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RELATIONS AND FUNCTIONS

One Mark Questions

1.If A is the set of students of a school then write, which of
following relations are Universal, Empty or neither of the

two.

Ri ={(a,b):a,b areages of students and|a — b| > 0}


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_m7N6i9xGHTV2

Ry, = {(a,b):a,b areweights of students, and |a — b| < 0}

R3; = {(a,b):a,b arestudents studying in same class}

Answer: R, : is universal relation.
R,: is empty relation.

Rjs: is neither universal nor empty

° View Text Solution

2.1s the relation R in the set A = {1, 2, 3, 4, 5} defined as

R = {(a,b):b = a + 1} reflexive ?


https://dl.doubtnut.com/l/_m7N6i9xGHTV2
https://dl.doubtnut.com/l/_ootzIES712xt

Answer: No, R is not reflexive.

° Watch Video Solution

3.If R, is a relation in set N given by
R = {(a,b):a =b—3,b> 5},

then does element (5, 7) € R?


https://dl.doubtnut.com/l/_ootzIES712xt
https://dl.doubtnut.com/l/_GRmjQYc3KhuT

Answer: (5,7) € R

° Watch Video Solution

4.1f £:{1,3} — {1,2,5%and g:{1,2,5} — {1, 2, 3,4} be
given by f = {(1,2), (3,5)}, 9 = {(1,3), (2, 3), (5, ) },

write g of.


https://dl.doubtnut.com/l/_GRmjQYc3KhuT
https://dl.doubtnut.com/l/_Xf6AmNQuN3cS

Answer: gof = {(17 3)’ (3a 1)}

o Watch Video Solution

5.Let g, f: R — R be defined by

g9(z) = - ;— 2 , f(z) = 3z — 2. Write fog (x)

Answer: (fog)(z) = xVx € R

o Watch Video Solution



https://dl.doubtnut.com/l/_Xf6AmNQuN3cS
https://dl.doubtnut.com/l/_aUEGm8awyZY9

6.If f: R — R defined by

2z — 1
f@) = =

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

B Sr + 1

Answer: f ~'(z) 5

o Watch Video Solution

7.1f f(x) = logz and g(z) = €”.Find fog and gof ,z > 0.


https://dl.doubtnut.com/l/_5uXqQodZt6mO
https://dl.doubtnut.com/l/_Wy0SdfiJJWCA

Answer: gof(z) = z, fog, () = x

° Watch Video Solution

8.1f n(A) = n(B) = 3, then how many bijective functions

from A to B can be formed?


https://dl.doubtnut.com/l/_Wy0SdfiJJWCA
https://dl.doubtnut.com/l/_5xdKolvZGjsn

Answer: 6

o Watch Video Solution

9.1s f: N — N given by f(x) = z?, one-one? Give reason.

Answer: Yes, f is one-one - Vzi,zy € N — 23 = 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_5xdKolvZGjsn
https://dl.doubtnut.com/l/_qfXtS7n56RKE

10.1f f: R — A, given by

f(z) = 2* — 2z + 2is onto function, find set A.

Answer: A = [1, co) because R; = [1, c0)

° Watch Video Solution

M.If f: A — B is bijective function such that n(A) = 10,

thenn(B) = ?



https://dl.doubtnut.com/l/_qfXtS7n56RKE
https://dl.doubtnut.com/l/_wpIaOo2HKxZl
https://dl.doubtnut.com/l/_BBzdV3ij7YHu

Answer: n(B) = 10

° Watch Video Solution

r—1
2

12.If f: R — R defined by f(x) = ,find (fof)(x)


https://dl.doubtnut.com/l/_BBzdV3ij7YHu
https://dl.doubtnut.com/l/_cBlU6PKV5bBf

r—3
4

Answer: (fof)(x) =

° Watch Video Solution

3. R={(a,b):a,b€ N,a #b andadividesb}. Is R

reflexive ? Give reason

Answer: No, R is not reflexive - (a,a) € RVa € N

f - 1


https://dl.doubtnut.com/l/_cBlU6PKV5bBf
https://dl.doubtnut.com/l/_39Em55PoFd1d

| o Watch Video Solution

14.1s f: R — R, given by f(z) = |z — 1| one-one? Give

reason

Answer: f is not one-one function

L fB)=f(-1) =2

3 # — li.e.distinct elements have same images.

° Watch Video Solution



https://dl.doubtnut.com/l/_39Em55PoFd1d
https://dl.doubtnut.com/l/_OlqfBhRVfNbV
https://dl.doubtnut.com/l/_qxAlpHP4U1Pb

15. f: R — B given by f(z) = sinz is onto function, then

write set B.

Answer: B = [ — 1, 1]

° Watch Video Solution

1
16. If f(z) = log( i_ z> show

that


https://dl.doubtnut.com/l/_qxAlpHP4U1Pb
https://dl.doubtnut.com/l/_fT4QLizJUOt0

Answer:

° Watch Video Solution

17. State the reason for the relation R on the set {1, 2, 3}

given by R = {(1, 2), (2, 1)} not to be transitive.


https://dl.doubtnut.com/l/_fT4QLizJUOt0
https://dl.doubtnut.com/l/_8bcpoxFclJnN

Answer: (1,2) € Rand (2,1) € Rbut(1,1) & R

o Watch Video Solution

18.If R = {(z, y):z + 2y = 8} is a relation on IV, then

write the range of R .

Answer: Range = {1, 2, 3}

[ &


https://dl.doubtnut.com/l/_8bcpoxFclJnN
https://dl.doubtnut.com/l/_9Y45Ru27SYLo

[ W Watch Video Solution ]

19. Let A = {(0, 1, 2,3} and define a relation R on A as

follows:

R = {(0,0), (0, 1), (0, 3), (1,0), (1,1), (2, 2), (3, 0), (3,3)}

, Is R reflexive? Symmetive? Transitive?

Answer: Reflexive and symmetric but not transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_9Y45Ru27SYLo
https://dl.doubtnut.com/l/_TlFZ4Y91k5rI
https://dl.doubtnut.com/l/_Uhw2q2UGnTND

20. Write the smallest equivalence relation on the set

A={1, 2 3}.

Answer: {(1,1),(2,2),(3,3)}

° Watch Video Solution

21. Let the relation R be defined in N by aRb, if 2a + 3b = 30.

Then R =..... .


https://dl.doubtnut.com/l/_Uhw2q2UGnTND
https://dl.doubtnut.com/l/_ldv7k4lznr1J

Answer: {(3, 8), (6, 6), (9, 4), {12, 2}

° Watch Video Solution

€T

22. If f: R — R be defined by f(z) = m, then
(fofof)(x) = .ceveevin.n.

A.

B.


https://dl.doubtnut.com/l/_ldv7k4lznr1J
https://dl.doubtnut.com/l/_lBhSvMrIGj3i

W

Answer: (fofof)(z) = V322 + 1
i

° Watch Video Solution

23. if flz) = [4 ~(z - 7)3],

Answer: f 1(z) =7+ (4 — z)"/®

then



https://dl.doubtnut.com/l/_lBhSvMrIGj3i
https://dl.doubtnut.com/l/_QD2nVHKb7Lak

I o Watch Video Solution

4. et A=1{1,23}, B=1{4,5,6,7}and let
f={(1,4),(2,5), (3, 6)}be a function from A to B. Show

that f is one-one.

Answer: Yes

o Watch Video Solution



https://dl.doubtnut.com/l/_QD2nVHKb7Lak
https://dl.doubtnut.com/l/_mGoLfRAqhKkU

25.1f A = {1, 2,3,4} and B = { — 1, 3}, then what is the

number of onto functions from A to B?

Answer: 14

° Watch Video Solution

26.1f A={—1,2,3} and B = {0, 3, 5} then what is the

number of bijections from A to B?


https://dl.doubtnut.com/l/_9XcDtskNIaJ4
https://dl.doubtnut.com/l/_R9PmdXVABBfZ

Answer: 6

° Watch Video Solution

27.1f A = {—1,2,3}and B = {0, 3, 5, 7} then what is the

number of bijections from A to B?


https://dl.doubtnut.com/l/_R9PmdXVABBfZ
https://dl.doubtnut.com/l/_Q3THEFJOfyD4

Answer: 24

o Watch Video Solution

Two Mark Questions

1. Check the following functions for one-one and onto
2z — 3
7
(b) f:R — R, f(x) = |x + 1|
3z — 1
x — 2
d)f:R—{— 1,1}, f(z) = sin’ z.

(@ f:R— R, f(z) =

(o f:R—-{2} - R, f(x) =



https://dl.doubtnut.com/l/_Q3THEFJOfyD4
https://dl.doubtnut.com/l/_jGRSyeP7HpPf

Answer: (a) Bijective (one-one, onto)
(b) Neither one-one nor onto
(c) One-one but not onto

(d) Neither one-one nor onto

o Watch Video Solution

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

and g(z) = || — z , for all z R Then find fog and gof.


https://dl.doubtnut.com/l/_jGRSyeP7HpPf
https://dl.doubtnut.com/l/_I1P2joFqv6Ap

Answer: gof(z) = 0Vz € R
0, >0
fog(z) = {

—4z, x>0

o Watch Video Solution

3.1f f:]1,00) — [2, 0) is defined by f(z) = = + l, find
T

f (=)


https://dl.doubtnut.com/l/_I1P2joFqv6Ap
https://dl.doubtnut.com/l/_sToZThGL6QIU

x+ V2 —14
2

Answer: f !(z) =

o Watch Video Solution

4. Let A =1{1,2,3} anddefineR = {(a,b):a — b = 12}.

Show that R is empty relation on Set A.

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_sToZThGL6QIU
https://dl.doubtnut.com/l/_t6IqpNn6VjzD

5. Let A ={1,2,3} and define R = {(a,b):a + b > 0}.

Show that R is a universal relation on Set A.

Answer:

° Watch Video Solution

6.Let A = {a, b, c}. How may relation can be defined in the

set ? How may of these are reflexive ?


https://dl.doubtnut.com/l/_iuEqJvGjS8BB
https://dl.doubtnut.com/l/_aW8URW6JDlHv

Answer: 512, 64

° Watch Video Solution

7.let f: R — R be defined by f(z) = z® + 1, find the pre

image of 17 and — 3, respectively, are


https://dl.doubtnut.com/l/_aW8URW6JDlHv
https://dl.doubtnut.com/l/_Rt8SXa6ZZqKC

Answer: +4, pre image of — 3 does not exist.

° Watch Video Solution

A

Answer:



https://dl.doubtnut.com/l/_Rt8SXa6ZZqKC
https://dl.doubtnut.com/l/_XvtwkM5Ak0g4

l & Watch Video Solution ]

9. Let Q be the set of rational number and R be the relation
on Q defined by R = {(m, Y):z,y € Q, x>+ 3y’ = 4a:y}

check whether R is reflexive, symmetric and transitive.

Answer: R is reflexive, not symmetric, not transitive.

° Watch Video Solution



https://dl.doubtnut.com/l/_XvtwkM5Ak0g4
https://dl.doubtnut.com/l/_hg7MT7CVEvR7

10. Let A = {2,4,6,8} and R be the relation "is greater
than" on the set A. Write R as a set of order pairs. Is this
relation

(i) reflexive? (ii) symmetic? (iii) equivalance relation?

Justify your answer.

Answer: R = {(8, 6), (8,4), (8,2), (6,4), (6,2), (4,2)}
(i) Not reflexive (ii) Not symmetric (iii) Not equivalence

relation

° Watch Video Solution



https://dl.doubtnut.com/l/_HbHTkAUlJ8Bc

11. Let N be the set of natural numbers and relation R on N
be defined by R = {(z,y):z,y € N,z + 4y = 10} check

whether R is reflexive , symmetric and transitive.

Answer:

0 View Text Solution

Four Mark Questions



https://dl.doubtnut.com/l/_sw8A0FHwlKkw
https://dl.doubtnut.com/l/_ItDWeXAcEdxf

—4 4
llet f: R — {T} — R — {5} be a function given by

4z
fz) = 5=
Show that f is invertible with f ~1(z) = iz
4 — 3z

Answer:

° Watch Video Solution

2.Let Rbe therelationonset A = {x:z € Z,0 < z < 10}

given by R = {(a, b): (a — b)is divisible by 4}. Show that


https://dl.doubtnut.com/l/_ItDWeXAcEdxf
https://dl.doubtnut.com/l/_p1rRhWPFYPpg

R is an equivalence relation.

Also, write all elements related to 4.

Answer: Elements related to 4 are 0, 4, 8.

o Watch Video Solution

3. Show that function f:A — B defined as

:3:13—|—4 where A = R — T ,B=R — i
b — 7 5 5

is invertible and hence find f 1.

f(z)



https://dl.doubtnut.com/l/_p1rRhWPFYPpg
https://dl.doubtnut.com/l/_IooBP3r5XxkI

Tz +4

Answer: f ~!(z) = —

° Watch Video Solution

4. Prove that the relation R on the set NV x N defined by
(a, )R (¢, d)a+d=b+c for all
(a, b), (¢, d) € N x N is an equivalence relation. Also,

find the equivalence classes [(2, 3)] and [(1, 3)].


https://dl.doubtnut.com/l/_IooBP3r5XxkI
https://dl.doubtnut.com/l/_akf7PbQTZ1vd

Answer:

° Watch Video Solution

1
5. Show that f: R, — R, defined by f(z) = o is

bijective, where R , is the set of all non-zero positive real

numbers.



https://dl.doubtnut.com/l/_akf7PbQTZ1vd
https://dl.doubtnut.com/l/_S3DXCwAjHsEQ

Answer:

° Watch Video Solution

6.Let A ={1,2,3,...... , 12} and R be a relation in A x A
defined by (a, b)R(c, d) if ad = bcV (a, b), (¢,d) € A x A.
Prove that R is an equivalence relation. Also obtain the

equivalence class [3 4].


https://dl.doubtnut.com/l/_S3DXCwAjHsEQ
https://dl.doubtnut.com/l/_m8Zl6upUr8rO

Answer: [3 4] = {(3,4), (6,8),(9,12)}

° Watch Video Solution

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

relation and also obtain the equivalence class [(2, 5)].

Answer: Equivalence class


https://dl.doubtnut.com/l/_m8Zl6upUr8rO
https://dl.doubtnut.com/l/_NiVFRk4kvikV

[2 5] ={(1,4),(2,5),(3,6),(4,7),(5,8),(6,9)}.

o Watch Video Solution

8.Show that f: N — N given by

fe) = {

is both one-one and onto.

x + 1, if x is odd

x — 1,if x is even

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_NiVFRk4kvikV
https://dl.doubtnut.com/l/_Psic45uJjSVN

; 2
9. Consider f : R, 4, oo given by f(z) = z° + 4. Show that
f is invertible with the inverse f~1! of f given by

f_l(y) = +/y—4, where R, is the set of all non-

negative real numbers.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_SA8OxknvxtdU

10.Let A=R—{2}and B=R - {1} if f:A— Bis a

z—1 )
show that f is one-one

function defined by f(z) = -

and onto. Hence find f 1.

B 2z — 1

Answer: f ~'(z) —

o Watch Video Solution



https://dl.doubtnut.com/l/_LKGcoTnt04Et

%
1. Let f: RR be a function given by f(z) = ax + b for all

x € R .Find the constants aandb such that fof = Iy.

Answer:a = land b = 0ora = — 1 and b can be any real

number.

o Watch Video Solution

12. Prove that the relation R in the set A = {5,6,7, 8, 9}

given by R = {(a,b):|a —b|, is divisible by 2}, is an


https://dl.doubtnut.com/l/_vd1kxAU8a9P8
https://dl.doubtnut.com/l/_jO5nykrA2KUX

equivalence relation. Find all elements related to the

element 6.

Answer: {6,8}

o Watch Video Solution

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

inverse of f. Here, W is the set of all whole numbers.


https://dl.doubtnut.com/l/_jO5nykrA2KUX
https://dl.doubtnut.com/l/_ym9nCAyJgI61

y+ 1,if y is even

Answer: f ' (y) =
swer: f " (y) {y_l,ifyisodd

o Watch Video Solution

Six Mark Questions

1. Let N denote the set of all natural numbers and R be the

relation on NazN defined by


https://dl.doubtnut.com/l/_ym9nCAyJgI61
https://dl.doubtnut.com/l/_8haxf14UN7xH

(a,b)R(c, d)ad(b + c¢) = be(a + d)- Check whether R is an

equivalence relation on Nz N.

Answer:

° Watch Video Solution

2. Llet f:N— R be a function defined as

f(z) = 4z* + 122 + 15.


https://dl.doubtnut.com/l/_8haxf14UN7xH
https://dl.doubtnut.com/l/_aZcTwgWgrN1M

Show that f: N — S, where S is the range of f, is invertible.

Also find the inverse of f. Hence find f ~*(31).

Answer: f '(y) =

° Watch Video Solution

3. If the function f: R — R be defined by f(z) = 2z — 3
and g: R — R by g(z) = z° + 5, then show that fog is

invertible. Also find (fog) ' (), hence find (fog) ~*(9).


https://dl.doubtnut.com/l/_aZcTwgWgrN1M
https://dl.doubtnut.com/l/_CepL8LhKLnkj

N 1/3 1
Answer: (fog) ! (z) — ( ‘2”) (fog) ~\(9) = 2

o Watch Video Solution

4., Test whether, Rs on R defined by

(a, b) € Rza®> —4ab+ 30> =0.


https://dl.doubtnut.com/l/_CepL8LhKLnkj
https://dl.doubtnut.com/l/_d4PZhmW55N7t

Answer: Reflexive, not symmetric, not transitive

° Watch Video Solution

5. let A=1{(1,23,4},B=(3579}  and
C =(7,23,47,79}and f = A — B, g: B — C be defined
by f(z) =2x+1Vz € A and g(z) = 2> —2Vz € B.

Find (gof) ' and f log~! at sets of ordered pairs. Is

(gof) ' = f log™1?


https://dl.doubtnut.com/l/_d4PZhmW55N7t
https://dl.doubtnut.com/l/_WE8H5QQS6VxQ

Answer: (gof) ' = {7,1}, (23, 2), (47,3), (79, 4) }

f- Of_l {( ) ( ,2), (47, 3), (79, 4), Yes
(gof) "+ ="

o Watch Video Solution

6. Let A = {-1, 0 1, 2} ,
B = {-4 -2, 0, 2} and

frg: A — B be functions defined by

flx)=2*-z,zc A and
1
g(z) = 2|z — (5)‘ — 1,z € A . Arefand g equal? Justify

your answer. (Hint: One may note that two functio


https://dl.doubtnut.com/l/_WE8H5QQS6VxQ
https://dl.doubtnut.com/l/_ylAfCeqK3meE

2

Answer: (gof)(z) = 2|z° — z — %‘ —1

° Watch Video Solution

7. Consider f:R., —[—9,00) given by
f(z) = 52> + 6z — 9, where R is the set of all non-
negative real numbers. Prove that f is invertible. Also find

the inverse of f. Hence find £ ~'(2) and f ~1(18).


https://dl.doubtnut.com/l/_ylAfCeqK3meE
https://dl.doubtnut.com/l/_e8bv2Le17M3K

C.
D.
Answer:
54 — b5y — 3
) = X ) =, ) =

o Watch Video Solution



https://dl.doubtnut.com/l/_e8bv2Le17M3K

