
MATHS

BOOKS - NAGEEN PRAKASHAN ENGLISH

RELATIONS AND FUNCTIONS

Solved Examples

1. If A = {1, 2, 3, 4}, define relations on A which have properties of

being 

(i) reflexive, transitive but not symmetric. 

(ii) symmetric but neither reflexive nor transitive. 

(iii) reflexive, symmetric and transitive.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_XmxmGMgMLXhz
https://dl.doubtnut.com/l/_1okMon9x5UYV


2. A relation R is defined on the set of integers as follows : 

 , is divisible by 6 where a, b,  I. prove that R is an

equivalence relation.

Watch Video Solution

aRb ⇔ (a − b) ∈

3. What is an equivalence relation? 

Show that the relation of'similarity' on the set S of all triangle in a

plane is an equivalence relation.

Watch Video Solution

4. Prove that the relation 
 on the set 
 defined by 


 for all 
 is

an equivalence relation. Also, find the
equivalence classes [(2, 3)] and

[(1, 3)].

Watch Video Solution

R N × N

(a,  b)R (c,  d) ⇔ a + d = b + c (a,  b),  (c,  d) ∈ N × N

https://dl.doubtnut.com/l/_1okMon9x5UYV
https://dl.doubtnut.com/l/_JbGfkbTOl0Fd
https://dl.doubtnut.com/l/_UtApLfDSHdfv


5. In the set of straight lines in a plane, for the relation

'perpendicular' check whether it is reflexive, symmetric and

transitive.

Watch Video Solution

6. A relation R on set of complex numbers defined by

 is real then which of the following is not true ?

Watch Video Solution

Z1RZ2 ⇔
Z1 − Z2

Z1 + Z2

7. Let a relation R be defined by relation The

  is given by

Watch Video Solution

R = {(4, 5), (1, 4), (4, 6), (7, 6), (3, 7)} R− 1oR

https://dl.doubtnut.com/l/_UtApLfDSHdfv
https://dl.doubtnut.com/l/_XvL3A8pm2Kpj
https://dl.doubtnut.com/l/_lNUVWd2jEcHF
https://dl.doubtnut.com/l/_i82JePQ52CZ6
https://dl.doubtnut.com/l/_uLGuKN5WMUqg


8. Which types of the following functions are ? 

(i) {(a,1),(b,1),(c,1),(d,1),(e,1)} 

(ii) {(3,2),(6,4)(9,2),(12,4)} 

(iii) {(a,1),(b,2),(c,3),(d,4)}.

Watch Video Solution

9. prove that a function f =  defined on the set

of natural numbers NxxN is one - one function.

Watch Video Solution

{(x, 2x + 1) : x ∈ N}

10. Prove that the function
 
 , defined by 


is one-one but not
onto.

Watch Video Solution

f :N → N

f(x) = x2 + x + 1

https://dl.doubtnut.com/l/_uLGuKN5WMUqg
https://dl.doubtnut.com/l/_AmrrndHzNyrf
https://dl.doubtnut.com/l/_YMFBxDfQbpiL
https://dl.doubtnut.com/l/_ceUL8B8xju70


11. Show that the function  is neither one-

one nor onto

Watch Video Solution

f :R → R : f(x) = sinx

12. Check the injectivity and surjectivity of the following functions:(i)

given by (ii) given by (iii) 

given by (iv) given by (v) `f

: Z ->

Watch Video Solution

f :N → N f(x) = x2 f :Z → Z f(x) = x2

f :R → R f(x) = x2 f :N → N f(x) = x3

13. If  are two mappings such that

 then find .

Watch Video Solution

f :R → R and g :R → R

f(x) = 2x and g(x) = x2 + 2 fog and gog

https://dl.doubtnut.com/l/_ceUL8B8xju70
https://dl.doubtnut.com/l/_yOeFtJBR40T3
https://dl.doubtnut.com/l/_7WvWqDtqJ3Wx


14. If  be two mapping such that f(x) = sin

x and g(x) = , then 


prove that fog  gof.

Watch Video Solution

f :R → R and g :R → R

x2

≠

15. If f and g two functions are defined as : 

f= {(1,2),(3,6),(4,5)} and g = {(2,3),(6,7),(5,8)}, then find gof.

Watch Video Solution

16. A function  is defined as , then evaluate

each of the following : 

(i)  (ii) 

Watch Video Solution

f :R → R f(x) = x2 + 2

f − 1( − 6) f − 1(18)

https://dl.doubtnut.com/l/_K3EJJAqiqmMl
https://dl.doubtnut.com/l/_uFqgps38bvVA
https://dl.doubtnut.com/l/_krD68gZ9uc27
https://dl.doubtnut.com/l/_YvgbiRjBbyhw


17. Prove that the function f :  where R is the set of all real

numbers, defined as f (x) =  is one-one and onto . Also find the

inverse function of f.

Watch Video Solution

R → R

3x + 4

18. Show that addition, subtraction
 and multiplication are binary

operations on R, but division is not a binary
operation on R. Further,

show that division is a binary operation on the set
R of nonzero real

numbers.

Watch Video Solution

19. Show that subtraction and division are not binary
operations on

.

Watch Video Solution

N

https://dl.doubtnut.com/l/_YvgbiRjBbyhw
https://dl.doubtnut.com/l/_DEVSWZ9F2zO9
https://dl.doubtnut.com/l/_DVeUXMCWQR6m


20. Let P be the set of all subsets of a given set X. Show that

given by and 

given by are binary operations on the set P.

Watch Video Solution

∪ :P × P → P (A, B) → A ∪ B ∩ :P × P → P

(A, B) → A ∩ B

21. Show that the operation
 
 and 
 on 
 defined as 

Maximum of 
 and 
 ; 
 Minimum of 
 and 
 are binary

operations
of 

Watch Video Solution

∨ ∧ R a ∨ b =

a b a ∧ b = a b

R.

22. Show that and are

commutative binary operations, but and 

are not commutative.

Watch Video Solution

+ :R × R → R × :R × R → R

− :R × R → R

÷ :R ⋅ × R ⋅ → R ⋅

https://dl.doubtnut.com/l/_6ekMtqE9OywB
https://dl.doubtnut.com/l/_LbwOY9SVWx6T
https://dl.doubtnut.com/l/_i4LTO5M4syo4


23. Prove that  defined as  is not

commutative .

Watch Video Solution

∗ :R × R → R a ∗ b = a + 2ab

24. Prove that in the set of real numbers '+' and  are associative

but '-' and  are not associative.

Watch Video Solution

' × '

' ÷ '

25. Prove that  defined as  is not

associative

Watch Video Solution

∗ :R × R → R a ∗ b = a + 2ab

https://dl.doubtnut.com/l/_i4LTO5M4syo4
https://dl.doubtnut.com/l/_p9krgnOrx5d8
https://dl.doubtnut.com/l/_aoJWbEqi17ko
https://dl.doubtnut.com/l/_G95vaoq0ltaD


26. Show that zero is the identity for addition on R and
 1 is the

identity for multiplication on R. But there is no identity element
for

the operations 
and 

Watch Video Solution

÷ R × R → R ÷ :R ⋅ × R ⋅ → R ⋅ .

27. Show that a is the inverse of a for the addition operation + on R

and is the inverse of for the multiplication operation  on

R.

Watch Video Solution

1

a
a ≠ 0 ×

28. Show that 
 is not the
 inverse of 
 for the
 addition

operation + on N and 
 is
 not the inverse of 
 for

multiplication operation 
on N,
for 
.

Watch Video Solution

 a a ∈ N

1

a
a ∈ N

× a ≠ 1

https://dl.doubtnut.com/l/_dI9QlKIIs1de
https://dl.doubtnut.com/l/_kmHaYZtdi6wl
https://dl.doubtnut.com/l/_P46e4QSiHpG6


Exercies 1 A

1. Give an example of a relation.
 Which is
 (i) Symmetric but neither

reflexive nor transitive.
 (ii) Transitive but neither reflexive nor

symmetric.
 (iii) Reflexive and symmetric but not transitive.
 (iv)

Reflexive and transitive but not symmetric.
(v) Symm

Watch Video Solution

2. If A= {x,y,z}, B=(1,2,3} and R= {(x,2),(y,3),(z,1),(z,2), then find . 


Watch Video Solution

R− 1

3. Prove that the relation 
on 
defined by 
 
 is

divisible by 5 is an equivalence relation on 
.

Watch Video Solution

R Z (a,  b) ∈ R ⇔ a − b

Z

https://dl.doubtnut.com/l/_P46e4QSiHpG6
https://dl.doubtnut.com/l/_I0d4Pz0WjH5T
https://dl.doubtnut.com/l/_nhFEk9PO31lq
https://dl.doubtnut.com/l/_PBiTxBEz39Hu


Watch Video Solution

4. Prove that the relation

 defined on

positive integers N is an equivlance relations.

Watch Video Solution

R = {(x, y) : x, y ∈ N and x − y  is divisible by 7 }

5. (i) Prove that the relation  is a factor of (x-y) , defined on

the set of integers is an equivalence relation. 

(ii) If x is the set of real numbers, then prove that the relation

 is an equivalence relation.

Watch Video Solution

xRy ⇔ 3

R = {(a, b) : a ∈ x, b ∈ x and a = b}

6. If I is the set of real numbers, then prove that the relation

 , then proveR = {(x, y) : x, y ∈ I and x − y  is an  integer }

https://dl.doubtnut.com/l/_PBiTxBEz39Hu
https://dl.doubtnut.com/l/_bo4OUy63Bux0
https://dl.doubtnut.com/l/_opxx9AH2GLN2
https://dl.doubtnut.com/l/_oh6x8tOBx0Da


that R is an equivalence relations.

Watch Video Solution

7. If A={a,b,c,d}, then on A . 

(i) write the identity relation  . 

(ii) write a reflexive relation which is not the identity relation.

Watch Video Solution

IA

8. Show that
 the relation 
 on the set 
 of all real
 numbers is

reflexive and transitive but not symmetric.

Watch Video Solution

≥ R

9. Let 
 be the origin. We define a relation between two
 points 

and 
in a plane if 
. Show that the relation, so defined is

O P

Q OP = OQ

https://dl.doubtnut.com/l/_oh6x8tOBx0Da
https://dl.doubtnut.com/l/_PkdEZ6ANMrKD
https://dl.doubtnut.com/l/_NcxHlycvErdN
https://dl.doubtnut.com/l/_y3PgOFGEQbXe


an
equivalence relation.

Watch Video Solution

10. Let 
 be the set of all natural numbers and let 
 be a relation

on 
 , defined by 
 for all 


.
Show that 
is an equivalence relation on

Watch Video Solution

N R

N × N (a,  b)R (c,  d) ⇔ ad = bc

(a,  b),  (c,  d) ∈ N × N R

N × N

11. (i) Show that in the set of positive integer, the relation ' greater

than ' is transitive but it is not reflexive or symmetric. 

Watch Video Solution

https://dl.doubtnut.com/l/_y3PgOFGEQbXe
https://dl.doubtnut.com/l/_qNeKo9k6PpZZ
https://dl.doubtnut.com/l/_xKu7MRNljmyl


12. Show that the relation is congruent to on the
set of all triangles

in a plane is an equivalence relation

Watch Video Solution

13. Show that
 the relation 
 on the set 
 of all real
 numbers is

reflexive and transitive but not symmetric.

Watch Video Solution

≥ R

14. Let R be relation difined on the set of natural number N as

follows, . Find the

domain and range of the relation R. Also verify whether R is reflexive,

symmetric and transitive.

Watch Video Solution

R = {(x, y) : x ∈ N, y ∈ N, 2x + y = 41}

https://dl.doubtnut.com/l/_op1wvmE4ZHHH
https://dl.doubtnut.com/l/_0jjinH0KqtMD
https://dl.doubtnut.com/l/_s6GkcpogMtF0
https://dl.doubtnut.com/l/_O4GVRk4kApFt


15. Let a relation R be defined by relation The

  is given by

Watch Video Solution

R = {(4, 5), (1, 4), (4, 6), (7, 6), (3, 7)} R− 1oR

16. If  are

three sets and R is a relation from A to B and S from B to C defined

as 

 where  


 where  


 Find SoR.

Watch Video Solution

A = {1, 2, 3, 5}, B = {2, 4, 6, 8} and C = {4, 16, 36, 39}

aRb ⇔ b = 2a a ∈ A, b ∈ B

bSc ⇔ c = b2 b ∈ B, c ∈ C

∴

17. Show that the relation R in the set R of real numbers, defined at

 is neither reflexive nor symmetric nor

transitive.

R = {(a, b) : a ≤ b2}

https://dl.doubtnut.com/l/_O4GVRk4kApFt
https://dl.doubtnut.com/l/_D30P6VJIat2B
https://dl.doubtnut.com/l/_fSvWxNZUZBQc


Exercies 1 B

Watch Video Solution

18. If and are equivalence relations in a set A, show that 

is also an equivalence relation.

Watch Video Solution

R1 R2

R1 ∩ R2

1.  is a function where f(x)= 2x-3 . Check whether f is noe -

one ?

Watch Video Solution

f :R → R

2. The relation  on

set  is

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

A = {1, 2, 3}

https://dl.doubtnut.com/l/_fSvWxNZUZBQc
https://dl.doubtnut.com/l/_UGjCXmosxsLR
https://dl.doubtnut.com/l/_Mmhmw60TgwWS
https://dl.doubtnut.com/l/_U8HV7zOPNQzo


Watch Video Solution

3. Show that the function 
 , given by 
 , is one-

one but not
onto.

Watch Video Solution

f :N → N f(x) = 2x

4. The function  defined as . The function f is

Watch Video Solution

f :R → R f(x) = x2

5. If Q is the set of rational numbers, then prove that a function

 defined as  is one -one and onto

function.

Watch Video Solution

f :Q → Q f(x) = 5x − 3, x ∈ Q

https://dl.doubtnut.com/l/_U8HV7zOPNQzo
https://dl.doubtnut.com/l/_yiyipOyZ8Ofg
https://dl.doubtnut.com/l/_iEqhZDZrOBSC
https://dl.doubtnut.com/l/_SPUkjRlpXgoh
https://dl.doubtnut.com/l/_IU2t5PwqrqAx


6. If R is the set of real numbers then prove that a function

 defined as  is one-one onto.

Watch Video Solution

f :R → R f(x) = , x ≠ 0, x ∈ R,
1

x

7. Prove that the function  which is defined as 

 is one - one .

Watch Video Solution

f :R+ → R

f(x) = loge x

8. If R is the set of real numbers prove that a function

 is one to one mapping.

Watch Video Solution

f :R → R, f(x) = ex, x ∈ R

https://dl.doubtnut.com/l/_IU2t5PwqrqAx
https://dl.doubtnut.com/l/_XfXmRTE8DJdm
https://dl.doubtnut.com/l/_Wjw72ym1WMq9


9. A function  is defined as  then

prove that f is one - one.

Watch Video Solution

f :R → R f(x) = 4x − 1, x ∈ R,

10. Let 
 Consider the function 


 defined by 
 Show that is one-one and onto

and hence find 

Watch Video Solution

A = R − {3}andB = R − {1}.

f :A
→

f(x) = .
x − 2

x − 3

f − 1

11. Let the function  be defined by 

 Show that  is neither one-one nor onto.

Watch Video Solution

f :R → R

f(x) = cos x, ∀x ∈ R. f

https://dl.doubtnut.com/l/_W3sJ3mrEQxAg
https://dl.doubtnut.com/l/_myquCQmF9wcP
https://dl.doubtnut.com/l/_7cEATxFni5bX


12. If a function  is defined as , then prove

that f is one-one onto.

Watch Video Solution

f :R → R f(x) = x3 + 1

13. If

, then show that the function  defined as 

 is one-one onto function.

Watch Video Solution

A = {x : x ∈ R, ≤ x ≤ }, B = {y : y ∈ R, − 1 ≤ y ≤ 1}
−π

2

π

2

f :A → B

f(x) = sinx, x ∈ A

14. If  be two functions defined as

respectively , then prove that 

(i) f is one-one onto 

(ii) g is many-one into.

f :R → R and g :R → R

f(x) = 2x and g(x) = x2 + 2

https://dl.doubtnut.com/l/_NVruM7erNmMj
https://dl.doubtnut.com/l/_T9g7pn0iNBgQ
https://dl.doubtnut.com/l/_yLYCdaXJQrT3


Watch Video Solution

15. Function  are defined as 

 . 

Find (gof)(x) and (fog)(x).

Watch Video Solution

f :R → R and g :R → R

f(x) = sinx and g(x) = ex

16. If  be two functions defined as

f(x)=2x+1 and  respectively , then find (gof) (x) and

(fog) (x) and show that (fog) (x)  (gof) (x).

Watch Video Solution

f :R → R and g :R → R

g(x) = x2 − 2

≠

17. If f and g are two functions from R to R which are defined as

 for each , then show

that (fog) (x)  (gof) (x).

f(x) = x2 + x + 1 and g(x) = 2x − 1 x ∈ R

≠

https://dl.doubtnut.com/l/_yLYCdaXJQrT3
https://dl.doubtnut.com/l/_sn07pIy8hxNN
https://dl.doubtnut.com/l/_MfvdhM8fAzh0
https://dl.doubtnut.com/l/_R1Xtj6jm5oAW


Watch Video Solution

18. If  be two functions defined as 

 where  , then prove that (fog)(2) 

 (gof) (2).

Watch Video Solution

f :R → R and g :R → R

f(x) = x2 and g(x) = 5x x ∈ R

≠

19. If  defined as , then find 

Watch Video Solution

f :R → R f(x) = 3x + 7 f − 1( − 2)

20. If Q is the set of rational numbers and a function  is

defined as , then show that f is one-one and

onto.

Watch Video Solution

f :Q → Q

f(x) = 5x − 4, x ∈ Q

https://dl.doubtnut.com/l/_R1Xtj6jm5oAW
https://dl.doubtnut.com/l/_l5fPmwXDRrjr
https://dl.doubtnut.com/l/_J6yPCPBibkzU
https://dl.doubtnut.com/l/_as9Q2jGsJ4Tz


Exercies 1 C

1. Determine whether or not each of the definition of given below

gives a binary operation. In the event that * is not a binary

operation, give justification for this. (i)

(ii) `O n Z^+,

Watch Video Solution

OnZ + , def ∈ e ⋅ bya ⋅ b = a − b

2. Check the commutativity
 and associativity of * on 
 defined by 


for all 
.

Watch Video Solution

Z

a ⋅ b = a − b a,  b ∈ Z

https://dl.doubtnut.com/l/_as9Q2jGsJ4Tz
https://dl.doubtnut.com/l/_q9fwHmSG4iwz
https://dl.doubtnut.com/l/_pNL5AfbLHA6o


3. Construction a composition table for binary operation  defined

as = minimum of {a,b} in the set {1,2,3,4,5} and 

(i) evaluate 

Watch Video Solution

∧

a ∧ b

(2 ∧ 3) ∧ 4 and 2 ∧ (3 ∧ 4)

4. Consider the infimum
 binary operation 
 on the set 


defined by 
Minimum of 
. Write

the composition
table of the operation 

Watch Video Solution

∧

S = {1,  2,  3,  4,  5} a ∧ b = a and b

∧ .

5. Let 
be a binary operation on N given by 
for

all 
Find 
 (ii) Is * commutative?
 Is * associative?

Find the identity element in N
 Which element of N are invertible?

Find them.

h id l i

' ⋅ ' a ⋅ b = L
.
C

.
M

.
a, b

a, b ∈ N. 5 ⋅ 7, 20 ⋅ 16

https://dl.doubtnut.com/l/_vVgTAx4Oe0BM
https://dl.doubtnut.com/l/_fDmWtdAzZ5Bn
https://dl.doubtnut.com/l/_EbP277NPkDwp


Watch Video Solution

6. Find which of the operations given above has
identity.

Watch Video Solution

7. Let A = R R and * be the binary
operation on A defined by (a, b) * (c,

d) = (a + c, b + d). Show that * is commutative and associative. Find

the identity element for * on A.

Watch Video Solution

8. State whether the following statements are true or
false. Justify. (i)

For an arbitrary binary operation 
 on a set 


. (ii) If 
is a commutative binary

operation on N, then
`a" "*" "(b" "*" "c)"

Watch Video Solution

⋅

N,  a  ⋅  a  =  a ∀a ∈ N ⋅

https://dl.doubtnut.com/l/_EbP277NPkDwp
https://dl.doubtnut.com/l/_UorncFOnEGBo
https://dl.doubtnut.com/l/_oHkUGQNmPyJB
https://dl.doubtnut.com/l/_RRuJhi6Qk6F5


Exercies 1 D

9. If * is a binary operation in N defined as a*b  , then

which of the following is true : 

(i) * is associative as well as commutative. 

(ii) * is commutative but not associative 

(iii) * is associative but not commutative 

(iv) * is neither associative not commutative.

Watch Video Solution

= a3 + b3

1. Let 
 be a relation on the set of all line in a plane defined by


is parallel to line 
Show that R is an equivalence

relation.

A. only reflexive

R

(l1, l2) ∈ R ⇔ l1 l2.

https://dl.doubtnut.com/l/_RRuJhi6Qk6F5
https://dl.doubtnut.com/l/_XgQxO04GEgZZ
https://dl.doubtnut.com/l/_snLumcZ9augg


B. only symmetric

C. only transitive

D. equivalence relation

Answer: D

Watch Video Solution

2. In the set of straight lines in a plane, for the relation

'perpendicular' check whether it is reflexive, symmetric and

transitive.

A. reflexive

B. symmetric

C. transitive

D. equivalence

https://dl.doubtnut.com/l/_snLumcZ9augg
https://dl.doubtnut.com/l/_29iDeEORuu5s


Answer: B

Watch Video Solution

3. Show that in the set of triangles in a plane , the relation 'similarity'

is an equivalence relation.

A. reflexive, symmetric , transitive

B. reflexive, transitive but not symmetric

C. symmetric , transitive but not reflexive

D. none of the above

Answer: A

Watch Video Solution

4. If  defined as  then f is :f :N → N f(x) = x2 ∀x ∈ N,

https://dl.doubtnut.com/l/_29iDeEORuu5s
https://dl.doubtnut.com/l/_GCaYFA6PLU5k
https://dl.doubtnut.com/l/_hlCE51zcvybT


A. many-one

B. one-one

C. onto

D. none of these

Answer: B

Watch Video Solution

5. The function f is defined as : 

 

The range of f is :

A. {1,0}

B. {0,-1}

C. {1,-1}

f(x) =
⎧⎪
⎨
⎪⎩

1,x > 0

0,x = 0

−1,x < 0

https://dl.doubtnut.com/l/_hlCE51zcvybT
https://dl.doubtnut.com/l/_xCdaVQwzcpeB


D. {1,0,-1}

Answer: D

Watch Video Solution

6. Let the function f:R→R be defined by f(x)=cosx,∀x∈R. Show that f

is neither one-one nor onto

A. into

B. one-one

C. onto

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xCdaVQwzcpeB
https://dl.doubtnut.com/l/_TvtIKkj0Ajwo
https://dl.doubtnut.com/l/_cunMeQGOAISk


7. Let 
 be
 defined by 


 for all 
 .

State whether the function f is bijective. Justify
your answer.

A. one-one into

B. one-one onto

C. many-one into

D. many-one onto

Answer: B

Watch Video Solution

f  :N → N

f(n) = { , if nisodd , if niseven
n + 1

2
n

2
n ∈ N

8. If  is defined as f(x)=2x+5 and it is invertible , then 

 is

A. 

f :R → R

f − 1(x)

x − 5

2

https://dl.doubtnut.com/l/_cunMeQGOAISk
https://dl.doubtnut.com/l/_UaYLhV46cKlG


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

x − 2

5

x + 5

2

9. Is 
defined on
the * 
 of a and b a

binary operation? Justify your
answer.

A. 6

B. 24

C. 36

D. none of these

Answer: C

⋅ set{1, 2,3, 4,5}  by a b=L
.
C

.
M .

https://dl.doubtnut.com/l/_UaYLhV46cKlG
https://dl.doubtnut.com/l/_DmOJwYvkDeto


Exercies 1 E

Watch Video Solution

10. On the set 
 of integers, if the
 binary operation * is defined by

a*b= 
, then find the
identity element.

A. commutative

B. associative

C. commutative and associative

D. none of above

Answer: D

Watch Video Solution

Z

a + b + 2

https://dl.doubtnut.com/l/_DmOJwYvkDeto
https://dl.doubtnut.com/l/_VFEkFBOnOwzo


1. In the set  a relation  is defined by 

 and . Then  is

A. reflexive

B. symmetric

C. transitive

D. equivalence

Answer: C

Watch Video Solution

A = {1, 2, 3, 4, 5} R

R = {(x, y) + x, yεA x < } R

2. Let R and S be two non-void relations on a set A. Which of the

following statement is false?

A. R and S are reflexive , then  is also reflexive .

B. R and S are symmetric , then  is also symmetric

R ∩ S

R ∪ S

https://dl.doubtnut.com/l/_jlpWtfgXxJPW
https://dl.doubtnut.com/l/_oKhqJlocWApb


C. R and S are transitive , then  is also transitive .

D. R and S are transitive , then  is also transitive.

Answer: B

Watch Video Solution

R ∩ S

R ∪ S

3. If 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = ,  then f(2x) is:
x − 1

x + 1

1 + f(x)

3 + f(x)

1 + 3f(x)

3 + f(x)

3 + f(x)

1 + f(x)

1 + 3f(x)

3 − f(x)

https://dl.doubtnut.com/l/_oKhqJlocWApb
https://dl.doubtnut.com/l/_zed2J8rXNLiF
https://dl.doubtnut.com/l/_Yyo8CNIrmoyr


4. If n(A)=3 and n(B)=4 , then no. of of one-one function from A to B is

:

A. 12

B. 24

C. 36

D. none of these

Answer: B

Watch Video Solution

5. Let  then  provided that

A. a=b=c=d=1

B. a=b=1

C. a=d

f(X) =
ax + b

cx + d
f[f(x)] = x

https://dl.doubtnut.com/l/_Yyo8CNIrmoyr
https://dl.doubtnut.com/l/_Mj8vroZyAG9H


D. a=-d

Answer: D

Watch Video Solution

6. Let 
 is given by 
 , 


 . Show that 
 is invertible. Also, find the set 


.

A. 

B. {0,1,-1}

C. {0,-1}

D. {}

Answer: C

Watch Video Solution

f : [ − 1,  ∞) → [ − 1,  ∞) f(x) = (x + 1)2 − 1

x ≥ − 1 f

S = {x,  f(x) = f − 1(x)}

{0, − 1, }
−3 ± √3

2

https://dl.doubtnut.com/l/_Mj8vroZyAG9H
https://dl.doubtnut.com/l/_rky9DPFc2exy


7. If n(A)=10, then no of different functions from A to A is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣10
–––

1010

210

210 − 1

8. If 
 , then
 (a). 


 (b). 
 (c). 


(d). 
cannot be determined

A. 

g(f(x)) = |sinx|andf(g(x)) = (sin √x)
2

f(x) = sin2 x, g(x) = √x f(x) = sinx, g(x) = |x|

f(x = x2, g(x) = sin √x f andg

f(x) = sin2 x, g(x) = √x

https://dl.doubtnut.com/l/_rky9DPFc2exy
https://dl.doubtnut.com/l/_usZfPYQF91Ev
https://dl.doubtnut.com/l/_VuO0w3OCBvLM


B. 

C. 

D. f(x) and g(x) cannot be determined

Answer: A

Watch Video Solution

f(x) = sinxg(x) = |x|

f(x) = x2, g(x) = sin √x

9. If the function  is one-one onto and , is the

inverse of f, then fog =?

A. f

B. g

C. 

D. 

Answer: D

f :A → B g :B → A

IA

IB

https://dl.doubtnut.com/l/_VuO0w3OCBvLM
https://dl.doubtnut.com/l/_0YoCa6j7fHJG


Exercise 1 1

Watch Video Solution

10. If , the function g such that 

, is given by

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

f(x) = (ax2 + b)
3

f(g(x)) = g(f(x))

( )

1 / 2
x1 / 3 − b

a

1

(ax2 + b)3

1

(ax2 + b)1 / 3

https://dl.doubtnut.com/l/_0YoCa6j7fHJG
https://dl.doubtnut.com/l/_0dN4gFgrj8so


1. Determine whether each of the following relations are reflexive,

symmetric and transitive : 

(i) Relation R in the set  defined as 


 


Watch Video Solution

A = {1, 2, 3, …, 13, 14}

       R = {(x, y) : 3x − y = 0}

2. Give an example of a relation.
 Which is
 (i) Symmetric but neither

reflexive nor transitive.
 (ii) Transitive but neither reflexive nor

symmetric.
 (iii) Reflexive and symmetric but not transitive.
 (iv)

Reflexive and transitive but not symmetric.
(v) Symm

Watch Video Solution

3. Show that the relation 
on the set 
of points in a plane, given

by 
 Distance of the point 
 from the origin is same

R A

R = {(P ,  Q) : P

https://dl.doubtnut.com/l/_1kRWI1q5JeF0
https://dl.doubtnut.com/l/_1aSY32xLpyww
https://dl.doubtnut.com/l/_UUooLkhocRFz


as the distance of the
 point 
 from the origin}, is an equivalence

relation.
 Further show that the set of all points related to a point


is the circle passing through 
with origin as centre.

Watch Video Solution

Q

P ≠ (0,  0) P

4. Show that the relation R defined in the set A of all triangles as

, is equivalence relation.

Consider three right angle triangles with sides 3, 4, 5, with sides

5, 12, 13 and w

Watch Video Solution

R = {(T1, T2) : T1(issimilartoT )2}

T1 T2

T3

5. Show that the relation R defined in the set A of all polygons as

, is an

equivalence relation. What is the set of all elements in A related to

the right angle triangle T with sides 3,4 and 5?

R = {(P1, P2) :P1  and P2   have same number of sides}

https://dl.doubtnut.com/l/_UUooLkhocRFz
https://dl.doubtnut.com/l/_vnWSrNbh4OYQ
https://dl.doubtnut.com/l/_NqalEENnr4XQ


Watch Video Solution

6. Let L be the set of all lines in XY plane and R be
the relation in L

defined as 
. Show that

R is an equivalence relation. Find the
 set of all lines related to the

line 
.

Watch Video Solution

R = {(L1, L2) :L1(  i s p a r a l l e l t o L)2}

y  =  2x  +  4

7. Let 
 be the relation on the set 
 given by



 .

Then,
 
 is (a) reflexive and symmetric but not transitive
 (b) 
 is

reflexive and transitive but not symmetric
 (c) 
 is symmetric and

transitive but not reflexive
(d) 
is an equivalence relation

A. R is reflexive and symmetric but not transitive

B. R is reflexive and transitive but not symmetric.

R A = {1,  2,  3,  4}

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

R R

R

R

https://dl.doubtnut.com/l/_NqalEENnr4XQ
https://dl.doubtnut.com/l/_T48x5373LaMX
https://dl.doubtnut.com/l/_p6m2iXyJszGy


C. R is symmetric and transitive but not reflexive.

D. R is an equivalence relation.

Answer: B

Watch Video Solution

8. Let R be the relation in the set N given by

. Choose the correct answer.(A) 

 (B)  (C) (D) 

A. 

B. 

C. 

D. 

Answer: C

R = {(a, b) : a = b − 2, b > 6}

(2, 4) ∈ R (3, 8) ∈ R (6, 8) ∈ R (8, 7) ∈ R

(2, 4) ∈ R

(3, 8) ∈ R

(6, 8) ∈ R

(8, 7) ∈ R

https://dl.doubtnut.com/l/_p6m2iXyJszGy
https://dl.doubtnut.com/l/_wLkGb9giONN6


Exercise 1 2

Watch Video Solution

1. Show that the function 
 , defined as 
 , is

one-one onto,
 where 
 is the set of all
 non-zero real numbers. Is

the result true, if the domain 
 is replaced by 
 with co-domain

being
same as 
?

Watch Video Solution

f :R0 → R0 f(x) =
1

x

R0

R0 N

R0

2. Check the injectivity and surjectivity of the following functions:(i)

given by (ii) given by (iii) 

given by (iv) given by (v) `f

: Z ->

Watch Video Solution

f :N → N f(x) = x2 f :Z → Z f(x) = x2

f :R → R f(x) = x2 f :N → N f(x) = x3

https://dl.doubtnut.com/l/_wLkGb9giONN6
https://dl.doubtnut.com/l/_5uWcgawil6hn
https://dl.doubtnut.com/l/_irojPNAW6Ux9


3. Prove that the Greatest Integer Function given by 

, is neither one-one nor onto, where [x] denotes the

greatest integer less than or equal to x.

Watch Video Solution

f :R → R,

f(x) = [x]

4. Show that the Modulus Function given by ,

is neither one-one nor onto, where is x, if x is positive or 0 and 

is , if x is negative.

Watch Video Solution

f :R → R, f(x) = |x|

|x| |x|

x

5. Show that the Signum
 function 
 , given by



 is neither

one-one nor
onto.

Watch Video Solution

f :R → R

f(x) = {1,   if  x > 00,   if  x = 0 − 1,   if  x < 0

https://dl.doubtnut.com/l/_Vx8C244NmAQA
https://dl.doubtnut.com/l/_Hw33FIKuvqbV
https://dl.doubtnut.com/l/_XBMZME1ftfYV


6. Let 
 and let 


 be a
 function from 
 to 
 . State

whether 
is one-one
or not.

Watch Video Solution

A = {1, 2, 3},  B = {4, 5, 6, 7}

f = {(1, 4),  (2, 5),  (3, 6)} A B

f

7. In each of the following cases, state whether the function is one-

one, onto or bijective. Justify your answer.(i) defined by 

(ii) defined by 

Watch Video Solution

f :R → R,

f(x) = 34x f :R → R, f(x) = 1 + x2

8. Let 
and 
be two sets. Show that 
defined

by 
is a bijection.

Watch Video Solution

A B f :A × B → B × A

f(a,  b) = (b,  a)

https://dl.doubtnut.com/l/_XBMZME1ftfYV
https://dl.doubtnut.com/l/_lkTi7sGfOWol
https://dl.doubtnut.com/l/_DWBEF80eIfnu
https://dl.doubtnut.com/l/_1ngOVtKrvMKK


9. Let 
 be
 defined by 


 for all 
 .

State whether the function f is bijective. Justify
your answer.

Watch Video Solution

f  :N → N

f(n) = { , if nisodd , if niseven
n + 1

2
n

2
n ∈ N

10. Let and . Consider the function 

defined by . Is f one-one and onto?

Justify your answer.

Watch Video Solution

A = R − {3} B = R − {1}

f :A → B (x) = ( )
x − 2

x − 3

11. Let  be defined as . Choose the correct

option

A.  is one-one onto

f :R ⇒ R f(x) = x4

f

https://dl.doubtnut.com/l/_aVev0EZ33ilv
https://dl.doubtnut.com/l/_ZGb0yXtz8CLz
https://dl.doubtnut.com/l/_NBMA4oCVql6M


B.  is many-one onto

C.  is one-one but not onto

D.  is neither one-one nor onto

Answer: D

Watch Video Solution

f

f

f

12. Let be defined as . Choose the correct

answer.(A) f is one-one onto (B) f is many-one onto(C) f is one-one

but not onto (D) f is neither one-one nor onto.

A.  is one-one onto

B.  is many-one onto

C.  is one-one but not onto

D.  is neither one-one nor onto

f :R → R f(x) = 3x

f

f

f

f

https://dl.doubtnut.com/l/_NBMA4oCVql6M
https://dl.doubtnut.com/l/_zE5dgspk5LTr


Exercise 1 3

Answer: A

Watch Video Solution

1. Let and be given by 

and . Write

down .

Watch Video Solution

f : {1, 3, 4} → {1, 2, 5} g : {1, 2, 5} → {1, 3}

f = {(1, 2), (3, 5), (4, 1)} g = {(1, 3), (2, 3), (5, 1)}

gof

2. Let f, g and h be functions from R to R. Show that 1.

Watch Video Solution

(f + g)oh = foh + goh2. (f. g)oh = (foh). (goh)

https://dl.doubtnut.com/l/_zE5dgspk5LTr
https://dl.doubtnut.com/l/_sxv6ecRjigY7
https://dl.doubtnut.com/l/_D89j3NImj1d0
https://dl.doubtnut.com/l/_xTaS1pIbsfIB


3. Find fog and gof , if (i)  and (ii) 

 and 

Watch Video Solution

f(x) = |x| g(x) = |5x − 2|

f(x) = 8x3 g(x) = x1 / 3

4. If 
 , show that 
 , for

all 
. What is the inverse of f?

Watch Video Solution

f(x) = (
4x + 3

(6x − 4), x ≠ 2
3

fof(x)  =  x

x ≠
2

3

5. State with reason whether following functions have inverse (i)

(ii) 

(iii) `h :{2,3,4,5} ->{7,9

Watch Video Solution

f : {1, 2, 3, 4} → {10}withf = {(1, 10), (2, 10), (3, 10), (4, 10)}

g : {5, 6, 7, 8} → {1, 2, 3, 4}withg = {(5, 4), (6, 3), (7, 4), (8, 2)}

https://dl.doubtnut.com/l/_xTaS1pIbsfIB
https://dl.doubtnut.com/l/_3F8IRbDkTSUg
https://dl.doubtnut.com/l/_a8sGGUn2HA9N
https://dl.doubtnut.com/l/_YpGkS7qE5jFc


6. Show that 
 , given by 
 is one-one.

Find the inverse of the function 
Range 
.

Watch Video Solution

f : [ − 1,  1] → R f(x) =
x

x + 2

f : [ − 1,  1] → (f)

7. Consider 
 given by 
 . Show that 
 is

invertible. Find the inverse of 
.

Watch Video Solution

f :R → R f(x) = 4x + 3 f

f

8. Consider 
given by 
 . Show that 

is invertible with inverse 

Watch Video Solution

f :R± > [4,  ∞) f(x) = x2 + 4 f

f − 1.

https://dl.doubtnut.com/l/_YpGkS7qE5jFc
https://dl.doubtnut.com/l/_sVlTsQxzWTGI
https://dl.doubtnut.com/l/_dTMgrsfwO9jm


9. Consider 
given by 
. Show that 

is
invertible with 

Watch Video Solution

f :R
−−−−→
−5, ∞ f(x) = 9x2 + 6x − 5 f

f − 1(y) = ( ).
√y + 6 − 1

3

10. Let be an invertible function. Show that f has unique

inverse. (Hint: suppose are two inverses of f. Then for all 

Use one oneness of f ).

Watch Video Solution

f :X → Y

g1( and g)2

y ∈ Y , fog1(y) = IY (y) = fog2(y)

11. Consider given by , and 

. Find and show that .

Watch Video Solution

f : {1, 2, 3} → {a, b, c} f(1) = a f(2) = b

f(3) = c f − 1 (f − 1)
− 1

= f

https://dl.doubtnut.com/l/_L6CpXM92RXUa
https://dl.doubtnut.com/l/_tnmjEsPWNZCd
https://dl.doubtnut.com/l/_R7LmHo2Vj51A


12. Let be an invertible function. Show that the inverse of 

is f, i.e., .

Watch Video Solution

f :X → Y

f − 1 (f − 1)
− 1

= f

13. If be given by , then is(a) 

 (b)  (c) x (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f :R → R f(x) = (3 − x3)
1 / 3

fof(x)

1

x3
x3 (3 − x3)

x1 / 3

x3

x

(3 − x3)

https://dl.doubtnut.com/l/_hY4MTfvo6thj
https://dl.doubtnut.com/l/_sYVyLUbritJ2
https://dl.doubtnut.com/l/_b1VDVGukTuUO


Exercise 1 4

14. Let be a function as . The

inverse of f is map, given by.(a) 

 (b) (c)  (d)

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

f :R − { − } → R
4
3

f(x) =
4x

3x + 4

g :Ran ≥ f → R − { − }
4
3

g(y) =
3y

3 − 4y
g(y) =

4y

4 − 3y
g(y) =

4y

3 − 4y

g(y) =
3y

4 − 3y

g(y) =
3y

3 − 4y

g(y) =
4y

4 − 3y

g(y) =
4y

4 − 3y

g(y) =
4y

3 − 4y

https://dl.doubtnut.com/l/_b1VDVGukTuUO


1. Determine whether or not each of the definition of given below

gives a binary operation. In the event that * is not a binary

operation, give justification for this. (i)

(ii) `O n Z^+,

Watch Video Solution

OnZ + , def ∈ e ⋅ bya ⋅ b = a − b

2. For each binary operation * defined below, determine whether * is

commutative or associative.(i) (ii) 

(iii) (iv) `O

Watch Video Solution

OnZ, def ∈ ea ⋅ b = a − b

OnQ, def ∈ ea ⋅ b = ab + 1 OnQ, def ∈ ea ⋅ b =
ab

2

3. Consider the binary operation on the set defined

by . Write the operation table of the operation 

.

h id l i

∧ {1, 2, 3, 4, 5}

a ∧ b = m ∈ {a, b}

∧

https://dl.doubtnut.com/l/_4f6akRGH1LKi
https://dl.doubtnut.com/l/_ByA5tDZaeWqv
https://dl.doubtnut.com/l/_3beKa7JBj4jm


Watch Video Solution

4. Consider the binary operation  on the set  given

by the following multiplication table. 

(i) Compute (2*3)*4 and 2*(3*4) 

(ii) Is * commutative ? 

(iii) Compute (2*3) *(4*5) 

(Hint : uset the following table ) 

Watch Video Solution

∧ {1, 2, 3, 4, 5}

5. Let be the binary operation on the set defined by 

of a and b. Is the operation same as the operation

defined in Exercise 4 above? Justify your answer.

Watch Video Solution

⋅ ' {1, 2, 3, 4, 5}

a ⋅ ' b = H
.
C

.
F . ⋅ '

⋅

https://dl.doubtnut.com/l/_3beKa7JBj4jm
https://dl.doubtnut.com/l/_uv205kzHudfL
https://dl.doubtnut.com/l/_xHBId79Nx4UC
https://dl.doubtnut.com/l/_jZyhN2KYOfNl


6. Let be the binary operation on N given by of a

and b. Find (i) (ii) Is commutative? (iii) Is associative?

(iv) Find the identity of in N (v) Which elements of N are invert

Watch Video Solution

⋅ a ⋅ b = L
.
C

.
M .

5 ⋅ 7, 20 ⋅ 16 ⋅ ⋅

⋅

7. Is 
defined on
the * 
 of a and b a

binary operation? Justify your
answer.

Watch Video Solution

⋅ set{1, 2,3, 4,5}  by a b=L
.
C

.
M .

8. Let * be the binary
operation on 
defined by a*b= 
of 
and 

. Does there exist
identity for this binary operation on 
?

Watch Video Solution

N HCF a b

N

https://dl.doubtnut.com/l/_jZyhN2KYOfNl
https://dl.doubtnut.com/l/_lg0wkslzODbG
https://dl.doubtnut.com/l/_JFRpzfCOHGsX


9. Find which of the operations given above has
identity.

Watch Video Solution

10. Find the which of the operations given above has identity ?

Watch Video Solution

11. Let 
 and 
 be the binary
 operation on A

defined by


 . Show

that 
is
commutative and associative. Find the identity element for


on A, if any.

Watch Video Solution

A  =  N × N ⋅

(a,  b)  ⋅ (c,  d)  =  (a  +  c,  b  +  d)

⋅

⋅

https://dl.doubtnut.com/l/_dBfsXjYfjHzK
https://dl.doubtnut.com/l/_3LtXiHxbTEWJ
https://dl.doubtnut.com/l/_XqsPhzZdvUlY


Miscellaneous Exercise

12. State whether the following statements are true or
 false. Justify.

(i) For an arbitrary binary operation 
 on a set 


. (ii) If 
is a commutative binary

operation on N, then
`a" "*" "(b" "*" "c)"

Watch Video Solution

⋅

N,  a  ⋅  a  =  a ∀a ∈ N ⋅

13. If * is a binary operation in N defined as a*b  , then

which of the following is true : 

(i) * is associative as well as commutative. 

(ii) * is commutative but not associative 

(iii) * is associative but not commutative 

(iv) * is neither associative not commutative.

Watch Video Solution

= a3 + b3

https://dl.doubtnut.com/l/_2kZa4sPg3R0q
https://dl.doubtnut.com/l/_hYQWwpbVyZTd


1. Let be defined as . Find the function

such that

Watch Video Solution

f :R → R f(x) = 10x + 7

g :R → R gof = fog = 1R

2. Let be defined as , if is odd and 

, if n is even. Show that f is invertible. Find the inverse

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

Watch Video Solution

f :W → W f(n) = n − 1

f(n) = n + 1

3. If is defined by , find .

Watch Video Solution

f :R → R f(x) = x2 − 3x + 2 f(f(x))

https://dl.doubtnut.com/l/_lJN7nXQLuswz
https://dl.doubtnut.com/l/_2LxqnrZcHkr3
https://dl.doubtnut.com/l/_eLSNFijp3x0r


4. Show that the function 
 defined

by  is one-one and onto
function.

Watch Video Solution

f :R → {x ∈ R : − 1 < x < 1}

f(x) = , x ∈ R
x

1 + |x|

5. Show that the function given by is injective.

Watch Video Solution

f :R → R f(x) = x3

6. Give examples of two
 functions 
 and 
 such

that 
is injective but 
is not injective.

Watch Video Solution

f :N → Z g :Z → Z

gof g

7. Given examples of two functions


 such that of is onto
 but f is notf :  N → N  andg :  N → N

https://dl.doubtnut.com/l/_S3k8SNM5vLY9
https://dl.doubtnut.com/l/_o0Jww95TEPkL
https://dl.doubtnut.com/l/_50vVeoULBkjJ
https://dl.doubtnut.com/l/_FTRAye2t73oj


onto. (Hint: Consider `f(x)" "=" "x+1" "a n d""""""""g(x)" "=" "{x-1 if x>1 1 if

x=1}

Watch Video Solution

8. Given a non-empty set X, consider P(X) which is the set of all

subsets of X . Define the relation R in P(X) as follows: For subsets A,B

in P(X), ARB if and only if 1 . Is R an equivalence relation on

P(X) ? Justify your answer.

Watch Video Solution

A ⊂ B

9. Given a non -empty set X, let 

be defined as A * B = (A B) 
 (B A), 
 A, B 
 P(X)

. Show that the
empty set 
is the identity for the

Watch Video Solution

⋅ :  P (X)  ×  P (X) → P (X)

∪ ∀ ∈

A  ⋅  B  =  (A  −  B) ∪ (B  −  A), ∀A,  B ∈ P (X)

φ

https://dl.doubtnut.com/l/_FTRAye2t73oj
https://dl.doubtnut.com/l/_g4vThayXX650
https://dl.doubtnut.com/l/_FJ1DZ7Lvd0AF


10. Find the number of all
 onto functions from the set


to itself.

Watch Video Solution

A = {1,  2,  3,  ,  n}

11. Let . Find of the following

functions F from S to T, if it exists.(i (ii) 

Watch Video Solution

S = {a, b, c}andT = {1, 2, 3} F − 1

)F = {(a, 3), (b, 2), (c, 1)}

F = {(a, 2), (b, 1), (c, 1)}

12. Consider the binary
 operations 
 and 


 defined as 
 and 
 for all 


 Show that 
 is commutative but not
 associative, 
 is

associative but not
commutative.

Watch Video Solution

⋅ :R × R → R

o :R × R → R a ⋅ b = |a − b| aob = a

a,  b ∈ R. ⋅ o

https://dl.doubtnut.com/l/_FJ1DZ7Lvd0AF
https://dl.doubtnut.com/l/_clu7DYUYcyzc
https://dl.doubtnut.com/l/_wZA78m8m6C8o
https://dl.doubtnut.com/l/_IdEWIXgYnbLN


Watch Video Solution

13. Given a non -empty set X, let


be defined as A * B = (A B) 
(B

A), 
 A, B 
 P(X)

. Show that the
empty set 
is the identity for the

Watch Video Solution

⋅ :  P (X)  ×  P (X) → P (X) ∪

∀ ∈

A  ⋅  B  =  (A  −  B) ∪ (B  −  A), ∀A,  B ∈ P (X)

φ

14. Define a binary
 operation * on the set {0, 1, 2, 3, 4, 5} as

Show that 0 is the
 identity for this operation and each element


of the set is
invertible with 
being the inverse of 

Watch Video Solution

a ⋅ b = {a + b,             if  a + b < 6a + b − 6,     if  a + b ≥ 6

a ≠ 0 6 − a a.

https://dl.doubtnut.com/l/_IdEWIXgYnbLN
https://dl.doubtnut.com/l/_iLNn126B5ge1
https://dl.doubtnut.com/l/_MCf4gPpI2hzH


15. Let 
 , 


 and 
 be

functions defined by 
 and 


 . Are f and g equal? Justify your

answer. (Hint: One may note that two functio

Watch Video Solution

A  =  { − 1,  0,  1,  2}

B  =  { − 4,  − 2,  0,  2} f, g :  A  →  B

f(x) = x2 − x, x ∈ A

g(x) = 2
∣
∣
∣
x − ( )

∣
∣
∣

− 1, x ∈ A
1

2

16. Let 
 . Then, the number of relations containing (1,

2)
and (1, 3) which are reflexive and symmetric but not transitive is

(a) 1
(b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

D. 4

A = {1,  2,  3}

https://dl.doubtnut.com/l/_z4yc0Z7zerp3
https://dl.doubtnut.com/l/_aoBXUMZoYt1x


Answer:

Watch Video Solution

17. Let . Then number of equivalence relations

containing (1, 2) is (A) 1 (B) 2 (C) 3 (D) 4

A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

A = {1, 2, 3}

https://dl.doubtnut.com/l/_aoBXUMZoYt1x
https://dl.doubtnut.com/l/_CXIiUOh0NGH3


18. Let be the Signum Function defined as 

 and be the

Greatest Integer Function given by , where [x] is greatest

integer less than or equal to x. Then does fo

Watch Video Solution

f :R → R

f(x) = {1, x > 00, x = 0 − 1, x < 1 g :R → R

g(x) = [x]

19. Number of binary operations on the set {a, b} are (A) 10 (B) 16 (C)

20 (D) 8

A. 10

B. 16

C. 20

D. 8

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_nDCgK17wEMX1
https://dl.doubtnut.com/l/_r3kgAfAVE984


Watch Video Solution

https://dl.doubtnut.com/l/_r3kgAfAVE984

