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RELATIONS & FUNCTIONS

Relation Very Short Answer Type Questions

1. A relation R on A = {1, 2, 3} defined by

R =1{(1,1),(1,2),(3,3)} is not symmetric.


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

Why?

o Watch Video Solution

2. Give an example of a relation which is

symmetric only.

° Watch Video Solution

3.For theset A = {1, 2, 3}, define a relation
R on the set A as follows:

R = {(17 1)7 (27 2)7 (37 3)) (]-a 3)} Write


https://dl.doubtnut.com/l/_SaqkVcvqCqQl
https://dl.doubtnut.com/l/_1Z5FOxXE5bgQ
https://dl.doubtnut.com/l/_KoUgRobuP5kU

the ordered pairs to be added to R to make

the smallest equivalence relation.

° Watch Video Solution

4.let R be the equivalence relation in the set
A=1{0,1, 2, 3, 4, 5} given by
R = {(a, b):2 divides (a — b)} . Write the

equivalence class [0].

o Watch Video Solution



https://dl.doubtnut.com/l/_KoUgRobuP5kU
https://dl.doubtnut.com/l/_a2gIeaRiyID4

5 1f R={(x, y):x + 2y = 8} is a relation

on IV, then write the range of R .

o Watch Video Solution

6.Let R = {(a, a3) :a is a prime number less

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

o Watch Video Solution



https://dl.doubtnut.com/l/_c0etMgRasHEh
https://dl.doubtnut.com/l/_qkfo0Kmed0TI

7. 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

Relation Short Answer Type Questions |

1. Stating the reason if y is divisible by x then it

is not necessary that x is divisible by y.

Stating the reason x is divisible by x, V& € A.

| e |


https://dl.doubtnut.com/l/_rEsUPSBrON7p
https://dl.doubtnut.com/l/_uter9eAyBWv6

& View Text Solution ]

Relation Long Answer Type Questions |

1. Show that the relations R on the set R of all

real numbers, defined as
R = {(a, b):a < b’} is neither reflexive nor

symmetric nor transitive.

o Watch Video Solution



https://dl.doubtnut.com/l/_uter9eAyBWv6
https://dl.doubtnut.com/l/_lcSv8DXSxyvf

2. Determine whether Relation R on the set
A=A{1, 2, 3,, 13, 14} defined as

R ={(z, y):3z —y = 0}

o Watch Video Solution

3. Show that the relation R on the set Z of
integers, given by R = {(a, b):2 divides

a — b}, is an equivalence relation.

o Watch Video Solution



https://dl.doubtnut.com/l/_1IpzSDIuABkd
https://dl.doubtnut.com/l/_7cu0gmsXbxsE
https://dl.doubtnut.com/l/_NRPWd6qmfoDa

4. Show that the relation R on the set Z of
integers, given by R = {(a, b):2 divides

a — b}, is an equivalence relation.

o Watch Video Solution

5. Let R be a relation defined on the set of
natural numbers N as follow :

R={(z,y):x € N,y € N and 2z + y = 24}
Find the domain and range of the relation R.

Also, find R is an equivalence relation or not.

o Watch Video Solution



https://dl.doubtnut.com/l/_NRPWd6qmfoDa
https://dl.doubtnut.com/l/_dcFbSqJHX6xH

6. Let A=1{1,2, 3, ,9} and R be the
relation on A x A defined by (a, b)R (¢, d)
if a+d=0b+c for all
(a, b), (¢, d) € A x A . Prove that R is an
equivalence relation and also obtain the

equivalence class [(2, 5)].

o Watch Video Solution



https://dl.doubtnut.com/l/_dcFbSqJHX6xH
https://dl.doubtnut.com/l/_jtYgeeazhGPD

7. Let f: X — Y be a function. Define a
relation R in X given by
R ={(a,b): f(a) = f(b)}. Examine whether

R is an equivalence relation or not.

o Watch Video Solution

8. Let Z be the set of all integers and R be the

relation on A defined as

R ={(a,b);a, b € Z, and (a—0b) is


https://dl.doubtnut.com/l/_NdlbooxDmFZk
https://dl.doubtnut.com/l/_oKQaJn3OLZXs

divisible by 5}. Prove that R is an equivalence

relation.

° Watch Video Solution

9. Show that the relation S in the set R of real
numbers defined as
S ={(a,b):a,b € R and a < b’} is neither

reflexive, nor symmetric, nor transitive.

o Watch Video Solution



https://dl.doubtnut.com/l/_oKQaJn3OLZXs
https://dl.doubtnut.com/l/_HH5gXoTcG5uh

Function Short Answer Type Questions |

1. Show that if f: A — Band g: B — (Clare

one-one, then gof: A — Clis also one-one.

o Watch Video Solution

2. Prove that the greatest function, f: R — R,
defined by f(z) = [z], where [z] indicates the
greatest integer not greater than x, neither

one-one nor onto.

I ° Watch Video Solution


https://dl.doubtnut.com/l/_lqCogSMNvWYs
https://dl.doubtnut.com/l/_BF2GCrfF8x8L

3. Show that the function f: N — N given by
f(1) = f(2) =1 and f(z) =« — 1 for every

x > 2,is onto but not one-one.

° Watch Video Solution

4.let f: R — R be defined by f(z) = z* + 1,
find the pre image of 17 and — 3, respectively,

are

° Watch Video Solution



https://dl.doubtnut.com/l/_BF2GCrfF8x8L
https://dl.doubtnut.com/l/_kybKKKWkajxR
https://dl.doubtnut.com/l/_Axj5nmTI9dtA

20 — 7 i
4

5 1f f: R — R defined as f(z) =

an invertible function, write f ~!(z).

o Watch Video Solution

6. If f: R — R defined by f(x) =3z —4 is

invertible then write f ~*(z) .

° Watch Video Solution



https://dl.doubtnut.com/l/_Axj5nmTI9dtA
https://dl.doubtnut.com/l/_5flGO0jeirSQ
https://dl.doubtnut.com/l/_c9RHhLCjto0O

7. What is the range of the function

z -1
(-1

fz) =

o Watch Video Solution

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

Vo € R is neither one-one

by f(z) = 1

nor onto. Also if g:R — R is defined by

g9(x) = 2z — 1 find fog(x)

o Watch Video Solution



https://dl.doubtnut.com/l/_JBv4JlxSkFe8
https://dl.doubtnut.com/l/_DcXuGrnGjhU2
https://dl.doubtnut.com/l/_i9Lsy5VXE7sJ

9. Let A=R-(3),B=R—{1} |Let

f:A— B be defined by

— 2
flx) = <z — 3) Vx € A. Then show that f

is bijective. Hence find f ~*(z).

o Watch Video Solution

10.Let f: W — Whbe defined as f(n) = n — 1
,if is odd and f(n) = n + 1,if n is even. Show
that f is invertible. Find the inverse of f. Here,

W is the set of all whole numbers.

l o Watch Video Solution


https://dl.doubtnut.com/l/_i9Lsy5VXE7sJ
https://dl.doubtnut.com/l/_CmK33QkOhfN5

%
1. Let f: NR be a function defined as
9 —
f(z) = 4z* 4 12z + 15. Show that f: NS,
where S is the range of f, is invertible. Also

find the inverse of f

o Watch Video Solution

12 Show that the function f in

2 4r + 3
A= |R—{§}deﬁnedasf(a3)— r—

is one-one and onto. Hence find f 1.



https://dl.doubtnut.com/l/_CmK33QkOhfN5
https://dl.doubtnut.com/l/_v0BFaZ9ey7wS
https://dl.doubtnut.com/l/_oCR5Vyyln9vs

o Watch Video Solution

RN
13. Consider f:R_. 4, co given by

f(z) = 2 4+ 4. Show that f is invertible with

the inverse (f_l) of f given by

f ' (y) = /y—4,where R, is the set of

all non-negative real numbers.

o Watch Video Solution



https://dl.doubtnut.com/l/_oCR5Vyyln9vs
https://dl.doubtnut.com/l/_SnGp5kI0oIII

14. Let f:N—- N be defined as

1
f(n) = n—2|— if n is odd and f(n) = % if n

is even for all n € N State whether the

function f is bijective. Justify your answer

° Watch Video Solution

15. If f: R — R be the function defined by

f(z) = 4> + 7,show that fis a bijection.

o Watch Video Solution



https://dl.doubtnut.com/l/_0wDhLXltUTlc
https://dl.doubtnut.com/l/_p5qQ9LkjdFbN
https://dl.doubtnut.com/l/_9V4PfnrhpxzY

16. Show that the function f:R% given by
f(x) = xa + b, where a,b€ R,a#0 is a

bijection.

o Watch Video Solution

—
17. Consider f:R—b5,00 given by

f(z) =92°> + 6z —5 . Show that f s

m—l)

invertible with f ~!(y) = ( 3

o Watch Video Solution



https://dl.doubtnut.com/l/_9V4PfnrhpxzY
https://dl.doubtnut.com/l/_cB1ttD4wRi3J

Function Long Answer Type Questions li

1. Let R+ be the set of all non-negative real
numbers. Show that the  function
f:R+ — [4,00] given by f(z) = z* +4 is

invertible and write the inverse of f.

o Watch Video Solution

%
2. Let f:NY be a function defined as

f(z) =4z + 3 , where

Y={ye N:y=4x + 3 for some z € N} .


https://dl.doubtnut.com/l/_cufsBzI9f390
https://dl.doubtnut.com/l/_lXhawpafAPz3

Show that f is invertible and its inverse is (1)

Jy + 4 Y+ 3

9(y) = 3 @ g(y) =4+ —— B

y+3 2 y—3

0 Watch Video Solution

3. Prove that the function f: N — Y defined
by f(z) = z*, where y = {y:y = 2, x € N}

is invertible. Also write the inverse of f(x).

0 Watch Video Solution



https://dl.doubtnut.com/l/_lXhawpafAPz3
https://dl.doubtnut.com/l/_wKHWxNv6S61t

4, Let S = {1, 2, 3}. Determine whether the
functions f:S — Sdefined as below have
inverses.  Find ™!, if it exists(a)
f=A(11),(2,2),(3,3) }b)
f=1(12),(21), (3, )} f=

o Watch Video Solution

Composite Functions Very Short Answer Type

Questions



https://dl.doubtnut.com/l/_WdmYj2S9svAy

1. Llet f:{1,3,4}— {1, 2 5  and
g:{1, 2,5 - {1, 3} be given by
F={@1,2), (3, 5), (4, 1)} and
g=1{(1, 3), (2, 3), (5, 1)} . Write down

gof

o Watch Video Solution

%
2. If f:RR is defined by f(z) = 3z + 2,

define f [f(z)]

o Watch Video Solution



https://dl.doubtnut.com/l/_xxrrHMa0Ck3B
https://dl.doubtnut.com/l/_lBzqxtGwuL63

3. If f:R+R be defined by

flz) = (3 - :c3)1/3 , then find fof(x)

o Watch Video Solution

Composite Functions Short Answer Type

Question |

1.Find gof if f(z) = 8z° and g(z) = z3

° Watch Video Solution



https://dl.doubtnut.com/l/_lBzqxtGwuL63
https://dl.doubtnut.com/l/_Wpj5cRB9b2LP
https://dl.doubtnut.com/l/_Sk2okn4FG2PJ

Composite Functions Short Answer Type

Question li

1.Find gof and fog,if f: R — Randg: R — R
are given by f(z) = coszand g(z) = 327

Show that gof # fog.

o Watch Video Solution

%
2. Let f,g: RR be two functions defined as
f(z) = |z| + x and g(z) = || — = , for all

xR- Then find fog and gof.



https://dl.doubtnut.com/l/_5zU6EM5FsOBi
https://dl.doubtnut.com/l/_9v6aK45sq8TC

o Watch Video Solution

%
3. If the function f:RR be given by

%
f(z) = 2% + 2andg: RR  be given by

T

g9(x) = : .Find fogandgof-
x —_

o Watch Video Solution

dr + 3 2
4. If f(x) = 6 1 © + 3 show that
2
fof(x) = x forall x # E-What is the inverse

of f?

| N I


https://dl.doubtnut.com/l/_9v6aK45sq8TC
https://dl.doubtnut.com/l/_NsKKDN569Wxo
https://dl.doubtnut.com/l/_OBStFcueqGi2

| ¥ Watch Video Solution |

5. Let f: R be defined as f(z) =10z + 7.

_>
Find the function g:RR such that

gof = fog = Ir:

o Watch Video Solution

Binary Operations

1. Consider the binary operation® on the set {1,

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


https://dl.doubtnut.com/l/_OBStFcueqGi2
https://dl.doubtnut.com/l/_ROSkRj3dN3rb
https://dl.doubtnut.com/l/_dEkzmH3toIae

operation table of the operation *

o Watch Video Solution

2. Let * be a binary operation on @)y (set of

non-zero rational numbers) defined by
b

a-b= 3% for all a, b € @)y . Show that * is

commutative as well as associative. Also, find

the identity element, if it exists.

o Watch Video Solution



https://dl.doubtnut.com/l/_dEkzmH3toIae
https://dl.doubtnut.com/l/_vFm7RfFJYlsy

Binary Operations Long Answer Type Questions

_>
1. Let f: NR be a function defined as
9 —
f(x) = 4x* + 122 + 15. Show that f: NS,
where S is the range of f, is invertible. Also

find the inverse of f

o Watch Video Solution



https://dl.doubtnut.com/l/_ZZ10PIy3UQR7

