (g)u = (p)u J1 . 0st a=v
“uoreamba oq 0} pres ore g pue 7 sjos apury om, e | | PAHE Aquo asoym ‘s uop[Bus e st {0} (1) 752 wy {gy 1 et =g pue {y ‘¢TIl =p ()89
195 JusgeAmby "J0S UO0JQ[SUIS PI[[ED SI JUSWO[O QUO SUIARY JOS Y ® ‘b UL ST g JO JUOWIA[

198 U0jd[3ulg KJIOAD pUB g UL SI [/ JO JUSWIO[O AIOAD JI ‘g =
ﬁ * se uapLm ‘Tenbo 9q 03 1S d1e g pUR | )OS OM], ©
g 19s [enby
¢ 10 {} :wLI0) I3)SBOI U
{1 st a1enbs asoym ulw TOquIAS Jo 9oerd U 1, [OQUIAS 2SN OM ‘SOWNAWIOS
Joquinu [Bal B SI X : X} :UWLIOJ J9P[ING-)3S uf " eyl yons, piom oy) Ioj spues |, [oquAs oyl e
*]— st orenbs osoym s1oquInu [eI [[€ JO 1S :*§° 7 {01 ey ssa] soquinu swiid v ST x | x} =
*9)TUT] © STJUOWIO[O OU SBY YoryM ¢ 108 A1dwo uy {} 10 ¢ [oquuAs £q pajouap st SB UONLIA SI ULIOJ JOP[ING 39S UL ()] UBY) SSI] Joquinu
)OS QJIUIUI Ue ST {1oSaur 3 398 [N PI[EO ST JUSWIALS OU SEY YOIYM JOS - o owiid [[B Jo 7108 oy [, 1S9 195 Y JO JoqUIOW Yoes £q
ue St x| x} 10 {ve TU0T- =) Aq 198 [INN 10 398 Aydurg paysnes K11adoid £q pamo[[o 19s a1 Jo Joquiaw Kue
pojoudp ‘s1oSajul [[B JO JOS O} SedIoyM 39S Supuesardar (x Aes) o[qeLIRA B 9JLIM OM ‘ULIOJ SIY) U] e
o)IuIy & SI oM & ul sKep [[e Jo 30s U], "' H POYISA] 3[NY 10 WOI) JIP[IN( 9§
‘oS AUy ul \1
UB Pa[[ed ST J1 ‘OSIMIOYIQ) 1S ANNUL B PI[[ed 39S Jo sadA], _ {eei{rziel{e Tin) ros owes
SI SJUSUID[O JO JoqUINU )IULJ Sey UOIYM JoS e ) 1) SOI0UP $39s SUIMO[[O] o) JO Ydeq 'S ‘[erIjewul
39S IuUyu] pue Nruig M SI PJSI| 2Je SIUSWIAD A} YDIYM Ul JOPIO AL "dOUO N
= A[UO p)SI| SI 39S A} JO JUSWI[A AIOAD ‘ULIOJ I)SBOI U]  ®
g {6°'Lsc1t=Vusse,
.m > UONLIM ST ULIOJ ST}
m ur ()] UeY) SS9[ JoqUUNU [eINJBU PPO [[B JO 39S oY 3
2 "SeuIod
§=()u‘uoyr {2p0°qv} =y Y o 2 £q asay areredas pue (s)90rIq A[IND) S19YORIG UIYILM
“IoquINU [euIpIed se umouy (p)u Aq payuasaidar M 10S 9Y) JO SIDQUIOW O [[¢ ISI[ ISI oM ‘WLIOJ SIY} U] e
( a ) SI oS UL} B Ul SJUSWIDD JO Joquunu IyJ e ULI0} IB[NEL 10 19)SE0Y
A Jquny [euipae)) —
M ¥ = ;7 = JO S)98qns Jo Joquinu pue g = (§)u
- "SIdqUINU [BUOLIEI [[ JO 39S ) :0 QIH {t et ¥} {¢} ‘Darepyosiosqnsuoy ‘{4 ¢ =p10T73q *
0. soreqeydie ysiSuyg oy} Ul S[OMOA ) : § 1—C 918 I Jo s3asqns 1odoid Jo 1oqunu o) pue ,g dIe p $]
L sIoquInu [BINJRU [ JO J3S A} : N 19SQNS JO ‘Ou Uy} ‘U = (F)u IM JOS B SL | J] ® E
Q 01 UeY) SS9[ SIOQUINU PPO :F 31 S39S JO s[durexd owog e ‘J9S AIOA JO Jasqns au s139s Aydwo oy, W
pd ¥ 2 4 X um M ‘p 03 Fuofaq yioq 4 pue x J *(F 03 S3U0[oq 3,USQ0p gD IIM OM ‘g JOIISqNS B JOU ST |/ J] ® =
o X, Se pBaI) ' X 9JLIM OM ¢ I 39S JO JOqUIAUW € JOU SI X JI pue (} 03 “JI9SI1 JO 9s19dns pue 19sqns © SIS AIOAT M
O S3UO0[2q X, SB PBAI) 7 2 X 9JLIM OM ‘F 13S U} JO JOQUISW B ST X J| — ) 910N 'V JO j9s1odns m_
€°+0)9 2 ‘g ‘v SIO)A] ASBI JOMO] AQ PAIOUIP Ik 39S AY) JO SJUIWI[I IO Pa[[ed St g “(,F7 surejuod g, 10 g, Ul paurejuoo si i/, Se peal) p @
SIoqUIAW JY) PUe 030 D ‘g ‘F S10119] [e3ides Aq pajouap Aqjensn o1e C g 10 gD F Se Ud)LIM PUB g JO }asqns B pa[[ed SI f Uay) ‘g JO m
$)98 9 [, $199[q0 poySIMSUNSIP PIULIP-[[OM JO UOIOI[0D ST oSy @ JUOWIJ[ UB SI  JO JUSWIAO ATOAD JT SIS 0M) 9q g PUB 197 7
uondnponuy 1osqng s

L ) ©




Power Set

The set of all subset of a given
set 4 is called power set of 4
and denoted by P(4).

E.g.: If 4= {1, 2, 3}, then P(4)
= {0, {1}, {2}, {3}, {L, 2},
{1, 3}, {2, 3}, {1, 2, 3} }.
Clearly, if 4 has n elements,

e The set containing all objects of

Universal Set

element and of which all other
sets are subsets is known as
universal sets and denoted by U.

E.g : For the set of all intergers,
the universal set can be the set of
rational numbers or the set R of

then its power set P(4) contains real numbers

exactly 2" elements.

Algera of Sets

o For any set 4, we have

(@) Adud=4,(b)ANA=A4, (c)Aud=4,(d)ANd=4¢,

eAduU=U®BANU=4, (ggd—¢=4, (h)

A-A4=9¢
e For any two sets 4 and B we have
(@AuUB=BuUAd,(b)ANB=BNA,(c)A-BcA,
(dB-AcB
For any three sets 4, B and C, we have
@AduvBul)=AuB)uUC
®ANnBNO=ANB)NC
AuBNO=AuUBNAUO),
@ANnBuUC)=ANBuUANC)
(©A-(BUC)=(A-B)N(A-C),
HA-BNO=A-B)U(A-0)

Operations on Sets

Difference of sets

e If A and B are two sets, then their difference A-B
is defined as:

A-B={x:xeAandx ¢ B}

Similarly, B—4={x:x e Bandx ¢ A}
Eg.1f4=1{1,2,3,4,5}and B={1,3,5,7,9}
then 4 —-B= {2, 4}Aa1}§lB —-A=1{7,9}

[ $19S 0A\] JO UIIPI( ]

Venn Diagram
e A Venn diagram is an illustration of the ;;-' o B
relationships between and among sets, i §_~§
groups of objects that share something | | ‘&= &
common These diagrams consist of i 2 2
rectangle and closed curves usually circles | | < & 5
. . (SN
In the given venn diagram| | ¢, % £
U= {1, 2, 3, 10}l L5e
universe set of which 4 =] | © Q&
{2,4,6,8,10} and B={4,| | :_ I (g
6} are subsets and also B =9
cA N
e
SN
Complement law: ‘9
N AuA'=U@{)ANA =6 P
e De morgan's Law: 2 :
HAuB)=4'NB s =7
() ANB)=A'"UB Iz
o Double Complement law: DB
(d)) =4 Pl
] e Law of empty set and o
universal set. E :

$)9S jo jJududduwo))

aIe YOIYM /) JO SIUSWIA[ 2SOY) SUTBIUOD YOIYM 3aS 3} SI | JO
JUSWA[dUIOD USY) /) JO 19SqNS B ST 7 PUB JOS [BSIOATUN B SI ) JT ©

l ¢=Uand U’ = ¢

Union
e The union of two sets 4 and B, written as 4 U B
(read as 4 union B) is the set of all elements which
are either in 4 or in B in both. Thus, 4 UB = {x : x
€Aorx e B}clearlyxe AUB=xecAdorxeB
andx¢ AUB=x¢ Aandx ¢ B

4 B eg:1fA={a,b,c, d} and
% B={c,d, e, f} then4 U B
={a,b,c,d e f}

‘Subsets of a set of real nu

A 4

'R!

Disjoint Sets o

mbers

The set of natural numbers

Two sets A and B are said to be
disjoint, if A " B=¢ i.e, 4 and B
have no common elements eg: if 4
={1,3,5} and B= {2, 4, 6}. Then,
AN B=¢,s0A and B are disjoint.

—

N={1,2,3,4,5, ........ }
o The set of integers
Z={..-3,-2,1,0,1,2,3,...}
o The set of irrational number
T={x:xeRand xgQ}

e The set of rational number
O={xx= g p,qeZand g #0}

Relation among these subsets are
NcZcQ,QcR TcR,NzT

Interval Notation'
Let @ and b real numbers with a < b
Interval Notation Region of the

Set of Real Numbers

real number line

Y
Intersection o {xla <x<b} (a, b) o lo)
The intersection of two sets A and B, written as 4 N B e {xla <x<b} [a, b) e Te)
(read as '4' intersection 'B') is the set consisting of all the e {xla<x<bh (a, b] o _
common elements of 4 and B. . ' -
Thus, 4 " B= {x:x Aeand xeB} A B o {x| x<b} (—0, b) < O
Clearly, x € A N B = {xeAd and @ o {x| x<b} (~oo, b] < °
ﬁ;gi and x¢g A N B ={x¢A4 or o X x>a} (a, ) o >
Eg: IfA={a b c d} and = {c, d e} « Wlx2a} [a, ) . >
Then A " B = {c, d} e R (-0, 0) = >
W
3 sts @



1 REPRESENTATION AND TYPES OF SETS

I Important Terms

[ Set: A well-defined collection of distinct objects, considered
as a single object.

U Element/Member: An object that belongs to a set.

U Roster Form: A method of representing a set by listing its
elements within curly braces, separated by commas.

U Set-Builder Form: A method of describing a set by stating
the properties that its members must satisfy.

U Empty Set (¢): A set that has no elements. It is also known
as the null set.

[ Singleton Set: A set containing exactly one element.

[J Finite Set: A set that has a finite or countable number of
elements.

[l Infinite Set: A set that is not finite, meaning it has an
uncountable number of elements.

I Important Symbols

L N — The set of natural numbers.
Z — The set of all integers.
O — The set of all rational numbers.

Uoo

R — The set of real numbers (rational and irrational
numbers).

(W]

Z"— The set of positive integers.

U

0" — The set of positive rational numbers.

0 R* — The set of positive real numbers (positive rational
and numbers)

U e (Element of): Denotes that an object is an element of a
set.

L ¢ (Not an Element of): Denotes that an object is not an
element of a set.

I Important Concepts

Set : a set is a well-defined collection of objects

If a is an element of a set 4, we say that “a belongs to 4™ the Greek
symbol € (epsilon) is used to denote the phrase ‘belongs to’. Thus,
we write a € A. If ‘b’ is not an element of a set A, we write b ¢ A
and read “b does not belong to 4.

There are two methods of representing a set:

(i) Roster or tabular form

(i1) Set-builder form.
In roster form, all the elements of a set are listed,
the elements are being separated by commas and are
enclosed within brackets { }. For example, the set of all

even positive integers less than 7 is described in roster
form as {2, 4, 6}.

@ CBSE Cuass— XI MATHEMATICS

In set-builder form, all the elements of a set possess a
single common property which is not possessed by any
element outside the set. For example, in the set {a, e, i, 0,
u}, all the elements possess a common property, namely,
each of them is a vowel in the English alphabet, and no
other letter possess this property. Denoting this set by
V, we write V= {x : x is a vowel in English alphabet}

I Real Life Applications

1. Data Analysis: Sets are used to categorize and analyze data.
For instance, customer segments in marketing are defined
as sets with specific characteristics.

2. Computer Science: In computer programming, sets are
used to manage collections of items like databases, arrays,
and lists.

3. Economics: Economists use set theory to model different
market scenarios and to predict economic behavior.

4. Biology and Genetics: In genetics, sets can represent
different genotypes, alleles, or gene pools within a population.

5. Logistics and Inventory Management: Sets help in
managing and organizing inventory by categorizing items,
tracking stock levels, and identifying when items need to be
reordered.

6. Language and Literature: In linguistics, sets can be used to
define phonemes, morphemes, or syntax rules in a language.

I Different Problem Types

Type | : Based on Representation of Sets

Ex. Which of the following are sets? Justify your answer.
(i) The collection of all the months of a year beginning with
the letter J.
(i1) The collection of ten most talented writers of India.

(iii) A collection of novels written by the writer Munshi Prem
Chand.

(iv) A collection of most dangerous animals of the world.
Sol. (i) We are sure that members of this collection are January,
June and July.
So, this collection is well-defined. Hence, it is a set.
(1) A writer may be most talented for one person and may
not be for other. Therefore, we cannot definitely decide
which writer will be there in the collection.
So, this collection is not well-defined. Hence, it is not a set.
(iii) Here, we can definitely decide whether a given novel is
written by Munsi Prem Chand or not So, this collection
is well-defined. Hence, it is a set.



COMPETENCY BASED SOLVED EXAMPLES

I Mutltiple Choice Questions (1 M)

1. Empty setis a
(a) Infinite set (b) Finite set
(d) Universal set

Sol. The cardinality of the empty set is zero, since it has no
elements. Hence, the size of the empty set is zero.

2. Write X=1{1,4,9, 16, 25,...} in set builder form.

(a) X= {x:xis a prime number}

(¢) Unknown set

(b) X= {x: xis a whole number}
(¢) X= {x:xis anatural number}
(d) X={x:xeN, x is a square number}
Sol. Given,
X={1,4,9,16,25,...}
X=1{1%,2%,32,4252 .}
Therefore,
X={x:xeN,xis a set of square numbers}
3. The set {x : xis an even prime number} can be written as
(a) {2} (b) {2,4;
(o) {2,14} d) {2,4,14}
Sol. The given set = {2}
4. Which of the following collections are sets?
(a) The collection of all the days of a week
(b) A collection of 11 best hockey player of India.
(c) The collection of all rich person of Delhi
(d) A collection of most dangerous animals of India.
Sol. The days of a week are well defined.
Hence, the collection of all the days of a week, is a set.

5. If ¢ denotes the empty set, then which one of the following
is correct?

(@) d o () ¢ € {¢}
(©) {¢}e {9} (d 0ed¢
Sol: Since, ¢ is an empty set, € {}

Mistakes 101 : What not to do!

{Students ¢ represents the empty null set. No bracket is to

be used with ‘¢’ symbol.

6. Which one of the following is an infinite set?
(a) The set of human beings on the earth
(b) The set of water drops in a glass of water
(¢) The set of trees in a forest
(d) The set of all primes

Sol: In the given sets, the set of all primes is an infinite set.
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Answer Key
®) 9
(@) s () ¥ (v) ¢ » @ 1
I Assertion and Reason (1 M)

Direction: In each of the following questions, a statement of
Assertion is given followed by a corresponding statement of
Reason just below it. Of the statements, mark the correct
answer as
(a) Both assertion and reason are true, and reason is the correct
explanation of assertion.
(b) Both assertion and reason are true, but reason is not the
correct explanation of assertion.

(c¢) Assertion is true, but reason is false.

(d) Assertion is false, but reason is true

1. Assertion (A): The set D = {x : x is a prime number which
is a divisor of 60}

Reason (R): The roster form of prime number which is
divisor of 60 is {1, 2, 3, 4, 5}.

Sol: Reason is not true
2. Assertion: The empty set is a subset of every set.

Reason: By definition, the empty set has no elements, so it
is a subset of any set.

Sol: Both assertion and reason are true and reason is the correct
explanation of assertion.

3. Assertion (A): The set D = {x: x is even prime number}
in roster form is {2,3}.

Reason (R): The set E = the set of all letters in the word:
‘SCHOOL, in the roster form is {S, C, H, O, L}.

Sol: We can see that 2 is the only even prime number here. So,
D = {x: x is even prime number} = 2
Thus, the given roster form of set D is wrong.
There are 6 letters in the word ‘SCHOOL’ out of which
letter O is repeated. Hence, set E in the roster form is {S,
C,H,O,L}.

4. Assertion (A): The set {1,8,27,...,1000} in the set-builder
form is {x: x = n3, where ne N and 1 <n < 10}.

Reason (R): In roster form, the order in which the
elements are listed is immaterial.

Sol: We can see that each member in the given set is the cube of

a natural number.

Hence, the given set in the set-builder form is {x : x = n’,

where ne N and 1 < n < 10}. Also, in roster form, the order
in which the elements are listed is immaterial.



Answer Key
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I Subjective Questions
|Very Short Answer Type Questions (l1or2 M)

1. Write the solution set of the equation x> + x —2 =0 in
roster form.

Sol. The given equation can be written as (x — 1) (x +2) =0, i.e.,
x =1, — 2 Therefore, the solution set of the given equation
can be written in roster form as {1, —2}.

2. Write the set 4= {x X €E Z,x2 < 20} in the roster

form.

Sol.

=

It can be seen that the square of integers 0,+1,22,+3,+4
are less than 20.
A={-4-3-2-1,0,1,234}

3. Write {x: xis an integer and —3 < X <7} in roster form.
Sol. {-3,-2,-1,0,1,2,3,4,5,6)

4. Write set A =1{3,6,9,12,15} in set-builder form.
Sol. 4 = {x: x is a natural number multiple of 3 and x < 18}

5. Write set 4=1{1,4,9,...,100} in set-builder form.
Sol. A:{x:xznz,neN andn <11}

6. Which of the following sets are empty sets?
(i) A={x:4<x<5xeN}
(ii) D = {x : x> =25 and x is an odd integer}
(i) {x:x e Nand x? =9}
(iv) {x:x*—3=0,x is rational}
(v) A =Set of odd natural numbers divisible by 2.
(vi) B = Set of odd prime numbers.
Sol.

[~

(i) There is no element in this set, so 4 is empty set.
(il) D = {-5, 5}, not empty set
(i) {x : x € Nand x> = 9} = {3}, so it is non-empty set.
(iv) Empty set
(v) As no odd natural number is divisible by 2, so set 4 is
empty.
(vi) Since, 2 is only an even prime number.
o B={2}
So, B is not an empty set.

7. State which of the following sets are finite and which are
infinite?

@) A:{x:erand x2—2x—3=0}

(ii) B = Set of lines passing through a point.

Sol: () A={x:xeZand ¥’ ~2x-3=0}={3,-1}

Here, 4 has two elements. So, it is a finite set.
(i1) Since, infinite number of lines can pass through a point.
So C is an infinite set.

(2or3 M)

1. LetX=1{1,2,3,4,5, 6}. If n represent any member of X,

express the following as sets:

(i) n+5=8

(ii) n is greater than 4

Sol. (i) LetB={x|x e Xandx+5=8}

Here, B= {3} asx=3 € Xand 3 + 5 = 8 and there is no
other element belonging to X such that x + 5= 8.

(i) LetC={x|x e X,x>4}
Therefore, C = {5, 6}

2. Write the following sets in the roster form.

| Short Answer Type Questions

(i) A= {x|xis a positive integer less than 10 and 2x — 1
is an odd number}

(ii) C={x:x*+7x-8=0,x € R}

Sol. (i) 2x— 1 is always an odd number for all positive integral
values of x since 2x is an even number.

In particular, 2x — 1 is an odd number forx=1, 2, ..., 9.
Therefore, 4 ={1,2,3,4,5,6,7, 8,9}
(i) x> +7x-8=0
x+8)x—-—1)=0
x=—8orx=1
Therefore, C= {-8, 1}
3. Describe the following sets in roster form.
(i) The set of all letters in the word ‘ALGEBRA’.
(ii) The set of all natural numbers less than 7.
(iii) The set of squares of integers.
(iv) Thesetofallletters in the word “TRIGONOMETRY”.
Sol: (i) {4, L, G, E, B, R}
(i) {1,2,3,4,5,6}
(iii) {0,1,4,9,16, ...}
(iv) {T,R,I,G,O,N, M, E, Y}
4. Which of the following sets are singleton/nonsingleton?

() A={x:|x|=7,xe N}
) B={x:x’+2x+1=0,xe N}
(iii) C={x:x2:9,|x|ﬁ3,xeN}
Sol: (i) Wehave, A={x:|x|=7,xe N} ={7},
[|x|=7=x=47, butx e N]
This set is a singleton set.
(ii)Wehave,B={x:x2+2x+1=0,xeN}

Now, x2+2x+1=0
=>x+1)2=0=>x=-1



2 ‘ OPERATIONS ON SETS

I Important Terms

1.

10.

Equivalent Sets: Two sets are equivalent if they have the
same number of elements.

Equal Sets: Two sets are considered equal if and only if
they contain exactly the same elements.

Subset: A set whose elements are all members of another
set. If set 4 is a subset of B, it is denoted as ACB.

. Proper Subset (or Strict Subset): A subset of a set that is

not equal to the set itself, denoted as ACB.

. Universal Set (U): A set that contains all objects under

consideration for a particular problem.

. Power Set: The set of all subsets of a given set, including

the empty set and the set itself.

. Intervals: In the context of real numbers, intervals are sets

of numbers that include all numbers between two endpoints.

. Complement of a Set: The set of elements in the universal

set that are not in a given set.

. Union: The set containing all elements that are in either of

the sets being combined.

. Intersection: The set containing elements common to all

sets being intersected.

Disjoint Set: Two sets that have no elements in common.
Difference of Sets: The difference of two sets, denoted as
A-B, is a fundamental operation in set theory that results
in a new set containing elements that are in the first set (A)
but not in the second set (B).

Venn Diagram: A Venn diagram is a visual representation
used in logic and set theory to show the relationships
between different sets.

I Important Symbols

R L

U (Union)

N (Intersection

A" (Complement)
 (Subset)

& (not a subset of)

¢ (Empty Set)

P(A4) (Power Set)

A=B (Equality of Sets)
A-B (Difference of Sets)

I Important Concepts

Set : a set is a well-defined collection of objects

If a is an element of a set A, we say that “a belongs to 4” the Greek
symbol € (epsilon) is used to denote the phrase ‘belongs to’. Thus,
we write a € A. If *b’ is not an element of a set 4, we write b ¢ A
and read “b does not belong to 4.
There are two methods of representing a set:
(i) Roster or tabular form
(i1) Set-builder form.
In roster form, all the elements of a set are listed,
the elements are being separated by commas and are
enclosed within brackets { }. For example, the set of all
even positive integers less than 7 is described in roster
form as {2, 4, 6}.
In set-builder form, all the elements of a set possess a
single common property which is not possessed by any
element outside the set. For example, in the set {a, e, i, 0,
u}, all the elements possess a common property, namely,
each of them is a vowel in the English alphabet, and no
other letter possess this property. Denoting this set by
V, we write V= {x : x is a vowel in English alphabet}

U Empty Set: A set which does not contain any element is
called the empty set or the null set or the void set. The
empty set is denoted by the symbol ¢ or { }.

U Finite and Infinite Sets: A set which is empty or consists
of a definite number of elements is called finite otherwise,
the set is called infinite.

U Equal Sets: Two sets 4 and B are said to be equal if they have
exactly the same elements and we write 4 = B. Otherwise,
the sets are said to be unequal and we write 4 # B.

L) Subsets: A set 4 is said to be a subset of a set B if every
element of 4 is also an element of B.

In other words, A — B if whenever a € A, then a € B. Thus
AcBifaeAdA=aeB
If A4 is not a subset of B, we write 4 < B.

e Every set 4 is a subset of itself, i.e., 4 < 4.
e ¢ is a subset of every set.

e [fA4 c Band A # B, then 4 is called a proper subset of
B and B is called superset of A4.

e IfasetA has only one element, we call it a singleton set.
Thus, {a} is a singleton set.

e C(losed Interval: [a, b] = {x : a <x < b} where a, b (Set
of Real Numbers)

e Open Interval: (a, b) = {x : a <x <b}
e Semi Closed/Semi open Interval: [a, b) = {x:a <x <b}

e Semi Open/Semi closed Interval: (a, b] = {x: a <x<b}

sets @



) Power Set: The collection of all subsets of a set 4 is called

the power set of A. It is denoted by P(4)

If A is a set with n(4) = m, then it can be shown that n[P(4)]
=2m

Universal Set: The largest set under consideration is called
Universal set.

Union of sets: The union of two sets 4 and B is the set C
which consists of all those elements which are either in 4
or in B (including those which are in both). In symbols, we
write.

U

A

AUB

AUB={x:xe€Aorx € B}.
XeAdAuB=xeAorxeB
xgAUB=>x¢ Aandx ¢ B

Some Properties of the Operation of Union

(1) A U B=BuU A4 (Commutative law)

(il)) AU B)U C=4 U (BuU C) (Associative law)
(iii)) 4 U ¢ =4 (Law of identity element, ¢ is the identity of L)
(iv) A U 4 = A (Idempotent law)

(v) Uu A4 =U (Law of U)

Intersection of sets: The intersection of two sets 4 and B

is the set of all those elements which belong to both 4 and
B. Symbolically, we write A N B={x:x € A and x € B}

U

A

ANB

xeANB=>xeAandx e B
xgANB=xg¢Aorx¢ B

Disjoint sets: If 4 and B are two sets such that 4 N B = ¢,
then 4 and B are called disjoint sets.

U

[ Some Properties of Operation of Intersection

(i) 4 N B=B N A4 (Commutative law).

(i) ANB)NC=4N (BN C)(Associative law).
(i) ¢ NA=9¢,UN A=A (Law of ¢ and V).
(iv) 4 N A = A (Idempotent law)

(v) AN (BUC)=(4N B) (4N C) (Distributive law) i.e.,
N distributes over U
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1 Difference of sets: The difference of the sets 4 and B in this

order is the set of elements which belong to 4 but not to B.

Symbolically, we write 4 — B and read as “4 minus B”.
A-B={x:xedandx ¢ B}.

U
A-B

The sets A — B, A N B and B — A are mutually disjoint sets,
i.e., the intersection of any of these two sets is the null set.

g

U B-A4
A-B

(AN B)

Complement of a Set: Let U be the universal set and 4 a
subset of U.

Then the complement of A4 is the set of all elements of U
which are not the elements of 4. Symbolically, we write 4’
to denote the complement of 4 with respect to U.

Thus, 4"'={x:x e Uandx ¢ 4}. Obviously 4'=U -4

U AI

Some Properties of Complement Sets
1. Complement laws: (i) 4 W A'=U(@{i)ANA=¢
2. De Morgan’s law: () (4 W B) =A'N B (i) (4 N B)' =
A"V B
3. Law of double complementation: (4)' = 4

4. Laws of empty set and universal set ¢’ = U and U’ = ¢.

I Real Life Applications

1.

Project Management: Projects can be broken down into
sets of tasks, with dependencies between tasks defined by
set operations.

. Social Sciences: Researchers use sets to define groups,

categories, and subsets within a population for surveys and
studies.

. Accounting: Accountants use sets to track different

accounts, transactions, and to ensure all financial records
are accurate and up-to-date.

Sports Statistics: In sports analytics, sets are used to
track player statistics, team performance, and opposition
strategies.



Sol. (i) Given, X={a, b, c,d, e, f}
and Y={f, b,d, g, h, k}
S~ X-Y={a,b,c,d e f} —{f,b,d, g h k}={a,c,e}
[only those elements of X which do not belong to Y]
and Y-X={f,b,d, g, h, k} —{a, b, c,d, e, [}
=1{g, h, k}
[only those elements of ¥ which do not belong to X]
X Y U

Given, 4 = {1,2,3,4,5} and B = {2,4,6}
A-B={1,2,3,4,5}-{2,4,6}

= A-B={3,5)

[only those elements of 4 which do not belong to B] and
B-4= {246} - {1,2,3,4,5} = {6}
[only those elements of B which do not belongs to 4]

(i)

®

Ex. LetU={1,2,3,4,5,6,7,8,9}, 4= {1,234}, B={2,4,6,8} and
C={3,4,5,6}. Find

(i) 4' (ii) B'
(iii) (4 N Cy (iv) (4 U BY
(v) (@ (vi) (B=CY

Sol. Given, U= {1,2,3,4,5,6,7,8,9}, 4= {1,2,3,4}
B=1{2,4,68} and C= {3,4,5,6}
(1) 4'=U-A={1,2,3,4,5,6,7,89} — {1,2,3,4}
= {5,6,7,8,9}
(i) B =U-B=1{1,2,3,4,5,6,7,8,9} — {2,4,6,8} = {1,3,5,7,9}
(iii) 4 N C={3,4}
L AN O)=U-ANnC)={1,2,3,4,5,6,7,8,9} — {3,4}
={1,2,5,6,7,8,9}
(iv) AuB = {1,2,3,4,6,8},(AUB)' = U — (AUB)
={1,2,3,4,5,6,7,8,9} — {1,2,3,4,6,8} = {5,7,9}
v)y ) =U-4"=1{1,2,3,4,5,6,7,8,9} — {5,6,7,8,9}
={1,2,3,4} [Using part (i)]
Alternatively
We know that, (4") = 4
oA =1{1,2,3,4}
(vi) Now, B—C= {2, 8}
B-0O=U-(B-0
={1,2,3,4,5,6,7,8,9} — {2,8}
={1,3,4,5,6,7,9}

COMPETENCY BASED SOLVED EXAMPLES

(1 M)
1. The number of elements in the Power set P(S) of the set
§=1{1,2,3}is:
(a) 4 (b) 8
(c) 2 (d) None of these

Number of elements in the set S=3

I Multiple Choice Questions

Sol:
Number of elements in the power set of set S = {1, 2, 3}
=23=8

2. Cardinality of the power set P(A) of a set A having ‘n’
number of elements is equal to:

(a) n (b) 2n

(c) 27 d) n?

The cardinality of the power set is equal to 2", where 7 is the

number of elements in a given set.

3. If the sets 4 and B are as follows : 4 = {1,2,3,4}, B =
{3,4,5,6}, then

(@) A—B=1{1.2}

(b) B—A4=1{5}

(© [A-B)-(B-A)]nd4={12}
(d) [(A-B)—(B-A)]wAd={34}

Sol:
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Sol: Given 4 = {1,2,3,4}, B= {3,4,5,6},
L A-B={1,2}
4. Given thesets 4={1,3,5}, B={2,4,6} and C={0,2,4,6,8}.
Which of the following may be considered as universal
set for all the three sets 4, B and C?

(a) {0,1,2,3,4,5,6}
() ¢
(c) {0,1,2,3,4,5,6,7,8,9, 10}
(d) {1,2,3,4,5,6,7,8}

Sol: Universal set={0,1,2,3,4,5,6,7,8,9, 10}

5. Let V={a,e,i,o,u} and B = {a, i, k, u}. Value of V'— B and

B — V are respectively
(a) {e, o} and {k}
(c) {0} and {k}

(b) {e} and {k}
(d) {e, 0} and {k, i}
Sol: We have, V' = {a,e,i,o,u} and B= {a,i,k,u}
SV—-B= {e,o}
*.* The element e, o belong to V but not to B
S B-V ={k}
*." The element & belong to B — V' but not to V' — B.



@ Nailing the Right Answer

Students, A-B is not same as B-A generally for two sets
A and B.

6. Let A={a,b},B={a,b,c}.Whatis AUB ?
(a) {a.b} ®) {a.c}
(¢) {a,b,c} ) {b,c}

Sol: AU B={a,b}w{a,b,c}={a,b,c}
7. Let A = {1,2,3,4,5,6,7,8,9,10} and B = {2,3,5,7}. Then,
which of following is true?
(@) AnNB=4 () ANB=8B
(c) ANBEB (d) None of these
Sol: Given 4 = {1,2,3,4,5,6,7,8,9,10}
and B= {2,3,5,7}
A NB={2357}
A NB=B
8. The shaded portion represented in the Venn diagram is
U
A B
(a) AUB () AnB
(c) A-B (d) B—-4

The intersection of two sets 4 and B is set of all those
elements which belong to both 4 and Bi.e., 4 N B.

The shaded portion in the given figure indicates the
intersection of 4 and B i.e., A N B.

Sol:

Answer Key
(9 "8 (@) L ® 9
() s ) ¢y (v) ¢ )z (@ 1

I Assertion and Reason (1M)

Direction: In each of the following questions, a statement of

Assertion is given followed by a corresponding statement of Reason
just below it. Of the statements, mark the correct answer as

(a)

Both assertion and reason are true, and reason is the correct
explanation of assertion.

Both assertion and reason are true, but reason is not the
correct explanation of assertion.

(b)

Assertion is true, but reason is false.

(c)
(d)

Assertion is false, but reason is true

13

1. Assertion: The union of two finite sets is always finite.

Reason: The union of two finite sets contains all the
elements from both sets, which is a finite collection.

Both assertion and reason are true and reason is the correct
explanation of assertion

Sol.

Assertion: The intersection of two finite sets is always
finite.

Reason: The intersection of two finite sets contains only
the common elements, which is also a finite collection.

Both assertion and reason are true and reason is the correct
explanation of assertion

Sol.

3. Assertion: The power set of a set with ‘n’ elements
contains (2”) subsets.

Reason: Each element in the power set can either be
included or excluded from the original set, resulting in
(2") possible subsets.

Sol. Both assertion and reason are true, and reason is the correct

explanation of assertion
. Assertion (A): Let A = {2,3,4} and B = {1,2,3,4} Then
AcCB

Reason (R): If every element of set A is also an element
of set B, then A is a subset of B.

Sol. Both (A) and (R) are true and (R) is the correct explanation
of (A).
Explanation: Since, every element of 4 is in Bso 4 c B.

Answer Key

@) ¥ (@) ¢ @ T ® 1

I Subjective Questions

| Very Short Answer Type Questions (Tor2 M)

1. LetU=1{1,2,3,4,5,6},A=1{2,3} and B={3, 4, 5}.
Find A’, B', A’ N B'; A U B and hence show that (4 U
B)=A'"NB'.

Sol. Given,

U=1{1,2,3,4,5,6},4=1{2,3} and B={3,4, 5}

A'={1,4,5,6}

B'={1,2,6}.

Hence, 4' N B'= {1, 6}

Also, AU B=1{2,3,4,5}

(AU B)={1,6}

Therefore, (A UB) ={1,6} =4'NB’

2. LetA={2,4,6,8} and B = {6,8,10,12}. Find A U B.

Sol. If 4 = {2,4,6,8} and B = {6,8,10,12}, then

AvB=1{2,4,6,.8,10,12}

sets @



3. Find the smallest set 4 such that
AU{1,2}=1{1,2,3,5,9}.
Sol. 4={3,5,9}

4. Let U = {1,2,3,4,5,6,7,8,9,10}, A = {1,2,3}, B = {2,4,6,7}
and C = {2,3,4,8}, then find (B U C)', (4 U B)'.

Sol. (BuU C) = {1,5,9,10} and (4 U B) = {5, 8,9, 10}

5. If A = {x: x is a positive multiple of 3}and U = {x: x is a

natural number}, then find 4'.
Sol. {x:x € N and x is not a multiple of 3}

6. Represent the following sets in Venn diagram.

(i) A'N(BUC) (ii) A'~(C—B)
Sol.
4 U 4 U
C B C B
(1) (i1)
| Short Answer Type Questions (2or3 M)

1. LetU=1{1,2,3,4,5,6,7,8,9},4=1{2,4,6,8} and B =
{2, 3, 5, 7}. Verity that,
(i) (AuB)Y=4A"NnB
(i) AN B)Y=4"UB.
Sol. (AUB)' ={1,9}, A'mB’'={1,3,5,7,9,} N {1,4,6,8,9} ={1,9}
2. LetU={1,2,3,4,5,6,7, 8,9}
A=1{1,2,3,4},B=1{2,4,6,8}, C=1{3,4,5, 6}.
Find (i) (4 N €)' (ii) (A")’ (iii) (B — O)'
Sol. i) ANC)Yy=1{1,2,5,6,7,8,9}
(i) ) =1{1,2,3,4}
(i) B-C)={1,3,4,5,6,7,9}
3. Write down the subsets of the following sets.
@ {1,2,3}
(i) {¢}
Sol. (i) ¢,{1},{2},(3},{1,2},12,3},{1,3},{1,2,3}
(i1) Clearly, {¢} is the power set of empty set ¢. So, the

subsets are ¢ and {¢}.

{Students ¢ is subset of empty set and empty set is a subset

Nailing the Right Answer

of itself.

4. Write the following as intervals and also represent on
real line.

() {x:xeR,-3<x<7}
(i) {x:xeR,-11<x<-T7}

@ CBSE CLass— X1 MATHEMATICS
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(i) {x:xeR0<x<11}

(iv) {x:xeR,2<x<9}
Sol. (i) (-3,7]

(i) (-11,-7)

(iii) [0, 11)

(iv) [2,9]

5. State whether each of the following statement is true or
false.

(i) 4=1{2,4,6,8} and B = {1,3,5} are disjoint sets.
(i) A={a, e, i,o0,u} and B = {a, b, c, d} are disjoint sets.
Sol. (i) We have, 4=1{2,4,6,8} and B =1{1,3,5}
Now, AN B ={2,4,6,8' {1,3,5}
=>ANB=¢
Therefore, 4 and B are disjoint sets.
So, the statement is true.
(i) We have, 4 = {a, e, i, 0, u} and B={a, b, ¢, d}
Now, AN B ={a}
ie. ANB#¢

Therefore, 4 and B are not disjoint sets.
So, the statement is false.

6. Let A and B be two sets. Using properties of set, prove
that

(i) ANB'=¢p=> A B
(i) A'vB=U=AcCB
Sol. (i) We have, A=(4NU)=AN(BUB")
=(ANB)U(4ANB)
=(ANnB)Uud
=>A=ANnB=AcCB
(i) We have 4A'"UB=U

=(A4'uB)'=U"
=(AYnB'=¢
= ANB'=¢

Now, from part (i), we get 4 = B
| Long Answer Type Questions (4 or 5 M)
1. 1t A=[-3,5),B=(0,6] then find (i) A B, (i) AU B

Sol. (i) [-3,0]; i) [-3,6]




2.

Sol:

Sol.

Let U ={1,2,3,4,5,6}4={2,3} and B ={3,4,5}
Find A'"B', AU B and hence show that
(AUB) =A'NB',

A'=U-4={1,4,5,6}

B'=U-B ={1,2,6}

AUB={23,4,5}

(AUBY =U-(4UB)={16}

A'nB'={1,6}

Hence proved.

. For any two sets 4 and B prove by using properties of

sets that:
(ANB)U(A-B)=A

LHS. =(4NnB)uU(4-B)
=(AnB)U(ANB){(4-B)=(4nB")}

Sol.

=AN(BUB') {Distributive Law}
=An(U) {+BUB =U}
=4

. If A and B are two sets such that AU B=ANB, then

prove that A =B

Leta € A,thenae A UB
SinceAUB=ANB
aeANB.SoaeB
Therefore A — B
Similarly if b € B,

Then b € A U B. Since
AUB=ANB,be ANB
Sobed

Therefore, B — A
Thus 4 =B

I Multiple Choice Questions

1.

§ MISCELLANEOUS EXERCISE §

(1 M)
If A={x,y} then the power set of 4 is:
)
(b) 14,7}
© {o.4x}-{20})
@ {o{x}. {0} )]

, X

¢
¢

. Which of the following collections are sets?

(a) The collection of all the days of a week
(b) A collection of 11 best hockey player of India.
(c) The collection of all rich person of Delhi

(d) A collection of most dangerous animals of India.

. Which of the following properties are associative law?

(@ AUB=BUA
h) AC=CuUA
(c) AvD=DuU A
d (AUB)UC=A4U(BUC)

. If ¢ denotes the empty set, then which one of the following

is correct?

15

(@ deo (b) de{o}
© {0} {0} d 0ed

Which one of the following is an infinite set?
(a) The set of human beings on the earth

(b) The set of water drops in a glass of water
(c) The set of trees in a forest

(d) The set of all primes

The set 4 ={x:xeR,x2 =16 and 2x = 6} equals

(@) ¢ (b) {14,3,4;
() {3} (d) {4}
A={x:x#x} represents

(a) {x} (b) {1}

(o) {} (d) {0}
Which of the following is a null set?

(a) {0}

(b) {x:x>0 or x<0}
(o) {x:x2=4 orx=3}

(d) {x:x2+1=0,xeR}



I Assertion and Reason (1 M)
Direction: In each of the following questions, a statement of
Assertion is given followed by a corresponding statement of Reason
just below it. Of the statements, mark the correct answer as

(a) Both assertion and reason are true, and reason is the correct
explanation of assertion.

Both assertion and reason are true, but reason is not the
correct explanation of assertion.

(b)
(c¢) Assertion is true, but reason is false.
(d)

1. Assertion (A): Set of English alphabets is the universal set
for the set of vowels in English alphabets

Assertion is false, but reason is true

Reason (R): The set of vowels is the subset of consonants
in the English alphabets

2. Assertion (A): Let 4 = {1,2,3} and B= {1, 2, 3, 4} then
AcB

Reason (R): A set A4 is said to be a subset of a set B if every
element of A4 is also an element of B.

3. Assertion (A): ‘The collection of all natural numbers less
than 100’ is a set.

Reason (R): A set is a well-defined collection of distinct
objects.

4. Assertion (A): The set E = the set of all letters in the word
‘TRIGONOMETRY”, in the roster form is {7, R, I, G, O,
N, M, E,Y}.

Reason (R): In roaster form distinct elements is written and
separated by comma

5. Assertion (A): If 4 is a subset of B and B is a subset of 4,
then 4 = B.

Reason (R): If every element of set 4 is in set B and vice
versa, then the two sets are equal.

I Subjective Questions

(lor2 M)

1. Write the set {x : x is a positive integer and x> < 40} in the
roster form.

2. Write theset 4= {1,4,9, 16, 25, ...} in set-builder form.

3. LetA=1{1,2,3,4,5,6,7,8,9, 10} and B= {2, 3,5, 7}.
Find 4 N B and hence show that 4 N B = B.

4. LetA=1{2,4,6,8} and B= {6, 8, 10, 12}. Find 4 U B.
5. LetA=1{a,e,i,o,u} and B= {a, i, u}. Show that 4 U B=A4

6. LetU=1{1,2,3,4,5,6,7,8,9,10} and 4 = {1, 3,5,7,9}.
Find A",

|Very Short Answer Type Questions

(2o0r 3 M)

1. Write the set 4 = {x : x € N, x*> <20} in roster form.

| Short Answer Type Questions

2. Which of the following sets are empty sets?
A= {x:x>—3=0and x is rational }
B={xeR:0<x<1}
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3. Write down all possible subsets of each of the following sets:

@ {1, {1}} (i) {1,2,3}
4. Write the following as intervals:
{x:xeR,—-12<x<-10}
{x:xeR 3<x<4}
5. What Universal Set would you propose for each of the
following:
(i) the set of isosceles triangles?
(i1) the set of right-angle triangles.
6. Which of the following sets are finite and which are infinite:
A={x:x e Zand x>~ 5x+6=0}
B={x:x € Zandiseven }
C={x:xeZandx>-10}
7. Let A and B be two sets. Prove that (4 — B) U B =4 if and
only if B 4.
8. Which of the following pairs of sets are equal? Justify your
answer
(i) 4= {x:x1is a letter of the word “LOYAL”}
B = {x:xis a letter of the word “ALLOY”’}
(i) A={x:x e Zand x <8}
B={x:x € Rand 4x+3 =0}

I Long Answer Type Questions (4 or 5 M)

1. Three friends were having get together. Suddenly they
decided to play with their names using sets. Name of friends
were AARTI, CHARVI and AYSHA. They asked each other
the following questions.

(1) How letters used for AARTI are written in roster form
as a set?

(@) {4, R, T, I}
(b) {x : x is a letter of the word AARTTI}

() {4, T, I}
(d) none of these
(i1) What is the difference of set of letters of CHARVI and
AYSHA?
(@) {C,R, V, I} b){C, SV, 1

({C T,V 1} ({1
(iii)) Form a union of sets taking the letters of names of
friends.

(a){4,R, T,I,C,H, Y, V, S}
®){4,R, T,1,C,H, VV}
() {4, R, C,H, V, Y, S}
(d) none of these
(iv) Form a set of intersection of sets taking the letters of
names of friends.
(@) {4} (b)
(c){4,R,C,H, V, Y, S} )

2. Forallsets 4, Band C.Is(A—B)N (C-B)=(A N C)-B?
Justify your answer.

3. A, B and C are subset of universal set U. If 4 = {2, 4, 6, §,
12,20}, B=1{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, 4, B and C.

{A9R5 T519 C!H’ V}
none of these

sets @



4. Considerthesets ¢, 4= {1,3},B={1,5,9},C={1,3,5,7,
9}. Insert the symbol — or & between each of the following
pair of sets:

() ¢...B (i) 4...B
(i) 4...C (iv) B...C
5. Prove thatif AUB=C and ANB=¢ then A=C—-B
6. Let 4,B and C be three sets AUB=A4UC and
ANB=ANC showthat B=C
7. If u=1{a,e,i,o,u}
Az{a,e,i} and Bz{e,o,u}
C={a,i,u}
Then verify that Aﬁ(B—C)z(AmB)—(AﬂC)

I Case Based Questions

Case Based-I

1. In a school at Bhubaneswar, students of class XI were
forming some sets. Two Students Ankita and Babita form
twosets 4= {1,2,3,4,5} and B= {2, 4, 6}.

Based on the above information answer the following:
(1) Find4 U B

(i) Find4 N B

(iii) Find 4 — B and B — 4. Are they equal?

2. A class teacher Mamta Sharma of class XI write three sets
A, B and C are such that 4 = {1, 3,5,7,9},B={2,4, 6, 8}
and C={2,3,5,7, 11}.

Answer the following questions which are based on above

sets.
(i) Find 4 N B.
(@) 13,5, 7; ®) ¢
(11,5, 7} @ 12,57}
(ii) Find4 N C
(@) 13,5, 7} ® ¢
(©{1,5,7; @ 13,47}

(ii1) Which of the following is correct for two sets 4 and B
to be disjoint?

(@ANB=¢ (b) ANB+4¢
()dvuB=9¢ (d AuB+¢

(iv) Which of the following is correct for two sets 4 and C
to be intersecting?

@ANC=¢
(AUC=¢

(b) ANC#$
() AUC#¢

(v) Write the n[P(B)].
(a)8 (b) 4
()16 @ 12

. To check the understanding of sets, a Math teacher writes two

sets 4 and B having finite numbers of elements. The sum of
cardinal numbers of two finite sets 4 and B is 9 . The ratio
of a cardinal number of the power set of 4 is to a cardinal
number of the power set of B is 8:1.

(A) The cardinal number of set A4 is:

(@)2 () 3
()6 (d) 8
(B) The cardinal number of set B is:
(a)2 (b) 3
(c)6 (d) 8
(C) The maximum value of # (A UB ) is:
()3 (b) 6
()8 (d) 9
(D) The minimum value of #(A4U B) is:
(a)3 (b) 6
()8 d) 9
(E) If B A, then n(AN B) is:
(a)3 (b) 6
(c)8 (d) 6

. In a library, 25 students are reading books on physics,

chemistry, and mathematics. It was found that 15 students
were reading mathematics, 12 reading physics and 11
reading chemistry, 5 students reading both mathematics and
chemistry, 9 students reading both physics and mathematics,
4 students reading both physics and chemistry, and 3 students
reading all three subjects.

(A) Find the number of students reading only Chemistry.
(B) Find the number of students reading only Mathematics.
(C) Find the number of students reading at least one of the

subject and also find the number of students reading
none of the subjects.
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B ANSWER KEYS

Multiple Choice Questions

1. (d) 2. (a) 3. (d) 4. (b) 5. (d)
11. (a) 12. (b) 13. (b) 14. (d) 15. (¢)
Assertion and Reason
1. (¢) 2. (a) 3. (a) 4. (a) 5. (a)

6. (a)
16. (@)

7. (¢) 8. (d)

9. (d) 10. (¢)

HINTS & EXPLANATIONS

I Multiple Choice Questions

1.

S N A W

(d)Let A= {x,y}

Power set = Set of all possible subsets of 4

~P(A)={d.{x},{v}{x. )}

. (a) The days of a week are well defined.

Hence, the collection of all the days of a week, is a set.

(@)

. (b) Since, ¢ is an empty set, ¢ € {0}

. (d) In the given sets, the set of all primes is an infinite set.

. (a) We have x> =16= x=1+4

Also, 2x=6=>x=3
There is no value of x which satisfies both the above
equations. Thus the set 4 contains no elements

A=

7. (c¢)Clearly A=¢ = {}
8. (d) x* + 1 = 0 has no solution in R.

9. (d) It is clear from the figure that set 4 U C is not shaded

10.

11.

12.

and set B is shaded other than 4 U C, i.e., B— (4 U C).

(c) Weseethateachmember in the given set has the numerator
one less than the denominator. Also, the numerator begins
from 1 and do not exceed 6. Hence, in the set-builder form,
the given set is

n
Xix=——mo
{ n+1

(a) Let a,b€ R and a < b. Then, the set of real numbers

{x:a <x<b} is called an open interval. And a, b do not

, where ne N andlSn£6}

belong to this interval.

(®)

(a) —@——0— represents [a, b].
a b

(b)) —@=——0— represents [a, b).
a b

(¢) —o—————e— represents (a, b]
a b

(d) —O=————0— represents (a, b).
a

13. (b) The interval in the figure is [a, b].
14. (d) U={1,2,3,4,.....,10}
A={2,4,6,8,10} , B={4,6}

*" All the elements of B are also in 4.

.. BcA
= Set B lies inside 4 in the Venn diagram.
)
o] 3
*5
«0 o7

15. (¢) The union of two sets 4 and B can be represented by a
Venn diagram as

\

(s

16. (@) In the given figure, the shaded portion represents
complement of set A.

I Assertion and Reason

1. (¢)

2. (a)

3. (a)

4. (a)

5. (a) Both assertion and reason are true and reason is the
correct explanation of assertion

sets @



I Subjective Questions

|Very Short Answer Type Questions

1.

The required numbers are 1, 2, 3, 4, 5, 6. So, the given set
in the roster form is {1, 2, 3, 4, 5, 6}

. We may write the set 4 as 4 = {x : x is the square of a natural

number} Alternatively, we can write 4 = {x : x = n%, where

n € Nj.

. Wehave A N B={2,3,5,7} = B. We note that B < 4 and

that AN B=B

. Wehave AU B={2,4,6,8, 10, 12}.

5. Wehave,A UB={a,e, i,o,u} =A4.

. We note that 2, 4, 6, 8, 10 are the only elements of U which

do not belong to A. Hence 4’ = {2, 4, 6, 8, 10}.

| Short Answer Type Questions

1.
2.
3.

8.

A4=1{-4,-3,-2,0,1,2,3,4;
A = Empty Set, B =Non — Empty Set

@, {15, {133, {1, {13}
(i) ¢, {1}, {2}, {33, {1, 2}, {1, 3}, {2, 3}, {1, 2,3}

. (-12,-10) [3, 4]

. The set of all triangles in plane.

The set of all triangles in plane.

LA=1{2,3)

So, A is finite set.
B={...,-6,-4,-2,0,2,4,6, ...}
So, B is infinite set.
C=1{9,-8-7,....}

So C is infinite Set

U
()A=B (i)A+B

| Long Answer Type Questions

1.

2.
3.

@ (a) (i) (a)
(iii) (a) (iv) (a)
By Verification
U
A B
(20X
C

@ CBSE CLass— X1 MATHEMATICS

. () ¢ < Bas ¢ isasubset of every set.

(i) AzBas3eA4and3 ¢ B
(iii))4 c Cas 1, 3 € 4 also belongs to C

(iv) B  C as each element of B is also an element of C.

.C-B=4

=(4UB)-B
=(4UB)N B
=B'n(A4UB)
=(B'nA4)U(B'nB)
=(B'nA)u

=B'NnA

=ANB'

=A-B

= A (Proved) [- AN B=¢]

6. Let hbe B=>bec AUB

=>becAUC [ AUuB=40C(C]
=>bedorbeC
ifbeCthenBcC
ifbed, thenbeANB ["ANB=ANC]
=>beAnC
=>beC=BcC
Thus, in both cases B < C
Similarly, C < B
Hence B=C

. B—Cz{e,o}

AN(B-C)=e
AmBz{e}
ANC={a,i}
(ANB)—(ANC)=e

Hence proved.

I Case Based Questions

1. (1) {1,2,3,4,5,6}

(ii) {2, 4}
(i) 4 - B=1{1,3,5}, B— A= {6}...NO

2. (1) (D) (i1) (@)
(ii) (a) (iv) (b)
(v) ()

3. (A) (0)

Explanation: Let the cardinal numbers of sets 4 and B be
n(A) and n(B ) respectively.
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| ConTENnTs |

1. Units and Measurement 1-25
1. Units and Dimensions 3-12
2. Measurements 13-18
2. Motion in a Straight Line 26-63
1. Equations of Motion and Graphs 28-38
2. Applications of Equations of Motion 39-47
3. Relative Motion (1-D) 48-53
3. Motion in a Plane 64-97
1. Vectors and Equations of Motion in 2D 66-74
2. Projectile Motion 75-83
3. Uniform Circular Motion 84-90
4. Laws of Motion 98-133
1. Newton’s Laws and their Applications 100-109
2. Friction 110-117
3. Dynamics of Circular Motion 118-124
5. Work, Energy and Power 134-168
1. Calculation of Work 136-142

2. Energy, Work Energy Theorem and
Power 143-151

3. Vertical Circular Motion and Collisions 152-160

6. System of Particles and Rotational

Motion 169-199

1. Centre of Mass and Conservation of
Linear Momentum 171-179
180-190

\2. Rotational Motion

200-224

1. Universal Law of Gravitation, acceleration due
to Gravity and Gravitational Potential 202-208

2. Motion of Satellites and Kepler's Law 209-216

7. Gravitation

8. Mechanical Properties of Solids 225-242

1. Mechanical Properties of Solids 227-235

9. Maechanical Properties of Fluids 243-267

1. Fluid Statics 245-252

2. Fluid Dynamics and surface
Phenomenon 253-262
10. Thermal Properties of Matter  268-288
1. Calorimetry 270-275

2. Thermal expansion and Heat Transfer 276-282

11. Thermodynamics 289-308
1. Laws of Thermodynamics 291-296
2. Thermodynamic Processes 297-302
12. Kinetic Theory 309-329
1. Kinetic Theory of Gases 311-317
2. Ideal Gas Equation 318-323
13. Oscillations 330-350
1. Equation of Motion of a SHM 332-337

2. Simple Pendulum and Energy
Conservation in SHM 338-343
14. Waves 351-373

1. Wave Motion and Waves on a String  353-360

2. Sound Waves 361-?
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| ConTENnTs |

1. Some Basic Concepts of Chemistry 1-26
1. Matter, Uncertainty in Measurement, Laws of
Chemical Combination, Atomic and Molecular

Masses 3-10

2. Mole Concept, Stoichiometry Calculations,
Concentration Terms 11-18
2. Structure of Atom 27-52

1. Discovery of Sub-Atomic Particles, Atomic
Models, Developments Leading to the Bohr's
Model of Atom 29-34

2. Emission and Absorption Spectra, Bohr's Model
for Hydrogen Atom, Dual Behaviour of Matter,
Heisenberg's Uncertainty Principle 35-41

3. Quantum Mechanical Model of Atom  42-46

3. Classification of Elements and Periodicity

in Properties 53-81

1. Introduction, Genesis of Periodic Classification
of Elements, Modern Periodic Law and Present
Form of the Periodic Table, Nomenclature of
Elements with Atomic Numbers > 100 55-61

2. Electronic Configuration of Elements and the
Periodic Table, Electronic Configurations and
Types of Elements, Periodic Trends in Properties
of Elements 62-68

3. Periodic Trends In Properties of Elements 69-75

4. Chemical Bonding and Molecular

Structure 82-111

1. Kossel Lewis Approach to Chemical Bonding,
Bond Parameters and Vsepr Theory 84-91

2. Valence Bond Theory, Hybridisation, Molecular
Orbital Theory and Hydrogen Bonding 92-100

5. Thermodynamics 112-143

1. Some Basic Terms in Thermodynamics,
Work, Heat and Internal Energy, I*t Law of

\ Thermodynamics 115-120

2. Enthalpy, Measurement of AU and AH:
Calorimetry, Thermochemistry 121-129
3. Spontaneous Process, Entropy, Second Law of
Thermodynamics, Gibb's Free Energy, Third Law
of Thermodynamics 130-137
Equilibrium 144-180
1. Physical and Chemical Equilibrium 149-154
2. Predicting the Extent of a Reaction,

Le-Chatelier’s Principle 155-160
3. lonic Equilibrium: Acids, Bases and their

lonisation 161-166
4. Buffer Solution, Hydrolysis and Solubility

Product 167-172
Redox Reactions 181-205

1. Concept of Oxidation and Reduction, Redox
Reactions and Oxidation Number 183-189

2. Types of Redox Reactions, Balancing of Redox
Reactions and Electrode Processes 190-197

Organic Chemistry— Some Basic

Principles and Techniques 206-238
1. Structural Representations, Classification and
Isomerism of Organic Compounds 209-216
2. Fundamental Concepts in Organic Reaction
217-224
3. Methods of Purification of Organic Compounds
225-232
Hydrocarbons 239-269

1. Saturated Hydrocarbons (Alkanes) 241-246
2. Unsaturated Hydrocarbons (Alkenes and
Alkynes) 247-253

3. Aromatic Hydrocarbons: Benzene 254-260
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