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RELATIONS AND FUNCTIONS

Topic 01 Practice Question Exam Textbook S

Other Imp Questions 1 Mark Questions

1. A R is a relation on set A such that

R = R !, then write the type of the relation



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lvia7VqbKjXQ

o Watch Video Solution

2. Sets A and B have respectively m and n
elements. The total number of relations from
set Ato set Bis 64.1f m < mand m # 1, write

the values of m and n, respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_lvia7VqbKjXQ
https://dl.doubtnut.com/l/_G1F0UA78YqGK

3. If R = {(a, a3): a is prime number less

than 5} be a relation. Find the range of R.

o Watch Video Solution

4.If R = {(x,y):z + 2y = 8} is a relation on

N, then write the range of R.

o Watch Video Solution



https://dl.doubtnut.com/l/_wbl4tI4yBMHS
https://dl.doubtnut.com/l/_yxIe28jztKiG

5. State the reason for the relation R in the set
{1, 2, 3} given by R ={(1, 2), (2, 1)} not to be

transitive.

o Watch Video Solution

6. Let R is the equivalence in the set A={0, 1, 2,
3, 4, 5} given by R = {(a, b) : 2 divides (a - b)}.

Write the equivalence class [O].

o Watch Video Solution



https://dl.doubtnut.com/l/_3X56EAJq75mt
https://dl.doubtnut.com/l/_Y8xaQWdVdd97
https://dl.doubtnut.com/l/_IplZa5Ca0hCD

7. Find the least positive integer .r. such that

185 € [r]..

° Watch Video Solution

8. If X and Y are sets containing m and n
elements respectively then what is the total

number of function from XtoY?

° Watch Video Solution



https://dl.doubtnut.com/l/_IplZa5Ca0hCD
https://dl.doubtnut.com/l/_uXfIJE1n14Rb

9. Show that the function f: R — R defined

L

> is neither one-one nor
r- + 1

by f(z) =

onto.

o Watch Video Solution

10.1f A={1,2,3},B={4,5,6,7}and f ={(1, 4), (2,
5), (3, 6)} is a function from A to B. State

whether f is one-one or not.

o Watch Video Solution



https://dl.doubtnut.com/l/_4eTK0t8NKxBR
https://dl.doubtnut.com/l/_rhmdTIorI9Ww
https://dl.doubtnut.com/l/_D3whgKiX2KIW

1. What is the range of the function

[z — 1

f(il?)— .’IZ—].,

x # 1?

o Watch Video Solution

12. Write fog, if f: R — Rand g: R — R are

given by f(z) = 82° and g(z) = /3.

o Watch Video Solution



https://dl.doubtnut.com/l/_D3whgKiX2KIW
https://dl.doubtnut.com/l/_ewmqa0fzFuge

1B3.If f:R— R and g: R — R are given by

f(z) = sinz and g(z) = z°, then find gof(x).

° Watch Video Solution

14. If
f:4{1,3,4} — {1,2,5} and g¢:{1, 2,5} — {1, 3}
given by f ={(1, 2), (3, 5), (4, 1)} and g = {(1, 3), (2,

3), (5, 1)}. Write down gof.

o Watch Video Solution



https://dl.doubtnut.com/l/_eWDgDlUNjR2k
https://dl.doubtnut.com/l/_UUGd2Pn2mWFD
https://dl.doubtnut.com/l/_sCNFFBweXkHS

15. Show that f(x)=sin x on [0, pi/2] functions

are injective.

o Watch Video Solution

16. Let f = {(1,3), (2,4), (3,7)} and g = {(3,2), (4,3),

(7.1)} determine gof?

o Watch Video Solution

Topic O1 Practice Question Exam Textbook S

Other Imp Questions 4 Marks Questions



https://dl.doubtnut.com/l/_sCNFFBweXkHS
https://dl.doubtnut.com/l/_NnQSK2dKsKWA

1. Let R be the relation on the set R of real
numbers such that aRb iff a-b is and integer.
Test whether R is an equivalence relation. If so
find the equivalence class of 1and§ wrt. This

equivalence relation.

o Watch Video Solution

2.Show that the relation R on the set A of real
numbers defined as R = {(ab): a < b).is

reflexive. and transitive but not symmetric.

| & |


https://dl.doubtnut.com/l/_i5H54PHADI84
https://dl.doubtnut.com/l/_zdwTXPy8UsUX

| ¥ Watch Video Solution |

3.If Z is the set of all integers and R is the
relation on Z defined as
R ={(a,b):a,b € Z and a — b is divisible

by 3. Prove that R is an equivalence relation.

o Watch Video Solution

4.If f: X — Y is a function. Define a relation
R on X given by R={(a, b): f(a)=f(b)}. Show that R

is an equivalence relation on X.


https://dl.doubtnut.com/l/_zdwTXPy8UsUX
https://dl.doubtnut.com/l/_4tVoxM62Z2xu
https://dl.doubtnut.com/l/_Rv6Khh7AgHc5

° Watch Video Solution

5. Show that the relation R on IR defined as
R ={(a,b):(a <b)}, is reflexive and

transitive but not symmetric.

° Watch Video Solution

6.1f A ={1,2,3,...9} and R is the relation in A X

A defined by (a,b) R (c,d),ifa +d = b + cfor


https://dl.doubtnut.com/l/_Rv6Khh7AgHc5
https://dl.doubtnut.com/l/_7rTp8vL2EyOf
https://dl.doubtnut.com/l/_x7CEdPX5wXdp

(a, b), (c, d) in A x A. Prove that R is an

equivalence relation.

° Watch Video Solution

7. Check whether the relation R defined on the
set A={1,234,56}as R={@ab): b=a+1}is

reflexive, symmetric or transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_x7CEdPX5wXdp
https://dl.doubtnut.com/l/_35ZIiQoVHfsJ

8. Let R be the set of all non -zero real

numbers. Then show that f: R — R given by

1

f(x) = — is one- one and onto.
x

o Watch Video Solution

9. Show that a function f: R — R given by

f(z) = 3z + 5 is a bijective.

° Watch Video Solution



https://dl.doubtnut.com/l/_y7gxYzyTd3da
https://dl.doubtnut.com/l/_eqnzZmaSldag

10.1f f: N — N is defined by.
{ ntl ,if nis odd

2. _ foralln € N.
&, ifnis even

f(m) =

Find whether the function f is bijective.

o Watch Video Solution

1. If the function f:R — R is given by

3
f(xz) = :1;:9)1— and g:R — R is given

g(z) = 2z — 3, then find

(1) fog (i1) gof.

s f~1 =g?



https://dl.doubtnut.com/l/_wX3wTGzoMbP3
https://dl.doubtnut.com/l/_taYUwuuO87F4

\ o Watch Video Solution

12. If A = R {3} and B = R {1}. Consider the
T — 2
r—3’

function f: A — B defined by f(z) =

for all x € A. Then, show that f is bijective.

Find f ().

o Watch Video Solution

Topic O1 Practice Question Exam Textbook S

Other Imp Questions 6 Marks Questions



https://dl.doubtnut.com/l/_taYUwuuO87F4
https://dl.doubtnut.com/l/_nMhlsYtTIYuC

1. Prove that f: X — Y is injective iff for all

subsets A,B of X, f(AN B) = f(A) N f(B).

° Watch Video Solution

2. let f: X —Y and g:Y — Z. Prove that
gof is bijective if both f and g are bijective.

Also prove that (gof) "' = f log L.

° Watch Video Solution



https://dl.doubtnut.com/l/_LlE0Ltxaz6wL
https://dl.doubtnut.com/l/_fabO0ySyKlHa

3. If N denotes the set of all natural numbers
and R be the relation on V X N defined by (a,
b) R (¢, d) if ad(b + ¢) = be(a + d). Show that

R is an equivalence relation.

o Watch Video Solution

4. Consider f:R — { — %} — R — {g}

dr + 3
given by f(z) = 3z14. Show that f is

bijective. Find the inverse of f and hence find

f£1(0) and x such that f ~(z) = 2.

| s |


https://dl.doubtnut.com/l/_pFSkTO8tYphi
https://dl.doubtnut.com/l/_ed7SQ4DJBrZd

| ¥ Watch Video Solution ]

5.Consider f: R, — [ — 5, 00) given by

f(z) = 92% 4+ 6z — 5.Show that fis invertible

Vy+6-—-1
with f 1(y) = 3 . Hence. Find

4

(¢)f ~'(10) (id)y if f Y(y) = -

where R, is the set of all non-negative real

numbers.

o Watch Video Solution

Topic 01 Topic Test 1



https://dl.doubtnut.com/l/_ed7SQ4DJBrZd
https://dl.doubtnut.com/l/_7mZZghlNmJb1

1. For real numbers x and vy, define x R y if and
only if z — y + 4/2 is an irrational number. Is

R transitive? Explain your answer.

o Watch Video Solution

2. If the relation R is defined on the set A=
{1,23,4,5) by R={ab} : |a® — b°| < 8. Then, find

the relation R.

o Watch Video Solution



https://dl.doubtnut.com/l/_ep0KcoBphFNN
https://dl.doubtnut.com/l/_H9j4DJXnayIL
https://dl.doubtnut.com/l/_m0HIpRTjwtpF

3. Find least positive integer x, satisfying

276x + 128 = 4 (mod 7).

° Watch Video Solution

4.If the mappings f and g are given by
f={(1,2),(3,5),(4,)) and g={(2,3),(51),(1,3)}, then

write fog.

° Watch Video Solution



https://dl.doubtnut.com/l/_m0HIpRTjwtpF
https://dl.doubtnut.com/l/_gV5ioluNUqeI

5. Let A={1,2,3}, B={4,5,6,7} and let f={(1,4),(2,5),
(3,6)} be a function from A to B. State whether

f is one-one or not.

o Watch Video Solution

6. Let X and Y be set containing m and n
elements, respectively. How many functions

from X to Y are one-one according to m < n.

o Watch Video Solution



https://dl.doubtnut.com/l/_Htz7SKaX6zxW
https://dl.doubtnut.com/l/_rxhTHXbJ4cGE
https://dl.doubtnut.com/l/_D5KbknfHl7tN

7.Show that the function f(z) = a”,x € R is

injective, where (a > 0 and a # 1).

° Watch Video Solution

8. Show that the relation S in set
A={x e Z:0<zx <12} given by
S ={(a,b):a,b € A, |a — bl is divisible by 4}
is an equivalence relation. Find the set of all

elements related to 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_D5KbknfHl7tN
https://dl.doubtnut.com/l/_CRGODHPuVxzw

9. Show that the relation S defined on set
N x N by (a,b)S(c,d) =a+d=0b+cis

an equivalence relation.

o Watch Video Solution

10. Show that f: N — N, given by

fie) = {

is bijective (both one-one and onto).

x + 1, if x is odd

x — 1, ifxis even

° Watch Video Solution



https://dl.doubtnut.com/l/_FDlhvR10LXvr
https://dl.doubtnut.com/l/_4GlrH5LoGHoI
https://dl.doubtnut.com/l/_DYrf5BIkJOvc

M.If f: R — R is defined as f(x) = 10z + 7.

Find the function g¢g:R — R, such that

gof = fog = Ip.

° Watch Video Solution

12. If the function'f : R — R is given by f(x)

r? +2 and g:R — R is given by g(x) =

L

T @ # 1 then find fog and gof and

hence find fog (2) and gof (-3) .

o Watch Video Solution



https://dl.doubtnut.com/l/_DYrf5BIkJOvc
https://dl.doubtnut.com/l/_hrJ6AF4KOuZ5

13. Show that the relation R is in the 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.

o Watch Video Solution

14. Let f: N — R be a function defined as
f(z) = 42* + 12z + 15.Show that f: N — §
, Where S is the range of f, is invertible. Also,

find the inverse of f.

| & I


https://dl.doubtnut.com/l/_HdzkGjolw7xE
https://dl.doubtnut.com/l/_gMnkDkRZPkVb

| ¥ Watch Video Solution |

15. Prove that f: X — Y is surjective iff for all
ACX,(f(A)" C f(A’), where A denotes

the complement of Ain X.

o Watch Video Solution

Topic 02 Practice Question Exam Textbook S

Other Imp Questions 1 Mark Questions



https://dl.doubtnut.com/l/_gMnkDkRZPkVb
https://dl.doubtnut.com/l/_654YJC0KPhzD

1. Let * is a binary operation on N given by

axb=LCM (a,b) foralla,b € N.Findb5 x 7

o Watch Video Solution

2.Let *is a binary operation on set of integers
| defined by a * b = 3a 4 4b — 2, then find the

value of 4 % 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_3XX4JUB5xPCs
https://dl.doubtnut.com/l/_xmZEzF8ZJ6fp
https://dl.doubtnut.com/l/_4dtLklsYQr0l

3. Let * is the binary operation on N given by
axb= HCF (a,b),wherea, b € N.Write the

value of 22 x 4.

o Watch Video Solution

4. If * is binary operation on set Q of rational
ab :
numbers defined as a xb = = Write the

identity for % if any.

o Watch Video Solution



https://dl.doubtnut.com/l/_4dtLklsYQr0l
https://dl.doubtnut.com/l/_zR53707mGZOU
https://dl.doubtnut.com/l/_5vckkySXN98G

5. Find the number of binary operations on

the set {a, b}.

o Watch Video Solution

6.1s the binary operation * defined on Z (set of
integers) by
mxn=m—n-+mn, Vm,n € Z

commutative?

o Watch Video Solution



https://dl.doubtnut.com/l/_5vckkySXN98G
https://dl.doubtnut.com/l/_4XiGpQxzJc5C

7. Is * defined on the set S={0,1,2,3..,10} by

a*xb= LCM(a,b)foralla,bc S.

° Watch Video Solution

8. Let * be a binary operation on N given by
axb=GCD (a, b) for a,b € N. Check the

commutativity and associativity of *on N.

° Watch Video Solution



https://dl.doubtnut.com/l/_EIW3US5pjfi8
https://dl.doubtnut.com/l/_IuRiJvuUUhQo

9. Let * be a binary operation on the set S of all

non-negative real numbers defined by

a *b = +/a® + b°. Find the identity elements

in S with respect to *

o Watch Video Solution

Topic 02 Practice Question Exam Textbook S

Other Imp Questions 4 Marks Questions

1. Construct the multiplication table x; on

the set {1,2,3,4,56}. Also find the inverse


https://dl.doubtnut.com/l/_ohuMHwoZd7fD
https://dl.doubtnut.com/l/_WYzpUbKLeiDp

element of 4 if it exists.

o Watch Video Solution

2.Let * be a binary operation on N given by
a*xb= LCM(a,b)foralla,bc N.
(i) Is * commutative.

(ii) Is * associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_WYzpUbKLeiDp
https://dl.doubtnut.com/l/_uDA9p8poP6qc

3.1f S is the set of all rational numbers except
1and *be defined on Sbya *b = a + b — ab,
foralla,b € S.

Prove that

(i) *is a binary operation on S.

(ii) * is commutative as well as associative.

o Watch Video Solution

4. Consider the binary operation * on the set

{1,2,3,4,5} defined by a *x b= min{a,b}. Write


https://dl.doubtnut.com/l/_llhxY1QlmZof
https://dl.doubtnut.com/l/_BrXZdMKZGxfA

operation table of operation *

o Watch Video Solution

5. Consider the binary  operation
x :RX R — R and 0: R X R — R defined
as axb=|a—0b| and aob =a. For all
a,b € R. Show that * is commutative but not
associative, .0. is associative but not

commutative.

° Watch Video Solution



https://dl.doubtnut.com/l/_BrXZdMKZGxfA
https://dl.doubtnut.com/l/_ngjqOsjQTzIU

Topic 02 Practice Question Exam Textbook S

Other Imp Questions 6 Marks Questions

1. Constract the composition
table/multiplication table for the binary
operation * defined on {0,,2,3,4}by
a*b=a xblmod =5). Find the identity
element if any. Also find the inverse elements

of 2 and 4.

o Watch Video Solution



https://dl.doubtnut.com/l/_nXgaLRwEIKvX

2. A binary operation * is defined on the set
X=R-{-1} by
rxy=x+y+xy Ve,y € X.

Check whether * is commutative and
associative. Find its identity element and also

find the inverse of each element of X.

o Watch Video Solution

Topic 02 Topic Test 2


https://dl.doubtnut.com/l/_Ir0pTXb84NpD

1. Determine whether
a*xb=a+ b(mod7)on{0, 1, 2, 3,4, 5, 6}

operations as defined by * are binary
operations on the sets specified in each case.

Give reasons if it is not a binary operation.

o Watch Video Solution

2. Determine whether

a*xb=+/a’+ b’onQ ., operations as

defined by * are binary operations on the sets


https://dl.doubtnut.com/l/_GVi6ARxkeeXf
https://dl.doubtnut.com/l/_UOhstGkpOrV7

specified in each case. Give reasons if it is not

a binary operation.

° Watch Video Solution

3. Let * is a binary operation on the set of all

: ab
non-zero real numbers, given by a * b = 5

for all ¢,b € R — (0). Find the value of x,

given that 2 x (z x 5) = 10.

o Watch Video Solution



https://dl.doubtnut.com/l/_UOhstGkpOrV7
https://dl.doubtnut.com/l/_bZozEtX0CEq7

4. For binary operation * defined on 8 -{1}, such
that a*xb=a+ b— ab. Determine the

identity element.

o Watch Video Solution

5. Let A = NU{0} x NU {0} and Let * be a
binary operation on a defined by
(a,b) * (¢, d) = (a + ¢, b+ d) for (a, b), (c,d)

€ N. Show that.


https://dl.doubtnut.com/l/_up8tYCOeNRUW
https://dl.doubtnut.com/l/_9RVeungQooJE

(i) B commutative as A

(ii) * is associative on A

° Watch Video Solution

6. Let * be a binary operation on Q defined by

*

axb=ab+ 1. Determine whether is

commutative but not associative.

° Watch Video Solution



https://dl.doubtnut.com/l/_9RVeungQooJE
https://dl.doubtnut.com/l/_VlnRuZRfi5wS

7. Construct the composition
table/multiplication table for the binary
operation * defined on {0, 1, 2, 3, 4, 5} given by
a * b = ab (mod 6). Find the identity element
if any. Also, find the inverse of elements 1 and

5.

o Watch Video Solution

8. Given a non-empty set X, Let *: P(z) x P(x)

be defined as


https://dl.doubtnut.com/l/_QX6tgJHbCX9A
https://dl.doubtnut.com/l/_O0H6HJ5pndze

AxB=(A—-B)U(B—-A),VA,B c P(x)
. Show that the empty set ¢ is the identity for
the operation * and all the elements A of p(x)

are invertible with A~! = A.

° Watch Video Solution

Chapter Test 1 Mark Questions

1. Let A={1,2,3,4,.., 15,16} and let R be a relation
in A given by R = {(a, b)}:b = a}, then find

domain and range of relation R.



https://dl.doubtnut.com/l/_O0H6HJ5pndze
https://dl.doubtnut.com/l/_u81Gx1j6hPqF

\ o Watch Video Solution

2.Let f: N — N be defined by f(z) = = + 2.

Then, find whether f is injective.

o Watch Video Solution

3.1f f(z) = 272% and g(z) = x'/3. Then, find

gof(x).

O Watch Video Solution



https://dl.doubtnut.com/l/_u81Gx1j6hPqF
https://dl.doubtnut.com/l/_RJB36t2rB6QM
https://dl.doubtnut.com/l/_U8cOcbcKhSKD
https://dl.doubtnut.com/l/_YVuQIRpNwPL3

4.1f the mappings f and g are given by
f={(1,2),(3,5),(4,)) and g={(2,3),(51),(1,3)}, then

write fog.

o Watch Video Solution

5.1f A={ab,c,d} and the function f = {(a,b),(b,d),

(c,a),(d,c)}, then write f~ 1

o Watch Video Solution



https://dl.doubtnut.com/l/_YVuQIRpNwPL3
https://dl.doubtnut.com/l/_Ol1a8QQiKIdj

3xr +5 .
5 is

an invertible function, then find f ~*(z).

6.If f: R — R defined by f(x) =

° Watch Video Solution

7. If * defined on the set A ={1,2,3,4,5} by
a * b = LCM of a and b a binary operation ?

Justify your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_3Aw98gKA8JQj
https://dl.doubtnut.com/l/_R5Q4qp23MFsK

8. Let * be the binary operation defined on set

8 of rational numbers as

a*xb=a’+ b’ Ya,b c 6,then find \/8 * 6.

o Watch Video Solution

9. Let * be a binary operation on set of integer.
| defined by a * b = 2a 4 b — 3. Find the value

of 3 x 4.

o Watch Video Solution



https://dl.doubtnut.com/l/_eWESv1vYomyK
https://dl.doubtnut.com/l/_aPs3hjPeMjpx
https://dl.doubtnut.com/l/_E8JGRCNB9D1X

10. Let * is binary operation on set Q of
. a .
rational number defined as a x b = -5 Write

the identity for * if any.

o Watch Video Solution

Chapter Test 4 Marks Questions

1. Show that the relation S in set

A={z e Z:0<z <12} given by

S ={(a,b):a,b € A, |a — b|is divisible by 4}


https://dl.doubtnut.com/l/_E8JGRCNB9D1X
https://dl.doubtnut.com/l/_iT0FwOuxn0wV

is an equivalence relation. Find the set of all

elements related to 1.

° Watch Video Solution

2. Show that the relation S defined on set
N x N by (a,b)S(c,d) =a+d=b+cis

an equivalence relation.

° Watch Video Solution



https://dl.doubtnut.com/l/_iT0FwOuxn0wV
https://dl.doubtnut.com/l/_yQgig7CKJiNq

3. Show that the relation R on the set A of real
numbers defined as R = {(a,b): a < b).is

reflexive. and transitive but not symmetric.

o Watch Video Solution

4,.Show that f: N — N, given by
{a: + 1, if x is odd

x — 1, ifxis even

f(z) =

is bijective (both one-one and onto).

° Watch Video Solution



https://dl.doubtnut.com/l/_9ztJqw3FH5FB
https://dl.doubtnut.com/l/_IUfaEDPoQc4O
https://dl.doubtnut.com/l/_PsX8rxQk0M8R

5. If the function f:R — R is given by

f(x) =z?>+2 and g:R — R is given by

g9(x) = ad T 3 =+ 1, then find fog and gof,

and hence find fog(2) and gof(-3).

o Watch Video Solution

6. If f:R — R is the function defined by
f(x) = 423 + 7, then show that f is a

bijection.

o Watch Video Solution



https://dl.doubtnut.com/l/_PsX8rxQk0M8R
https://dl.doubtnut.com/l/_P3lT3z1aVNJn

7.1f A = N x N and *is a binary operation on
A defined by (a,b) * (¢,d) = (a + ¢, b+ d).
Show that * is commutative and associative.

Also, find identity element for * on A, if any.

o Watch Video Solution

Chapter Test 6 Marks Questions

1. Show that the relation R is in the set

A =1{1,2,3,4,5} given by R={(a, b): |a-b| is


https://dl.doubtnut.com/l/_9GpU2RawR0Dm
https://dl.doubtnut.com/l/_NKRw9eEJ0fbv

divisible by 2}, is an equivalence relation. Write

all the equivalence classes of R.

° Watch Video Solution

2. Let f: N — R be a function defined as
f(z) = 42* + 12z + 15.Show that f: N — §
, Where S is the range of f, is invertible. Also,

find the inverse of f.

o Watch Video Solution



https://dl.doubtnut.com/l/_NKRw9eEJ0fbv
https://dl.doubtnut.com/l/_gMC26VJisegh

3. Discuss the commutativity and associativity
of binary operation .. defined on A =Q - {1} by
the rule axb=a — b+ ab for all a,b € A.
Also, find the identity element of * in A and

hence find the invertible elements of A.

o Watch Video Solution



https://dl.doubtnut.com/l/_VYGJEqWODOhL

