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B 1. Sets, Relations and Functions T

Symbols
N The set of all natural numbers {1,2,3,..}
W The set of all whole numbers {0,1,2,3,...}
Z The set of all integers {.—3,-2,-101,2,3,..}
Q The set of all rational numbers {g g #0,p,q€ Z}
E The set of all even numbers {..—4,-2,0,1456,..}
) The set of all odd numbers {..—3,-1,1,35,..}
R The set of all real numbers {rational U irrational}
€ Belongs to
c Subset of
u Union sets
n Intersection of sets

Set:

A set is a collection of well defined objects. The sets are usually denoted by brackets (4, B, C ...) Elements
are represented by small letters (a, b, c, ...)

Cardinal numbers:

The number of elements in a set is called a cardinal number of a set and it is denoted by n(A)
Representing a set:

(i) Roster form (or) tabular form

(ii) set builder form

(i) Roster form:

All the elements of a sets are listed that is the elements are being separated by commas or enclosed in set
bracket

(ii) Set builder form:
All the elements of a set posses a single common property
A = {x: x is natural number which is divides 42}
={1,2,3,6,7,14,21,42} (Roster form)
Empty set (or) Void set (or) null set
A set which does not contain any elements is called empty set. It is denoted by @ or { }
Subset:
A set A is said to be a subset of set B, if every element of 4 is also a element of B.
ieeAcB iffa€ A, a€eB
Note:
(lifAcBandBc A< A=B
(i) Every set A is a subset of itself. ie A € A

(iii) @ is a subset of every set
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Trivial subsets:

Let A be a set, the empty set @ and the set A are always the subsets of A. These two subsets are called
trivial subsets.

Note: The set and @ are trivial subsets

Proper subset:

Let A be a proper subset of B, if A isa subsetof Band A # B
Proper subsets : 2™

Improper subset:

Any set is a subset of itself this subset is called improper subset.
Eg. A ={1,2}

Proper Subset of A = {1}, {2}

Improper Subset of A = {1,2}

Improper subsets : 2m~1

Power set:
The set of all subsets of A is called power set of A. It is denoted by P (4)
n(A)=n
n[P(4)] = 2™
Union of two sets:

AUB = {setofallx:x € A or x € B}

Intersection of two sets

ANB=x:x€Aandx €B

Disjoint sets:

Two sets A and B are disjoints they don’t have any common elements
A and B are disjoint

ANB=0

Notations:

n

Zai=a1+a2+a3+---+an
i=1

A;=A1UA,U ....UA, = {x:x €\A4;, for some i}

—-

~
1l
=

Ai=A1NA,Nn..NA, ={x:x € A; for each i}

—.

~
1l
=

Universal sets:
This is a basic set and denoted by U
Complement set of 4: (A’ or A°)

The complement set of A is a set of all elements of U which are not the elements of A and is

wtsteam100@gmail.com -2- WWW.waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net

11" Maths Sets, Relations and Functions

www.TrbTnpsc.Com

Way to Success'ﬁ5

deonoted by A’ or A€
EgA'={x:x€eUandx ¢ A}
The set difference (A — B)
A—B={a:a€Aanda ¢ B}

An element in the set A and not existed in set B such a set is denoted by A — B or A\B

Note: HDU—-A=A

iA-A=0

ii)p—A=0

iv)A-0=A

VA-U=0¢
The symmetric difference between two sets
AAB=(A—B)U(B—-A) (or)

AAB=(AUB)—-(ANB)

Finite set: A set having only finite number of elements.
Eg. A={a,b,c,d,e},n(A) =5

Infinite set: A set having infinite number of elements.
Eg. F ={2,468,..}

n(E) = oo

Note: The cardinality of finite set is infinity

Singleton set: A set having only one element

Eg. A = {5}

n(4) =1

Properties of set operation

(i) Commutative Property

AUB=BUA
ANB=BNA
(ii) Associative Property

AUuBUC)=(AUB)UC
An(BNC)=(ANB)NC
(iii) Distributive property
AU(BNC)=(AUB)N(AUC)
ANn(BUC)=(ANnB)U(ANO)
(iv) Identity:
DAUP=A iDAnNnU=A
(v) Idempotent
DAUA=A i)AnA=A
(vi) Absorption:
DAUMNB)=A4 i)An(AUB) =4
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De Morgan’s Law

(AUB) =A"nB

(i)(AnB) =A"UB

(i) A-(BUC)=(A-B)Nn(A-0)

(ivyA-(BnNnC)=(A—-B)U(A-0)
On symmetric difference:

(i) AAB = BAA

(i) (AAB)AC = AA(BAC)

(iii) A n (BAC) = (AN B)A(AAC)

On empty set and universal set:

Ho' =U

v =0

(i) AUA'=U

(ivYAnA' =09

WMAuvU=U

(vi)AnU=A
On cardinality

(i) n(AuB) =n(A) +n(B) —n(ANnB)
(i) n(AU B) = n(A) + n(B) [A and B are disjoint sets]
(ii) nAUBUC) =n(A) +n(B) +n(C) —n(ANnB) —n(BNC)—n(AnC)+n(AnBNC)
Cartesian Product:
[t is nothing but a set of ordered elements.
Cartesian product of two set is ordered pairs.
(ie) AXxB ={(a,b);a € A, b € B}
Cartesian product of 3 sets is a ordered triplet.
AXBXC={(ab,c);a€ADbeB,ceC(}
Note:
1.LAXB=BXAonlyifA=B
2.n(A x B) =n(A).n(B)
3.n(A X B x C) =n(A).n(B).n(C)

Exercise 1.1
1. Write the following in roster form
() {x € N:x? < 121 and x is a prime }
22 = 4 (since 1 is neither prime number not composite number, 4,6,8 are composite numbers)
32=9
52 =125
72 =49
x =1{2,3,5,7}
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(ii) the set of positive roots of the equation (x — 1)(x + 1)(x2 —1) =0

The set of positive roots of the equati
x—-Dx+DHE*-1)=0
x2-1D*-1)=0={1,1}
(iii) {x € N:4x + 9 < 52}
x=1=4(1)+9 =13
x=2=4(2)+9=17
x=3=4(3)+9 =21
x=4=4(4)+9 =25
x=5=4(5)+9 =29
x=6=4(6)+9 =33
x=7=4(7)+9 =37
x=8=4(8)+9 =41
x=9=4(9)+9 =45
x =10 = 4(10) + 9 = 49
x =1{1,2,3,4,5,6,7,89,10}
(i) (x: = =3,x € R— 2}}

x—4 _

x+2
x—4=3(x+2)
x—4=3x+6
0=3x—x+6+4
2x+10=0

2x = —10

10
X=-—=

2
x = {-=5}

on

2. Write the set {—1, 1} in set builder form
A = {x: x is an integer and the roots of the equation (x — 1)(x + 1)(x? — 1) = 0}

3. State whether the following sets are fin

ite or infinite

(i) {x € N:x is an even prime number}

A = {2} = Finite set

(i) {x € N: x is an odd prime number }

B ={3,5,7,11,13,17,19,23, ...}
Infinite set

(iii) {x € Z: x is even and less than 10}
C={.—-8-6-4,-202468}

Infinite set
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(iv) {x € R: x is a rational number}
Infinite set
(v) {x € N:x is a rational number }
Infinite set
4. By taking suitable sets, 4, B, C verify the following results
HDAXBNCO)=AxB)N(AxC)
A={123},B=1{456},C =1{6,7,8}
LHS Ax (BN C)

BNnC ={6}
Ax(BNC)={123}x{6}

= {(1,6), (2,6), (3,6)} covvrveeeemmereerreseseeeeesceesssess e erne 1)
RHS

(AXxB)Nn(AxC)
Ax B =1{123}x{4,5,6}
={(1,4),(1,5), (1,6),(2,4),(2,5),(2,6), 34, (3,5),(3,6)}
AxC=1{1,23} {678}
={(1,6),(1,7),(1,8),(2,6),(2,7),(2,8),(3,6),(3,7), (3,8)}
(AXB)N(AXC)=1{(1,6),(2,6),(3,6)} ccerrrrrrrrerrrrrrineerererenenens (2)
From (1) and (2), LHS = RHS
AX(BNC)=((AXB)N(AXC)
({i)AXx(BUC)=(AXB)U(AxC)
LHS
Ax(BUC)
BuUC ={4,5,6,7,8}
Ax(BUC) =1{1,2,3}x{45,6,7,8}
={(1,4),(1,5),(1,6),(1,7),(1,8),(2,4), (2,5),(2,6),(2,7),(2,8),(3,4),(3,5),(3,6), (3,7), (3,8)}....(1)
RHS
(AXB)U(AXC)
Ax B ={12,3}x{4,5,6}
={(14), (1,5, (1,6),(24),(2,5),(2,6), (34), (3,5, (3,6)}
AxC =1{1,23}x{6,78}
={(1,6),(1,7),(1,8),(2,6),(2,7),(2,8),(3,6), (3,7), (3,8)}
(AxXxB)U(AxC)
={(1,4),(1,5),(1,6),(1,7),(1,8),(2,4),(2,5),(2,6),(2,7),(2,8),(3,4),(3,5),(3,6),(3,7), (3.8) }......... 2
From (1) and (2), LHS = RHS
AX(BUC)=(AXB)U(AXC()
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(iii) (Ax B)n (B x A) = (AN B) x (BN A)

LHS

(AXB)Nn (B xA4)

A X B ={1,2,3} x {4,5,6}

={(1,4),(1,5), (1,6),(24),(2,5),(2,6), (34),(3,5), (3,6)}
B x A =1{4,56} x{1,2,3}
={(41),(4,2),(43),(51),(5,2),(53),(6,1),(6,2),(6,3)}

AXB)YN(BXA) ={ }orrrrrrenen. (D

RHS

(ANnB)x(BnNnA)

AnB={}

BnA={ }

ANB)YXBNA)={ }.rrirrens 2)

From (1) and (2), LHS = RHS

(AXxB)YNn(BxA)=(ANnB)Xx (BNA)
(vC—-(B-A)=(CnA)u((CnB

B—A={45,6}—{1,23} = {456}

C—(B—A)=1{678}— {456} = {7,8} .co...... (1)

RHS

(CnA)u(CnB"H

CnA={}

CNnB ={678n{1,23,78} = {7,8}.ccco...... (2)

(CnA)u(CnB")=1{78}

From (1) and (2), LHS = RHS

C—(B—-A)=({CnAuU(CNnB)
WMB-ANC=BnNC)—A=Bn(C-A)

(B-A)nNC

B — A = {4,5,6}

(B=A)NC ={6} ccererrerrrrrs (1)

(BnC)—4

BN C = {6}

(BNC)—A={6} ccorrerrrreene. (2)

BN (C—A)

C-—A=1{6,7,8}

BN(C—A)={6} .. (3)

From (1), (2)and 3), (B—A)NnC=(BNC)—A=Bn(C—-A4A)
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(vii(B—A)uC=(BUC)—(A-0)

LHS

(B-A)ucC

B —A={45,6}

(B=A)UC ={4,5,6,7,8} ceeeeeeeerrrrreerrrne. (D

RHS

(BuC)—(A-0)

Bu(C ={45,6,7,8}

A—-C={123}
(BUC)—(A—=C)={456,7,8} ccocevrrrirrenn. (2)
From (1) and (2), LHS = RHS
(B-AuC=BUl)—-(A-0)

5. Justify the truness of the statement:
“An element of a set can never be a subset of itself”
The given statement is false.
Ex: Let A = {a, b} its elements are a, b
Subsets of A is {a}, {b},{a,b},{ }
Thus, neither element a nor b of 4 is a subset of A
6. Ifn(P(4)) =1024,n(A U B) = 15 and n(P(B)) = 32, then find n(A N B)
n(P(4)) = 1024
2" =1024
on _ 910
n(4) =10
n(P(B)) = 32
2" =32
2n =25
n(B) =5
n(AnB)=n(4A)+n(B)—n(AuB)=10+5-15=0
n(AnB)=0

7. Ifn(AnB) = 3 andn(A U B) = 10, then find n(P(AAB))
AAB = (AUB) — (ANB)
n(AAB) =n(AUB) —n(ANnB)=10-3=7
n(P(AAB)) =27 = 128
8. ForasetA, A X A contains 16 elements and tow of its elements are (1,3) and (0,2). Find the elements of A

n(P(4)) =2
2" =16
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2" =24
n=4
A=1{0,1273}
9. LetA and B be two sets such that n(4) = 3 and n(B) = 2.1f (x,1),(y,2),(z,1) arein A X B. find A and
B, where x, y, z are distinct elements.
n(A) =3
n(B) =2
A={xy, 27}
B ={1,2}
10. If A X A has 16 elements, S = {(a,b) € A X A:a < b}: (—1,2) and (0,1) are two elements of S, then find
the remaining elements of S
S={(a,b) E AX A;a < b}
A={-1,012}
AxA={-1012}x{-1,0,12}
={(-1,-1),(-1,0),(-1,1),(-1,2), (0, -1),(0,0), (0,1), (0,2),
(1,-1),(1,0),(1,1),(1,2), (2,-1),(2,0),(2,1), (2,2)}
S ={(-1,0),(—1,1),(0,2),(1,2)} [If a < b]

Constants, Variables, intervals and Neighbourhoods

Constants:

A quantity that remains unaltered throughout the mathematical process
Ex. Numbers 1, 2, 3...

Alphabets a, b, c, ...

Variables [A quantity that varies]

\) X

Independent Variables Dependent Variables
It takes any arbitrary not depending on It depends on other variables
any other value
Ex: Area of rectangle
A=1b

Here, l and b are independent variable because we can give directly the value of [ and b. Capital 4 is
dependent variable because, if the value [ and b change automatically the value of A will change.
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Intervals and Neighbourhoods

Intervals:

A subset I of R is said to be an interval if,

i) I contains atleast two elements

iil)a,b €landa <c <bthenc €l

Example:

(i) Both finite and infinite intervals are finite set

(ii) Infinity is not a number —oco and oo are used to indicate the ends of real line
(iii) The intervals (a, b) and [a, b] are subsets of R

Interval | Notation Set Diagramatic
Representation
finite (a,b) {r:a<z<b} a b
[a, b] {r:a <z <b} a b
(a,b] {r:a<z<b} a b
[a,b) {r:a<z<b} - b
infinite | (a,o0) {r:a<zr<oo} a
la, o0) {r:a <z <o0} a
(—o0, b) {z:—00 < x<b} b
(—o0, b {x:—oc0 < x<b} b
(—oo,00) | {z:—0c0 <z < o0}
or R or the set of real numbers
Neighbourhood:

Neighbourhood of a point ‘a’ is any open interval containing ‘a’. In particular, if € is a positive
number usually very small then the e-neighbourhood of ‘a’is the open interval (a — €, a + €). The set
(a —€,a + €) — {a} is called deleted neighbourhood of ‘a’ and it is denoted as 0 < |x —a| < €

4 ) { A
T = L9 o ¥
a-€ a ate A& S a-c

Relations:
Let S be any non-empty set, let R be a relation on S. Then
i) If (a,a) € R,Va € S (Reflexive)
ii) If (a,b) € R, (b,a) € R (symmetric)
iii) If (a, b), (b, c) € R, (a,c) € R (transitive)

These three relations are called basic relations.
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Equivalence Relation:

Let S be any set, a relation on S said to be an equivalence relation, if it is reflexive, symmetric and
transitive. For any set A, ® and A X A are subsets of A X A. These two relations are called extreme relation

The relation @ is called a empty relation and the relation A X A is called an universal relation.
Exercise-1.2

1. Discuss the following relations for reflexivity, symmetricity and transitivity
(i) The relation R defined on the set of all positive integers by "mRn if m divides n”
Given mRn if m divides n
Reflexive: If mRn

 m divides n, for all positive integers

~ R is reflexive.

Symmetric: If mRn = m divides n

If m # n then m < n, thus n cannot divide m
mRn does not imply nRm

~ R is not symmetry

Transitive: Letm,n,p € R

mRn and nRp = mRp

Let m divides n and n divides p

~ mdivides p

~ R is transitive

(ii) Let P denote the set of all straight lines in a plane. The relation R defined by "#Rm if £ is perpendicular
tom"

Given [Rm, if | is perpendicular to m

Letlm,n€ePrP

Reflexive:

We know that any line is not perpendicular to itself.
~ IR

~ R is not reflexive

Symmetric:

If IRm = mRI

l is perpendicular m = m is perpendicular to [

~ R is symmetric

Transitive:

[Rm and mRn = [Rn

l is perpendicular to m and m is perpendicular to n
l is not perpendicular to n

~ R is not transitive
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(iii) Let A be the set consisting of all the members of a family. The relation R defined by "aRb if a is not a
sister of b”

Given a and b if a is not a sister of b. Leta,b,c € A
Reflexive: If aRa = a is not a sister of a

~ R is not reflexive.

Symmetric:

If aRb = bRa

a is not a sister of b also that b is not a sister of a
-~ [tis true.

~ R is symmetric.

Transitive:

If aRb and bRc = aRc

a is not a sister of b and b is not a sister of ¢

(i.e) a is not a sister of c.

~ R is transitive.

(iv) Let A be the set consisting of all the female members of a family. The relation R defined by “aRb if a is
not a sister of b”

Given a and b if a is not a sister of b. Let a, b,c € A
Reflexive: If aRa = a is not a sister of a

~ R is not reflexive.

Symmetric:

If aRb = bRa

a is not a sister of b also that b is not a sister of a
~ R is symmetric.

Transitive:

If aRb and bRc = aRc

a is not a sister of b and b is not a sister of ¢

(i.e) a is not a sister of ¢

~ R is transitive

(v) On the set of natural numbers the relation R defined by "xRy if x + 2y = 1”
GivenR =xyifx+2y =1
Letx,y,z€N
Reflexive:
IfxRx > x+2x # 1
3x #1
x %<

Which is true for all natural number

wtsteam100@gmail.com -12 - WWW.Waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net www.TrbTnpsc.Com

11" Maths Sets, Relations and Functions Way to Success'ﬁ5

~ R is not Reflexive
Symmetric:
If xRy = yRx
Thatisx + 2y # 1
y + 2x # 1 is true for all natural number
= R is not symmetry
Transitive:
If xRy and yRz = xRz
[tis transitive.
2. LetX ={a,b,c,d}and R = {(a, a), (b, b), (a, ¢)}. Write down the minimum number of ordered pairs to
be included in to R to make it.
X ={a,b,c,d}and R = {(a,a), (b,b), (a,c)}
(i) reflexive
R is not reflexive
Because (¢, ¢) and (d, d) are not in R. It is enough to included the pairs (¢, ¢) and (d, d)
(ii) symmetric
R is not symmetric
Because (a,c) € R but (c,a) ¢ R
It is enough to included the pair (c, a)
(iii) transitive
R is not transitive
~(c,a) € R
It is include (c, a)
(iv) equivalence
To make R is reflexive to include (c, ¢), (d, d)
To make R is symmetric, to include (c, a)
To make R is transitive to include (c, a)

We have to include (c, ¢), (d, d) and (¢, a) to R. So as ot make an equivalence relation.

3. LetA ={a,b,c}and R = {(a,a), (b, b), (a, c)}. Write down the minimum number of ordered pairs to
be included in to R to make it

(i) reflexive

R is not reflexive

Because (¢, ¢) is not in A. It is enough to included the pair (c, ¢)
(ii) symmetric

R is not symmetric.

Because (¢, a) is not in A. It is enough to included the pair (c, a)
(iii) transitive

R is not transitive.

Because (c, a) is not in A. It is enough to included the pair (c, a)
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Need not to be added

(iv) equivalence

To make R reflexive to include (c, ¢)

To make R is symmetric to include (c, a)
To make R is transitive to include (c, a)

We have to include (c, ¢) and (¢, a) to R. So as to make R an equivalence relation.

4. Let P be the set of all triangles in a plane and R be the relation defined on P as aRb if a is similar to b.
Prove that R is an equivalence relation.

Leta,b,c € P

Reflexive:

LetaRa = ais similartoaforalla € P
R is reflexive

Symmetric:

If aRb = bRa

Clearly w.k.that a is similar to b. Which is always b is similar to a
~ R is symmetric

Transitive:

Let aRb and bRc = aRc

That a is similar to b, b is similar to ¢

a is similar to ¢

R is transitive

~ R is reflexive, symmetric, transitive

~ R is equivalence relation

5. On the set of natural numbers let R be the relation defined by aRb if 2a + 3b = 30. Write down the
relation by listing the pairs. Check whether it is

(i) reflexive

a,b€eN

2a+ 3b =30

2a =30—-3b
30-3b

a =

2
a|12|/9|6 3
b| 2 |4|6|8
The ordered pairs are (12,2), (9,4), (6,6), (3,8), (12,12) ¢ R

It is not reflexive

(i) symmetric
(94)€ER, (49 ¢R
-~ It is not symmetric
(iii) transitive

From the listed of order pairs transitive is not satisfied
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It is not transitive
(iv) equivalence

The given relation is not an equivalence relation.

6. Prove that the relation “friendship” is not an equivalence relation on the set of all people in Chennai.
Let a, b, c are the people in Chennai.
Reflexive: “a” is a friend of "a"
aRa = R is reflexive
Symmetric:

a is a friend of b

b is a friend of a

aRb = bRa = R is symmetric
Transitive:

a is a friend of b and

b is a friend of ¢

a need not be the friend of ¢
aRb = bRc # aRc

~ R is not transitive

=~ The relation friendship is not an equivalence relation.

7. On the set of natural numbers let R be the relation defined by a aRb if a + b < 6. Write down the
relation by listing all the pairs. Check whether it is

(i) reflexive (ii) symmetric (iii) transitive (iv) equivalence
a+b<6
a<6->b
al5(4(3|2]|1
b|1|2|34]|5
R ={(1,1),(1,2),(1,3),(1,4),(1,5),(2,1), (2,2),(2,3),(2,4), (31), (3,2),(3,3), (4 1), (42), (51)}
The ordered pairs are (5,1), (4,2), (3,3), (1,5), (2,4)
(i) reflexive

R is not reflexive since (5,5) € R
(ii) symmetric
(5,1) eR=> (1,5 €R
(42)ER=>(24)ER
~ R is symmetric

(iii) transitive
(4,2) € Rand (2,4) € R but
(44)¢R
R is not transitive
(iv) equivalence

R is not an equivalence relation.
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8. LetA = {a, b, c}. What is the equivalence relation of smallest cardinality on A? What is the equivalence
relation of largest cardinality on A?
A={a,b,c}
Let R = {(a,a),(b,b),(c,c)}
This the equivalence relation of smallest cardinality on A
n(R) =3
LetR = {(a,a),(a,b),(a,c),(b,b),(b,c),(b,a),(c,a),(ch)(cc)}
R is reflexive: (a,a), (b,b),(c,c) € R
R is symmetric: (a,b) € R = (b,a) ER
R is transitive: (a, b), (b,c) E R = (a,c) €ER
R is an equivalence relation of largest cardinality on A.
n(R) =9

9. Inthe set Z of integers, define mRn if m — n is divisible by 7. Prove that R is an equivalence relation.
m—-—m=0 (mRm)
m—misdividedby7=g= 0
R is reflexive
LetmRn,thenm —n =7k(k € Z)
n—m= -7k = nRm

R is symmetric

Let mRn and nRp
m-n=7k n—p=71
m=7k+n -p=7l—n

m—-p=7k+n+7l-n=7k+7l=7k+1)
R is transitive

This is an equivalence relation

Functions:

Let 4 and B be two sets. A relation from 4 to B, a subset of A X B is called a function from A4 to B if it
satisfies the following.

i) for all a € A. There is an element b € B, such that (a,b) € f

ii) if (a,b) € f and (a,c) € fthenb =

Note: A is called the domain of f and B is called the co-domain of f. f(a) = b the element b is called the
image of a and the element a is called the pre-image of b . A set of images of elements of A is called the
range of f

Equal function:
Two functions f and g are said to be equal functions, if their domains are same and f(a) = g(a)

For all a in the domain
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Some elementary functions:
Identity function:

Let X be any non-empty set. The function f: X — X defined by f(x) = x for all x € X is called the identity
function. Here the domain of f = x, range of f = x

Constant function:

Let X and Y be two sets. Let C be a fixed element of Y. The function f: X — Y defined by f(x) = ¢ for all
x € X is called constant function. Here the domain of f = x, Range of f = {c}

Note: If X is any set, then the constant function defined by f(x) = c, for all x is called the zero function. So
zero function is a particular case of constant function

Modulus function or absolute value function:

The function f: R — R defined by f(x) = |x|,x € R is called the modulus function or absolute value
function

—xifx <0
x| =4 0ifx=0 x€R
xifx>0

Signum function:

X .
The function f: R — R defined by f(x) = {m the =0 is called the signum function. This function is

Oifx=0
denoted by sg(n).
Greatest integer function or floor function:

The function f: R = R defined by f(x) is the greatest integer less than or equal to x is called the integral
part function or the greatest integer function or the floor function. This function is denoted by |x]

Smallest integer function or the ceil function:

The function f: R — R defined by f (x) is the smallest integer greater than or equal to x is called the
smallest integer function or the ceil function. This function is denoted by [. |

Note: These two functions are called step function.

Types of functions:

one to one function:

A function f: A - B is said to be one-to-oneif x,y € 4,x #y = f(x) # f(y)

[or equivalently f(x) = f(y) = x = y]

A function f: A = B is said to be one to one . No two different elements in A have the same image. This is
also called injective function.
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Onto function [surjective function]

A function f: A — B is said to be onto if every elements of B appear as the images of atleast one element of
A. It is also called surjective function.

One-one and onto function: [Bijective funciton]
A function f: A = B is said to be one-one onto. If it is both one-one and onto function.
Inverse function:

Let f: x — y be a bijection. The function g: y — x defined by g(y) = x.If f(x) = y is called the inverse of f
and is denoted by f

Algebra of functions:
Let X be any set. Let f and g be real valued functions defined on X
Define, for all x € X

DU +9)x)=fx)+gx)

i) (f —g9) ) = f(x) —g(x)

i) (fg) (x) = fF(x)g(x)

iv) (5) (x) = %, where g(x) # 0

v) (cf)(x) = cf (x), where c is a real constant

vi) (=) (x) = =f(x)

Some special functions:

Polynomial function:

The function f: R — R defined by

f(x) = apx™ + a;x™ 1+ ax™ 2 + -+ a1 x + ay,
Where a; are constants is called a polynomial function.
Linear function:

The function f: R — R defined by f(x) = ax + b where a # 0 and b are constants is called a linear
function.

Non-linear function:

A function which is not linear is called a non-linear function
Exponential function:

f:R — R defined by f(x) = e* is called an exponential function.
Logarithmic function:

Let a > 1, the function f: (0, ) — R defined by f(x) = log, x is called a logarithmic function
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Rational function:
fx) = % on a suitable domain, where p(x) and q(x) are polynomials, q(x) # 0 is called a rational
function.

Reciprocal function:

If f is a real valued function such that f(x) # 0 then the real valued function g defined by g(x) = ﬁ on

a suitable domain is called the reciprocal function.
0dd and even function:

A function f: R — R is said to be an odd function if f(—x) = —f(x) for all x € R. It is said to be an even
function if f(—x) = f(x) forallx € R

Operations on Functions
Composition

Let f:X - Y and g:Y — Z be two functions. Then the function h: X — Z defined as h(x) = g[f(x)] for
every x € X is called the composition of f with g.Itis denotedby g o f

Exercicse 1.3

1. Suppose that 120 students are studying in 4 sections of eleventh standard in a school. Let A denote the
set of students and B denote the set of the sections. Define a relation from A to B as “x related to y if the
student x belongs to the section y”. Is this relation a function? What can you say about the inverse
relation? Explain your answer.

Student Section

The relation: “x related to y if the student x belongs to the section” . It is a funciton from A - B
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Inverse funciton:

Section Student

[t is not a funciton. By the rule of funcion, every element of domain has more than one images in co-
domain.It is not a funciton [Inverse variation]

(—x+4 if —co<x<-3
| x+4 if-3<x<-2
2. Writethevaluesoffat—4,1,—2,7,0iff(x):4 x2—x if-2<x<1
| x—x2 if1<x<7
k 0 otherwise
f(—4)=—-x+4=—(-4)+4=4+4=38
fH=x—-x*=1-(1?=1-1=0
f(=2)=x*—x=(-2?+2=4+2=6
f(7)=0
f(O)=x2—x=02-0=0

(x2+x—-5 ifxe(—x»,0)
x2+3x—2 ifx € (3,)
x? if x€(0,2)
x* -3 otherwise

f(-3)=x?+x-5=(-3)>+(-3)-5=9-3-5=1
f5)=x?>+3x—2=(5)2+3(55)—2=25+15-2=38
fF)=x*-3=4-3=1
fF(-)=x*+x—-5=(-1)2+(-1)-=5=1-1-5=1-6=—5
FO)=x2-3=0-3=-3

3. Write the values of f at —3,5,2,—1,0if f(x) =
|

4, State whether the following relations are functions are not. If it is a function check for one-to-oneness
and ontoness. If it is not a function. State why?

() IfA={a,b,c}and f ={(a,c),(b,c),(c,b)}; (f:A—- A)
A A

>

It is a function. But neither one-one nor onto.
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() IfX = {x,y,z} and f = {(x,¥), (x,2), (z, 0)}; (f: X = X)

[t is not a function
The element y € X has no image

(i) neither one-to-one (ii) not one-to-one but onto
(iii) one-to-one but not onto  (iv) one-to-one and onto

(i) neither one-to-one

f={1a),2,0a),3 ), 4 a)}
(ii) not one-to-one but onto
It is not possible
(iii) one-to-one but not onto
It is not possible

(iv) one-to-one and onto

A B

a
2 »b
3 > C
4 d

f={1a),(2,Db),3,0), (4 d)}

1

6. Find the domain of

1-2sinx
Ifsinf =sina,0 =nr + (—1)"a
1—2sinx=0

1= 2sinx

LetA ={1,2,3,4}and B = {a, b, ¢, d}. Give a function from A — B for each of the following
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7.

8. Find the range of the function

1 .
=~ =sinx
2
6 =300
sinf = sina
sin @ = sin 30°
9==nni(—D”%
Va—-x2
Vx2-9

If x < —2 or x > 2, then x? will be greater than 4 and hence 4 — x? will become negative which has no
square root in R. So x must be lie on the interval [-2, 2]

Find the largest possible domain of the real valued function f(x) =

Also if x > —3 and x < 3, then x? — 1 will be negative x? — 9 has no square root in R. It is zero, f is
not defined.

So, x must lies out side [—3, 3] that is x must lies on [—o0, —3) U (3, =]

Combining these two condition, there is no domain for f

2cosx—1

f(x) - 2 CO;LX—I

—1<cosx<1
—2<2cosx<?2

—3<2cosx—1<1

1
—Ix——<1
3 2cosx-1

Range : (—00, —ﬂ U [1,0)

Show that the relation xy = —2 is a function for a suitable domain. Find the domain and the range of
the function.

Given relation

2
X=—=
y

f(x1) = f(x2)

2 2

Y1 N Y2
1 1

Y1 - Y2
Vyi=DY2
f is one-one function.
0 € The domain will not have a image
Domain = R — {0}

Range = R — {0}
10. If f,g: R - Rare defined by f(x) = |x| + xand g(x) = [x| —x,findgo fand fo g
fO) = lx| +x
g(x) = |x[ —x
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| l_{—x ifx<0
= 1lxifx>0

—x+x ifx<0
x+xifx>0

Fe ={

_{OifoO
T 2x if x>0

—x—xifx<0
x—xifx>0

g(x) ={

_{—Zx ifx<0
"L O0ifx>0

i) Letx <0
(geof)x=glfx)]=g(0)=-2(0)=0
(feglx=flgl)]=f(-2x)=0

ii) Letx > 0
(geoflx=glf()]=9g(2x)=0
(feg)x=flgl)]=7(0)=0

11.If f, g, h are real valued functions defined on R, then prove that (f + g) ch = f o h + g o h. What can
you say about f o (g + h)? Justify your answer

f, g, h are functions from R — R
(f+9)eh:R->R
i)fog+goh:R->RVx€ER
[(f + 9) ° h](x) = (f + 9)(h(x))
= f(h(x)) + g(h(x))
= foh(x) +ge°h(x)
=(f+g)eh
e f oh +go h
i) fe(g+h)=f(g+h(x)
= flg() + h(x)]
= flg()] + flh(x)]
=(fegx+ (foh)(x)
sfelgth)=(feg)()+(feh)(X)
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12.If f: R — R s defined by f(x) = 3x — 5. Prove that f is a bijection and find its inverse.
f(x)=3x—-5
One-to-one:
Let f(x) = f(¥)
3x —-5=3y-5
x=Yy
f)=f)

x=y

=~ f is one-to-one
Onto:
Lety €R
3x —=5=y
3x=y+5

+5
x=2
3

—3(X5)\_5 = —
fo)=3(2%)-5=y+5-5
=~ f is onto. - f is bijection.
Inverse:

Lety =3x—5
3x=y+5

_¥t5

T3

~1(y) = 25
o) =%
Replace by x

x+5

[ =52

13. The weight of the muscles of a man is a function of his body weight x and can be expressed as W (x) =
0.35x. Determine the domain of this function.
Given W (x) = 0.35x
Since x represents the number of men, it will take only positive integers.
W:W - R*
Hence, the domain is the set of whole numbers

14. The distance of an object falling is a function of time £ and can be expressed as s(t) = —16t2. Graph the
function and determine if it is one-to-one

Given s(t) = —16t?
s(ty) = s(t2)
—16t7 = —16t5

t? = t3

Tt = *t,
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The function s(t) is not one-to -one
x [0] -1 1 2 -2
f(x) | 0] —-16 | —16 | —64 | —64

Graph of s(t) = —16t2

15. The total cost of airfare on a given route is comprised of the base cost C and the fuel surcharge S in rupee.
Both C and S are functions of the mileage m; C(m) = 0.4m + 50 and S(m) = 0.03m. Determine
a function for the total cost of a ticket in terms of the mileage and find the airfare for flying 1600 miles.

C(m) = 0.4m + 50 and S(m) = 0.03m
Total cost = C(m) + S(m)
Total fare for flying = 0.43m + 50
Givenm = 1600

= 0.43(1600) + 50 = 738

16. A salesperson whose annual earnings can be represented by the function A(x) = 30,000 + 0. 04x,
where x is the rupee value of the merchandise he sells. His son is also in sales and his earnings are
represented by the function S(x) = 25,000 + 0.05x. Find (4 + S)(x) and determine the total family
income if they each sell Rupees 1,50,00,000 worth merchandise

A(x) = 30,000 + 0.04x
S(x) = 25,000 + 0.05x.
(A+ S)x =30,000 + 0.04x + 25000 + 0.05x
Total Income (A + S)x = 55000 + 0.9x
x = 1,50,00,000
(A + S)x = 55000 + 0.09(1,50,00,000)
= 55000 + 1350000
= 14,05,000
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17. The function for exchanging American dollars for Singapore Dollar on a given day is f(x) = 1:23x,
where x represents the number of American dollars. On the same day the function for exchanging
Singapore Dollar to Indian Rupee is g(y) = 50:50y, where y represents the number of Singapore
dollars. Write a function which will give the exchange rate of American dollars in terms of Indian rupee.

&‘(1\7 3r17

.’/;}'
= 5P,K§f
Given, f(x) = 1.23x

x represents the number of American dollars

g9(y) = 50.50y

y represents the number of Singapore dollars to convert American dollar to Indian rupees. We have to
find out g o f(x)

gefx) =glf(x)] = g(1.23x) = 50.50(1.23x) = 62.1150x

18. The owner of a small restaurant can prepare a particular meal at a cost of Rupees 100. He estimates that
if the menu price of the meal is x rupees, then the number of customers who will order that meal at that
price in an evening is given by the function D(x) = 200 — x. Express his day revenue, total cost and profit
on this meal as functions of x.

Cost on one meal = Rs. 100
Number of customers is given by the function D(x) = 200 — x
Day cost function = (200 — x)(100)

= 2000 — 100x

19. The formula for converting form Fahrenheit to Celsius temperature is y = % — %. Find the inverse of

this function and determine whether the inverse is also a function.

Let f(x) = 5x—9160
_ 5x-160
T 9
9y = 5x — 160
5x =9y + 160

_ 9y+160

5
9y+160
gly) = yT

gof(x)=g(f(x)

=g (5x—9160)

5x—-160
( 3 ) _ Sx-160+160 _ 5x _
= - ===

fog(x) = FIgO)]

9y+160
=f (_

9Y+160
5(—5 )—160 _ 9y+160-160 _ 9y

=9x 1609 ? ? -

_1 — -

fie) = 2=
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20. A simple cipher takes a number and codes it, using the function f(x) = 3x — 4. Find the inverse of this
function, determine whether the inverse is also a function and verify the symmetrical property about

the line y = x (by drawing the lines)

fx)=3x—4

y=3x—4

y+a _

=

Letg(y) =2*

gef)=glf(x)]
=gBx -4
_ 3x—4+4
_ 3x

X

feg) = flgy]l

— F(¥**
_f(3)
yay _
_3(3) K
=y+4-—-4=y
geoflx)=I
fegx)=1,
f and g are bijection to each other
“1(y) = 232 _ Y+
f (J/)— 3 , X = 3
Replacing y by x
“1(y) = X4
fi0 =2
_ xt4
T3
Ify=0
_yt4 _0+4 4
T3 3 3
Ifx=0
— y+4
T3
— yt4
0= 3
O=y+4
y=—4
Then,y=xT+4
0+4 4
IfX—O:y—T—E
Ify=0=0=="
0=x+4
x=—4

[ 1 \_,JH\
5 4 2
L /
/
3 /
2 '@lo“[-’-")‘" ik
®) K [ 1.0
40 1 (w)2
il g P o
’ i U U 1 t T
L»‘k h -y B»l*" 2 3
-1 J /
Sy
"DA"’J’
= b (D,-\-X)
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Exercise 1.4 /

1. For the curve y = x3 given in figure draw 2| /
Hy=-+° '
i)y = x3+1 3 2 A /_/ 1 2
(i)y=x3-1 / 4
(iv) ¥y = (x + 1)3 with the same scale =

Hy=-+° -4

x|—2]-1]0] 1] 2 2
y| 8|1 o0o]-1]-8

fx) = —° \i

Kb T 25 t 5
y=—f) | P
This the reflection of the graph 4
y = x3 about the x axis. . “
-8 T
i)y = a3
y=x"+1 -
x|=2|-1]0[1]|2 =
y|=7]10[1]2]9 K ;
fl) =x° \
Ly =fO0+1 %
K"‘—:‘} ! =& S -3 %
This is the graph of y = x3 shifts to the upward for one 4 S
unit - \
e
i)y =x3—1 5
x|=2|-1]0]1]|2 .
y|-9]|-2[-1]0]|7 b
b
flx) =x3 17
ﬁ:fz f;i_'\, :\1\4_5
fy=f) -1 .
This is the graph of y = x3 shifts to the downward for one unit. f e

wtsteam100@gmail.com -28 - WWW.Waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com


mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net

www.TrbTnpsc.Com

11" Maths Sets, Relations and Functions

Way to Successkj-6

ivyy=(x+1)3

This the graph of y = x3 shifts to the left for one unit.

wer——g—r
/ -

74 S

-3 /~2

1
2. Forthecurvey = x(i) given in figure draw

(1) y= —x(%) 2

i)y =x) +1 TPT

(i) y = () — 1 j/j/izg i

ivVyy=(x+ 1)(%) 2

1
Dy=—x

1
Then y = —x3 is the reflection of the graph

1
y = x3 about the x axis.

. V
y [125] 1 | 0 | =1 | -1.25 :
e _
y = x% X‘L?T»h; e
» e &

=3

1 N
i)y=x3+1
X -2 | -1 0 1 2
y 1025] 0 1 2 |2.25
1 e i R e e
y = X3 7 >

1 1
~y = x3 + 1is the graph of y = x3 shifts to the upward for one unit.

,w
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1
iii)y=x3-1 -
41
X -2 -1 0 1 2 8
y |=225| =2 | -1 0 | 0.25 J\
1 R e T
y=x3—-1 -
. )
This is the graph of y = x3 shifts to down ward for one unit. J., ‘

vVy=x+ 1)%

x| —2|-1]0] 1 2
y|—-1] 0 |1]125)|1.44

1
This is the graph of y = x3 is shift

to the left for one unit.

3. Graph the functions f(x) = x® and g(x) = ¥/x on the same coordinate plane. Find f o g and graph it
on the plane as well. Explain your results.

Given f(x) = x3; g(x) = Vx ?

(f ° 9)(x) =f(g(x) :

1 o
= f() Y
S S RS SRR
1 1
= (x)s = x -
f o g is symmetric about the liney = x / 1

4. Write the steps to obtain the graph of the function y = 3(x — 1)? + 5 from the graph y = x?

Step 1

The graph y = x2

x -2 | -1 0 1 2
y 4 1 0 1 4
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Step 2 e
W.K.T The graph of y = (x — 1)? shifts to the right !
for one unit. e )
Step 3 \ : ;
The graph of y = 3(x — 1)? compresses towards e
. : . Mol
the y —axis that is moves away from the x — axis g b N /—/,_,_,*,__7
because the multiply by 3 which is greater than 1. Segect v TIEASEE TR
Step 4
y = 3(x — 1)? + 5is shift to the upward for 5 units. ;jw
5. From the curve y = sin x, graph the functions

() y = sin(—x) (ii) y = —sin(—x) (iii) y = sin (g + x) which is cos x (iv) y = sin (g - x)
Which is also cos x (refer trigonometry)

() y = sin(—x)

o F— 3 ) L v . ' . cagazn 7
wy oot o INUE A oy
= ids

(i) y = —sin(—x)
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(iii) y = sin (g + x) which is cos x

(iv) y = sin (2 x)
Which is also cos x (refer trigonometry)

by X
~) —
-2
¥
6. Fromthecurvey = x,draw (i) y = —x (il y =2x (lil)y=x+1 (ivyy = %x +1
WM2x+y+3
Dy=-x
v
10
9
< -
:
3]
-9-8-7-6‘-5-4-3-2.- :JJ:SOTEQIOX
:
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()y=2x

]

=,
(=)

R S S )

B RIEE!

-8
9

(i)y=x+1

]

S

L SR R

R

1| 2| 3| 4| 3| & 7

g 910

X

'-(.x:q«& \

- -8 B -5 43250 0] 1 3.8 5| 06| 7| 8 910 .,
1 X
- & s
/' 3
4
3
-6
-5
3
. 1 1
(iv)y =g x+
y
10
9
.
6
3
.
3 27T = Bt
3| &
&
93 3 £
"°'f/‘.%"-'1° 2545e'e;1c\_
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Oy=Ilx—1+1()y=|x+1-1Gi)y=[x+2]-3

Dy=Ilx-1/+1

Y
10
9
8
o
&l:
G\N:‘

11" Maths Sets, Relations and Functions Way to Success<O
W2x+y+3
\ \-
%]
\R.: SPEN
MR REEREE V?l?fy}afc‘t;ici.\_
7. From the curve y = |x|, draw

=] .':Var-sa-s -.T&Er 334 3 6 7 8 ,Ti_
1

3

E)
@My=Ix+1/-1
v
10
9

L
2 Q"\é,\’ﬁ"\
i 5= & 2 i S 3 3 6 9 m*x
j
3
-9
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(i)y=|x+2|-3

.
10|
Q
g
5
5
3
3
2 %c\,“.a.\"b
-9-8-7-6-5—‘-3-2-1.0 374 5 ¢ 8910.}{
3
3
=
-6
3
9
]
8. From the curve y = sin x, draw y = sin|x| (Hint sin(—x) = —sinx)
4
2, R
Bt

i Ei T S eade s

S

Exercise 1.5
Choose the correct or the most suitable answer
1. fA={(x,y):y=e¥,x€R}andB ={(x,y):y =e *,x € R}thenn(ANB) is

(1) Infinity 20 31 4)2
2. fA={(x,y):y =sinx,x € R}and B = {(x,y):y = cosx,x € R} then A N B contains
(1) no element (2) infinitely many elements
(3) only one element (4) cannot be determined
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3.

The relation R defined on a set A = {0, —1,1,2} by xRy if |x? + y?| < 2, then which one of the
following is true?

(1) R ={(0,0),(0,-1),(0,1), (=1,0), (=1,1), (1,2), (1,00}

(2) R ={(0,0),(0,-1),(0,1),(—=1,0), (1,0)}

(3) Domain of R is {0, —1,1,2}

(4) Range of Ris {0,—1,1}

Iff(x) = |x— 2|+ |x + 2],x € R, then

—2x if x € (—oo,—2] 2x  if x € (—o,—2]
D fx) = 4 ifxe(—2,2] 2)f(x) =1 4x ifx€ (—22]
2xif x € (2,00) —2x if x € (2,0)
—=2x if x € (—o0,—2] —2x if x € (—o0,—2]
B) f(x) =1 —4x if x € (—2,2] @) fx) = 2x if x € (—2,2]
2x if x € (2,0) 2x if x € (2,0)

Let R be the set of all real numbers. Consider the following subsets of the plane R X R;
S={(xy)y=x+1and 0 < x < 2}andT = {(x,y): x — yis an integer } Then which of the
following is true?

(1) T is an equivalence relation but § is not equivalence relation.

(2) Neither S nor T is an equivalence relation

(3) Both § and T are equivalence relation

(4) S is an equivalence relation but T is not an equivalence relation.

Let A and B be subsets of the universal set N, the set of natural number. Then A’ U[(AN B) U B'] is
(HA 2)A' (3B (4)N

The number of students who take both subjects Mathematics and Chemistry is 70. This represents

10% of the enrollment in mathematics and 14% of the enrollment in Chemistry. The number of
students take at least one of these two subjects, is

(1) 1120 (2) 1130 (3) 1100 (4) insufficient data
8. Ifn((AxB)N(AxC())=8andn(BNnC)=2thenn(4)is
(D6 2)4 (3)8 (4) 16
9. Ifn(A) =2andn(BuUC) =3,thenn[(AXB)U (A XC(C)]is
(D 2° (2) 3 36 (45
10. If two sets 4 and B have 17 elements in common, then the number of elements common to the set
AXBandB X Ais
(1) 217 (2) 172 (3) 34 (4) insufficient data
11. For non-empty sets A and B, if A € B then (A X B) N (B x A) is equal to
(LANB (2) AxA (3)BxB (4) none of these
12. The number of relations on a set containing 3 elements is
(Do (2)81 (3)512 (4) 1024
13. Let R be the universal relation on a set X with more than one element. Then R is
(1) not reflexive (2) not symmetric (3) transitive (4) none of the above
14. Let X = {1,2,3,4}and R = {(1,1), (1,2),(1,3), (2,2),(3,3),(2,1),(3,1),(1,4), (4,1)}. Then R is
(D) reflexive (2) symmetric (3) transitive (4) equivalence
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15. The range of the function oo
M (~o,-DU(3,0)  @(-13) ®[-13] @ (w-1u; )
16. The range of the function f(x) = [|x] — x|, x € Ris
(1) [0,1] (2) [0, ) (3)[0,1) (4 (0,1)
17. The rule f(x) = x? is a bijection if the domain and the co-domain are given by
(DR R (2) R, (0, ) (3) (0,),R (4) [0, ), [0, )
18. The number of constant functions from a set containing m elements to a set containg n elements is
(1) mn (2)m B)n 4)m+n
19. The function f: [0, 27] - [—1,1] defined by f(x) = sinx is
(1) one-to-one (2) onto (3) bijection (4) cannot be defined
20. If the function f:[—3,3] = S defined by f(x) = x? is onto, then S is
(1) [-9,9] (2) R (3)[-3.3] (4) [0,9]
21. LetX ={1,2,3,4},Y ={a,b,c,d} and f = {(1,a),(4,b),(2,c),(3,d),(2,d)}. Then f is
(1) an one-to-one function (2) an onto function
(3) a function which is not ono-to-one (4) not a function
xifx<1
22. The inverse of f(x) = {x?if 1 <x < 4is
8Vx if x >4
x ifx<1 -x ifx<l1
(1)f_1(x)=<\/§2 if1<x<16 (Z)f_l(x)=<g if 1.Sx316
o1 if x> 16 o if x >16
x2 ifx<1 ([ 2x  ifx<l1
() fl(x)={Vx if1sx<16 (4)f-1(x)=<\/§2if1SxS16
s , x .
= ifx>16 5 fx>16
23. Let f: R - R be defined by f(x) = 1 — |x|. Then the range of f is
(OR (2) (1,0) (3) (=1, ) (4) (o, 1]
24. The function f: R = R be defined by f(x) = sinx + cosx is
(1) an odd function (2) neither an add function nor an even function
(3) an even function (4) both odd function and even function
25. The function f: R = R s defined by f(x) = % + e *lis
(1) an odd function (2) neither an odd function nor an even function
(3) an even function (4) both odd function and even function

Creative questions objective

1.

Let A ={1,23}and R = {(1,1),(2,2),(3,3),(1,3),(3,2),(1,2)} then R is
a) Reflexive and symmetric but not transitive
b) Reflexive and transitive but not symmetric
¢) Symmetric and transitive but not reflexive.

d) An equivalence relation
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2. Let A ={1,2,3} then total number of elementsin 4 X A is
a)3 b) 6 )9 d)12
3. The domain of the function f = {(1,3), (3,5), (2,6)} is
a)l,3and 2 b) {1, 3, 2} ©){3,5,6} d)3,5and 6
4, Iff(x)=ﬁ;xi1,thenf‘1(x) is
x—1 X 1-x X
AT ) % D=
Ans: Letyzf(x):xxT1 SXxy—y=x
=x(y-D=y
o>y =2
y-1
L)) = 2
O =57
-10y) = X
=f7 ==
1 1\, .
5 Iff(x)=1- ~then f(f (;)) is
1 1 x 1
Dy P)ix Vi Do
1 1
Ans: f(;)—l—y—x—l—x
1)) = =1 a1 -x 4
FrQ)=ra-n=1-& === 1
_ 4x+3 2 3 _
6. If f(x)= ., X # . then (f Hx) =2
4x—6
a)x b)2x — 3 c)3x+4 d) None of these
Ans:
_ 4x+3
f) ===V
4x+3
_ a3 _ g3 34x _
Then f(4) = prr i L Wi
2f(f0)) =x=(fo fHx) =x
7. If R is an equivalence relation of a set, then R™1 is
a) reflexive only b) symmetric but not transitive
c) equivalence d) Reflexive and symmetric only
Ans: If R is an equivalence relation then also R~1 is an equivalence relation.
8.  Let S be the set of all straight lines in a plane. Let R be a relation on S is defined by aRb < a L b,
then Ris
a) symmetric b) Reflexive c) Transitive d) Equivalence
Ans: a 1 aisnottrue. So, Ris not Reflexive
al bandb L ¢ doesnot =a L ¢, So R is not transitive.
Buta L b = b 1 aisalways true.
9. Iff(x) =ax” + bx®+cx —5,a,b,c arereal constants and f(—7) = 7 then the range of
f(7) +17cosx is
a) [—34,0] b) [0, 34] c)[—34, 34] d) None of these
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Ans:a) f(7)+f(=7) =-10

SF(7) +7=-10

F(7) =17

& f(7) + 17 cos x = —17 + 17 cos x which has the range [—34, 0]
Let A = {1,2,3} then total number of relations in A X A is

a) 23 b) 2° ©)2° d) 212

Ans: The total no of relation:2"*

Given f(x) = (—1)* is a function from Z to Z then range of f is

a) {1} b) N of1, -1} d)z

For two sets Aand B, AU B = A if and only if

a)Bc A b) AC B c) At+B d)ANB=0

If A is the set of even natural numbers less than 8 and B is the set of prime numbers less than 7, then

the number of relations from A to B is
a) 2° b) 92 )32 d) 28
Ans: A ={246};B ={237}

A X B contains 3 X 3 = 9 elements

~No of relations= 2°
If X U {3,4} = {1,2,3,4,5,6} then which of the following is true.
a) Smallestset X = {1,2,5, 6} b) Smallest set X = {1,2,3,5,6}
c) Smallest set X = {1,2,3,4} d) Greatest set X = {1,2,3,4}
Ans: X U {3,4} — {3,4} = {1,2,5,6}is the smallest set.
The relation R defined on the set A = {1,2,3,4,5} by R = {(x,y)| |x? + y?| < 16} is given by
a) {(1L1),(2,1),(31),(41),(2,3)} b){(2,2), (3,2), (4,2),(2,4)}
0) {(3,3),(4,3),(5,4), (3,4)} d) None of these
Ans: - (1,2) € Rbut(1,2) ¢ aorborc
IfA={f,k}and B =@ then A X B =

a)A b) @ o)1 d) {f}
If Aisasetand |A| = 5, then what is |[P(4)|?

a) 8 b) 4 c) 16 d) 32
Ans:

|P(4A)| =24l = 25 = 32

A = {12,14,5,1}then|(4A X A) U A| =?

a) 10 b) 20 c) 30 d) 40
Ans: “(AXANA=0Q

S|(AXA)UA|=(4x4)+4=20

19. Ifn(A) = n(B) = 3, then how many bijective function from A to B can be formed?
a) 3 b) 4 c)5 d)6
20. If f: A - B is bijective function such that n(4) = 10, then n(B) =?
a) 10 b) 20 c) 15 d)5
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CREATIVE QUESTIONS (SHORT ANSWERS)

1.

Find the domain and range of f(x) = [2x — 3| — 3
Domain is R. Range[—3, o)

If FG0) = =2 find f(-2) + £ (2)
x%—3x+1
x—1

Given f(x) =

_ (=2)3-3(=2)+1

f(-2) = 2=

_4+6+1 11
-3 3

e 32
FE) =22~ 2

1
3 1_
31

11 1 —-22-1 23 5

. 1y _ _ 11 1_ — _2_ _13>3
“ f( 2)+f(3)_ 3 6 6 6 36
LetA = {1,2} and B = {3, 4} write A X B how many subsets will A X Bhave ? List them.

AXxB =1{(1,2),(1,4),(2,3),(2,4)}

A X Bhave 16 subsets

Subsets:

0,{1,3}4,{1,4},{2,3}, {24}, {(1,3), (1,1}, {(1,3), (2,3)},{(1,3), (29}, {(1,4), (2,3)}, {(1L4), (24},
{(2,3), 20},{(13), (1,4),(2,3)},{(1,3), (1,4), (24)},{(1,3), (2,3), (2,4)},{(1,4), (2,3), (2,0},
{(1,3),(1,4),(2,3), (24)}

1

Jx+|x|

Find the domain of the function f(x) =

WKTx+[x] >0, Vx>0
x+[x]=0forx=0

x+ [x] < Oforx <0
1

Jx+]x|

~ Domain = (0, )

Also f(x) =

is defined for all x satisfying x + [x] > 0

In a school there are 20 teachers who teach maths or physics of these 12 teach mathematics and 4
teachers both physics and mathematics. How many teachers in physics?.

n(mUp) =20; n(m) =12

n(mnp) =4

~n(mup) =n(m)+n(p) —n(mnp)
20=12+n(p) — 4

n(p) = 12
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6. Provethatif AUB=C andANB =@Q0thenA=C—-B
C—B=(AUB)-B
= (AUB)NB'
=B'Nn(AUB)
=(B'NnA)U(B' NB)
=B ' NA)UD
=B'NA
=ANB’
=A-B
=A “ANB=0

7.  Two finite sets have m and n element respectively. The total number of subsets of first set is 112
more than the total number of subsets of the second set. The value of m and n are.

Given 2™ = 2™ 4+ 112
=52Mm —2n =24 x7
=2n[2m 2 m — 1] =24 x 7
>n=4and 2" " -1=7
>n=4and 2" *-1=7
2m=t =g

om—4 _ 93

m—4=3

m=3+4

n=4 m=717

8. Ifn(A) = 6 and n(B) = 4 then minimum value of n(4 — B) is
n(A) =6 ;n(B) =4
= n(4) > n(B)
=>n(4)—-n(B) >0
= n(4) —n(B) <n(A—-B) <n(4)
>2<n(A-B)<6
~minimum value of n(4 — B) = 2
9. LetP ={a,b,c}formtheset P X P X P.
PxPxP= {(aa,a),(aab),(aac),(ab,a),(ab,b) (ab,c),/(ac, a),(acb)/(arcc)
(b,a,a),(b,a,b),(b,a,c),(b,b,a),(b,b,b),(bb,c),(b,ca)(bchb)(bcc)(caa)
(¢c,a,b),(c,a,c),(cb,a)chb,b),(cb,c)(cca)lccb)(ccc)}
n(P x P X P) = 27

10. LetA={1,2,3,4,5,6} RisdefinedbyR = {(x,y) € A X A| y = x + 1}. Find Domain, co-Domain
and Range.

R={(x,y) EAXAly=x+1}
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R ={(12),(23),(34),(45),(56)}
A A
1 1
2 »2
3 *3
A >
S >
6 6

Domain :{1, 2, 3,4, 5}
Co-Domain :{1,2,3,4,5, 6}
Range :{ 2,3,4,5, 6}

11. LetA ={1,2,3,4,5} Then the relation R is defined by R = {(n,m)/ the difference between n and
mis an odd no} Show that R is not transitive.

For transitive.

(n,m) € Rand(m, k) € R=>(n, k) €ER
But here

(1,2) € Rand(2,3) €ER

=(1,3) ¢R

-~ Ris not transitive.
12. IfA c B, thenfind A n Band A / B ?(use venn diagram)
GivenA Cc B

ANB=A AB = ¢
B B

U]

13. Find the inverse off(x) = % and also verify it.

fo =52
Lety = f(x)

_ x-3
wYE

Swap x with y

2x=y—3
2x+3=y
y=2x+3
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y=1f"(®
=>fYx)=2x+3
S fO) =25 i) = 2x +3

Put x =5 :>f(5)=?= %:1

Putx =1 =>f"1(1)=2(1)+3=5
14. Let A={1,2,3,4,5,6} and the relation is defined by R = {(n,m) € A X A/n divides m}.show that
R is not symmetric.
R={(n,m) € AxA/n divides m}
={(1,1),(1,2),(1,3),(1,4),(1,5), (1,6), (2,2),(24), (2,6), (3,3), (3,6), (4,4), (5,5),(6,6)}
(1,2) e Rbut(2,1) ¢ R
(2,6) € Rbut(6,2) € R
=R is not symmetric.
15. If A and B are two sets, and A X B consist of 6 elements. If three elements of 4 X B are

(2,5),(3,7),(4,7)find A X B

+ (2,5),(3,7), (4,7)are elements of A X B. So, we can say that 2,3,4 are the elements of A and 5,7
are elements of B

~A={234};B={57}
- A X B = {(le)l (2I7)1 (3:5)' (317)1 (4I5)I (4'7)}
CREATIVE QUESTIONS (LONG ANSWER)

1. In a competition, a school awarded medals in different categories. 36 medal in dance, 12 medals in
dramatics and 18 medal in music. If these medals went to a total of 45 persons and only 4 persons got
medals in all the three categories, how many received medals in exactly two of these categories?

Let A= set of persons who got medals in dance.
B= set of persons who got medals in dramatics.

C= set of persons who got medals in music.

Given
n(4) = 36
n(B) =12
n(C) =18

n(AUBUC) =45
n(ANnBNC) =4
W.K.T number of elements belonging to exactly two of the three sets A, B, C
=n(ANB)+n(BNC)+n(AnC)—-3n(AnBnC)]
=n(ANB)+n(BNC)+N(ANC) =3 X4 i (D
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n(AUBUC) =n(A)+nB)+n(C)—n(AnB)—n(BNC)—n(AnC)+n(AnBnNnC(C)
~n(ANnB)+n(BnNnC)+n(AnC)=n(A)+nB)+n(C)+n(AnBnNnC)—n(AUBUC)
From (1)
=n(A)+nB)+n(C)+n(AnBNnC)—nm(AUBUC)—12
=36+12+18+4—-45-12

=70 —67
=3
2.  Inthe given ordered pair (4,6), (8,4), (4,4), (9,11), (6,3), (3,0), (2,3). Find the following relations. Also,
find the Domain and Range. a) is too lessthan b)islessthan c) is greater than d) is
equal to

a) Ry is the set of all ordered pairs whose Ist component is too less than the 2nd component.
~ Ry ={(4,6),(9,11)}
~Domain :{4,9}
Range = {6,11}
b) Rz is the set of all ordered pairs whose Ist component is less than the second component.
= Ry ={(4,6),(9,11), (2,3)}
~Domain :{4,9,2}
Range = {6,11,3}
c) Rz is the set of all ordered pairs whose Ist component is greater than the second component.
~ Ry ={(84),(6,3),(3,0)}
~Domain :{8, 6, 3}
Range = {4, 3,0}
d) R,is the set of all ordered pairs whose Ist component is equal to Il "d component
Ry ={(3,3)}
~Domain :{ 3}
Range = {3}

3.  The adjoining figure shows a relation between the sets A & B. write this relation in
a) Set builder form A B
b) Roster form
"‘
¢) Find Domain & Range. 4 .
a) Set builder form
We observe that the relation Ris “ais the square of b”
=~ Set builder form:

R ={(a, b)/ais the square of b,a € A,b € B}
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b) Roster form
R ={(42),(4,-2),(9,3),(9,-3)}
¢) Domain R = {(4,9)}
Range =R = {(2,-2,3,-3)}
4. IfRisarelation defined on the set of natural numbers N as follows.
R ={(x,y),x € N,y € Nand 2x + y = 24}, then verify R is an equivalence Relation or not.

R ={(1,22),(2,20)(3,18), (4,16), (5,14), (6,12),(7,10),(8,8),(9,6), (10,4)(11, 2)}
Reflexive:
~fora € Rand (9,a) € R
~ R is not reflexive.
Symmetric:
v (1,22) e Rbut (22,1) ¢ R
~ Ris not Symmetric
Transitive:
There are no elements such that (a,b) € R = (a,c) € R
-~ Ris not transitive.
~ Ris not an equivalent relation.
5. Ifthe function f: R — Ris given by f(x) = x;’—g and g: R — Ris given by g(x) = 2x — 3, then find
Dfeg Wgefisf =g
Given f: R — R such thatf(x) = %

g:R = Rsuch that g(x) = 2x — 3
i) (fog)(x) = flg(x)]
= fl2x = 3]

_ (2x-3)+3
- 3

(fog)(x) ==
ii) (gof) () = glf ()]

=9(5)
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2x+6
= -3
3
(gof)(x) = 2=
Now, find f~1

_ x43
Lety = 3
3y=x+3
=>x=3y—3

f'(y) =3y -3
= f1(x)=3x-3
But g(x) =2x —3

sfTh#Eg

6. LetZ denote the set of all integers Define R on Z as follows R = {(n,m) € R if n = m(mod 9)}

Verify whether it is an equivalence relation.

R = {(n,m)|n = m(mod 9)}
Reflexive

nez
>n—-n=0=0x%x9
= n = n(mod 9)

= (nn)ER

= nRkn

= Ris reflexive
Symmetric:

Suppose (n,m) € R
nRm

=n = m(mod 9)

=n — m is divisible by 9
3 an integer K such that,
n—m=k9
=>m-—n=-k9

~ m — nis divisible by 9
= m = n(mod 9)

= (m,n) €ER
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= mRn

~“nmRm=>mRn

~ Ris symmetric.

Transitive:

LetnRm=>mRs

=>n = m(mod 9) m = s(mod 9)

(u)n, mis divisible by 9; m — s is divisible by 9
=>n—m=k9andm — s = p9 for some K& P
Now:n—s=n—-m+m-—s

=9k +9p

= (k+p)9  k + pis an integer

~ n — s is divisible by 9

=n = s(mod 9)

= nRs

= Ris transitive

~ Ris an equivalence relation.
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11 b ausly saibhE, SHMIEIH6T, CGHTLTLS6T LOBEBID FTTL 6N CoumnlaE mlﬁé

[0}

1. Semimis6lT, OSHTLITLS6T LOBEBID FTTLEH6NT

GBuIB&si
N BUIEY 6TETEBEM6I  BEwID {1,2,3,..}
w GOBUWIBB (11D eTewTHeNes Heud {0,1,2,3,...}
7 (P(DHHETNEHT HEwTLD {..—3,-2,-1,0,1,2,3,...}
Q oA SHPDI eTewTIHEN6H  BHEILD {B q£0pq€ Z}
E G MLLILIGDL 6160166 &BaullD {q— 4,-2,0,1,4,6, ...}
[0) QMEDBLILIGNL  6T6IH6IMN6HT SHEmTLD {..—3,-1,1,35,..}
R QLouiCWesTH6MenT SH6mTLD {a@gupm erewt U a1&spmm  616u1}
€ 2_miiy
c &G 2 I SHewID
U Gaimiy
N Qeul’ B

SHEWILD: (LP(LPEDLOUITS eUEDTUIBISSLILL L QUIHL SHeMer OHTGLIGCL H6emwilD 6TIILIBLD. QLITHIOUTS SH6uTHhIG6I
(4,B,C ...) a3 61105 SHIHBHNMTID, SewidHHaT © miliseT (a,b,c, ... )aaiB e1(pSHSISHEMTEID
GBIBSLIBLD.

CF6lItuemt: mH HeSSevieTen 2 miliLEeller eleuenlbm®, SIHHMISHET CF610leU6wT 6TETLILIBLD.
sMHMS GSBILLINGLD (LpenBaHeiT

(i) aloufbmed (wevp Sievevdl auewienewt (ewern (Descriptive form)

(ii) semssl Lenoli (peB Sievevd aild (wenm (Set-Builder form or Rule form)

(iil) wluwed (Wedp Sieveva I Leuenent (wenp (Roster form or Tabular form)

() alaufisze0 (penm Sieves altemenant (Wenm (Descriptive form)

FHHH60 2 _6iTen 2 _milijsmensd GFmmsenTed Gpefleurs alaufla@d (wep alaufldsHsd (Wwenm
SDIGV6VGE] GUITCITENET (LPENN  GTGUILILIBLD.
61.BM: SIRIF o Uil 61(SHHIHHEN6HT HEwILD
(ii) semdasl el (pem Sievevg ald apenms (Set-Builder form or Rule form)

Qb BMISHHL 2 6o 2 BINILHHET HMOTHIHID Hewme] CFUILD LewTLH6eMeaT SiglitienL uied
FHTHMSH SPGB (LpewB HewTebBbL L DIOLIL] (LPEDBUITGLD.
a.am A= {x:x aaiug SyBE o uloywsa}
(i) uciguied s SleLeE SILLeuenew (Wenms (Roster form or Tabular form)
RH BMIGHH0 2 6Tl SMATHSH 2 WINLSMEMUD L 1guielBealsh LI IQuIsd (IpedB  SIGV60HI  SIL L aI6n6uT
(LPOB  GTATBENLDSBLILIBHIBS).
a.arm A={aeiou}
QeuBpIboHeId SieL0H Qeumienod semid (Empty set (or) Void set (or) null set):
6 @ o MIID &6Le0TH SHWID OCUBBISGHEID DIEVVH 2 MILLHHET BITNIDSHEHEMID  HIGLVSH)
CoupinsHHemID eeliliBD. B& {} oevegd O aas GBluli e @Gnldbsiu@iD.
® s : A, B eeiiler &(h SHeWIMIE6T 6163k, Hewild A B60 2 6iten @eubleumh o milijb sewid B &6
RT 2wy eaaied, A eaiug B 6l @ 2 L sauibd Su@bh. Bewd A S B een 61(LpSH60TLD.
AC Beafleba €EA oBpib a € B sl

SmL:

(i) A c Bupgib B € Aeaeafledo A =B

(ii) @euGeuT(h HMTHHABSID SibH HWGIL @T 2 I HEWID DLGLD.

(iii) @ araiD CUBBIGHID TSI GAICATIH BHHHHBGID 2 I HEWIDTH DIGHIDULD.

QeusitaienL. o I sewmise (Trivial subsets): abs0ouTm A aGidB SeSHBE OCouBBIEEMI(PD DibHSHSH
Sewi(pld  IIBUTHID o I SWBRISTGD. Bbsd B o L HewmibEpd OeusTellen,. 2 I Heulmibe6l
TG ILI(H 63T 60T.
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5@ o Laewid (Proper subset): A sewioneigy B &1 o U sawiorse|d A # B eaeyb SmbaHreo A
SMITRIH B Q6T && 2 L SHewilD 6lerliLBLb.
&G 2 U sanid : 2™, m aaig o mIlinseler cleuieanidbma
a.sm A= {12}
A a1 58 o L amnb = {1},{2}
&&T o Lsewb (improper subset): A eaigid @b SWHHET o MIIBET DDOTHSHID A 6IGTEID
HeaTHHCeuBW IMBHAHLLSTeD A & A 6lameoTd. DHHMmBUl © I Hewild $HBT 2 L H6wID 6l ILIBLD.
a.sm A= {12}
A a1 pa1 o Usand = {1,2}
5& o Laaubd : 2™, m aeug o miriyselen eamenlbma
SIBBGHD HewilD: A 61601 HMIGHHGT DIMENHSHI 2| HeWIBIGHMENUID CBTEwHIL HWID, DId 60T 60T
SIBSGS Sewild el ILGD. BHemen P(A) eais @Gpldbseombd
n(d) =n

n[P(4)] = 2"
oomimibeienr  GaTii:
AUB = {x:x € A 9160605 x € B}
SHenihibener  Geul [B:
ANB = {x:x € A wopmib x € B}
Qe Lrd sewmiser (Disjoint sets):
A oppib B a1eiim B(H SHemimisEhs@GLl QUTHiaiTer © mIliseT Ee0enev 61aMe0, Dienal Gleul L T emImIb6I
e ILGD oiFTaugk AN B = @ aafled A, B Qo | TéhoHamimbiselT SyEID.
oo GPUIB permeir:

n

Zai=a1+a2+a3+---+an
i=1

A=A UA,U ... UA, = {x:x E\A;,983T @ 55}

—-

-~
1l
Juy

Ai=A1NA,N..NA, ={x:x €EA;, @a0arm 5}

—.

-
Il
Juy

Smaisais @emid (Universal sets): oimaishg 2 milismenud 2 6o &dlul QHTGLILB6MNET H6uid
SmaSHHlH Hewild eterIL(BL. @& U aaip @PuilLmed @il ou@io.
miriys sewid (Complement set )
A adIB HewiGHHeT BILiLs Hewld eleilighl, Hewid A BT o miliEmend SHITHSH DIDAHDHI BH6WwIHD) 60
B 6160601 2 _mILIEHM6NUD QBTaHIL SaoilD LS. B sansHms A oeveg Aams @nloaeond
aaemA' ={x:xeU,x¢&A}
semmtisefer algalwrgd (The set difference )
A—B ={a:a € Awpmiba & B}
Fewild A 1BLID Hewld B @& alsHungid eailg wenild A Bev o 6o, Sieimed B &0 @eve0m
2 mIBmend CEHTeRIL HIOTGD. Qs A — B oieveug A\B 61 61(Lp&H60TLD.
@iy YU —A=A’
i)A—A=0
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11 b iy sHeusE, SHMIEIH6T, CGHTLTLS6T LOBEBID FTTL 6N CoumnlaE (mlﬁé
i@ —A=0
ivyA-0=A
VA-U=¢

gwsfir BGaupum @ uemiyse (The symmetric difference between two sets)

AAB=(A-B)U(B—-A) (©16v6081)

AAB=(AUB)—(ANB)

wyep sewid (Finite set): ipweoim aeamanidmauisd SimDbHS 2 DI IGmeTd: OETEEI HEWID (LPIY6|B
SH60TLD 66T ILI(BLD.

a.a1. A={a,b,cde},n(4d)=5

wyemprs senrid (Infinite set) : @ saidHHed 2 e o Ml |EeMe eeuenidbamad (LPIYaIWI
eTeuTenflbenaUiled BeLenev 6lafled SIBHaID (PYalleOTd HEWILD SIV6VSH! (LPIYAUBTEH HewTD 6ITLILIBLD.

a.s1. E = {2,4,6,8, ...}

n(E) = oo

GOl : (pPyapTsd SawisHa OF6lteuesr (igalsd SLGLD.

@uEIs send (Singleton set): @Gy @@ 2 _mitiewL DI GID 2 LUl HEWID, @HMILIL] SH6wID 6T ILIBLD.

ar.ar. A = {5}

n(4) =1

semmiseiler uenisel (Properties of set operation)

(@) ufwrpmt vemiyset (Commutative Property)
AUB=BUA
ANB=BnNA

(ii) Ggmmy1 uewnymeir (Associative Property)
AUu(BUC)=(AUB)UC
An(BnC)=((ANnB)NC

(iii) unisS @ uewtymenr (Distributive property)
AUBNC)=(AUB)N(AUC)
AN(BUC)=(ANB)UANC)

(iv) el uewiyser (Identity):
HDAUD=A i)ANU=A

v) saeBase uemser (Idempotent):
HAUA=A i)AnA=A

(vi) 2_Lseuit uewiyseir (Absorption):
HDAUNB)=A4 i)An(AUB)=4

o st algset (De Morgan’s Law )
(HAUB) =A"nB
(i)(AnB) =A"UB’
({i)A-—(BUC)=(A-B)Nn(A-0C)
(ivyA-(BNnC)=(A-B)U(A-0)

FwFdr Gaupum G uemise (On symmetric difference)
(i) AAB = BAA
(i) (AAB)AC = AA(BAC)
(i) 4 N (BAC) = (A n B)A(AAC)
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CouBy FISHBGSID SimaSIHE BsHIHBEwren LeniseT (On empty set and universal set):

o' =U
()Uv' =

(i) AUA = U
(VYANA' =¢
VAuU=U
V)ANU =4

QF6106uemTenos Gewmissit (On cardinality)

(i)n(AuB) =n(A) +n(B) —n(ANnB)

(i) n(AU B) = n(4) + n(B) [A, B sywieneu Geul Lé Semimbicbsir ereflel]

(ii) nAUBUC) =n(A)+n(B) +n(C) —n(AnB)—n(BNC)—n(ANnC)+n(AnBNC)
snmedflwer Qumssed (Cartesian Product):
A opmib B odu sevmisefllen sniedluwies GQUmessd A X B eaid Ghssiu G, A X B ={(a,b);a €
A,b € B} ean auenpuimissiuGSns. 9165 Guraim A, B wppid C oudlul clpeim senimbiserer
srmedwier Gumesed, A X B X C ={(a,b,c);a € A,b € B,c € C} el auedJwLmISSLILBHBS.

S
1.AXB=BXAeaalevA =B
2.1(A X B) = n(4).n(B)

3.n(A X B xC) =n(A).n(B).n(C)

Luibd 1.1

1. SpSHBTERILIMGUSMET LI Iguled (penpufled 6T(IpSHIS

() {x € N:x? < 121 opgid x @@ UST
GTERTGRITGLD }
22 =4 (leaeug UG aeiapilb Sie0ev, LST
TeIamID 60w, 4,8 GLABUIRT LG 6TemIH6NTEHID)

32=9

52 = 25

72 = 49
x=1{2,3,57}

() (x — D(x+ 1)(x2 — 1) = 0 erguid
FOSUTL 96T L0ems cpeomieler SHewiLD.
x—Dx+DHE*-1)=0
x2-1DE*-1)=0={1,1}

(iii) {x € N:4x + 9 < 52}
x=1=4(1)+9=13
x=2>42)+9=17
x=3=43)+9 =21
x=4=4(4)+9 =25
x=5=4(5)+9 =29
x=6=4(6)+9 =33
x=7=4(7)+9 =37
x=8=4(8)+9 =41
x=9=4(9)+9 =45
x =10 = 4(10) + 9 = 49
x = {1,2,3,4,5,6,7,8,9,10}

) (x> =3xeR-{2}}

x—4=3(x+2)
x—4=3x+6
0=3x—x+6+4

2x+10=0

2x=-10=>x=-=

x = {5}
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2. {—1,1} aib FWISGMBH FWIH S LML (LHBUT6D 6I(DSHIS.

A = {x: x is an integer and the roots of the equation (x — 1)(x + 1)(x2 — 1) = 0}

3. SPSHSHTERILIDIEUDBDIGT 6TeM6Y (LIQA|GTeN HewID, (LpIgailleheuTd SHewib eIaiLGHmeas GBILLIGS.

(i) {x € N:x e16fiug @yl enL iGNl LI&T 66wt }
A = {2} = @wpgeyeiten emwild

(i) {x € N: x aiflug @BOBLILIHL LIGT 6T6wT }
B ={3,5,7,11,13,17,19,23, ...}
We6flebeuTd  HEWILD

(iii) {x € Z: x sz usems elLds GmBHS BJenLLILIeDL 6T6wmT }
C={.—8,-6-4-20246.8}
WIgailebeuTd  HEWILD

(iv) {x € R: x eteiug @@ aldSHUpx 66w}
WIgailebeuTd HEWILD

V) {x € N: x etz e NESHUpDI 6TewT}
WIgailebeuTdH  HEMWILD

4. Yeeumeuaioumpenms, HSGbd A, B, C semmisemends Oameni® afiumisaab.
HAxXx(BNC)=(AxB)N(AxC)

A={123},B =1{4,5,6},C ={6,7,8}

LHS AX (BN C)

BnC = {6}
AX(BnC)=1{1,2,3} x {6}

 (C R N T ) N (1)
RHS

(AXB)N(AXC)
AxB =1{1,23}x{4,5,6}
={(1,4), (1,5, (1,6),(2,4),(2,5),(2,6), 34, (3,5),(3,6)}
AxC =1{1,2,3}x1{6,7,8}
={(1,6),(1,7),(1,8),(2,6),(2,7),(2,8), (3,6),(3,7), (3,8)}
(AXB)N(AXC)={(1,6),(2,6), (3,6)} ceerrerrrerremsrseerrrerrenreseeseen (2)
(D) wipmid (2) edmpa, LHS = RHS
AX(BNC)=(AXB)Nn(AxC(C)
({)Ax (BUC)=(AxB)U(AxC)
LHS
Ax(BUC()
BUC = {4,5,6,7,8}
Ax (BUC)={1,2,3} x{4,5,6,7,8}

={(1,4),(1,5),(1,6),(1,7),(1,8),(2,4),(2,5),(2,6),(2,7),(2,8),(3,4),(3,5),(3,6), (3,7), (3,8)}....(1)
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RHS
(AXB)U(AXC)
Ax B ={12,3} x {4,5,6}

={(1,4),(1,5), (1,6),(24),(2,5),(2,6), (3,4),(3,5), (3,6)}
AXC={1,23}x{6,7,8}

= {(1,6),(1,7),(1,8),(2,6),(2,7),(2,8), (3,6),(3,7), (3,8)}
(AXB)Uu(AxC()

={(1,4),(1,5),(1,6),(1,7),(1,8),(2,4),(2,5),(2,6),(2,7),(2,8),(3,4),(3,5),(3,6),(3,7), (3,8) }....0.... 2)

(1) wpmib (2) eSmba, LHS = RHS
AX(BUC)=(AXB)U(AXC()

(i) (AxB)N(BxA) =(ANnB)x (BN A)

LHS

(AXB)N(BxA)

AXx B =1{1,2,3} x{4,5,6}
={(1,4), (1,5, (1,6),(24),(2,5),(2,6), B4, (3,5),(3,6)}

B x A = {4,5,6} x {1,2,3}
={(41),(4,2),(43),(51),(5,2),(523),(61),(6,2),(6,3)}

AXB)N(BXxA)={ } e, €Y)

RHS

(AnB)x(BnNnA)

AnB={ }

BnA={ }

ANB)YXBNA)={ } e, (2)

(1) wBpiw (2) eSmpal, LHS = RHS

AxXB)N(BxA)=((ANB)x(BNA)
(iv)C—(B—-A4)=(CnA)UCNB)

B—A=1{45,6}—{1,2,3} = {4,5,6}

C—(B—A)=1{678}— {456} = {7,8} coou..... (1)

RHS

(CnA)u((nB"H

CnA={ }

CNB' =1{67,8}Nn{1,23,7,8} = {7,8}ceuevrrreen (2)

(CnA)u(CnB")=1{78}

(1) wimib (2) edmiae, LHS = RHS

C-(B-A)=(CnAUCNB)
WMB-ANC=BNC)—A=Bn(C-A)

(B—A)NnC
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B —A={45,6}

(B=A)NC ={6} e (D)

(BnC)—-A

BnC = {6}

BNC)—=A={6}ecirrrrennn. (2)

Bn(C—-A4)

C—-A=1{6,78}

BN(C—A) ={6} .. 3

(D), 2) wBmid (3) Swppa, (B—A)NC=(BNC)—A=Bn(C—-A)

(vi)(B—A)uC=BUCO)—-(A-0)
LHS
(B-A)ucC
B —A={45,6}
(B—A)UC ={4,56,7,8} cceoerrrrrerrrrrnnn. (D
RHS
(BUC)—(A-0)
Bu(C ={45,6,7,8}
A—-C={123}
(BUC)—(A—=C)={456,7,8} cocevrrrerrenn. (2)
(1) wBpid (2) 9aba, LHS = RHS
(B-AuC=(BUC)—(A-0)
5 “@um sensHdadeien @T o mii] aleuUTIRHID ST SHHMBCE 2 L Hawois W’ 663 dnmnle
9 GUINLOGH SR SLITUIS.
CaTheHsLILL (BelTen FaBBl SHeUBTRISTGLD.
a.am: A={a b} Bz 2 minsear a,b, A & o | samser{a},{b},{a b},{ }

A & 2 piiyseT a b b b A &1 2 I SeiDTd eIV,

6. n(P(4))=1024,n(AU B) = 15 wpg> n(P(B)) = 32 aafed n(AN B) sreaws.
n(P(4)) = 1024

2" = 1024 = 2" = 210

n(4) =10
n(P(B)) = 32
2" =32=2" =25
n(B) =5
n(AnB) =n(A)+n(B) —n(AuB)=10+5-15=0
n(AnB) =0
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7. n(ANnB) =3 uwppibn(AU B) =10 aaisd n(P(AAB)) srewis.
AAB = (AUB) — (ANB)
n(AAB) =n(AUB) —n(ANB)=10-3=7
n(P(AAB)) =27 = 128

8. AXA aap sewidHed 16 o miiHeT o eitenen. Gedd SiFevieiien @ o miliser (1,3) wBEd (0,2)

elafled, A &1 2 _mIlI|BMeTd HTEHIS.
n(P(4)) =2
2" =16
on — D4
n=4
A =1{0,1,2,3}

9. n(A) =3 wpgp n(B) =2 a@ib PUbSHIIBSLULB SimwhHeTen @ swmEser A , B gy&ib.
(x,1),,2),(z,1) eciuemeu A X B e samsbHaieien Hev o mi'n|@enr eiafed A, B SHeawimidamends
sTeis. (@hE X,Y,Z piBlend Gupiu'L o mpiliser)

n(4) =3,n(B) =2
A={x,y,z},B=1{12}
10. A X A semgded 16 2 _minser o eener. S = {(a,b) € A X A:a < b} aaip sedHe0 o 6ien B
o miser (—1,2) wigd (0,1) aefled S Bed 2 siten LBH(P6iTen 2B |HM6NS HTEHIS.
S={(a,b) E A% A;a < b}
A=1{-1,01,2}
AxA={-1,01,2} x{-1,0,1,2}
={(-1,-1),(-1,0),(-11), (-1,2),(0,-1),(0,0), (0,1), (0,2),
(1,-1),(1,0),(1,1),(1,2),(2,-1),(2,0),(2,1), (2,2)}
S ={(-1,0),(-1,1),(0,2),(1,2)} [ < b etailev]

wrBledssit, OTlE6T, Benl OeueflseT LOBEID DETENLOLILIGE BH6IT
(Constants, Variables, intervals and Neighbourhoods)

wipfled (constants): @ GBI L saflsd CFLOUMB (WIQIHID LOTBTN EHEGD SIETEMa! SIe060H!
Sewiwd, @b LTBed aTaIB DIMWPESILGSBSI.

6.&BIT: 6lewIdbeT 1, 2, 3, ....
wrpf (Variable): g® safss GFwedpenpule GuTgkl WIBILGL Q@b Dlemedeu, TN eTaILIGABSI

gCxpamid @ wrduier i LB wiflseflear wHliysemend Fribal Deveord CUTH DiHemeT e FTJT
g (independent variable) eieids GPHS&HCBTD. £18% Fowid BT WA I3 WA BT FTThH
Souler, o aribhg i  (dependent variable) erer oiewpSEGBTD

o.8m: QFeleusshdler Lyl A = 1b

[ oBmib b gpFuiemen gmym wipflaeTr Sy geeeied [ wBmid b opuieuBBing ChrguiITe &I ILGm6
SloMMébd  (LPIQULD.

A eeiugl gnihs wm oLG. gareilsd &% [ wBmib b gyFuieuBens gnibaerendl. [ b 61 wHlisel
wommb Gurgdl A e WD WTwID.
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Bl CeuaiiasT BBID SemelILGHser (Intervals and Neighbourhoods)

Bl Geueriizsit (Intervals):

R a1 @m o U sewioren | oueidl @b Benl Oeleiwins Smes CeauambBoLoeisd

i) -60 GoBhsH B 2 BIHeT SHHd GeuewiGld. Gosid

ii)a,b € lopmiba < ¢ < b aafled ¢ € [ aterr B(hSHFHe0 Bouemi(hid.

IBhHHHHTL(B: 5 &G (8LDQ'3|'Ju|'_(BLb 7 2 olLd GOBAUTHAD 2 6Tem CLOUICIETHTSHETNEET SH6wILD.

“__

wuaesr Ben st (a,b) {r:a<zx
[a,b] {r:a<zxr<b} o I
(a, b] {r:a <z <b} ,0,—7,
[ a, b) {r:a<z<b} o, I ¢
wrauhn BeoL oevefl (a, ) {r:a<zr<o} - W
[a,00) {r:a <z< oo} F ¥ I
(—o0,b) {r:—0<z<b} 1—(I),
(-oo,8] {z:-0<z<b} = i
(= o0, @) {r:—-o<r<o}
seg B Si16060 g GuolIewsTT SerfledT 860D

oemienll LG (Neighbourhood): a eigniid veitefulenen 2 eiten_s@uwl ahsOuTH Hbbsd Senl Galefud
a eemib Ljeiefluilen SIewIenLILGHWTGD. € 6TaiUFHl @@ end 66w, GUILLUTE WaFABlwg seflsd a
ulesr € SememOlILGE eaiug (a —€,a+ €) aamp B Geaellwngn. (a—€,a + €) — {a} aaug a g
BHAUL DeHImIILGS aaab Sismer 0 < |x —al < € aamayd G NILGSBSI.

€ ! ) £ & >
o -C d a-+e a-e o a+c

@grLimymer (Relations):
S aaiugl g8 @b OeuBBBB HeWID 66k, S @6l WHTen eh GHTLTL R eleiis. @UGUTg

i) oimansal a €S @D a Qad a 2 L6 OFTLTUmLWSTES SHbHTe0 R gl sBaL bs

g y(Reflexive) ereumii@ip.

ii)a oo b o et OHTLTL WG 6Tefled, b IH A 2 L 6T QFHTLTDL UISTH DIHIDUID 6TEIHBT6D

R soyeigl gwFfT QeHmimy (Symmetric) selilid.

iii) “a ooz b o L a1 OFHTLM DL WIS WOBBID b SLeidl € 2 L6 QFHTLTmL WG eTapndBLUTEH a

RH € 2 L6 QFHTLAYDLWISHTH BHEBSD” TeBIed Sueighl &Ll QT (transitive) eretili@Lb.
Bbepen QOFHTLTS6T gl OamLyse (basic relations) sieriLi®Lo.
gwrerg Gzmiimy (Equivalence Relation):

S aaiug gBHeID @RH HWID 616IH. S 60 2 6en @b OFHTLTY R, sB&EL(H, FWFST BBID HL LS
OaTLiTuTe SmULT, Dig Fomerd CFHTLTL eTeTlILI{BLD.

uuiied-1.2
1. Spsaramid OFHTLILBEHEG SBFH.B, FLFFT LBBID &LU YPIuebBens LB uImuis.

() Wens wap eemimeiisd QHTLIIY R syeig “n 6 ugpdbdH m s BmhsHT60 mRn” een
QUM TWDBISS LGB MBS

n & GHHH M Ud BMHHHTe0 MRN 6160 INTUINBISHLILIGS B!
FSBH_G : MRn eaafed, n &1 uGHHH M &b. R @ SBHEE SLGLD.
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FFST : MRn aafled, N & AGHH M QYSGb. M= n aaied m < n, G. BaleuTs S HbHIHTeL N
& UGHHWTS M QHEHHTH. 61anBal FIDFFT ©I606V
&Ly : m,n,p € R aalsd mRn wspitb nRp = mRp
n & GHH M BBID P & UGHHH N
LP S AGSHH M SGID
~ Ry suab
(i) P eqiiug sHensHeieisn SiewensHsl ChTaCaThsefllen SHauibmd GUIILSTE OFBTens. QFHTL M| R e6ilgl
“P ek m @ 0FRGHBTE BmbHHTe0 PRM” eel euenywnISSLILGSBSI.
f seig m 5@ CFRGEHHTE BHhHTer YRM sie QBTHHBLILI B6TENSI.
[,m,n € P aien Gsmeiren
FSBaLB: e1hH0uTH CHTECHTHL DHBEE CFRGHHTE MBS euTUILILIsLeNsL.
~ IR
“ R 3B&.6 Si6060
FIOFL:
[Rm = mRl aiafled, £ Syl M &G CFRGHH => M Yos | &6 CFRGHS
~ R Fw&fyr@id
SLLILY:
[Rm wimib mRn = [Rn
{ oueig m HE CFRGHH = M WO N &G FRGHS
f ool N HE CFRIGHH D66V
“ R ®sLLL S16060

(iii) A e @ GOBLUSHE 2 BINTEME6T DiMHAUMIUID QBTERIL HEMOTES SHBHIS. OB R
aeugl “a eeieum b e FCHETHA HevemsvOuisicd GOFHLM| R ek aRb” een euenJuIBIBS LGS BSI.
A eeTLg)
A ={em &bhusHa 2 BILIaITE6T SinaumIuiD CBTem  &euiib}
R ={a eetiuait b &1 FCxrHM Eevemsv }

DL (b:

aRa bRb cRc

(a,a) (b, b) (c,0)

a eteiuenT aeydb8s FaTHMWTE QmeEs (Wwngl eer eiamalsd @EULIGUUL BeTensTsd R HBEHM®L (B
QBT H@GLWD.

FIDFS:

aRb bRa

a eeiuelt  bég F8HTHNWLTE B HHBHe0TD. HYeTed elemaled a eleiig bsii FCHTHMN Esvewsv
FIEILIBTEY FOFST QsTLiTy Sieiml. eten@su, (a,b),(b,a) € R

&L LI

aRb,bRc,cRa

(a,b),(b,c),(c,a) ¢ R

a el b @ b eleiueT ¢ H@GD, C el a S FCHTHAWTE G (HBSHEOMID. SEUIT6D
ellenmellsd a ereiLieT b &@& FCHTHM @evemev etalled b erstiLionT ¢ H@GD FeHTHAWTS EMHHS
uieorgl. stenBeu &Ly sivev. (a,b), (b, c),(c,a) € R
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(iv) A eeiug @® GO0LUSHS G 2 BINIMTH6T DiEnTIMIUID CBTEHIL HewID 6168IH. QHTLTL R
ereiilg  ‘a eleiuauT b et F@HETHM @evemsv etalled QBT R el aRb” sien auedyuImIbHIILGEBSE.
A ={@mn oOLUsHsT Gusw 2 piilaTselst semid }

R = a eeiuaut b et #CsTHMN Bsvemev.

SBHL(B:

{(a,a),(b,a)} €R

elemellsd a ersoiieuT b uilehr FCsTaHM @evemevOwiailed a sl as@GD FesTHAWNSE B(HbHH
@uwieorgl.

oranBeu, (a,a) € R sBa (hdh QBT WGID.

FIOFST:

{(a,b),(b,a)} €R

a eeiuedT b &@, b et as@ FesTHNwTs RMmbs Bulsonsl e alamealsd FaplubTed Senel
FIDFST QFHTLIL U@LD.

{(a,b),(b,a)} €R

SLLIL:

{(a,b),(b,c),(c,a)} ER

Bhs GHTLTI a,b wBBIbd ¢ ySwalTssl @HaIHEOSTHT FeHTHAWTE G HHHEOTD LOBHBID
@6V6VTIDID Q([HEBHEVTID 6IGITLIGHTE0 Sewel HL LIS CHTLITL Y@Lb.

(V) oiwansgs Buicd eewmiserilen seishdlsd GHTLTY R eeiiug "x + 2y = 1" siefled XRy 6160
QUM UINIHSL ILIGESBG.

N ={1,234,)5,..}
x+2y=1=22y=1-—x

2y=1-0 2y=1-1 2y =1-2
2y =1 2y =0 2y =—1

_1 1 =0 (10 _[1 -1
Yy=3 (O'z) 9 (1.0) Y 2 (2’2)

X+ 2y =1 && wHUYBmeN HILBIHSTEID FLOGILITL 960 QBHBEGD Ly QImIHE
142(00)=1=2>14+0=1=>1=1= (1,0)
(1,0) ereti3 Ueitelemws Helly BB LeiTeNBEHSEG STemT GRUICOTH.
SHB&L(:
aRa bRb ={(a,a),(b,b)} &R
g x =1 aeaipidb y =1 e6iim @¥UILLTeID FosmurlgBg = 1 ees waHlys SenLSHsTgHl.
gar x+2y=1=>1+2y=1=>1+2=1=>3+1
oTe Semel HBEHL (B DI6L6V
gw&dm: aRb bRa = {(a,b),(b,a) & R}
FOGUTLIQEY X &G 1 etaipid Yy &@& 26le0d GBIUILLTID D6H FOTUTLIQEY XH@ 2 6D V&G
1 slenld GBIULILLT6L sSTeysel @@y wrghlflums Smluglsvensv.

61.&bIT:

x+2y=1 x+2y=1
2y=1—x 2y=1—x
22)=1-1 2)=1-2
4+0 2+-1

olenBal FIODFFT SlenLWITHI.
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SLLIL:

aRb bRc cRa

{(a,b),(b,c),(c,a)} € R

as@Ib, bes@d LeTealaeT @eimres GMIUILLTEID FoeUT 1960 2 6iTen DAL Henl_bHTaH. H8H
Gureiiml chH@GL adb@ UsTeflEeT QeiBre SMbHHTEID FOGILIT 1960 SHHGD wHiy = 1
SHevLLILglsvemev. slenGal Eemeal &L LI OHTLTL Di606L.

2. X={a,b,c,d} vsgib R ={(a,a),(b,b),(ac)} aes O6zmm R g () sbeaw 6 () sFwsdr
(iii) sLiy (iv) gotens Oy e 2 (houtds R o Ler GoidsiuL  Gouemigw  G@®BHSULF
2 MINL|BEN6T 6I(1DSIH.

X ={a,b,c,d},R ={(a,a),(b,b),(a,c)}
sma’ ®: X = {a,b,c,d}
aRa  bRb  cRc dRd
R ={(a,a),(b,b)} aaiug {(c,c),(d,d)} €ER agduapms CFibs FHBHHL LIGLD.
Fw&dm: aRb bRa
R ={(a,b), (b,a)}
{(c,a),(a,c)} ER & Goidas FwW&&T HGID.
&Ly aRb,bRc,aRc
R ={(a,b),(b,c),(a,c)}
@xev (a,c) wl B 2 eenHTed Asmer CFTdbs Chmeauulsdene. eemGal &L &L Wngi.

aaiBau Fomedh GOTLTuns @més (c,c),(d,d), (c,a) o Gxids GauamiBLD.

3. A={ab,c}uoppiR = {(a,a),(b,b),(a,c)}eawss 6amLny R @ () spa @ (i) swsdr (iii) sLoy (iv)
Fomensh QML el © (heuTdsd R o L et GoidbsliiL Goueiiguwl GmBHSLLS 2 BINILGM6T 6I(DHIS.
sma®: {(a ), (b,b),(c,c)} ER
alenmmaiev (a,a),(b,b) w G BHUUSTed R o & CFids Gouawigwl Gophaul g o i (c,c)
DG LD.
gwsdr: {(a,a),(b,c)} ER
allemmalsd (a,c) eaiugl R 6 o etong). eiaiBa BFTds Gouawigwl GephsUlF o miiy (c,a) SuESLb.
BUBuTs Ba FWFFT QHTLITY DYGLD.
sy {(a,b),(b,c) (ac)} &R
alammaled (a,c) eeip 2 piineg Gaids Geauewiouw 2 miiny (¢, a) G S0 Bbs 2 il
sLIIL OsTLTmU 2 mig Gauiaugemen. &ig L Bosveurioed {(a, b), (b, c),(a,c)} eem w’ GId
FHPWHTO A& S OHTLTU6THI

Bag Fonaid QsTLTurs wipp Bsreas Geuewnow o miny (c, ), (¢, a)

4. @ FmsIHeeen SlEnaisHH (WEHCxTemmisale samibamad P eaiGumb P 60 R eieiB Qamiimumeng “a
s b e agansasste Qmiilar aRb” et aeUBIGSILGHBSH. R e@g Fomadh G
6160 [HBI6Y 5.

P = {on sasdaener maibg (psECaTanimiseie sewid }
R =a ooz bai augbaunsHssies B HoHE@LD.

P={ab,c..}

aRb
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swa®: {(a,a),(b,b)} €R

QH SHNHHeL a eaaiugd a &85 abauTHaHTE Siemowieond. aRa eaBa B& SBEHEH OHTLITY
G LD.

{(a,a),(b,b)} ER

FLOFST:

{(a,b),(b,a)} €R

a eeiugl b &G, b aaiug ¢ HGD aYOMTHSHTH DIMIDWIGTD. 6TedlBal FFST OHTLM 2 6awiB
aL_tny: {(a,b),(b,c),(a,c)} ER

a eaiugl b &G, b a&UF ¢ HG, € THUSH A S, PMH HNHH60 6IRIGNIMBB  (LPBGHTEVIRIBEEIT
AUMIHBTEL SIeMa aUCMTHHHTH BHBGD CTEIBID, Db HeNHHe0 auemFwILBL o miniBg {a,b,c ...}
08 OBTHSHHTAID DIBHAD AQLCUTHHHTS DIMOWIGOTLD  616IIMI  FmBleuSHTe0 &I SLLUYGH OFHTLITY
eTeuTLILI(HLD.

cTeiGou, Slemeu FoTendh OCGHTLTLY eTeILIBHLD.

5 Bwed eewizellenl sdemiddHed R aieiug “2a + 3b = 30 aafled aRb” aen auemyWpIGHILGHBH R 60
2 giten 2 _milisemen eSS g (1) sBa®@ (i) swssr (iii) aLiy (iv) swrtend OHTLIUT aa@LIMS

gflunirée.

Buwev etewt = {1,2,3,4,...n}
2a+ 3b = 30 2(6) + 3(6) = 30 2(9) +3(4) =30 2(12) + 3(2) =30
2(3) +3(8) =30 12+ 18 =30 18+ 12 =30 24+ 6 =30
6+ 24 =30 30 =30 (6,6) 30 =30 (9,4) 30=30 (12,2)
30 =30 (3,8)
R ={(3,8),(6,6),(9,4),(12,2)}
S(B&L6:

{(6,6),(3,8)} R

aleiGou, Demer HMBHFLBH HI6L6L
FLOFIT:

{(6,6),(3,8)} ¢ R

eTa0iBou Bemeu FIOFST 9|60V

sty {(a,b),(b,c),(a,c)} ER
{(3,8),(6,6),(9,4),(12,2)} €R

aeiGal @& &L OHTLTY DyGLD.
95660, BFH FOTaIH OHTLITL DI6L6V.

6. Qgsiemeanuied o 6iten DdHeflaln HWIHHL “BLL” @ FOTOISH QHTLTUIH eTeilmg HepLilds.
A = {Ogaiewanuiled o eien WwdhHefesr Hewid }, R =/ L
SbaL[:
aRa DRb
{(a,a),(b,b)} € R
CFatenenuied o 6iTem dHHeMed a eTaiLeUT aas8s mHewUITe: EHoHS (PQUTH. DIHEMeL B HBEH B
UBMHI.
FLOELT:
{(a,b),(b,)} € R

a eteueIT bé@d, b a@UeIT ASGID BEWILITS EHEBEeTD. 6iediBal, BdI FFE] QOHTLITY QLGLD.
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SLLIL:

{(a,b),(b,c),(c,a)} ¢ R

a ereueIT bé@id, b GIaUT CHGID, COIeAT Ad@GID HEWTUMTS E(HHHEUTD WOBHBID BE0EVTLOEID
Bmdbsend aaiCol B SLLIL CHTLTU6IEI.

SLEMBWT60 Eenel  FLOTEIHO\HTL TLIV6V.

7. Pwed ecicwiseflel SHewidhded QOHTLIY R ez “a+ b < 6 5 @mbsHTed aRb” een
uMIWUBISSEIUGEABE. R 60 2 _dien 2 _gilismen eiqpgis. g (1) spar @ (i) swsdr (i) eroy (iv)
Fotardh QBT eeLemng FhlumiTohas.

S =1{1,2,3,4,5,6}

R=a+b<6 aRb

1+1=2<6, 2+2=4<6, 3+3<6>ac<6

a+b<6

sba’®: {(a,a),(b,b),(c,c)} €R

(1,1),(2,2),(3,3) eaip yeiteaeir (a,a), (b,b),(c,c) aain augaushsded Smobdeaimer. BbsH Leiemaei
@Gy wrHflwrs SmbsTaId BFH6ar WHliLseT GeuaiGapTarmel. aaiCo, Qe SHBHELH DieTHI.
FLD&FSTT:

{(a,b),(b,a)} € R

1+2)<6=3<6 (1,2

2+1)<6=>3<6

(1+3)<6=>4<6

B+1)<6=>4<6

4+1)<6=>5<6

(1+4)<6=>5<6

5+1)<6=>6<6

(1+5)<6=>6<6

yeneflaeir: (1,2), (2,1),(1,3),(3,1), (1,4), (4,1),(1,5),(2,3),(3,2),(2,4) Bbs ueieflser Siemearsaid
(a,b),(b,a) eugeudhdled EmobHaBer WOBBID BHET WAIBEDHD PEHBTS E(HHHBSH. TGl Bemal
FOFFT QFHTLAL SI6060

SLLL:

(a,b),(b,c),(c,a)

(1+2)<6=>3<6

(2+43)<6=>5<6

(1+3)<4=>4<6

yeeflaen (1,2), (2,3),(1,3) ewiug (a,b),(b,c),(c,a) aaiB augaibHed DDOISHTEO Benal &L LILd
OHTLITY LGLD.

aeiGal HBHB Siem, FEFFT woBpId SLOL W GO FAumTssliuGapg. 6aBa B& FoTard
C&TLiTU6TI.

8. A={ab,c} aazs. A a1 Szpmen WsFFPW OCFeICeuaitenoujenL W FIOTEISH OHTLITL elaien? A 6
Bgrer Waleufiw CFeaiCsaiienoulenL Wl FIoTers OSHTLITL| eTebret?

A={a,b,c}

A a1 Bgren WsFFARW OCFaGCeusmTenOU LU FloTend GgTLTL
A ={(a,a),(b,b),(c,c)}
A a1 1Bsmer WsIEUTw GFaiteuesenDUleL W FLoTerd GIGTLTL
AxA={(a,b,c)*(ab,c)}

= {(a,2), (a,b), (a,c), (b,a), (b, c),(c,a),(c,b), (c,c)}
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9. Z & “m—n ez 7 Q60 augUBLWeailed mMRN” aens QL] R suempupissinLmed R eaug
FoTerd OBTLTL eten BlpLidbs.

mmn€Z e o sien EH 6l6wIGH6T 616, &BLLIL:
mRn oipmeugd m—n 8 7 uGHGLD. a—_b:k,a—b:ﬂ(,l’i:n
m-n _ B 7 7
T—k,m—n—7k b—c=7n
SBHE_B: a @@ oew eafled a—a =10, 7 s a—c=a—-b+b—-c—-7(m+n)
QUGSLIGLD. e m+n
aRa &g @eaQanm a € Z 7 ' _
. . . a— codl 7910 aGU®p. aRc aenGal  aRc
R f—“ﬂi'a*'—@ gy S4SLD. SIS OBTLTY SLEGID.
FIEH: ] “ R oeigd sBaE B OHmLiTy, sLUUsS OHTLT,
a,b € Z,~ aRb oigteugi a —b oyamgl 7o460 FWFFT QBT SuGLD.
M%U(BLD' FLoTardH QBT SLELD.
—=ka-b=7k
b—a=-7k

b—a b 7 o0 euGURBLD.

- aRb = bRa sw&di siuGb.

gmyse: A wBpId B odwimel &m SHenimisel oiaih. A X B @6t o I senioneid OHTLT] [ oueisl,
A dmpa B 6@ euempumissiiug gy (function) eers gap GeuemiGiomullen &1Dabamemid
PUbHenersamen Henmey GFuiw Geuemi(BLd

i) omansHa a € A @D IoTml @b 2 i b € B sal Sieninge0 CeuewiBLb.

ii) (a,b),(a,c) € f aafled b =c BHHH0 GauewiBLd

Byewi® FTTUs6T [ LBBID g FID aefled SeuBpilel SFTTUSRIGET FIOWTS EHHSHI FTTLSS eVl6Ten
smaibs a @b f(a) = gla) aar BmeHHe0 GalewmiBLb.

flev eralenowmen amiysei (Some elementary functions):

gweflF ammy (Identity function): g8said @ Geupmms @ewid X eais. f:X = X 6B FriuTes
f(x) =x oen QEAGHH X € X HSD UDFUBISHILL LT DiHemer X & Hmer FalFamiy erensl
SImSHEHeuTD. Baid SiHewen Iy erarayd GILILIL 60TLD.

wrpfleds gmiry (Constant function): X wmmid Y eeienen @ sewmisber. Guoed Y 60 2 6fenm b
Bleneowimer o miy ¢ aais. [ X > Y  aeip aniuteng f(xX) = ¢ oo Semaisg X € X S@lb
QUTWIBISSLILIL L T6L Sigener MledF &ML eleiml Fnpmeold. mpsled Fmiilen LoFHIILH6T FmTLSLD
W(mWHSGD @CF HIILITEGLD.

JgBr@Ib @ sewid X eais. Smarsa X € X &@b f(x) =0 auemyupissiiul LT Sisomean Legadul
gmiy (Zero function) eeim SImWSSILIGLD.

o’ (GF amiy Sevevad elewtemiena] ami] (Modulus function or absolute value function):
fiR > R aeip gy f(x) = |x| een cuenymibsiiul Lied (@mE |X| aa@ig X e G Si6060S5
GTENTENT6EN6)  LDHILITEGHID) DIHMT LD BFSFTTL DI6V6VSH! CTEWTENI6NG| FITL| 6160 dnMBeVMID. |X| et
SDSHHTEIOTH  UEDTULINBISSLILIGS BS).

—x;x<0
x| =4 0; x=0 x€€R

x; x>0
Gl GF amiy (Signum function):

X
—;x#0
f:R = R aietip aniiunevg) f(x)={|x| x
P x =

alevteumld. @Faniilenesr sgn eleeb GMILILIL eomLd.

GT  QUMTWIBIGHLILL L Ted, @FamTilener @Gnuil BFamiy
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BUGum pep etewt &mimy (Greatest integer function or floor function): f: R = R eeoip gnimisd  f(x)
aalsl X 20 olLd GmBaursGaur 9levevdh FLOWTHEUT BHSEGL LBICLIM (LPLY 6T6%T 6Teu
QUMTUIBISSILIL L T6D DIFFTTL SIS (1pp etewr JmiL Slevevg floor gty etenm SienIDSHSIILIGID.
BFanimiomer |x]| eeid @il somb

B5Am wpw eew gy (Smallest integer function or the ceil function): f: R = R e gmmied f(x)
aailgl, X 23 ol oFHTHCT Dievevdl FWWOTHEUT DHSBGD LBEHAMBI (LY 6T6u8T 6T60T
AUMTUIBISSILIL L TEOD DIFFTTL I6FAM (Ip(p 6Tewr &M Sevevdl Ceil Fmiy eren @b, SFFiTLGS e
GBI |.]

GUlY: CoB@BUILL &@m STTLSMmeNUD LIQHIne0 FTTLIH6T 616 DIDLDSHHEVLD.

gmysefar auamaser (Types of functions):

PIBISCBTEIBIE F1TL (one to one function): f: A — B eiaip g1 @SIBISOSTHBIN FTTLTS E(HHD
Geuemi@Gomuilesr x,y € A, x #y = f(x) # f(¥) eaiomm [ owvevg Bagrs f(x) = f(y) = x =y]
Siemiowl  Gauemi(BLD.

GupBarThmev amiy (Onto function) : f:A - B et aniiy CuBGaTTHEHed FTTUTS B([HHD
GouewiBomulest, eeiQeutqy b € B &@ib f(a) = b eiomp GBHSULFID @b 2 mi] a € A & BhéHas
GouewiBd. DiHToUH f T aiFgsd B o5 BhHHe0 Gauewi®L.

G QSTBIHCBTEBIET FMTlener 2 6 GFasHaHIDd agmiy (injective) erasipid, CuBBETTHHM S ienet
Gwed GFISHID iy (surjective) eraipid SIDLPEH6UTD. BOVID PETBIBOHTEIDI LBBID GLBCHTTEH60
orer @yewienL b QuBBlphsTL SiFamieny GmupF amry (bijective) el gameomid.

gmmier Gwimworm (Inverse function): f: X - YV esiug @mumps gy eeis. gy g:Y = X oueia
f(x)=y e Gurg g(y) =x e euemyumbsin minier Fry g = fer GoToTG eem
SmpssiIul G [ aar GRUI_ILuGSBE. a1y f ChILTH 2 mLWsTs SmbHTe0 [
GBTLOTBBISHHETENID © DL UIFH 6163 FnM60TLD.

gmiysefed Quibsenis GFweoLm®ser: (Algebra of functions):
X @ Sewid eleis. f1oBmid g eTenn @@ Guuinodiig gmiiset X & 18s1 auenyupibsILGHBS 6T6is.
SmaTHH X €E X H&

D +9)x) =fx)+gx)

i) (f —g)(x) = f(x) — g(x)

i) (fg)(x) = f(x)g(x)

) (£) 00 = I8, gmig g () # 0

v) (f)(x) = cf (x), c 9@ wied
vi) (=) (x) = —f(x)

dlev HApry ammyser (Some special functions):
uedgpiy aminy (Polynomial function):
f:R > Raem sy f(x) = agx™ + a;x" 1+ a,x™" 2 + - + ap_1x + ap, a; aeme oTHeds6, elen

UMIWINISSILBOEWN, f-20 LGOIMILIL] FTTL| 6T6IBNDSHEUMD. AIGULILBHH6 SIEDLOHBICT6TS
LIsOQIBILIL|SCHTener  616ITLISHT6D LISOGVIMILIL| FTTL| 6160 DIMPSSLILIBSMSI.

@Gpflwed &mmny (Linear function):

f:R—> Reaep gry f(x)=ax+b,a#0,b sudwemal wINHeH6T 6IIHI GUEIUIBIGSLILIGLOTEITED,
oipmar Griwed amiy (linear function) eter  &jemipdH6OTID.

Grflweump &niny (Non-linear function): Gpflwed oievevrs gy CrilweoBds &y samILGEBSI.
u@seW&any (Exponential function): f:R = R eieub gy f(x) = a*,a @n GopuBs wrfed, el
AUMTWBISSILGSTS BHHHIS. a = 0,x #= 0 eeafled, BFanTy ymedw gmiures Seowwbd. a =1,x # 0
aafed f(x) =a* eeug f(x) =1 eaadn wifeds gy syeb. a > 1 aafed, f(x) =e* eaug
P LRSSV ST DYGLD.

wLsemas amiy (Logarithmic function): a > 1 eeiug @m wrfed eeis. f:(0,0) = R eigid @
gy f(x) =log, X a1an eUEDIWIBISHBLILIL LTEY SIHemedl DL &Hend &L eleieunid. Ggld &
gniussHear 1BHTear @oues@G) amiy f(x) = a* & GhToTm, 1L dbmad FITE SienLouib.
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al@supm &riy (Rational function): s@ps gniussdsd f(x) =% oTe0  GUETUIBISHILIBID QLoD IL|EF

gy (@mi& p(x) wiph q(x) eydwer uodpIis Catmeasst, q(x) #0) f ama gnk aldswol
gL el SIempsaLILGaABE. q(x) = 0 66 Fwaun gear Sremamens Saliss R 60 GUBLILGLD
WHILH6T QFSFMTLHETNEIT FTTLSLOTET  SIEDLOU|LD.

semevasips gy (Reciprocal function): ysfwiopp Guuiediyg gy f(x) &6 SS&bHDH FTTLEBSHH 60
gx) =$ 16 GUEIWIMISBILGL Quuoding gmiy g ouwoig f & someudpFaniy oyg. f(x) =0
61608 FLOGIILIML Q&S STaydemel R 60 @b BHHd GUBLILGLD ST SFsTTLEeMer FTTLSLTS

Siemoujld. o gigenions f(x) = ﬁ &1 1806Oum gmitusore R — {1} sienouib

@beplumLFFT wipw @y el lusmL gty (0dd and even function): smenss X € R S
f(=x) = —f(x) aafed, f:R = R eigud &I Q@ PBOBLILDLFSFTIL] GIIILGLD. DmarHs X € R
& f(—x) = f(x) aalled f @b BILeMLLILDLF FMTL 6IeILIBLD.

gmiyseiar Waren GFweoun@aser (Operations on Functions)

gmysefler Ggmiy (Composition)

f:X > Yuopmib g:Y - Z aeiuenr § gisen eeis. SUGUTEH gniy h: X — Z aeug @elQeumm x € X
s h(x) = g(f(x)) een auedIWUDIGHILL LT SiHmen g o Ler f & GFIiy 66D DIeNDESSHEITLD.
oI g o f eeim GEUILLLGSBaE!.

uuimsd 1.3

1. @ usteiulsd ugHGsmmyTd aEGLILIsd 4 Lfleyseafed QOTHHID 120 LOTERICITSSIT LigHSGIMBET. LoTewTeuTHe 6
seond A wipgd Lfeysefenr ®ewnbd B eeiis. “X ety womewieut Y LfleleddhbeTed X s Y 2 L6
O WS 6l  almIUIBIGSILGEBE. BHOHT M| Frurglor? @6 GwroTm GHm_m| ubd
all6NSh @ &.

LDITGRITGUIT & 61T ey

“x et wmemienm Y IfleledphHTe0 X Sed Y o L6 OaTLmemwig” A = B 8% @ Oamunglb.
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11 b ausly saibhE, SHMIEIH6T, CGHTLTLS6T LOBEBID FTTL 6N CoumnlaE m@é
Gwiromm QFHTLin:
B A
ey LD GRT6UIT HeTT

BB @@ QOHTLIY Sisvev. gLleuallsy, LDHIILBHHD 2 616em 2 MINLH6T HINW LDHIILSHH60 QeimISEHLD
CuBUU L Biped 2 HbBHemen BT B6ITeNGI.

( —x+4 ;—0o<x<-3
x+4 ;-3<x<-2

2. f(x) = x2—x ;-2<x<1 o eepupssigs —4,1,—2,7,0 dweuniso f 6
| x—x? ;1<x<7
k() ; BB SLrisefsd
LGB ST 6.
F(—4) = —x+4=—(-4)+4=4+4=8, FD=x—x2=1-(1)%2=1-1=0
F(-2)=x2—x=(-22+2=4+2=6
f(7)=0

f(O)=x2—x=02-0=0

(¥*+x-5 ; x€(-,0)
2 =] CpTRIREG
| X ; X €(0,2)
kxz -3 ; BB S nseiev
LG ULEHMENS BT,
f(-3)=x?+x-5=(-3)>+(-3)-5=9-3-5=1
f5)=x?>+3x—2=(5)2?+3(55)—2=25+15-2=138
f2)=x2-3=4-3=1
f(-1)=x*+x-5=(-1)*+(-1)-5=1-1-5=1—-6=-5
f(0O)=x2-3=0-3=-3
4. FpeaTEID CHTLILSET FTTUSMMT? eTaLSHMNNE CFTaEEa|D. FTTLST 6160 Djenel GEIBISESTHBT
wBpib CoBesrTheeonr s CFmdlbsayb. &L GEVM60 6TAN60 HTTERID FnBOLD.
) A={ab,clupmd f={(ac),(bc)(cb)}(f:A-A)
() X ={xy z wpow f={kxy) x2),(zx}(f:X->X)

oo euenywimissiLgsst —3,5,2, —1, 0 syfwieuipiled f et

® (it)
A A
Sy
@& @@ STILTGID. WM QHBIHE B3 @ iU, glaeaisd Y € X &@& [Blpsd
QeiimTen FmTéum ojeveugl Bsd FTiTéum  Sisv6v. 2 [H B6Ven6v.
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5. A={1,2,3,4} wmo B = {a, b, ¢, d} eieflsd eiioumd qeuCeuramibago A — B 6@ @@m &y

2 FHTIRIONSESH H([HSb.

(i) @enpIECsTEIHID 16060 BLBBBMTHBHEVID SIE06V
(i) pepIEosTam 6060 YeTed BLoBGBTTH:SH60
(iii) gepEcsTam Semsd GBCHETTHHN 606V

(iv) @eips0sTam wBEId GBesTTSHH60
(i) @opiIsOsTapID Sisdev CoBCSTTHHMID
I606V

A B

7

f

f={1a0),2a),3 a), 4 a)}
(ii) @erpIsECEHTHIE D60 yemed GoBGHsT
SeieuTs QMBS QuisoTHl

ot gmiiflen &mirLiedr
1-2sinx 1
FTTUSSHMSHEH HT60IH

7.

sin @ = sin « ereMey,
6 =nm+(—-1)"a
1—2sinx=0
1=2sinx
1 .
- =sinx
2

6 = 30°
sinf = sina
sin @ = sin 30°

6 =nm+ (D"

(iii) gepEmTam sTed CBGHMTHHE
DI6V6V
Beiaum B mis SUieoTg
(iv) @eips0sTeaip BB GBeHTTH S
A B
1

2

3

4

560 f=1{(1,a),(2,b),3,¢), (4 d)}

fx) = gmﬁm grmier IouUw®m FTTUSHMSH
BTG B.

x < —2 oeoevg x > 2 eleflenid x2 &1 ALY 4oy el
PHs01H8  @mB@GL.  Coed 4 —x?  GoBUTECs

BmeEGD, BHBEH R 60 alidbs cpsuld Es0emev. 6Tl x
aH [—2,2] o6 @emi_GQaieflufled @mb@ID.

@65 Gumsy, x > —3 wBEID x < 3, aeflsd X2 — 9 Sy
GOBUTE AmbGW0, Cosaid X% — 9&@E R 60 alies
apevld @eVEm6D. [ UIH UDILNBISBLILIL 6606m60. 6T6G6
x g [—3,3] areip @ewlGeueilds@ Geausiulaid
[—00,—3) U (3, 0] ei6iip @ewi Gaueidb@ 2 6iGsmujid
AmBGSLD.

BGuoBssemi. Gyewngsnsnu|d @UiGn Curs [ &H@
EHILBID FHILO60EM6L.

: i3 FmiLiled FF b &
8 oo 1 OTOB &1 6l HMD
BHITEMIH.
1
fx) =
2cosx—-1

—1<cosx<1
—2<2cosx<?2
—3<2cosx—1<1

1 1
—-—-=2 <1
3 2cosx-1

lFFHID : (—00, —ﬂ U [1, )

Xy = —26i@ib OHTLIY SHSbH FTTUSHHED @
&Y eTenbBT._(BE. SiGHeN FTTUSD LOBEPID eiFFHD
HTEWI&H.

QamBaHslul_Beten QHTLTY X = —%

f(x1) = f(x2)

2 2

Y2
1

Y1
1

Y1=DY2

f ouensl QemIGCETEIBIeT FITUTELD.
0 € rTusHH0 HIPsd 2 [ ER6LEN6V
gmrusb= R — {0}, eiFgaw = R — {0}
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10. f(x) = |x| + x wpgp g(x) = x| — x eten
f,9:R - R euenjumibsiiuger g o f oBuid
fog snews.

fO) = x| +x
g(x) = |x| —x
_(—xifx<0
|xl_{xifx>0
_(—x+xifx<0
f(x)_{x+xifx>0
_(0ifx<0
T 2x ifx>0
_(—x—xifx<0
g(x)_{x—xifx>0
_{—Zx ifx<0
L o0ifx>0

0) x < 0 aafed
(geoflx=glf(x)]=g(0)=-2(0)=0
(feglx=flgt)]=f(-2x)=0
i) x > 0 erafis
(geoflx=glf(x)]=gC2x)=0
(feoglx=flgx)]=f>0)=0

11. f, g, heisiiuen R 60 euenywpIdbSLILILL
QuunediF amiiyseneiso, (f + g) ch = fo
h+goh aen Hpiss. Coaud fo (g+ h)
uBysl el Fap GuIID? SSbD
HITEHIBEHL 6T NN HHHb.

f,g, heasuenr R 60 euenyuimisbaii L
QUILEIUF FTiTL|EH6N

(f+g9)°eh:R->R
iy)fog+geh:R—>RVx€ER
[(f + 9) e h](x) = (f + g)(h(x))
= f(h(x)) + g(h(x))
= foh(x) +goh(x)
=(f+g)eh
=foh+goh
i) fe(g+h)=f(g+h)(x)
= flg(x) + h(x)]
= flg()] + flh(x)]
={fegx+ (feh)(x)
“felg+h)=(feog)x)+ (foh)(x)

12. f: R - Reep &y f(x) = 3x — 5 e1em
UEMJWIBIGELILIQET DGl @ SDMUBEF &L eTer
BpLISS DiH6i CHIOTH HT6HISH.
f(x)=3x-5
QPENBIHES QDTN FITLY:

f(x) = f(y) safled
3x —5=3y—5
x=Yy
fC)=fW)
x=Yy
o f QENBIGE @eNmTen FiTL|
CoBesiTH®He0 Fmin:
Yy € R etafl60
3x-5=y
3x=y+5

y+5
3

f(x)=3(yT+5)—5=y+5—5

~ f eteiug CuoBBsETTHSHe0 &L . -~
@EUB  FTTUTGLD.

f o

GpiTomw  gmirL:
y = 3x — 5 aiedfle
3x=y+5
_¥is

T3

-1y = Y¥5
o)==

X &@ LIBB Senl g
[ =52

13. 9m welseienr sHemaseflsh sten. W ez
SIS 2 L 6L 6IWL X 6T FMIUTEH DINOAEMBSI.
wpgi> W(x) = 0.35x eeajb
GSPUILLUGSBEH e1efled, R&Famiriies
FTTUBSHMS SHTIOTENBHELD.
W(x) = 0.35x eten  QBTBHSLILLB6iTengl. X
elediLgl el Henel GUEGW0TUle, DISHBE Hens
WD slenimemenul sThHeHIG0HT6Ten GouswiBLD.

W:W - R*

oT6uICeu, @H6l FTTUSLD GeMBWMBMB (LD
GTE0TENITS @Y ([HEBHGLD.

wtsteam100@gmail.com

-20 -

WWW.Waytosuccess.org

Send Your Question Papers & Answer Keys to Our E-mail ID: Padasalai.Net@gmail.com



mailto:way2s100@gmail.com
http://www.waytosuccess.org/
https://www.Padasalai.Net/
https://www.padasalai.net/

www.Padasalai.Net

11 b ausly saibhE,

SHMIEIH6T, CGHTLTLS6T LOBEBID FTTL 6N

www.TrbTnpsc.Com

CoumnlaE muﬂé

14. Gweimbal &6 alapd wm Gummeflst 2wy,
t Crysamsll QUIpIGEHF ariuts, s(t) = —16t2
61 SIMOBIBH. RFSFTTLMSN CUENFLIL LOTHS
Cxsrei(h @ETBIGCETEIBIT 61601d SHTLOTENBHLD.
s(t) = —16t? arowss CHTHHSILL B6TT6NS).

s(t1) = s(t2)

—16t?

16t3
t? = t2
Tt =+t

S(t) e16ig PETMIBEBTEBIBTET  FTTLITEGLD.
0] -1 1 2 =2
0]-16| —16 | —64 | —64

X
f(x)

s(t) = —16t? &t suedFLILLD

1

15. 9® GULIC L auTaTeLl LILIGuoTds
SLL6WILOTEISHI, SlQLILINL. GUTEDNTASH &L L GRID
(muruied) € o Let efOUT@®MET  FnBH60
sLLeWID S o eenLdsalwg. C wBpw S
S BreiHB euTelr OFHTMEVR] JieNe] M
60 Smwdss. Gwaip C(m) = 0.4m + 50
opgo S(m) =0.03m  eaafled  OBTM6VER]
Slene] FHUTE e m® UWLMEFF 1968 GLOTSHSH
SLLENSHEne M 61 FITUTS 611QHIS. BLogID
1600 eumet OBHTEMEVE) EMLDEOHEIHEHTE  LILLIGTIIF
Fligehn QFHTnBMUWIS BHTEHIS.

C(m) = 0.4m + 50 wmnmio S(m) = 0.03m

Quordsssl Lenid = C(m) + S(m)
aursalfuwenedsl Lewid = 0.43m + 50
m = 1600 e1eor QBTHoHBLILIL (BTN

= 0.43(1600) + 50

=738

16. @ elliBLIemen Ly S guler 1,6%1(B
QUHLOTGN MG GBGLD gy A(x) =
30,000+ 0.04x. @rE x eUSH ST
albeb Ourmeflsh eallensvdlieny  aHUTWTSES
GPeSemg. alBumend Hiensuisd o siten el
waefen  eugomand  S(x) = 25,000 + 0.05x
G@ID  FITUTES — GUGSULGHBSH.  6laflev
(A+8)(x) miewmis. Guogud  @.1,50,00,000
LogLILeitem QuTHL_Bemer SIeITSH6THHEUHLD
Sl HHe G alBmTeL &@LU (AT £:5%: )
QUBLOTH BN Bl Hb.

A(x) = 30,000 + 0.04x

S(x) = 25,000 + 0.05x.
(A + S)x = 30,000 + 0.04x + 25000 + 0.05x
Grss eugored (A + S)x = 55000 + 0.9x
x = 1,50,00,000
(A + S)x = 55000 + 0.09(1,50,00,000)
= 55000 + 1350000
= 14,05,000

17. swfids Lieweny ddIBlYT LTOITeS 6%
GSOUILL [BreMed Lewl LG LOTBPRD GFuIu|b
grmy f(x) =1.23x yeb. @EE X s6Lg
IIOwhEs Lrsviseien eewienidmes PG, i6H
braflsd @b mUTiIGE FMSIYT  LTeveny

wmpgo 1y g(y) = 50.50y, @ng y
aeiilgl  FRISIYT  LTeoTseNelr  eTenieut b
G,  @bHu  muruler  SugriLenLuflsd
oiowflss  Lmeofledr  Bremwl  LifleuiHene

aldBHHMmS QUPBIGD FTTLIEN6T 6TINHIS.

qce)

r
g

DiCwifls &
LIT60IT

f(x) = 1.23x aronis QBTBHSLILLB6iT6NSI.
x sleiigl DHOWwfHEs Lreorenyd GHnldbSmal.
g(y) = 50.50y

Y el eiSHemen OIfldbs L TevTHel,
AmisligT Lreogrs wrsps el Siensd @b
HUTWITG  LOMTBBLIUBSBES 6T6TLmS  GHBISHS B

gof(x)m mmb sewi_plur Geuemi(Bid.
ge°f(x) =glf(x)]

= g(1.23x)

= 50.50(1.23x) = 62.1150x
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18. @» FAflw o _ewaussH e 2 femowimenit 5100
OFevalsd @ GUUIN L o auemeld Swmibs
(Pujb. 2 ewie] eIMSBL ULlQuleleiy SibsH

o ewieds  eflemevy X eten  BHlitemulbHHmev,
SibbTeed SI616)6xTMEILI Gumib
QUTIg SenaLIT 6T 61fl 65T 6165 6001 b M
D(x) =200 — x el6i3  &SMIUTE  SIHIDSEMBS!.
SbSH D anienalLl CUTBISS S|QU(HEMLLLI

SIENDBU  QUBLOTEIND, GLoTHSH CF6v6y LOBEID
6OTLILD AWIUDBNB X 61 FITUTES DINLOBHLD.
o _ewiewel HWMiy @b OFevey = ep. 100
SbH 2 w6 alBusmsr CFUIWLGD 6llenev
M X
QUM &HeNSBIT6NTH6V60  cTemTellbendullen FiTL
D(x) =200 — x
.(200 — x)(x)
= .(200 — x)(100)
@60mLiD QUBLDTEID — OIoTdhHSH OF6ve)]

= (200 — x)x — (200 — x)100

GU(HLOTEITLD

QrHs OF6ve)

19. unyeiani’ 196el@mHH CFsofluied GaIlILBmevsE
. . 5x 160 . )
WIBEID iy Y = — = eIale, y 6
Gmmomy Fnmienend Smewis. GBTOTG FTTLLD
Q@M FTTY 6D HTERIS.

f(X) — 5x—9160 .

__ 5x-160
9
9y = 5x — 160
5x =9y + 160
_ 9y+160
N %9y+160
9y = YT
gofe)=g(f)=g(

5x—160
(5
— 9

5x-160
9

)

_ ) _ 5x-160+160 _ 5x
5 5
fog() =flgyl = f (222)

9y+160
5(—5 )—160 _ 9y+160-160 _ 9y

o oY

=X

7o) =

9
9x—-160
5

20.

@m grsiyen FrBssH0wTHulsd @T 2 melensr IBYWMILDGS 6TeRHIGNITEd QS  LIWETLBSHSILIBLD

gry f(x) = 3x —4 . @Fgnmien Gpiomfevern, DBCHTOTG @B FIM GHLMSWLID HTERIH. SiH6
y = x it CHTHCHEM_Ig60 FOFFT 2 _HLUWFH 6T6ILIMS 6UMTHHI HT6wID.

f(x)=3x—4
y=3x—4
yta _

3
9(y) == s
gef(x)=glf(x)]
=g(B8x —4)

_ 3x—4+4 _ 3x

3 x  *
feg) = flay]
— £(22) = 3 (22
_f(3)_3(3) 4
=y+4—-4=y
“gof(x) =1y
f ° g(x) = Iy
f oBu3ID g pdluien @seimIEeH T
QEUBEFFTTUTGLD.
“1(y) = X4, —y*
f (3’) - 3’ X = 3
YV &@& uslsv x @ Lrsui
OEE~

3
_ x+4

3

y = 0 e1arfl6d

_ytd __0+4 4

3 3 3
x=0mmux=¥?

_ y+a

0_3

0O=y+4
y=—4

am&my=§?

. _o+4 4

x =0 eefled, y= T =3
y = 0aafed, 0="5"
0=x+4
x=—4
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Lulpe 1.4

1. QamBssiIU Geten Y = x3 elain cuensmeusnyuieln LI Sgenen LWIGTLIGSS)
SiFs AL 1oMBILed GCJ HENSHHeD BHPSHBTEMID

By=-x°
y=x3+1
(i)y=x3-1

ivy=(x+1)3

M y=—x°
x|-2][-1]0[ 12
yl81]o[-1]-8

f) = ==
y=~f®

LW euenILLLOTENS Y = X° 6@ X FmaL

QuTBISH LITHUIILTS DIEDDBBEI.

iy=x3+1

x| =2[-1]0]1]2

yl-=7101]2]9
f(x) =x3
cy=f)+1

LW eueDTLILLOTENSI Y = X° 66 @ 60
Coev@ETHE HBHTHBSH

i)y =x3-1

x| —=2|-1] 0 ]1]2

y|-9]-2]-1]0]7
fl) =x°
~y=fl)-1

LU eITLLOTEIS YV = X° 6@ @ S0
SIPBHTHS HBHTHBH

ivyy=(x+1)3

x| —=2|-1]0]|1] 2

yl-1]0 [1]8]27
fo) =
y=(x+1)3

LW eueDTLILLOTENSI Y = X° 66 @ 60

GLUyBD bSTSBSHI

FMTLHEMET 616D &H
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1

2. QsT@HsILLBsiten Y = x(§) GIGIB  QUENGTEIENTEMUILI LILIGTLBEE

SPHHTEID FHTLBEmeT BF HNHHEL UMTH
®y =)

i)y = xG) +1

(i) y = x6) — 1

ivyy=(x+ 1)(%)

1
Dy=—x3
X -2 | -1 0 1 2
y 1.25 1 0 -1 | —1.25
1
y = X3
1
Y = —X3 601 GUEDJLILLOTENGHI X DFenF OUTBISHS

1
Yy =x3 e LIpHueliuns DienoaIBgl.

1
iy=x3+1

x -2 | -1 0 1 2
y 1025] 0 1 2 | 225

1 1

Ly =x3+ 16l euempuULLDTENGI Y = X383 @

VG BeL@BTHE HETHHIBMSHI.

1
iii)y=x3-1

x =2 -1 0 1 2
y =225 | =2 -1 0 0.25

1 1
y=x3—161 euenJULIOTOH Y = X3 8 @B VG

SIPCHTHS HHTHHIHMS).

vV yy=x+ 1)%

x| —=2|-1]0] 1 2
y|—=1] 0 |1]125)|1.44

1 1
y=(x+1)3 6 eueFULLOTEOIH Y = X3 89

LB @M NG BBTHBHISHBS.
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3. @81 sansHed f(x) =x3 wpmd gx) = IVx snymmeT aIDILLILIGEGS. f o g @ saNss 65
FHENGHIH60 GUMTLILLOTHGHH. (WPIpeYHenen S ule] CFuis.
f(x) = x3 g(x) = Vx eronés QamBéHsIL Gsitong)

(f * 90 =f(g())
= (%) "/

= ()i = x %

fogoueg v =x o QuiBISs FFFITH =

o _gitengl y

4. y=x’aeip cumensuenyuledmbas ¥ = 3(x — 1)%2 + 5 e16iB cueneneuenyenil STEHID LIQHHe0SmeN
G11DBHI%.

g 1 g 3

y = x% & euenyuLLD y=3(x—1)?%a ewemyuib
X -2 -1 0 1 2 2
y 4 1 0 1 4

Lig 4

y=3(x—-12+5a aumyuLd x FA®HS 5
DIVGB6T BHTHBHIBMBSHI

Lg 2

y=(x—1)%f sumyuLld y = X% 20 @B iV

QULLILBLOTS BT HHIBMSI.
\‘\ 2 ’f

\\ / 5

AN 574

T
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5. y = sinx et6t3  FrTNene GUMIHH DIHET LPEVLD
(i) y = sin(—x) (ii)) y = —sin(—x) (iii) y = sin (g + x) (iv) y = sin (;—r - x)
(@mie (iii), (iv) eeiiLenas CcOS x aten (pHCaTaRaIUId Apsuld OFfibHI CBTeiTaTe0TID)

() y = sin(—x)

~——

(i) y = —sin(—x)

P E 1\/7

(iii) y = sin (g + x)

-2m - 0 m 2m

(iv) y = sin (g - x)

-2m - 0 11 2m
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6. y=xeep GorsGamiiger capeod ()y=—x ((l)y=2x (lil)y=x+1 (iv)y = %x +1
(V) 2x + y + 3 pPweuBenBgdh CHMITUIOTS GUGH] .

Dy=-x (i) y =2x
Y Y
10 10
9 9
s g
; 3
E 2 =0
2 3
'9'5'7‘6.'5"'3':.'1_. S BRI -9.3.74.54-)-:-1:1:345a‘s;m:\.
TN 3
5 = 5
(.’ B
: ¥
E 2
i)y = x + 1 iv)y ==
(iii) ¥ - (v y Sx+1
10 Y
9 10
g ?
3 . i
5 @/,J o EY 6
3 5 3
3 /@/ ;
:f’( 3 B8 E BT
. o 5
58T 0 3| 3 3| 24 0| 1] 3| 3] 8 5 6 7| & D10 < v
a@ 1 X R R O B R R T e
o s T 1 X
R ARE
4 3
3 3
% 5
S %
&
W2x+y+3
v
X 10
\ 9
8
\ [
L
5
%
1%
e RIE 4 -3 1 0 1 % 3 35 0 3 10 7.'\_
,QJ
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CoumnlaE muﬂé

7. y = x| awp ewemamuisn wob Oy =lx-11+1 @y =lx+1]

SBeuBens GUMTEH

—1(i)y=|x+2|-3

Dy=Ix—-1]+1
o

10

DR

@y=Ix+1-1
¥

10

(R S

o B 7| B 5] 3| 3| 2| 1|

2] 3] 4] 5| 6] 7

5% -o-54~3-_.Tj’ﬁ, 36 s»l‘é'-\'- 2 £ S am—"Y
S 3
4 .
3 x
= 4
3 .
) ®
i)y =Ix+2|-3
=
10|
)

8

K

s

4

3

5 N>

| M c\'“’l

= ¥ f

) g 910

PRI IRV S

8. y=sinxeep aemeralemn] cpeoldy = Sin|x| e@LS6ET aIMILLSHMS 6IGH]TEH.

(®@u sin(—x) = —sinx)

N
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suTissi’ L elamsser: 2 HIOL6RT alemdaer
1. f(x)=12x—-3| -3 & anusd wpph eiFssd QAUBOBESTERIS.
gtusd R. eiFgsid [—3,00)

3x+1

2. fx)= arefied f(—2) + f( )g;a's HITEIIB.

flx) = xSkl ——— 6Tl LBTHSHBLILL (BeiTeng)

_ _(—2)2—3(—2)+1
f(-2) =200

_4+6+1 11
-3 3

F) =S =

f(—2)+f(5)= . Lk

3 6 6 6 6
3. A={1,2}uwpgw B ={3,4}aafleéd A X B iz 65N 2 _L HRIhBMm6n QsBTenigHd@?
Slaupens auflenaliuBHsis.
Ax B =1{(1,2),(14),(2,3),(2,4)}
AXB spangl 16 o | &emibismen G&memigmhadb@LD.
2 | SHemIhIS6N:
0,{1,3}4,{1,4},{2,3}, {24}, {(1,3), (1,9}, {(1,3), (2,3)},{(1,3), (249}, {(1,4), (2,3}, {(1L.4), 24},
{(2,3),(249)},{(1,3), (1,4), (2,3)}, {(1,3), (1,4), (24}, {(1,3), (2.3), (2,4}, {(1,4), (2,3), 2D},
{(1,3),(1,4),(2,3), (24)}

4. f(x)= \/—laﬂ FNUBHMS BTGB

x+[x] >0, Vx>0
x+[x]=0,x=0
x+[x] <0, x<0

flx) = \/J%IXI QLEIFH 6160601 X @G X + [x] > 0 erenr euengLIBISHE LGS MBS
~ gnusd = (0, )

5 @ ueiefluflsd 20 sffluiiss saiigd wBmIe SuIBluied UM Kisemer SHlddament. 12 GuiT
safigdHmsud 4 Cut smisb, Gubliwemeuw|bd sBLUGSTL absemer GUT SubLiwened LI GO

SIS ermerT?
n(mUp) =20; n(m) =12
nmnp) =4

~n(mup) =n(m) +n(p) —n(mnp)
20=12+n(p) — 4
n(p) = 12
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sumissin’ L elemsser: 3 wHICUewT efenTaaserr

1. AUB=C upgb AN B = 0 aafe
A = C — B sta01 Hpiays.
C—B=(AUB)—-B

= (AuB)nB’
=B'n(AUB)
=(B'NA)U(B'NB)
=((B' NA)UY
=B'nA
=ANB'
=A-B
=A “ANB =0

3. n(4) =6 wsp n(B) = 4 aefed
n(A — B) &1 558m1 wHienl HTeRis.

n(4d) =6 ;n(B) =4
=>n(4) > n(B)
=>n(4)—n(B) >0
=>n(4) —n(B) <n(A - B) <n(4)
=2<n(A-B)<6
85 wHy n(A—B) =2

5. A={1,2,3,4,5,6} wpmib R geara
={(x,y) EAXA|y =x+ 1} aen
UMTWDBISSILIGABGEI, 61efled FTTLISLD,
SIMEFFTTUSLD BDBID aIFFHID
LB WUBBE  HTERIS.

R={(x,y) EAXAly=x+1}

R ={(1,2),(2,3),(3,4),(4,5),(5,6)}
A A

1
>2
3
4
5
6

S B W =

grusb:{l, 2,3, 4,5}
giemeuiamiuasd:{1, 2, 3,4, 5, 6}
alsssb :{ 2,3,4,5, 6}

2.

4,

Bm Wwyap Seumissl (WeampGw m BmIb n
o milijsmen CETERIBETNG. (LLGH6V HENTSHIH6T
QTS 2 I HERTEIBEN6T 6163T6w0NHMBULITEAIS]
ByewiLTD SewisHer Qmhs 2 1L &6 e
oremiennBenseml el 112 iFlsons o ereng)
aIeled M BEID N 6T FHIML HTERIS.

2M = 2" 4+ 112 atens

QamTBaH ST (HeTerngl.

=2Mm — 2" =24 x7

=2n2m 27— 1] =2%x 7

>n=4,2Mm"-1=7

>n=4,2Mm%*-1=7

2m—4 =8

om-4 — 93

m—4=3

m=3+4

n=4% m=7

P ={a,b,c}aaied P X P X P g@é sTwis.
((a,a,a),(a,a,b),(a,a,c)(ab,a))
(a,b,b),(a,b,c),(a,c, a)(ac,b),
(a,c,c)(b,a,a),(b,a,b),(b,a,c),
PXPXxP=<(bb,a),(b,b,b),(bb,c)(bc,a),
(b,c,b),(b,c,c),(c,a,a),(ca,b),
(¢c,a,¢),(c,b,a),(c,b,b),(c, b,c),

(¢,c,a),(c,c,b),(ccc) J
n(P X P X P) =27

v

A=1{1,2,3,4,5} wimpib R ez Heaeimors
aumyupssiuGdns R = {(n,m)/ &g SHEb
2 giten alSHHWTFID @Uh GUmENDLLML 6TeRT LGS}
G R &Ll QBTLIL 6060 6lewid
ST (.

SLUY QFHTLTL 6Tefl6D,

(n,m) € R wppwp (m, k) € R=>(n, k) ER

SLETTEL BmIG

(1,2) € Ruopmib (2,3) ER

=(1,3) &R

“ Rem &Ly QHTLITL SlsLev.

7. Ac Beaaflsdo ANBuppd A/ B sweaBms Gl smd LWSALGSS STeib.

A C B aieid QamBHébasliLL(heTerngl.

ANB=A

A\B = ¢

=
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8. f(x)= xz;gair GhTonm &neRis. GLogoib 9. A={1, 2,34, .5' 6} wppd R = {(n,m) € AX
Sismen FlUTTehs, A/n & augHd m} ean
_ x-3 umUPISSILGEBE. eaflsd R Siengl
fx) = T2 FIDFFIe060 ot SN H5H.
Lety = f(x) R={(n,m) EAXA/n &1 augss m}
sy =22 (1,1),(1,2), (1,3), (1,4), (1,5),
. . . = (1,6),(2,2),(2,4),(2,6),
YO LD X & 1T (33),(36), (4, (55), (66)
_y=3
=X =5 (1,2) € R syammed (2,1) € R
2x =y —3 (2,6) € R syeummev (6,2) € R
2x+3=y =R oueig FIOFST6060.
y=2x+3
= f1(x) 10. A wipib B spalwiensy By sewimissii. A X B
y Q4G 6 2 _pilisemen CaTei(Beengl. Gguid
=>f'(x) =2x+3 AXB & apig oI seir
- f(x) — E; f—l(x) = Zx + 3 (2, 5), (3,7), (4:, 7) ﬂ@ﬂd) A X B a 5”’@;&15.
2 AXB e cpsim o mIliL&eiT
x =05 eer ysui_ (2,5),(3,7), (4,7) etanGeu, 2,34 sydwieneu A
_5-3 _ 2 _ T 2 _MILILSB6T OBHID 5,
:f(S)_T_ 5_1 7 spFwenel B &1 o _mINSH6T Sy@&ID
x =1 oreur dué]u_‘ﬂL ~ A= {2,3,4'} ;B = {5,7}
:>f_1(1) = 2(1) 9r 3 = 5 - A X B — {(ZIS)I (2l7)l (SIS)I (3l7)F (4l5)F (4l7)}

sumissi’ L efemsser: 5 wHICUewT eflenmdaer
1. @@ uweitefuied BLSSIILIL Guriiguied, cpeiim Lfleysefed LISEEHISNT MIPBISILGEDBSH. 36 LSHSMBIS6I
BLAISHBESGD, 12 USHEHSHBET BHILBSHHBGL, 18 UHSIHIHET BMFHGL aIPHRISLLGEBG. CLTSHSHD 45
Cumse ushemmsT aEBRIELILGEADBE. SiHev 4 Bur W EGEDL apeipy faseilQud LHEHEHHIBM6T
Cupidement safed gflwns e Lfeyzeflsd W GL usssmsmen CQUBIBsTTeT ereenidmaamul
FITETS.
A aiaiugl BLOTHH 60 LUSHSSEISm6T GUBICaTmT GHBlEHBS.
B aiaiiugl BIL&SHHe0 USHSSHISmeT GUBICuTnT GBS MBS
Ceoamug Gemguied uSHbsHIBmen GUDBICUTNT GBISEHBSHI.
CaT@sslul Geteng:  n(A) = 36
n(B) =12
n(C) =18
n(AUBUC) =45
n(AnBNC) =4
A B, C g 8w 3 Mfleysefedmba sflwuns @reo@ Ufeyselsd wL G usssmsemet GUBIGsumiem

6160016001155 60) b
=n(ANB)+n(BNC)+n(AnC)—-3n(ANnBnC()]
=n(ANB)+n(BNC)+N(ANC) =3 X4 e (D

n(AUBUC)=n(A)+nB)+n(C)—n(AnB)—n(BNC)—n(AnC)+n(ANnBnNC(C)
~n(ANB)+n(BNC)+n(AnC) =n(A)+nB)+n(C)+n(AnBNC)—n(AUBUC)
(1) dmpbal

=n(A)+nB)+n(C)+n(ANnBNnC)—n(AuBUC)—12

=36+12+18+4—-45—-12

=70—-67=3
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2. (4,6), (84), (44), (9,11), (6,3), (3,0), (2,3) iz euflemaBsmyaEDHHSG LlGTEUIHELMTDBIMBES HTCIS.
gnius wBEh ofFFsd EwaBmB a) WssGmpBans b) Gmpans ) SIF@OIS d) Fwors

&I HILIHSHMEMHGL LB SHT6wmsb.
Ri gpeigl (1psped 2 miny 210 o miienu el 10ss Gempeuts o eten eaufleng Gamgseiles &eurld
~ Ry ={(4,6),(9,11)}
=~ griusid :{4,9}
ofFgaid = {6,11}
a) R, aueng (ipgHev o _miiy 210 o miienu ol Gopeuts o efen eufleng Gamgsefelt Hewild
~ R, ={(4,6),(9,11), (2,3)}
. gmiusd :{4,9,2}
aiFgsd = {6,11,3}
b) Rz eueng (pgHev o miing 2ib o miienu ol oFHH0TE 2 6en aufleng Bamoseflen weuwiid
~ R, ={(8,4),(6,3),(3,0)}
. gmiusbd {8, 6,3}
alFgad = {4,3,0}
) Ryoeig (1psed o miiny 2ib © miish@ Fwwons o elen aufleng Gamgsener Hewid
~ Ry ={(B3)}
- gmius :{ 3}
alFgad = {3}

3. Spsatamid LLFHFHe0 A,B aam BH SeRhIS6I A B
Car@HalILL(HeiTenear. SjeubBens
a) BaEBL LI (enpuied 61(1pSIs. ""‘
b) UL guied (enpBuiled eTLRHIS®. 4.
C) FmusD BB aiFFED QB WBENBESETEHISD

a) HeMBHL LI (DD
R genig Leiaumors auenfuipisbsILGSBES “a aiailgl b 61 afdsid ou@n”
R ={(a,b)/aeanug b & aissd b ,a € A,b € B}

b) uligpuwied (wewm
R ={(42),(4,-2),(9,3),(9,—3)}

c) gmiusd R = {(4,9)}
af¥gad = R = {(2,-2,3,-3)}

4. R gz Buied eaemisefisd (N) Leteumomm eusnywmss LGB
R={(x,y),x €N,y € Nuwpgib 2x + y = 24}, aiafled R syeig gFwrensd QST Seoeneowlm ered

STLBS? .
R =1{(1,22),(2,20)(3,18),(4,16), (5,14), (6,12),(7,10), (8,8), (9,6), (10,4)(11,2)}
BBEHLG:
“a € R wpypd (9,a) € R ~ R syengl sBHHLB SI606v.
FIOFST:
© (1,22) € R oeve051 (22,1) € R ~ R ooz 105876060
SLLIL:

Heiteumpd 2 miriset Bevevev. (a,b) € R = (a,c) €ER

~ R sL1Iy ©j6evev. ~ R gwomeng QT Si6060.
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5. f:R - R syanig f(x) =xT+36'l®161|Lb g:R—-R

s g(x) = 2x — 3 aenayb
QUMTWBISSLILIL L T6V, LeTalhelaialBennsd

sremis. i) fog i) g o f, Guaib
f1=gaaug slur et spejb.
xX+3

fiR=R, f(x) =22
g:R - R, g(x) = 2x — 3
D) (fog)(x) = flg(x)]
= fl2x - 3]

_ (2x—-3)+3
3

(fog)(x) ==
ii) (gof)(x) = g[f ()]

o)

(gof)(x) = ==

f e sren GouewmiBid.
Lety = ’%3
3y=x+3
=>x=3y—-3
fro)=3y-3
= f1(x)=3x-3
apemev g(x) =2x —3

“fTh#g

6. Zaeg pupséseie samot@ld. R syueng Z 6d
Hetaumors  auenJuBISS LGS BS).
R = {(n,m) € R a&iledb n = m(mod 9)}.
FIoTes QFHTLTemL  SITUIS.
R = {(n,m)|n = m(mod 9)}

BHEGL6:

neEz

>n-n=0=0x9

= n = n(mod 9)

= (nn)ER

= nRn

= R i1zl sBsBLG SUSLD.

FIDFFT:

(n,m) € R erafled

nRm

=n = m(mod 9)

= 961 aUGHHH N — M G

Ak @b (WPUPSHET 6T6HS. ,

n—m=k9

=>m-—n=—k9

9 &1 uGHH N — M LSLD

= m = n(mod 9)

= (m,n) €R

= mRn

~“nmRm=>mRn

“ R @ &S uGb.

SLLILY:

nRm = mR s eafled

=>n = m(mod 9) m = s(mod 9)

961 ugHdhd n—m, & uGHs s m—s

>n—m=k9andm —s =p9

n—s=n—m+m-—s

=9k +9p

= (k +p)9 vk +peasiua @
WSS SYGID

961 UGHHH N — S

=n = s(mod 9)

= nRs

“ RaLly su&b

~ R oyenigl Fwemm GHTLTY Qy&LD.
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