Relations and Functions

(2025)
Q.1 For real x, let f(x) = x3 + 5x + 1. Then:
(1 Mark) (CBSE 2025 - 65/4/1)
A. fis one-one but not onto on R
B. fis one-one and onto on R
C. fis neither one-one nor onto on R

D. fis onto on R but not one-one

Q.2
If f: N — W is defined as
2. ifniseven
n) =4 2’
fn) {0, if n is odd
then fis:

(1 Mark) (CBSE 2025 - 65/4/1)
A. a bijection
B. neither surjective nor injective
C. surjective only
D. injective only
Q.3 Assertion (A) : Let f(x) = exand g(x) = logx.
Then (f + g) x = ex + log x (f + g)x = ex + logx where domain of (f + g) is R.
Reason (R) : Dom(f + g) = Dom(f) N Dom(g).
(1 Mark) (CBSE 2025 -65/6/1)



A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

C. Assertion (A) is false, but Reason (R) is true.
D. Assertion (A) is true, but Reason (R) is false.
Q.4 Domain of f(x) = cos~1x + sinxs:
(1 Mark) (CBSE 2025 - 65/7/1)
Ao
B.(—1,1)
C.R
D.[-1,1]

Q.5 Assertion (A) : LetA={x€R:—1 <x<1}.Iff: A—> Abe defined as f(x) =
x2, then f is not an onto function.

Reason (R): Ify=—1€ A, thenx =+ vV —lotin A.
(1 Mark) (CBSE 2025 - 65/5/1)
A. Assertion (A) is false, but Reason (R) is true.

B. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

C. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

D. Assertion (A) is true, but Reason (R) is false.

Q.6 Assertion (A) : Let Z be the set of integers. A function f: Z — Z defined as
f(x) = 3x — 5, V Z is a bijective.

Reason (R) : A function is a bijective if it is both surjective and injective.
(1 Mark) (CBSE 2025 -65/1/1)



A. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).

C. Assertion (A) is true, but Reason (R) is false.
D. Assertion (A) is false, but Reason (R) is true.

Q.7

Find domain of sin

x— 1.
(2 Mark) (CBSE 2025 - 65/4/1)
Q.8 Find the domain of f(x) = sin—1(—x2).
(2 Mark) (CBSE 2025 - 65/6/1)
=2
Q.9 Letf: A - B be defined by f(x) = z—3"°
Discuss the bijectivity of the function.

where A=R—{3}and B=R — {1}.

(2 Mark) (CBSE 2025 - 65/7/1)
Q.10 Find the domain of the function f(x) = cos~1(x2 — 4).
(2 Mark) (CBSE 2025 - 65/5/1)

Q.11
If f: RY — Risdefined as f(z) = log, z(a > 0and a # 1), prove that f is a bijection.
(R'is a set of all positive real numbers.)

(3 Mark) (CBSE 2025 - 65/4/1)

Q12 LetA={1, 2,3} and B = {4, 5, 6}. Arelation R from A to B is defined asR =
{xy):x+y=6,x€EA y€eB].

(3 Mark) (CBSE 2025 - 65/4/1)



(i) Write all elements of R.
(ii) Is R a function ? Justify.
(iif) Determine domain and range of R.

Q.13 A student wants to pair up natural numbers in such a way that they satisfy
the equation 2x + y = 41, x, y € N. Find the domain and range of the relation.
Check if the relation thus formed is reflexive, symmetric and transitive. Hence,
state whether it is an equivalence relation or not.

(3 Mark) (CBSE 2025 - 65/6/1)

Q.14
Show that the function
f:N—N

, Where N is a set of natural numbers, given by
n — 1, if nis even

f(n) = -
n+ 1, if nis odd

is a bijection.

(3 Mark) (CBSE 2025 - 65/6/1)

Q.15 Let R be a relation defined over N, where N is set of natural numbers,
defined as " mRn if and only if mm is a multiple of n, m, n € N." Find
whether R is reflexive, symmetric and transitive or not.

(3 Mark) (CBSE 2025 - 65,/2/1)

Q.16 Show that the function f: R — R defined by f(x) = 4x3 — 5, V x € R is one-
one and onto.

(3 Mark) (CBSE 2025 - 65/7/1)

Q.17 Let R be a relation defined on a set N of natural numbers such that R = {(x,
y) : Xy is a square of a natural number, X, y € N}. Determine if the relation RR is
an equivalence relation.

(3 Mark) (CBSE 2025 - 65/7/1)



Q.18 A class-room teacher is keen to assess the learning of her students the
concept of "relations" taught to them. She writes the following five relations
each defined on the set A ={1, 2, 3}

(4 Mark) (CBSE 2025 - 65/1/1)

R, = {(2 3)1 (3%2)}

R {(1!2)1 (1&3)5 (352)}

Rs = {(1= 2)1 (2? 1): (la l)}

Ry = {(1: 1)1 (1?2)> (3: 3)5 (2: 2)}

Rs ={(1,1),(1,2),(3,3),(2,2),(2,1),(2,3),(3,2)}

The students are asked to answer the following questions about the above
relations:

(i) Identify the relation which is reflexive, transitive but not symmetric.
(ii) Identify the relation which is reflexive and symmetric but not transitive.

(iii) (a) Identify the relations which are symmetric but neither reflexive nor
transitive.

(iii)(b) (iii) (b) What pairs should be added to the relation R>
to make it an equivalence relation?

Q.19 A school is organizing a debate competition with participants as
speakers S = {S1, S, S3, S4} and these are judged by judges ] = {J1, ]2, J3}. Each
speaker can be assigned one judge. Let RR be a relation from set S to ] defined
as R={(x,y) : speaker x is judged by judge

y,x € S,y € J}.
(4 Mark) (CBSE 2025 - 65/2/1)



Based on the above, answer the following :
(i) How many relations can be there from Sto] ?

(i) A student identifies a function from S to ] as f = {(S, J1), (S2, J2), (S3,]2),
(S4, J3)} Check if it is bijective.

(iii) (2) How many one-one functions can be there from set S to set ] ?

(iii) (b) Another student considers a relation R1 = {(Sy, S2), (S2, S4)} in set S.
Write minimum ordered pairs to be included in R; so that R1R1 is reflexive but
not symmetric.

Q.20 Let A be the set of 30 students of class XII in a school. Letf: A—- N,Nisa
set of natural numbers such that function f(x)=f(x)= Roll Number of student x.
On the basis of the given information, answer the following :

(4 Mark) (CBSE 2025 - 65/5/1)
(i) Is f a bijective function ?
(ii) Give reasons to support your answer to (i).

(iii) (@) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where R = {(x, y) : X, y are Roll Numbers of
students such that y = 3x}. List the elements of RR. Is the relation R reflexive,
symmetric and transitive? Justify your answer.



(iii) (b) Let RR be a relation defined by R = {(x, y) : X, y are Roll Numbers of
students such that y = x3}. List the elements of R. Is R a function ? Justify your
answer.



Answer
Q1B Q2C Q3C Q4D Q5B Q6D

Q7
Here —1 < vz —-1<1

= 0<z-1<1=1<e<2

Hence, domain is
z € [1,2]

Q9

Let zy, 29 € Asuchthat f(z1) = f(z2) = E:g = i;:g = &1 = T9,."." f'is one-one. For

each y € B, there exists x = % € R — {3}, suchthat f(z) =y,.." f'isonto="f"is

one-one \& onto, or ' f 'is a bijective function.

Q10

Domain of
1

Cos "X

is

[_131}

= -1<z?-4<1=3<z’<5

=z € [-v5,—V3] U [V3, V5]

Q11
f(x) =log,xz (a>0,a+#1)



Let

r1,T2 € RT

such that

f(z1) = f(=z2)

= log, 1 = log,, z

= x1 = 3 = [ is one-one.

Let
flz)=y=log,z=y=a' =2z

for every
yEeR

, there exists
reRY

S f
is onto.

fis a bijection.

Q12
(i) R={(1,5),(2,4)}

(i) R is not a function as 3 € A do not have an image in co-domain.
(i) Domain of R = {1, 2}, Range of R = {4, 5}

Q.13
R = {(1? 39): (21 37),———: (201 1)}

Domain = {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17, 18, 19, 20}

Range = {1,3,5,7,9,11,13,15,17,19, 21, 23, 25,27, 29, 31, 33, 35, 37, 39}

(1, 1) does not belong to R hence not reflexive

(1, 39) belongs to R but (39, 1) does not belong to R hence not symmetric

(11,19) and (19, 3) belong to R but (11, 3) does not belong to R hence not transitive.

Hence R is not an equivalence relation.



Q.14
Let f(z) = f(y)
Let = and y are both odd or both even
Theneitherx+1=y+1lorx—1=y —1gives
r=1Y
x odd and y even is rejected as

x+1=y— 1givesx —y = —2 not possible as odd number and even number cannot
differ by 2

Hence f is one-one

Foronto: Letf(x) = ygivesx=y+lorx=y—1

If y is odd, x is even and if y is even, X is odd.

Range — N = co-domain, hence onto

As f is both one-one and onto hence bijective

Q15

Let 2 € N. Then we know that x is a multiple of itself.

= Rz

Hence, R is reflexive.

We have 2,8 € N such that 8 is a multiple of 2

= 8R2

But, 2 is not a multiple of 8 . Hence, 2 is not R-related to 8 .
Therefore, R is not symmetric.

Let z,y,z € N such that z Ry, yRz

Thenz = my,y = nzforsomem,n € N

= x =mnz = x = pz, where p = mn € N. Hence, xRz
Therefore, R is transitive.

Q16
One-One: Let 1, z3 € R such that

f(x1) = f(x2) = 4x1® — 5 = 4x9% — 5 = x1® = x9° = x; = x9,."." £ is one-one Onto:
t€R(Dy) >2*c R=> 42 —5€ R= f(z) € R,.". Ry = Co-domain (f)



..' f'is an onto function
="' f'is one-one \& onto both

Q17

Reflexive: For any
xeN,x-x=x

, Which is square of the natural number '
X

2

= (x,x) €R

R
'is a Reflexive relation.

Symmetric: Let
(z,y) € R= 2y
is a square of a natural number

= yX

is a square of a natural number,
XYy = yX

= (y,x) € R

R
"is a Symmetric relation.

Transitive: Let

(SB, y): (ya z) €R=ay= a'za Yz = b?
for some

a,be N



"is a Transitive relation.
Hence, R is an Equivalence relation
Q.18

(i) R4

(i) Bs

(iii)(a)R; and R3

(iii) (b) Required pairs to be added to make the relation Rz as an equivalence
relation are:

(1,1),(2,2), (3,3), (2,1), (3,1) and (2, 3)

Q.19 The number of relations = 24x3 = 212

Since, Sz and S3 have been assigned the same judge ]2, the function is not one-
one.

Hence, it is not bijective.

There cannot exist any one-one function from S to ] as n(S) > n(J). Hence, the
number of one-one functions from S to | is 0.

(iii)(b) To make R; reflexive and not symmetric we need to add the following
ordered pairs:

v (51,51),(52,52),(53,53) , (54, 54)



Q.20

(i) No, f is not bijective function

(i) Range={1,2,3,4,............ ,30} and codomain = N

Since, Range eq codomain = f is not onto and hence f is not bijective.

(iii) (a)

R ={(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21), (8, 24), (9,27), (10, 30)}
Since (1, 1)otinR —> R is not reflexive.

(1,3) € Rbut (3,1)otinR = R is not symmetric

(1,3) € R,(3,9) € Rbut (1,9)otinR = R is not transitive.

(iii) (b)

R={(1,1),(2,8),(3,27)}

.~elements 4,5, 6. .. 30 do not have an image. Hence the above relation is not a function.



(2024)

Q.1 Letf: R+ = [—5, ) be defined as f(x) = 9x2 + 6x — 5, where R is the set
of all non-negative real numbers. Then, fis:

(1 Mark) (CBSE 2024 -65/2/1)
A. bijective
B. neither one-one nor onto
C. onto
D. one-one

Q.2 Assertion (A) : The relation R = {(%, y) :(x + y) is a prime number and x,y €
N} is not a reflexive relation.

Reason (R) : The number '2n' is composite for all natural numbers n.
(1 Mark) (CBSE 2024 - 65/4/1)

A. Both Assertion (A) and Reason (R) are true and Reason (R) is not the
correct explanation of the Assertion (A).

B. Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of Assertion (A).

C. Assertion (A) is true, but Reason (R) is false.
D. Assertion (A) is false, but Reason (R) is true.

Q.3 A function f: R+ = R (where R is the set of all non-negative real numbers)
defined by f(x) =4x+ 3 is:

(1 Mark) (CBSE 2024 -65/1/1)
A. one-one but not onto
B. both one-one and onto
C. neither one-one nor onto

D. onto but not one-one



Q.4 Let R+ denote the set of all non-negative real numbers. Then the function f:
R+ = R+ defined as f(x) =x2+ 1is:

(1 Mark) (CBSE 2024 - 65/3/1)
A. onto but not one-one
B. neither one-one nor onto
C. one-one but not onto
D. both one-one and onto
Q.5 Afunction f: R » Rdefined as f(x) =x2 —4x+ 5 is:
(1 Mark) (CBSE 2024 - 65/5/1)
A. both injective and surjective.
B. injective but not surjective.
C. surjective but not injective.
D. neither injective nor surjective.
Q.6 Find the domain of the function f(x) = sin—1(x2 — 4). Also, find its range.
(2 Mark) (CBSE 2024 - 65/5/1)

Q.7 Arelation RonsetA={1, 2, 3,4, 5} isdefined as R = {(x, y) : [x2 — y?| < 8}.
Check...

(3 Mark) (CBSE 2024 - 65/1/1)

Q.8 A function f is defined from R = R as f(x) = ax + b, such that f(1) =
1 and f(2) = 3. Find function f(x). Hence, check whether function f(x) is one-one
and onto or not.

(3 Mark) (CBSE 2024 - 65/1/1)

Q.9 Students of a school are taken to a railway museum to learn about railways
heritage and its history.



(4 Mark) (CBSE 2024 - 65/5/1)

An exhibit in the museum depicted many rail lines on the track near the railway
station. Let L be the set of all rail lines on the railway track and R be the relation
on L defined by

R ={(y, I2) : 11 is parallel to 1.}
On the basis of the above information, answer the following questions :

(i) Find whether the relation R is symmetric or not.

(i) Find whether the relation R is transitive or not.

(iii) If one of the rail lines on the railway track is represented by the equation y
= 3x + 2, then find the set of rail lines in R related to it.

(iii)(b) Let S be the relation defined by S = {(l3, I2) : 11 is perpendicular to

Iz} check whether the relation S is symmetric and transitive.

Q.10

Show that a function f : R — R defined by f(z) = % is neither one-one nor onto. Further,

find set A so that the given function f : R — A becomes an onto function.

(5 Mark) (CBSE 2024 - 65/2/1)

Q.11 Arelation R is defined on N X N (where NN is the set of natural numbers)
as:

(5 Mark) (CBSE 2024 - 65/2/1)
(ab)R(c,d) ©a-c=b-d



Show that R is an equivalence relation.
(5 Mark) (CBSE 2024 - 65/4/1)

Q.12 Let A =R — {5} and B = R—{1}. Consider the function f: A — B, defined by
r—3
fx)= 272

Show that f is one-one and onto.

Q.13 Check whether the relation S in the set of real numbers R defined by S =
{(a, b): where a - b + V2 is an irrational number?} is reflexive, symmetric or
transitive.

(5 Mark) (CBSE 2024 - 65/4/1)
Q.14 Arelation Ronset A ={—4, -3, —-2,—1,0, 1, 2, 3, 4} be defined as R = {(x,

y) : X + y is an integer divisible by 2}. Show that R is an equivalence relation.
Also, write the equivalence class [2].



Answer

Q1A Q2C Q3A Q4C Q5D
Q6

~1<z?-4<1

=3<z? <5

Domain = [—V/5, —v/3] U [vV/3, V5]

Range

- 5.4

Q7

(a) Reflexive:

|z? —2?| < 8Vz € A= (z,z) € R .. Risreflexive.
(b) Symmetric:

Let (x,y) € Rforsomex,y € A

st -y <8= |y -2 <8= (y,z) ER

Hence R is symmetric.

(c) Transitive:

(1,2),(2,3) € Ras [1* — 2%| < 8, |2* — 3%| < 8 respectively
But |12 — 32| less8 = (1, 3)otinR

Hence R is not transitive.

Q8

flz)=az+0b
Solvinga+b=1and2a+b =3togeta=2, b= -1



flz)=2z -1

Letf (z1) = f (x2) for some z1, 29 € R
201 — 1 =229 — 1 = 21 — @

Hence f is one - one.

Lety = 2x — 1,y € R (Codomain)

= X — %1 € R (domain)

Also, f(x) = f (%1) —y
.. fis onto.

Q9

(iyLet (l1,l3) € R= 11 ||la = I3/ 11 = (I2,11) € R, .. Ris a symmetric relation

(i) Let (51, lg) s (12,13) eER=1L ||lg,l2” I3 = 51”13 = (ll,lg) € R, . Ris a transitive relation
(i) The setis {1 : Lisaline of type y = 3z + ¢,c € R}

(iii)(b)

Let (11,12) € R=1; L 19 = 15 L 1; = (12,1;) € R,.". Ris a symmetric relation Let
(11,15),(12,13) € R= 11 1 15,15 1 13 = 11|13 = (11, 13) otinR, .. R is not a transitive
relation

Q.10

Let

f(z1) = f(z2)
for some
x1,x9 € R
Then

2$1 . 2:1?2
1422 14zs?

= I —|—£B1:E% = T3 +a:%m2

= (iL'l —3,‘2) — T1T2 (:L‘l —.T:g) =0

= (:131 —55‘2) (1 —Hjlmz) =0

=21 —29=00rl1 —z125=0

= x1 =x30rx1x2 =1, soif xyxo = 1,21 £ 29

Hence f is not one -one



Lety = f(x) where x € R

If
y# 0

, then

_ 2z
Y= 1

=yz’ —2z+y=0
2+ /4 — 492
2y

=T =

For x to be real,
4 —4y* >0
= y2 <1

= -1<y<1

Hence, range
= [-1,1] #

codomain Hence, f is not onto.

For the given function to become onto, A = [-1, 1]

Q.11
Let
(a,b) e Nx N

We have

This implies that
(a,b)R(a,b)¥(a,b) € N x N

Hence R is reflexive

Let (a, b) R (c, d) for some
(a,b),(c,d) € N x N

Then
a—c=b—d



—=c—a=d—>b
= (¢, d)R(a, b)

Hence, R is symmetric.

Let

(a,b)R(c,d), (c,d)R(e, f)
for some

(a,b),(c,d), (e, f) € Nx N
Then

a—c=b—dc—e=d—-f

=a—ct+c—e=b—d+d—f
=a—e=b—f

= (a, b)R(e,f)

Hence, R is transitive

Thus, Ris an equivalence relation.

Q12

Let f (x1) = f(z2), for some z1, 29 € A
T1—3 _ x2—3

= ;-5 = x»—5

:>(231—3)(£L'2—5) :(332—3)(:131—5)
— ] = X9, So f is one-one Function.

lety = f(z) = = = y(z—5) =z —3

= Yyr —dy=x — 3

= T = %, We observe that x is defined for all values of y except y = 1,

So, Range = R — {1} and Co-domain is Given R — {1} [As, f: A — B]
Since, Range = Co-domain, f is onto Function.
Thus, f is one-one \& onto function.




Q.13
Reflexive: Fora € S )
= a4 — a + /2 is irrational number

= 4/2 is irrational number >
= (a,a) € S
Thus, S is Reflexive Relation.

Symmetric: Let
(a,b) €8 =a—b++2
is irrational number but

b—a++2

may not be irrational number

For example,

(V2,1) e S=+v2-1+v2=2V2-1

is irrational number

(1,vV2) ¢ 5

as

1-vV2+v2=1

is not irrational number
. (b, a) ¢S

, S0 S is NOT Symmetric Relation.

Transitive : Let

(a,b) €S =a—b++2
is irrational number

&(b,c) e S =b—c++2
is irrational number but

a—c—i—\/ﬁ

may not be irrational number



For example,
(LV3)eS=1—V3+2

is irrational number

(V3VZ) €S =vVE-VEI+VI=13

is irrational number But

(1,vV2) ¢S
1-vV24+4/2=1

is not irrational number

o (ay,c) ¢ S, S0S

is NOT Transitive Relation. Thus, S is Reflexive But Neither Symmetric nor
Transitive Relation.

Q14

For reflexive: clearly z + x i.e. 2z is integer divisible by 2 . = (z,x) € R = R is reflexive.

For symmetric: (z,y) € R = = + yis integer divisible by 2 . = y + z is integer divisible by

2 = (y, ) € R For transitive: (z,y) € R = z + y s integer divisible by 2 . and

(y,2) € R = y+ zisinteger divisible by 2 . so, (z + z) + 2y is integer divisibleby 2 . = = + 2
is integer divisible by 2 = (z, 2) € R Equivalence class [2] = {—4,—2,0, 2,4}



&.
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10.

1.

1.2 Types of Relations

i

13

MCQ

1. Let A=[3,5]. Then number of reflexive relations on A
is i
(@ 2 (b) 4
fc) O (d) 8 (2023)

2. Let R be a relation in the set N given by
R={la,b):a=b-2b=6).Then
(al (8,7)eR (b} (58)eR
(c) (3.8)eR (d) (24)eR (2023)

15,

3. Arelation R is defined on N. Which of the following is

the reflexive relation?

(@) R={{xyrx>yxyeN]

(b} R={lxy:x+y=10xyeN]

() R=1{lx y):xyisthe square number, x, y e N]
(d) R={(xy):x+4y=10xyeN]

4, The number of equivalence relations in the set

[1. 2, 3] containing the elements (1, 2) and (2, 1) is
(a) O b) 1

(c) 2 (d) 3 (Terml, 2021-22) :
5. A relation R is defined on £ as aRb if and only if
a? - Jab+ 6b% = 0. Then, Ris
(a) reflexive and symmetric LA
(b} symmetric but not reflexive i
[c) transitive but not reflexive
(d} reflexive but not symmetric :
(Term 1, 2021-22) (Ap) | 19.

Let A = [1, 3, 5}. Then the number of equivalence :

relations in A containing (1, 3) is
(a) 1 (b) 2

(2,1),(1, 1)}is

(a) symmetric and transitive, but not reflexive

(b) reflexive and symmetric, but not transitive

(] symmetric, but neither reflexive nor transitive

(d) anequivalence relation (2020) :

(1 mark)

Write the smallest reflexive relation onset A =[a, b, c]. :
(2021C)
A relation R ina set A iscalled Jif{ag,a)e R
implies (g2, a:) € R, for all a;, az = A (2020) [E=| ;
Arelationinaset Aiscalled _________ relation, if eac
element of A is related to itself. (2020)

If R = f{x, ¥} : x + 2y = 8} is a relation on N, write the :
range of R. (Al 2014) i

P17,

20.
(€ 3 (d) 4 (2020) :

The relation R in the set (1, 2, 3] given by R = {(1, 2), |
P21

5 )

Let R = [la. o : ais a prime number less than 5} be a
relation. Find the range of R. (Foreign 2014)

Let R be the equivalence relation in the set
A=1[0,1,2 3,4, 5] givenby R ={{a, b} : 2 divides (a - b)}.
Write the equivalence class [0]. {Dethi 2014 .C)

- Y 2 marks

| 14,

Check if the relation R in the set [ of real numbers
defined as R = [{a, b) : a < b} is (i) symmetric,
(i) transitive. (2020)

Let W denote the set of words in the English
dictionary. Define the relation R by

R={[(x,¥) e W= W such that x and y have at least one
letter in common).

Show that this relation R is reflexive and symmetric,
but not transitive. (2020)

(4maric)

(Term 1, 2021-22) (fn] 16,

Show that the relation R in the set A = {1, 2, 3, 4, 5, 8}
given by R = [{a, b} : |a - b| is divisible by 2} is an
equivalence relation. (2020)

Check whether the relation R defined on the set
A={12234565}as

R =1{(a b): b=a+ 1} is reflexive, symmetric or
transitive. (2019)

Show that the relation R on the set £ of all integers,

given by

R={la,b): 2 divides {a - b)}is an equivalence relation.
(2019)

Show that the relation R on E defined as
R = [{a.b):a=h], is reflexive and transitive but not
symmetric. {NCERT, Delhi 2019)

Show that the relation 5in the set A={xeZ:0=x=12}
givenbyS=[la, b):a, b € Z, |a - b| is divisible by 3} is
an equivalence relation. (Al 2019) I@

let 4 = [1, 2. 3, .., 9] and R be the relation in
AxAdefined by (a ) Rc, d fa+d=b+c¢
for (a, b), (c, d) in A = A. Prove that R is an equivalence
relation. Also obtain the equivalence class [(2, 5)].
(Delhi 2014)

Let R be a relation defined on the set of natural
numbers N as follow :
R=[{x,y¥)|xe N,ye Nand Zx + y = 24}
Find the domain and range of the relation R.
Al=o, find if R is an equivalence relation or not.
(Delhi 2014 C) (An)

| XTI (5/6 marks)

i 23

If N denotes the set of all natural numbers and R
is the relation on N = N defined by {a. b) R (c, d), if
adib + ¢) = bcla + d). Show that R is an equivalence
relation. (2023, Delhi 2015}



26.

27.

28.

24. letA=[xe Z:0<x=<12).ShowthatR={lo.B):a.be A,

25.

|a - bl is divisible by 4}, is an equivalence relation. Find
the set of all elements related to 1. Also write the
equivalence class [2].

(4 marks)

31. Case Study : An organization conducted bike race

(2018) :
Show that the relation Rinthe set A={1,2, 3,4, 5} given :

by R = [{a, b) : |a - b is divisible by 2} is an equivalence

relation. Write all the equivalence classes of R.

1.3 Types of Functions

MCQ

The functionf: R — Rdefined by fix) =4 + 3cosx is

(a)
(©)
(d)

bijective
onto but not one-one :
neither one-one noronto (Terml, 2021-22) 15__@

(b) one-onebutnotonto :

The number of functions defined from

{1,
(a)
()

fis
(a)
(o)

2, 3.4, 5] — {a, b} which are one-one is
5 (b) 3

2 (d O (Terml,2021-22) :

Let f: R — R be defined by f(x) = 1/x, for all x &R, Then, :

(b) onto
(d) notdefined
(Term 1, 2021-22) :

one-one
bijective

The function f: N — Nis defined by

fin

L et add

)=

ifniseven

The function fis

{a) bijective

{b) one-one but not onto

{c) onto but not one-one

{d] neither one-one nor onto

(1 mark)

30,

(Term I, 2021-22) (Ey | :

(AI 2015C) |

under two different categories - Boys and girls.
There were 28 participants in all. Among all of them,
finally three from category 1 and two from category
2 were selected for the final race. Ravi forms two
sets B and G with these participants for his college
project.

Let B = [by, b, by] and G = {g,, 3.), where B represents
the set of Boys selected and G the set of Girls
selected for the final race.

Based on the above information, answer the

following questions.

{i) How many relations are possible from B to G?
(i) Among all the possible relations from B to G.
how many functions can be formed from B to G?

(iii) Let R: B — B be defined by R = {(x, y) : x and
y are students of the same sex). Check if R is an
equivalence relation.

OR

A function f : B — G be defined by f = {(b4, 54), (b2. 32).
(ba. g4)}. Check if f is bijective, justify your answer. -
(2023) (Ap)

P32, Let f:n-{-g}-;a be a function defined as

from set A to A, where A = {1, 2, 3, 4], then find the

value of k.

(2021C) :

4x
3x+4

check whether fis an onto function or not.

. Show that fis a one-one function. Also,

flx)=

(2023)

33. Show that the function f: (===, 0) — (=1, 0) defined by
If f=[(1, 2), (2, 4), (3, 1), (4. k)] is a one-one function

flx)= ——, xe (-=,0)isone-oneand onto.  [2020)

X
1+xl

‘_‘

\ CBSE Sample Questions /[

1.2 Types of Relations

o 8

MCQ

2.

A relation R in set A = {1, 2, 3] is defined as
R ={{1, 1), (1, 2}, (2, 2), (3. 3)}. Which of the follow- i

ing ordered pair in R shall be removed to make it an :
- IEM (1 mari)

i 3,

equivalence relation in A2

(@ (L1 (b (L2 () (22 d (3.3

(Term 1, 2021-22) (An) :

Let the relation Rintheset A=[x=Z:0=x< 12},

given by R = {{g, b) ; |a - bl is a multiple of 4.} Then [1],

the equivalence class containing 1, is

(@ (L59 (b) {0, 1,2 5]

© o (d) A -
(Term i, 2021-22) (Ev]

How many reflexive relations are possible ina 5et_.&
whosen(d)=37 tzﬂ.i_'&zijl_fﬂ;



4. Arelation Rin S = [1, 2, 3} is defined as R = {(1, 1), !
(1, 2),(2,2), (3, 3)). Which element(s) of relation R be :

removed to make R an equivalence relation?

5. An equivalence relation R in A divides it into
AluﬂzuﬂgamAlﬁﬁgﬁAg.

(2 marks)

6. Let R be the relation in the set £ of integers given by
R={{a,b): 2 divides a - b}. Show that the relation Ris :

transitive? Write the equivalence class of 0.

BN (3 marks)

7. Check whether the relation R in the set 7 of integers
defined as R = {{o. b) : a + b is "divisible by 27} }
is reflexive, symmetric or transitive. Write the !

(2020-21) :

- EE (a0

12. Check whether the function f : R — R defined as

equivalence class containing 0. L.e, [0].

X (5/6 marks)

8. Given a non-empty set X, define the relation R on
i 13. Arelation R in the set of real numbers R defined as

P as:

For A, B e P(X), (A, B) € R iff A B. Prove that R is |
(2022-23)

SOLUTIONS

reflexive, transitive, and not symmetric.

Detailed

7\ Previous Years' CBSE Board Questions /1 JHAN

1. [b): Total number of reflexive relations on a set having
n number of elements = 27 - n :

(2020-21)
: 1.3 Types of Functions

equivalence classes Ay, Az, A;. What is the value of
(2020-21) :
- 10. LetA=(1,2,3],B={4,56, 7}and letf={(1, 4),(2,5),

(2020-21) (g

7. Define the relation R in the set N = N as follows:
For (a,b), (c,d) e N = N, (a. b) R (c, d) iff ad = be. Prove
that Ris an equivalence relationin N x N.  (2022-23)

MCQ

(3, &)] be a function from A to B. Based on the given
information. f is best defined as
(a) Surjective function (b
{c) Bijective function  (d)

Injective function
Function

(Term I, 2021-22) (Eu)

i 11. The function f: R — R defined as fix) = x%is
i (a) One-one but not onto
(b) Mot one-one but onto
{c) Meither one-one nor onto
(d) One-oneand onto (Term |, 2021-22)

fix) = x* is one-one or not. (2020-21)

R=[{a.b): Jo =b} is a function or not. Justify
(2020-21)

EE Lo {{ 11 2}! tl 1}! IL 3}:- {3. 1} Igi B}r tl 2}* ‘.L 1}1 {Er 2}; {3r 3]3
Mumber of equivalence relations is 2.

Concept Applied LIEﬂ

= A relation R in a set A is called an equivalence
relation, if R is reflexive, symmetric and transitive.

| 5. (d):Given,aRb,a,be Z

Reflexive : Forae £, we have

Here,n=2
Required number of reflexive relations = 227 -2
sM-1gP gl

2. (b):Given,R={la,b):a=b-2b> &)

Since,b=6,50(2, 4l R
MAlso,(3,8)g Ras38-2
and(8,7)z Ras8#7-2
Mow, for (6, 8), we have
8>éandb=8-2 whichis true
(6,8)& R :
3. (c) : Consider, R ={(x,y) : xyis the square number, x.ye N} |
As, xx = x%, which is the square of natural number x. i
= (% x)e R.50 R is reflexive.

Concept Applied I,Efl
= Arelation Rin aset A is called reflexive, if (a,a) € R,
forallae A

4. |c): Equivalence relations inthe set[ 1, 2, 3jcontaining
the elements (1, 2) and (2, 1) are i
Ry={(1,2),(2 1),(1,1),(2 2),(3,3)]

1y
i [1,2,3)
' Reflexive: Clearly(2,2),(3,3) & R

a?-Taa+ba’=a2-Ta’+6a°=0=la.a)e R

Relation is reflexive.

Symmetric : Since, (6, 1) R

PAS 6 -Txbx1+6%x12=36-42+6=0

: But(1,6)e R. . Relation isnot symmetric.
i element (1, 3) are

(b): Equivalence relations in the set containing the

Ri - [{ 1" 1}r |:3§ '3}r {1- 3}1 {31 1}- {5r SH

i Rz2=1{(1,1)(3, 3)(5, 511, 5M5, 1),(3,5)(5. 3), (1, 3),(3, 1)}

There are 2 possible equivalence relations.
() : Given R = {(1. 2), (2, 1), (1, 1)} is a relation on set

Ris not a reflexive relation.

* Symmetric: Now, (1, 2)e Rand (2, 1) R -. Ris symmetric.

Transitive : Now, (2, 1)e Rand (1,2} Rbut (2,2)& R
R is not transitive relation.

R is symmetric, but neither reflexive nor transitive.



8. Wehave A=s{a.b,c]
A relation R on the set A is said to be reflexive if (o, a) & R,
Yac A

relation on A
9. Arelation Rinaset Ais called symmetric, if (a,.a.) & R
implies (a;, 0,) € R, foralla, a;€ A.

element of A is related to itself.

11, Here,R={{x,v):x+2y=8x,ye NL
Forx=1,3,5, ..
%+ 2y = B has no solutionin N.
Forx=2, wehavwe2+2y=8=y=3
Forx=4 wehaved+2y=8=y=2
Forx=6 wehave b+ 2y=8=y=1
Forx=8, 10, ..
x+ 2y = 8 has nosolution in N.

Rangeof R={y:(x.yle R]=[1.2.3]
12, Given relationis
R =[la,a% :ais a prime number less than 5].
o R={(2,8),13, 27]}. So, the range of R is {8, 27].

13. Here, R=[la, b): 2 divides (a - b)}

Equivalence class of [0] = {ae A: (a,0) e R}
= (a-0)isdivisibleby2andoe A= a=0,2,4
Thus[0] ={0. 2. 4}.

14. Wehave.R=[(a,b):a<b),wherea,be E
(i) Symmetric:let(x,y)e Rie xRy =x<y
Buty £ x,so(xyleR=(vx)e R

Thus, R is not symmetric.

(i) Transitive:Let{x,v).(v.2) e R

= X<yandy=<z = x<Z

= (% 7)€ R Thus, Ris transitive.

15. We have, R =[x, v) ¢ W= W :xand y have at least one
i Transitive: Let(a,b)e Rand(b.c)e R

letter in common}

Reflexive : Clearly (x, x} € R, because same words will §

contains all common letters.
= R isreflexive.

Symmetric:Let (x, ¥} € Rie, xand y have at least one letter

in common.

= yand x will also have at least one letter in common.
= (wxleR

= R issymmetric.

Transitive : Let, x = LAND, y = NOT and z = HOT

Clearly [x, y¥) € B as x and v have a common letter and [y, z)
£ Ras yand 2z have 2 common letters.

but (x, 2} & R as x and z have no letter in common.

Hence, R is not transitive.

Concept Applied (@]

= Arelation R inaset Ais not transitive if for (a.b) e R
and (b, cle Rbut{a,c) & R

16, Wehave, A={1.2.3.4.5.8landR={la,b) : |a - b| is
divisible by 2}
(i} Reflexive:Foranyae A

|a = a| = 0, which is divisible by 2.

Thus, {a.al € R. 50, R is reflexive.

| Symmetric:Let (a,b) e R = b=a+1

LUy

BULLL

(i) Symmetric:Foranya be A

i Let{a.b)e R

i = |a-b]isdivisible by 2= |b - a| is divisible by 2
R=[la,a), (b, b, (c, c)}is the required smallest reflexive :

= (ba)eR . . la,ble R = (ba)e R . Rissymmetric.

i (ili) Transitive;Foranya, b ce A

i Let(a,b)e Rand(b,c)e R

= |a=b|is divisible by 2 and |b = ¢ is divisible by 2.
10. A relation in aset Ais called reflexive relation, if each | = @~ b=22kandb-c=22k; Vk ke N

i= a-b+b-c=t2k,+k)=> a-c=22k; YV ke N

! = |a-c|isdivisible by 2 = (a,c) e R .. Ristransitive.

! Hence, Ris an equivalence relation.

i 17. Wehave, A=[12 3 4,5 6] and arelation R on A
i definedasR={(a,b):b=a+ 1]

! Reflexive:letla,a) e R

i= a=a+1=a-a=1= 0=1 whichisnot possible.

(a,a) € B = Ris not reflexive.

: i)
! Now.if(b.a) e R
i= asb+1=hb=b+1+1 {using (i)

= b=b+2 = b-b=2 =0-=2, whichis not possible
i = (ba) £ R = Ris not symmetric.

! Transitive:Let(a,b) € Rand (b,c) € R

i= bsagtlandc=b+1=c=a+1+1

i= c=a+2za+1=(ac) € R= Ris not transitive.
18. We have, R =[{a, b} : 2 divides {a - bl}
Reflexive : Foranyae Z,a-a=0and 2 divides 0.

i = (a,a)e Rforeveryae 7 . Risareflexive

! Symmetric: Let (a,b)e R

2 divides (a - b)
a-b=2m, forsomeme £
b-a=2m

2 dividesb-a

(b,ale R

R is symmetric.

2 divides {a - b) and 2 divides (b - ¢}
a-b=2mandb-c=2nforsomem,ne 7
a-b+b-c=2m+2n

a-c=2{m+n)

2dividesa-c

{a,cle R

R is transitive.

Hence, R is an equivalence relation.
{ 19. Wehave, R={la,b):a<b, a,bcR]
{ (i) Reflexive:Sincea<a
i Hence, Ris reflexive.

{ii) Symmetric: (o,b)eR such that aRb = a=b # b=a
 So,(b,a) e R.

{ Hence, R is not symmetric.

i (ili) Transitive:Lleta, b, c e R such thataRband bRe

{ Now, aRb = a<b
From (i) and (i), we have a<bh<c=azc -
Hence, relation R is transitive.

{ 20. Wehave,A={xeZ:0<x<12]

S.oRo v aeR

.(1) and bRc = b=c w i)

aRc

A={0,1,23....,12}

Also, 5={{a,b):a,be Z |a-b|isdivisible by 3]



(i} Reflexive:Forany ae A,

|a = al =0, which is divisible by 3

Thus, {@a)es . Sisreflexive.

(i} Symmetric:Let{a, b)le §

= |a=blisdivisibleby 3.

= |b—alisdivisibleby3 = (b,a)e5 ie. (a,b)eS = (b,a) €5
5 is symmetric.

{iii) Transitive:

let{a, b) € Sand (b,c} € S

= |a-b|isdivisible by 3and |b - ¢| is divisible by 3.

[a-b)=+3k;and(b-c)=23k;; Yk ko e N

(a-bl+(b-c)=23k + ki)

(a-c)=43k,+ k) ;T ks ks e N

|a =clisdivisibleby 3 = (a.c) € § .. Sis Transitive.

Hence, 5is an equivalence relation.

=
=
==
==

Concept Applied I,.{@']
= Arelation Rinaset Ais called

(i) reflexive,if (a.a)e R.forallae A

{ii} symmetric,if(a.b)je R= (b,ale R foralla.be A

(iii) transitive,if(a.ble R and {(b,c)e R = (a,c}€ R.
foralla,b.ce A

21. GivenA={12234..9]

Tashow : R is an equivalence relation.
{i)
Then,we havela, bje AxA=a be A

= a+b=b+a (bycommutativity of additionon AcN) |

= (g, b)R{a,b)
Thus, (a, b) R (a, b) for all (a, b) & A = A So, R is reflexive.

= a+dsb+c=b+c=a+d

c+b=d+a (bycommutativity of additionon Ac N)
=3 I:C.,d'jﬁ'{d,b:l.

Thus, (g, B) R (¢, d) = (c, d) R (g, b) for all {a, b), (¢, d) = A=A
%o, R is symmetric.

=

(i} Transitive : Let {a, b), {c, d), (e, fi € A = A such that §

{a,bB)R e, d)and (c,d) R (e f)
Now, (o, B)R (. d)=a+d=b+c
andlc.diRiefl=c+f=d+e
Adding (i) and (i), we get (o +d) + (c+fi=[b+c) +{d +e)
= a+f=b+e=(a.b)Rief
Thus, (g, )R (¢, d) and (c,d) R (e, f) = (a, b) Re, f).
So, Ris transitive. . Ris an equivalence relation.
Equivalence class of [|2, 5)] = [(x. v} & NxN:[x, v) R(2. 5]}
=fxyle NxN:x+5=y+2]
=flx,vle NxN:y=x+3}=[{xx+3):xe A)
=[(1 4).(2,5).(3.6),(4,7). (5. B). (6, 9)].

CAnswer Tips ( 7]

= First, prove the given relation is an equivalence
relation and then find the equivalence class by using
the given relation.

22. Here,R={{x,v) | xe N,ye Nand 2x + v = 24]
R={(1,22),(2,20),(3,18),...(11, 2)}
Domainof R={1,2,3,4,.. 11}

Reflexive : Let (a, b) be an arbitrary element of AxA. |

0
I 11

! RangeofR={(24,68,10,12 . 232)
Risnotreflexive asif (2. 2)e R=2x2+2=6+ 24
i Infact R is neither symmetric nor transitive.

i = Risnotanequivalence relation.

{23 (i)
P %xN.Then,{a.ble N=xN

i = ab{b+a)=baja+h)

i [by commutativity of addition and multiplication on N]

i = (a.b)Rfa,b)

i 5o, R is reflexive on Nx N.

(i) Symmetric: Let (a, b), (c, d) & N x N such that

! {a,b) R e, d).

i = ad(b+c)=bela+d) = cbld +a)=dafc+b)

i [by commutativity of addition and multiplication on N]

: Thus, (a,b) R (c,d) = {c,d) R (a, b) for all (a, b), (e, d) & N = N.
i So,Ris symmetriconN x N.

i fiii) Transitive:Let{a, b), (c.d), (e, fle N = N such that

: (a,b) R (c,d)and (c, d) R (&, f). Then,

i a,b)R{c,d)= ad{b+c) = bcfa +d)

Reflexive : Let {a, b} be an arbitrary element of N

b+c_a+d

1131 ;
—=—— = —te=—t= i)
bc  od b ¢ ad
and (e, d) R (e, fl= cfld + &) = defc +f)
dve_c+f 1 1 1 1 (ii)
— —_— = —t— s
de o d e ¢ f

Adding (i) and (ii), we get

L GARE2HE)

- 1+1_1+1:’b+e_a+f
b e af be af

= aflb+e)=befa+f) = (a,b)Ref
(i} Symmetric:Let{a,b),lc,d)e AxAsuchthat (o, b)R(c d) :
Hence, R is an equivalence relation.

So, R is transitive on N x N.

{ 24. Wehave,A=[xe Z:0<x<12]
A={0,1,2.3,.,12]

and 5= [la, b) : Ja - b is divisible by 4}
i (i) Reflexive : For anya e A, |a - a| = 0, which is divisible
by 4.Thus, (g, ale R .. Ris reflexive.

i (i) Symmetric:Let(a, b)e R
i = |o-b|isdivisible by 4
— |b-a|isdivisibleby 4 = (b, a)e R
i ie. (a,b)e R = [b,a)e R .. Rissymmetric.
i (ili} Transitive:Let{a. b)e Rand(b.c)e R
= |a - b is divisible by 4 and |b - ¢ is divisible by 4
= a-b=%dkjandb-c=24k;Vkykze N
i= (a-bl+(b-c)=ta(k,+k);V ks ke N
E = ad-c= t4{k1+k;};vi:1,kze N
i = |a-gisdivisiblebyd=(a,c)e R .. Ristransitive.

Hence, R is an equivalence relation.
The set of elements related to 1is {1, 5, 7L
: Equivalence class for [2]is(2, 6, 10].

Concept Applied lr@?

= In a relation R in a set A, the set of all elements
related to any element a € Ais denoted by [a]
ie.lal={xe A:(x a)e R}
Here, [a] is called an equivalence classof ae A



25. Wehave A=[12 3,4,5]
and R ={{a, b) : |a - b| is divisible by 2]
(i} Reflexive: Foranyaec A,

|a = al = 0, which is divisible by 2
Thus, (g,a)e R .. Ris reflexive.
(i} Symmetric:let(a,ble R
= |a-b|isdivisible by 2
= |b-alisdivisibleby2 = (h,a)e R
ie.lo,b)je R =(ba)le R ..Rissymmetric.
(iii) Transitive:let{a,ble Rand(b,c)e R
= |a-b|isdivisible by 2 and |b - ¢| is divisible by 2
a-h= ;tEl{;andb- c= tzkj:"?'kg_.kje N
(o-b)+(b-c)=%22(k +k;):¥ ki ke N
lo=cl=t2k,+ki): Wk ke N
|a=c|isdivisibleby 2 = (a,c) e R . Ristransitive.
Hence, R is an equivalence relation.
Further R hasonly two equivalence classes, namely[1]=[3] :
=[5]={1 3 5}and[2] =[4] = (2. 4].

26, (d):We have, fix) =4 + Jcosk, Vxe R

=
=
=
=

n [x n T n ;
At x-—.f(E]-4+3cusE—4 = f(-E]-4+3cﬂs[—E)_4 :

s (2 -Hont

Therefore, fis not one-one.
As-l=cosx=l YxeR=1<4+3cosx<7,vxeR

= flx)e [1,7], where[1,7]issubsetof R. . fis notonto. :

Concept Applied L.fE;
2 Rangeofcosxis[-1,1]

27. (d): - f: X — Y is one-one, if different element of : 5
X have dlfferent image in Y under f. But here, no 51.|ch
situation is pusslhle

28. (d): Given fix) =;. forallxe R

At x=0eR, fix)is not defined.

E. if nis odd
29. (c):Given, fix)=
i if n is even
7
Now, f{1) = 1:2:5-1 ;I'l'E]'-u--i
= fl)=f2Ybutl+2 .. fisnotons-one.
But fis onto [-range of fis N.)

30. We have, A={1,2, 3, 4] function f: A — A is one-one

and fll) =2, fi2)=4.fi3) = 1,fid) =k

A f 5

<

A
£

As fis one-one, so no two element of A has same image in A

fld)=3 = k=3

i)
i

i sex]

32. Thefunction f:R _{_%}_.;R isgiven by flx)= X

-
—]

Concept Applied l:l:@'ﬁ

= For a function to be one-one, no two elements
should have the same image in A.

{i) Heren(B) = 3and nlG) = 2
Mumber of relation from Bto G = 232 26
Mumber of functions formed fromBto G=2¥=8

We have, R= {[x.].rl:x and y are students of the same

Risreflexive as (x,x)e R.

Rissymmetricas (x.y)e R=(y.x) e R.
i Since,(x,y)e Rand(y.2le R=(x.2)e R
¢ Hence, R is an equivalence relations.

OR

i We have f: B — G be defined by f = [(by, g1). (b2, g2). (b3, 91)]
i Since, elements b, and b, have the same image, therefore,
i the functions is not one-one but it is many one functions.
Since, every element in G has its pre-image in B, so the
! functions is onto,

: For bijection, function should be one-one and onto both.
Hence, the function is surjective but not injective.

Ax+4

One-one: Let I.YER'[' %l such that fx) = fly)

4x 4y
3x+4 3y+4
4x(3y + 4) = dy(3x + 4) = 12xy + 1éx = 12xy + 18y
léx =16y = x=y
fis one-one.

Dntn Let v be an arbitrary element of R. Then fix) = y

X dy
= = 4y = =4 ol
=g y = du=3xy+4y = 4x-Iny=4y=x a-3y
4
i AsyeR=
i ve [ } 4- Sr
dy =4
Alsu._’:_g}r: 3 asif
Py 3 oyo1oy-14 , which snot possible
R ¥ = : po :
Ths, x=4f;r ER-{-%} such that
i ( ] 1léy _doy
i flx)=f
) {31+4] [

T1oy+16-12y 16
4=3y

So, every element in R-E} has pre-image in R-{-%}
! fis not onto.

| 33 Given )= xetin)
1+|x|
2 (

e K e (o=, 0), |8 = -%)



For one-one : Let flx,) = fix,), x,. %, € (== ,0)
= e S 3
1-x, 1-x,
== K1=X{XaSMz=XiX3 = X1=Xz
Thus, fix) = flxz), = %y =%
f is one-one
For onto: Let fix) = y

=5 %1 - %) = x5(1-x,)

= y= ﬁ =yl-x)=x = y-xy=x

= x+ay=y=x(liy)=y = x= ——
1+y

Here,ye (-1,0)

Concept Appl

= Afunctionf: A— Biscalled
(i) one-one orinjective function, if distinct
elements of A have distinct images in B.
ie.fora, be A fla)=fb) = a=b
{ii) onto or surjective function. if for every element
be B, there exists some a = A such that fla) = b.

y ] e
i CBSE Sample Questions

1. (bl:Wehave, (1,2)e R but (2, 1)g R
So, (1, 2) should be removed from R to make it an

equivalence relation. (1) :

2. la):We have, R=[{a,b): |a - b| is a multiple of 4]
The set of elements related to 1is {1, 5, 9).
elements = 2oln-1

4. Wehave, R={(1,1),(2,2),(3,3),(1,2)}
which is reflexive and transitive.

For R to be symmetric (1, 2} should be removed from R. (1) :
5. Aswe know that, union of all equivalence classes of a :

set is the set itself.
iy Aiquu,ﬂ.zwA
Also, Ai qu |-"-.,d.:|| =

[ Equivalence classes are either equal or disjoint] (1) 10. {b):Asevery pre-imagexe A hasaunique inage ve B

= fis injective function. (1)
: 11 [d):Letxy, x; € R be such that fx,) = fix;)

= 2dividesta-c) = (a, o) « R. 50, relation Ris transitive, | = 1" =X = X1 =Xz = fis one-one.

(1) §
i = fly@)=y
i Everyimage y & R has a unique pre-image in R.
i = fisonto
(1/2) § -

P12, Let flx,) = flx,) for some x,, x e R.

(1) :

= (Pelg?

6. Let{a b) e Rand (b, c) € R. Then, 2 divides (a = b) and
2 divides (b-¢): wherea, b,cc 7
So, 2 divides [(a - b) + (b -c]]

Equivalence classof 0={0,+2,+4,+ 4, ..]

7. (i) Reflexive : Since, a + a = 2a which is even.
(a,0)e R¥ae Z
Hence, R is reflexive.
(i) Symmetric:fla, b)e R thena+b=2L = b+a=24L
= (b, a) e R.Hence, R is symmetric.
(iii) Transitive:If{a,b)e Rand({b,cle R
thena+b=24 ..({i) and b+e=2p
Adding (i) and (i), we get
a+2b+e= 20 +u} = a+ec=2(L+p-b)
= a+c=2k wherek=L+u-b= lacleR

(1)

we i)

i Hence, R is reflexive and transitive but not symmetric.

i Hence, R is transitive. (1)
Equivalence class containing O ie.
[0]=[..-4.-20,2.4,.}

i 8. Wehave, arelation Ron Xsuch that, (A, B) e RiffAcB
! for A, Be P(X).

Reflexive : Clearly every set is a subset of itself.
= (AAeR

(1/2)

(1/2)

Ris reflexive. (1)

| Symmetric: Let (A,B)e R
= AcB

i = BisasupersetofA
i= BzA = (BA)gR
50, x is defined for all values of y in codomain. .. fisonto. : -
! Transitive:Let (A, Bje Rand(B,C)e R.forall A B, Ce PiX)

(1/2)

R is not symmetric. (1)

i = AcBandBcC= AcBcC (1/2)
i= AcC=(A0eR
i Ris transitive. (1)

(1/2)

| 9. Reflexive:Let{a,b) € Nx N. Thenab= ba

(By commutativity of multiplication of natural number)

= (o.b)R (b, a)

{ Thus, (a.b) R (b, a) for all (a.b) e NxN

: So,Ris reflexive. (1)
¢ Symmetric : Let (g, b), (c,d) € N x N such that (a, b) R (c, d)
I soadsbc=bc=ad=cb=da

(By commutativity of multiplication of natural numbers)

‘= (cd)R(ab)

So, equivalence class for [1]is (1, 5, 9} (1) ! Thus, (a.b) R (c.d) = (c.d) R (a. b) for (a, b}, c.d) e NxN

. . " Sa,ﬁ is symmetrf:: [1}
3. MNumber of refl e relations on a set h n:
it SR PR WINE TS Transitive : Let (a, b), (c, d), (e, ) € N x N such that

So, required number of reflexive relations = 233~ = 2¢ (1) | (8, b R{c,d) and (¢, d) R (e, )

MNow, (a,b)R (c,d) = ad=bc =i}
i and (c,d)Rle,f) = cf=de _ii)
i Multiplying (i) and (i), we get ad-cf = bc-de (1)
i= daf=be = (a.b)R(e.f)

i Thus,{a.b)R (c.d) and (c,d) R (e. = (a. b) R{e. (1)
i So,Ris transitive.

: ~ Risanegquivalence relation. (1)

Let flx) = x3 = y for some arbitraryelementye R = x=y1%

f is one-one and onto. (1)

%, =, hence f{x) is one-one. (1)

i 14. Since a isnotdefined forae (-=,0)

R={{a,b): Ja=b} is not a function. (1)
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