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RELATIONS AND FUNCTIONS

Miscellaneous Exercise

1. Given a non-empty set X, consider the binary operation

given by is

the power set of X. Show that X is the identity element for this operation

and X is the only invertible element i

Watch Video Solution

⋅ :P (X) × P (X) → P (X) A ⋅ B = A ∩ B ∀A, B ∈ P (X)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PtHrv39eugY7


2. Given a non-empty set  , consider  which is the set of all

subjects of  . De�ne a relation in  as follows: For subjects  in

 if  . Is  an equivalence relation on  ? Justify

your answer.

Watch Video Solution

X P  (X)

X P  (X) A,  B

P  (X),   A R B A ⊂ B R P  (X)

3. Given examples of two functions 

such that of is onto but f is not onto. (Hint: Consider

 ) .

Watch Video Solution

f :  N → N  andg :  N → N

f(x)  =  x  andg(x)  =  |x|

4. Give examples of two functions such that

gof is injective but g is not injective. (Hint: Consider

)

Watch Video Solution

f :N → Z  and g :Z → Z

f(x) = x  and g(x) = |x|

https://dl.doubtnut.com/l/_5Nd8eufjr9iF
https://dl.doubtnut.com/l/_TLFrcprtChpX
https://dl.doubtnut.com/l/_6lFdk54wV61c


5. Show that the function  de�ned by 

 is one-one and onto function.

Watch Video Solution

f :R → {x ∈ R : − 1 < x < 1}

f(x) = , x ∈ R
x

1 + |x|

6. If  is de�ned by , �nd .

Watch Video Solution

f :R → R f(x) = x2 − 3x + 2 f(f(x))

7. Let be de�ned as , if  is odd and 

, if  is even. Show that  is invertible. Find the inverse of .

Here,  is the set of all whole numbers.

Watch Video Solution

f :W → W f(n) = n − 1 n

f(n) = n + 1 n f f

W

8. Let  be de�ned as . Find the function

such that

f :R → R f(x) = 10x + 7

g :R → R gof = fog = IR

https://dl.doubtnut.com/l/_uzJVkOvwV8pM
https://dl.doubtnut.com/l/_PigkH2AvO81m
https://dl.doubtnut.com/l/_G2M8PyCVTk5N
https://dl.doubtnut.com/l/_N6nqK36ubaCj


Watch Video Solution

9. Let  be the Signum Function de�ned as 

 and be the Greatest

Integer Function given by , where [x] is greatest integer less

than or equal to x. Then does fog and gof coincide in (0,1]

Watch Video Solution

f :R → R

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

g(x) = [x]

10. Show that the function  given by is injective.

Watch Video Solution

f :R → R f(x) = x3

11. Let  Then number of relations containing 

which are re�exive and symmetric but not transitive is

(A) 1 (B) 2 (C) 3 (D) 4

Watch Video Solution

A = {1, 2, 3}

(1, 2)  and (1, 3)

https://dl.doubtnut.com/l/_N6nqK36ubaCj
https://dl.doubtnut.com/l/_HXx2dlsojNK9
https://dl.doubtnut.com/l/_lQBabY74ahzP
https://dl.doubtnut.com/l/_HladxM9vCdRU


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

 to itself.

Watch Video Solution

A = {1,  2,  3,  ,  n}

13. Let . Find  of the following

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

Watch Video Solution

S = {a, b, c}  and T = {1, 2, 3} F − 1

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

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

14. Consider the binary operations  and 

de�ned 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/_HkVQ5f1DKWfW
https://dl.doubtnut.com/l/_5Z4ubd0wj56I
https://dl.doubtnut.com/l/_iD2Z483MsaRy


15. Given a non -empty set X, let be de�ned

as . Show that the empty

set  is the identity for the operation  and all the elements A of P(A)

are invertible with =A

Watch Video Solution

∗ :P (X) × P (X) → P (X)

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

φ ∗

A− 1

16. De�ne a binary operation  on the set  as 

 . Show that

zero is the identity for this operation and each element of the set is

invertible with  being the inverse of 

Watch Video Solution

∗ {0, 1, 2, 3, 4, 5}

a ∗ b = {a + b if a + b < 6; a + b − 6, if a + b ≥ 6

a ≠ 0

6 − a a

17. Let , and be

functions de�ned by and 

. Are  and  equal? Justify your answer.

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
f g

https://dl.doubtnut.com/l/_xaCS0Z5NniD0
https://dl.doubtnut.com/l/_NHrEfDxHRKnC
https://dl.doubtnut.com/l/_fhPXsbk0QF6b


Solved Examples

Watch Video Solution

18. Number of binary operations on the set {a, b} are 

(A) 10              (B) 16

(C) 20            (D) 8

Watch Video Solution

19. Let . Then number of equivalence relations containing (1,

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

Watch Video Solution

A = {1, 2, 3}

1. Show that if  and are onto, then  is

also onto.

Watch Video Solution

f :A → B g :B → C gof :A → C

https://dl.doubtnut.com/l/_fhPXsbk0QF6b
https://dl.doubtnut.com/l/_CN0D3ZdrTIJL
https://dl.doubtnut.com/l/_1WG2oS2Azls7
https://dl.doubtnut.com/l/_cthV9s4MSTtc


2. Show that if and are one-one, then is

also one-one.

Watch Video Solution

f :A → B g :B → C gof :A → C

3. Let and be

functions de�ned as , , and 

and `g (5) = g(9)=11. Find gof.

Watch Video Solution

f : {2, 3, 4, 5} → {3, 4, 5, 9} g : {3, 4, 5, 9} → {7, 11, 15}

f(2) = 3 f(3) = 4 f(4) = f(5) = 5

g(3) = g(4) = 7

4. Show that a one-one function must be onto.

Watch Video Solution

f : {1, 2, 3} → {1, 2, 3}

https://dl.doubtnut.com/l/_cthV9s4MSTtc
https://dl.doubtnut.com/l/_B93g3W3iE0ym
https://dl.doubtnut.com/l/_eqiG3sgpZQnK
https://dl.doubtnut.com/l/_vyIvcgnrFNgb


5. Show that if is de�ned by 

and is de�ne by , then 

and , where 

are called ideal

Watch Video Solution

f :R − { } → R − { }
7
5

3

5
f(x) =

3x + 4

5x − 7

g :R − { } → R − { }
3

5
7
5

g(x) =
7x + 4
5x − 3

fog = IA gof = IB

A = R − { }, B = R − { }; IA(x) = x, ∀x ∈ A, IB(x) = x, ∀x ∈ B
3

5

7

5

6. Find gof and fog, if and are given by 

and . Show that .

Watch Video Solution

f :R → R g :R → R f(x) = cos x

g(x) = 3x2 gof ≠ fog

7. Show that the function  , de�ned as  , is neither

one-one nor onto.

Watch Video Solution

f :R → R f(x) = x2

https://dl.doubtnut.com/l/_Ckn8AmsAKV6g
https://dl.doubtnut.com/l/_5pC7FaTroUmE
https://dl.doubtnut.com/l/_4WdGLpoqsLzU
https://dl.doubtnut.com/l/_Kfr5OYiobZCp


8. Show that the function  given by  and 

 for every  , is onto but not one-one.

Watch Video Solution

f :N → N f(1) = f(2) = 1

f(x) = x − 1 x ≥ 2

9. If  , show that an onto function  must be one-

one

Watch Video Solution

A = {1,  2,  3} f :A → A

10. Show that  given by

 is both one-

one and onto.

Watch Video Solution

f  :N
→
N ,

f(x) = {x + ,               if  x is oddx − 1,    if  x is even

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

but not onto.

f :N → N f(x) = 2x

https://dl.doubtnut.com/l/_Kfr5OYiobZCp
https://dl.doubtnut.com/l/_ilrE9jJVmdBX
https://dl.doubtnut.com/l/_iDfAvKsk8Hto
https://dl.doubtnut.com/l/_23Yh846guZmZ


Watch Video Solution

12. Prove that  , given by  , is one-one and onto.

Watch Video Solution

f :R → R f(x) = 2x

13. Let  be the relation de�ned on the set  by 

 both  and  are either odd or even}. Show that  is an

equivalence relation. Further, show that all the elements of the subset {1,

3, 5, 7} are related to each other and all the elements of the subset {2, 4,

6} are related to each other, but no element of the subset {1, 3, 5, 7} is

related to any element of the subset {2, 4, 6}.

Watch Video Solution

R A = {1,  2,  3,  4,  5,  6,  7}

R = {(a,  b) : a b R

14. Let  be the set of all 50 students of class  in a central school. Let

 be a function de�ned by 

Show that  is one-one but not onto.

A XII

f :A → N f(x) = Roll number of student x

f

https://dl.doubtnut.com/l/_23Yh846guZmZ
https://dl.doubtnut.com/l/_WRHxb1HfNk8z
https://dl.doubtnut.com/l/_xWIauaNvEwQJ
https://dl.doubtnut.com/l/_LSbyzdPoYY3K


Watch Video Solution

15. Show that the relation R in the set given by 

is re�exive but neither

symmetric nor transitive.

Watch Video Solution

{1, 2, 3}

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

16. Show that the relation  on the set  of integers, given by 

 divides  , is an equivalence relation.

Watch Video Solution

R Z

R = {(a,  b) : 2 a − b}

17. Let T be the set of all triangles in a plane with R a relation in T given by

. Show that R is an equivalence

relation.

Watch Video Solution

R = {(T1, T2) : T1  is congruent to T2}

https://dl.doubtnut.com/l/_LSbyzdPoYY3K
https://dl.doubtnut.com/l/_vqFkHLz3I7vv
https://dl.doubtnut.com/l/_Cj1ZWO8yw59c
https://dl.doubtnut.com/l/_IKwHWpNNF70l


18. Let L be the set of all lines in a plane and R be the relation in L de�ned

as (is perpendicular to } Show that R is symmetric

but neither re�exive nor transitive.

Watch Video Solution

R = {(L1, L2) :L1 L2

19. Let A be the set of all students of a boys school. Show that the relation

R in A given by R = {(a, b) : a is sister of b} is the empty relation and =

{(a, b) : the di�erence between heights of a and b is less than 3 meters} is

the universal relation.

Watch Video Solution

R ′

20. 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 ×

https://dl.doubtnut.com/l/_IKwHWpNNF70l
https://dl.doubtnut.com/l/_WLhT73c3NARq
https://dl.doubtnut.com/l/_NKUFlyBAy4Si
https://dl.doubtnut.com/l/_fzXSYAnEbKlg
https://dl.doubtnut.com/l/_cMx5PtQ6sO04


21. 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 ⋅ .

22. Show that the  given by and the 

 given by are binary operations.

Watch Video Solution

F :R → R (a, b) → max{a, b}

G :R → R (a, b) → min {a, b}

23. 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

https://dl.doubtnut.com/l/_cMx5PtQ6sO04
https://dl.doubtnut.com/l/_NhSIGGCMwMDk
https://dl.doubtnut.com/l/_XPFcGRdq9YVM


24. Show that given by is a binary

operation.

Watch Video Solution

F :R × R → R (a, b) → a + 4b2

25. Show that subtraction and division are not binary operations on N.

Watch Video Solution

26. Show that given by is not associative.

Watch Video Solution

⋅ :R × R → R a ⋅ b = a + 2b

27. Show that addition and multiplication are associative binary operation

on R. But subtraction is not associative on R. Division is not associative on

R*.

Watch Video Solution

https://dl.doubtnut.com/l/_sNO4MrT6Svrg
https://dl.doubtnut.com/l/_xrbOtqvOMjHk
https://dl.doubtnut.com/l/_w4LsH9GnxP4G
https://dl.doubtnut.com/l/_JLLKvFXjb7qo


28. Show that de�ned by is not

commutative.

Watch Video Solution

⋅ :R × R → R a ⋅ b = a + 2b

29. 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 ⋅

30. Let . Consider as . Show

that f is invertible. Find the inverse of f.

Watch Video Solution

Y = {n2 : n ∈ N} ∈ N f :N → Y f(n) = n2

https://dl.doubtnut.com/l/_JLLKvFXjb7qo
https://dl.doubtnut.com/l/_1WEEvEWPZ5Xv
https://dl.doubtnut.com/l/_ID2pldTqibug
https://dl.doubtnut.com/l/_dhRpmClYv49V


31. Let  be a function de�ned as 

Show that  Range  is invertible. Find the inverse of 

Watch Video Solution

f :N → R f(x) = 4x2 + 12x + 15.

f :N → (f) f.

32. Consider , and de�ned as , 

and , x, y and z in N. Show that ho(gof ) =

(hog) of.

Watch Video Solution

f :N → N g :N → N h :N → R f(x) = 2x

g(y) = 3y + 4 h(z) = sin z ∀

33. Consider  and  {apple, ball,

cat} de�ned as  apple, 

ball and  cat. Show that  are invertible. Find 

 and  and show that  .

Watch Video Solution

f : {1,  2,  3} → {a,  b,  c} g : {a,  b,  c} →

f(1) = a,   f(2) = b,   f(3) = c,   g(a) = g(b) =

g(c) = f,  g and gof

f − 1,  g− 1 (gof) − 1 (gof) − 1 = f − 1o g− 1

https://dl.doubtnut.com/l/_tgHNSy0hqVf9
https://dl.doubtnut.com/l/_pXevV3YnFHlh
https://dl.doubtnut.com/l/_q6GoZ5zjyza6
https://dl.doubtnut.com/l/_RoH8evqq3zSC


34. Consider functions f and g such that composite gof is de�ned and is

one-one.Are f and g both necessarily one-one.

Watch Video Solution

35. Are f and g both necessarily onto, if is onto?

Watch Video Solution

gof

36. Let be one-one and onto function given by 

, and . Show that there exists a function 

such that and 

Watch Video Solution

f : {1, 2, 3} → {a, b, c}

f(1) = a f(2) = b f(3) = c

g : {a, b, c} → {1, 2, 3} gof = Ix fog = Iy

37. Let  be a function de�ned as  , where 

 for some  . Show that f is invertible and

f :N
→
Y f(x) = 4x + 3

Y = {y ∈ N : y = 4x + 3 x ∈ N}

https://dl.doubtnut.com/l/_RoH8evqq3zSC
https://dl.doubtnut.com/l/_96tDzo1ccilw
https://dl.doubtnut.com/l/_YPs9jkaeo4ld
https://dl.doubtnut.com/l/_B9E9L9nxgFwF


its inverse is (1)  (2)  (3) 

(4) 

Watch Video Solution

g(y) =
3y + 4

3
g(y) = 4 +

y + 3

4
g(y) =

y + 3

4

g(y) =
y − 3

4

38. Let . Determine whether the functions de�ned

as below have inverses. Find , if it exists.(a) 

(b) (c) `f =

Watch Video Solution

S = {1, 2, 3} f : S → S

f − 1 f = {(1, 1), (2, 2), (3, 3)}

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

39. 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

https://dl.doubtnut.com/l/_B9E9L9nxgFwF
https://dl.doubtnut.com/l/_3vpPeOTQWKFD
https://dl.doubtnut.com/l/_WI63yTugvTa3


40. Consider the identity function  de�ned as,  for

all  . Show that although  is onto but  de�ned

as  is not onto.

Watch Video Solution

IN :N → N IN (x) = x

x ∈ N IN IN + IN :N → N

(IN + IN )(x) = IN (x) + IN (x) = x + x = 2x

41. Let R be a relation on the set A of ordered pairs of positive integers

de�ned by if and only if . Show that R is an

equivalence relation.

Watch Video Solution

(x, y)R(u, v) xv = yu

42. Let  , Let  be a relation on  given

by  is divisible by 3} and  be another relation on 

 given by  or  or 

 Show that  .

Watch Video Solution

X = {1,  2,  3,  4,  5,  6,  7,  8,  9} R1 X

R1 = {(x,  y) : x − y R2

X R2 = {(x,  y) : {x,  y} ⊂ {1,  4,  7} {x,  y} ⊂ {2,  5,  8}

{x,  y} ⊂ {3,  6,  9}}. R1 = R2

https://dl.doubtnut.com/l/_1OcZAxEiyKRw
https://dl.doubtnut.com/l/_enSakqHpDqWQ
https://dl.doubtnut.com/l/_4MFCuQfFdIqV


43. 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

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

also an equivalence relation.

Watch Video Solution

R1 R2 R1 ∩ R2

45. Find the number of all one-one functions from set to

itself.

Watch Video Solution

A = {1, 2, 3}

https://dl.doubtnut.com/l/_ko1HxNcZbHVn
https://dl.doubtnut.com/l/_pYm4H4fZWPuP
https://dl.doubtnut.com/l/_xrnSWRsknWnk


46. Let  . Then, show that the number of relations

containing (1, 2) and (2, 3) which are re�exive and transitive but not

symmetric is three.

Watch Video Solution

A = {1,  2,  3}

47. Let  be a function. De�ne a relation  on  given by 

 Show that  is an equivalence relation on 

Watch Video Solution

f :X → Y R X

R = {(a,  b) : f(a) = f(b)}. R

X.

48. Determine which of the following binary operations on the set N are

associative and which are commutative.

Watch Video Solution

(a)a ⋅ b = 1 ∀a, b ∈ N

(b)a ⋅ b = ( )∀a, b ∈ N
a + b

2

https://dl.doubtnut.com/l/_N3mKBb7ybyil
https://dl.doubtnut.com/l/_9LAirzlbrc6D
https://dl.doubtnut.com/l/_g4fe6RDzzjxk
https://dl.doubtnut.com/l/_UKaa52HHd6TQ


Exercise 1 4

49. Show that the number of equivalence relation in the set 

containing and is two.

Watch Video Solution

{1, 2, 3}

(1, 2) (2, 1)

50. Show that the number of binary operations on  having 1 as

identity and having 2 as the inverse of 2 is exactly one.

Watch Video Solution

{1,  2}

1. Let A = N×N and ⋅ be the binary operation on A de�ned by(a, b) ⋅(c, d) =

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

identity element for ⋅ on A, if any.

Watch Video Solution

https://dl.doubtnut.com/l/_UKaa52HHd6TQ
https://dl.doubtnut.com/l/_ZwEGP05MxfCU
https://dl.doubtnut.com/l/_OcwhJnyGb7by


2. Show that none of the operations given below has identity.(i)

 (ii)  (iii)  (iv) 

 (v)  (vi) 

Watch Video Solution

a ∗ b = a − b a ∗ b = a2 + b2 a ∗ b = a + ab

a ∗ b = (a − b)2
a ∗ b =

ab

4
a ∗ b = ab2

3. If * is a binary operation in N de�ned 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.

A. (A) Is  both associative and commutative?

B. (B) Is  commutative but not associative?

C. (C) Is  associative but not commutative?

D. (D) Is  neither commutative nor associative?

= a3 + b3

∗

∗

∗

∗

https://dl.doubtnut.com/l/_81PVZ5etCC3h
https://dl.doubtnut.com/l/_x5mGDLdImRZ2


Answer: (B) Is  commutative but not associative?

Watch Video Solution

∗

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

(i) For an arbitrary binary operation  on a set N, .  

(ii) If  is a commutative binary operation on , then 

Watch Video Solution

∗ a ∗ a = a ∀a ∈ N

∗ N

a ∗ (b ∗ c) = (c ∗ b) ∗ a

5. 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 = LCM

5 ∗ 7, 20 ∗ 16 ⋅ ∗

∗

https://dl.doubtnut.com/l/_x5mGDLdImRZ2
https://dl.doubtnut.com/l/_N64xFmvP5Fsf
https://dl.doubtnut.com/l/_b5rCzlnxiFSs


6. Is de�ned on the set of a and b a binary

operation? Justify your answer.

Watch Video Solution

⋅ {1, 2, 3, 4, 5}bya ⋅ b = L
.
C

.
M .

7. Consider a binary operation * on the set {1, 2, 3, 4, 5} given by the

following multiplication table Compute (2*3) *4 and 2* (3*4) Is *

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

Watch Video Solution

8. Let be the binary operation on the set de�ned by 

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

de�ned Justify your answer.

Watch Video Solution

∗ ' {1, 2, 3, 4, 5}

a ∗ ' b = HCF ∗ ' ∗

https://dl.doubtnut.com/l/_C3gCYSrm2PbN
https://dl.doubtnut.com/l/_QN6k3otMaUaf
https://dl.doubtnut.com/l/_ran2mBiLZ89p


9. For each binary operation * de�ned below, determine whether * is

commutative or associative.

(i) On , de�ne  

(ii) On , de�ne   

(iii) On , de�ne   

(iv) On , de�ne  

(v) On , de�ne   

(vi) On , de�ne 

Watch Video Solution

Z a ∗ b = a– b

Q a ∗ b = ab + 1

Q a ∗ b =
ab

2

Z + a ∗ b = 2ab

Z + a ∗ b = ab

R– {– 1} a ∗ b =
a

b + 1

10. Consider the binary operation on the set de�ned by 

. Write the operation table of the operation .

Watch Video Solution

∧ {1, 2, 3, 4, 5}

a ∧ b =  min {a, b} ∧

11. Determine whether or not each of the de�nition of given below gives a

binary operation. In the event that * is not a binary operation, give

https://dl.doubtnut.com/l/_rvDDRwAn13t0
https://dl.doubtnut.com/l/_e8t9gnUbfE1Y
https://dl.doubtnut.com/l/_n2idWf3Gcp6a


justi�cation for this. 

(i) On , de�ne ∗ by   

(ii) On , de�ne ∗ by   

(iii) On , de�ne ∗ by  

(iv) On , de�ne ∗ by   

(v) On , de�ne ∗ by 

Watch Video Solution

Z + a ∗ b = a– b

Z + a ∗ b = ab

R a ∗ b = ab2

Z + a ∗ b = |a– b|

Z + a ∗ b = a

12. Let be the binary operation on N de�ned by of a and

b. Is commutative? Is associative? Does there exist identity for this

binary operation on N?

Watch Video Solution

∗ a ∗ b = H
.
C

.
F .

∗ ∗

13. Let  be a binary operation on the set Q of rational numbers as

follows:

(i)  (ii)   

∗

a ∗ b = a − b a ∗ b = a2 + b2

https://dl.doubtnut.com/l/_n2idWf3Gcp6a
https://dl.doubtnut.com/l/_7rXzRm3XY0LY
https://dl.doubtnut.com/l/_j9wKe5Jqnv7L


Exercise 1 2

Find which of the binary operations are commutative and which are

associative

Watch Video Solution

1. Let  and  be two sets. Show that  de�ned by 

 is a bijection.

Watch Video Solution

A B f :A × B → B × A

f(a,  b) = (b,  a)

2. Let  be de�ned by 

 for all . State

whether the function f is bijective. Justify your answer.

Watch Video Solution

f :N → N

f(n) = { , if n is odd , if n is even 
n + 1

2
n

2
n ∈ N

https://dl.doubtnut.com/l/_j9wKe5Jqnv7L
https://dl.doubtnut.com/l/_juk53YX1jRQX
https://dl.doubtnut.com/l/_oVT5Wfulu9Uv


3. 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

4. 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

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

onto or bijective. Justify your answer.(i) de�ned by 

(ii) de�ned by 

Watch Video Solution

f :R → R,

f(x) = 34x f :R → R, f(x) = 1 + x2

https://dl.doubtnut.com/l/_bbNqjPyJM4Ep
https://dl.doubtnut.com/l/_OM3MCMVtz020
https://dl.doubtnut.com/l/_9i1yylyjpqty
https://dl.doubtnut.com/l/_M7fjz9vN6Wje


6. Show that the function  , de�ned 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

7. Check the injectivity and surjectivity of the following functions:

(i) given by  

(ii) given by  

(iii) given by  

(iv) given by  

(v)  given by 

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

f :Z → Z f(x) = x3

8. 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.

f :R → R,

f(x) = [x]

https://dl.doubtnut.com/l/_M7fjz9vN6Wje
https://dl.doubtnut.com/l/_j5bF2i3T4D89
https://dl.doubtnut.com/l/_U0yqEvd10xNC


Watch Video Solution

9. 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

10. Let be de�ned 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.

Watch Video Solution

f :R → R f(x) = 3x

11. Let be de�ned 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

Watch Video Solution

f :R → R f(x) = x4

https://dl.doubtnut.com/l/_U0yqEvd10xNC
https://dl.doubtnut.com/l/_tbI0V51k3ov4
https://dl.doubtnut.com/l/_hELquwA3KjkP
https://dl.doubtnut.com/l/_be2HVTindrfr


Exercise 1 1

12. Let and . Consider the function 

de�ned 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

1. Determine whether each of the following relations are re�exive,

symmetric and transitive:

Relation R in the set A of human beings in a town at a particular time

given by 

R = {(x, y) : x and y work at the same place} 

Watch Video Solution

2. Check whether the relation  de�ned in the set as 

is re�exive, symmetric or transitive.

h id l i

R {1, 2, 3, 4, 5, 6}

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

https://dl.doubtnut.com/l/_ZqBewUAAJJ1f
https://dl.doubtnut.com/l/_tnrBrSzoHTaB
https://dl.doubtnut.com/l/_fxalELQSZ8FM


Watch Video Solution

3. Show that the relations  on the set  of all real numbers, de�ned as

 is neither re�exive nor symmetric nor transitive.

Watch Video Solution

R R

R = {(a,  b) : a ≤ b2}

4. Check whether the relation R in R de�ned by is

re�exive, symmetric or transitive.

Watch Video Solution

R = {(a, b) : a ≤ b3}

5. Show that the relation R in R de�ned as , is

re�exive and transitive but not symmetric.

Watch Video Solution

R = {(a, b) : a ≤ b}

https://dl.doubtnut.com/l/_fxalELQSZ8FM
https://dl.doubtnut.com/l/_yY91He2dvi9R
https://dl.doubtnut.com/l/_Iz6JoQiEN3Fj
https://dl.doubtnut.com/l/_4IA2mPWdiVNl


6. Show that the relation R in the set A of all the books in a library of a

college, given by R = {(x, y) : x and y have same number of pages} is an

equivalence relation.

Watch Video Solution

7. Show that the relation R in the set given by 

is symmetric but neither re�exive nor transitive.

Watch Video Solution

{1, 2, 3}

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

8. Show that each of the relation R in the set ,

given by(i)  is a multiple of (ii) 

is an equivalence relation. Find the set of all elements related to 1 in each

case.

Watch Video Solution

A = {x ∈ Z : 0 ≤ x ≤ 12}

R = {(a, b) : |a − b| 4} R = {(a, b) : a = b}

https://dl.doubtnut.com/l/_vSftmgbOsO4f
https://dl.doubtnut.com/l/_k3T8rSpIKrGZ
https://dl.doubtnut.com/l/_vgoyjg8kytto
https://dl.doubtnut.com/l/_BfFQIu94C5Rb


9. Show that the relation R in the set given by 

, is an equivalence relation. Show that all the

elements of are related to each other and all the elements of 

} are related to each other. But no element of  is related to

any element of .

Watch Video Solution

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

R = {(a, b) : |a − b|iseven}

{1, 3, 5}

{2, 4 {1, 3, 5}

{2, 4}

10. Show that the relation R de�ned 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

11. Show that the relation R de�ned in the set A of all polygons as

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

https://dl.doubtnut.com/l/_BfFQIu94C5Rb
https://dl.doubtnut.com/l/_tX0voRK7yjCN
https://dl.doubtnut.com/l/_xcT2P5Q8RhU6


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

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

Watch Video Solution

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

re�exive nor transitive.(ii) Transitive but neither re�exive nor symmetric.

(iii) Re�exive and symmetric but not transitive.(iv) Re�exive and transitive

but not symmetric.(v) Symmetric and transitive but not re�exive.

Watch Video Solution

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

 Distance of the point  from the origin is same 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

R A

R = {(P ,  Q) : P

Q

P ≠ (0,  0)

P

https://dl.doubtnut.com/l/_xcT2P5Q8RhU6
https://dl.doubtnut.com/l/_CTPfHW5Jm0ni
https://dl.doubtnut.com/l/_V4u8ujMfZreK


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

. Choose the correct answer.(A) 

 (B)  (C) (D) 

Watch Video Solution

R = {(a, b) : a = b − 2, b > 6}

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

15. Let  be the set of all lines in  and  be the relation in 

de�ned as  is parallel to  Show that  is an

equivalence relation. Find the set of all lines related to the line

Watch Video Solution

L XY = plane R L

R = {(L1, L2) :L1 L2}. R

y = 2x + 4.

16. Let  be the relation on the set  given by 

 . Then, 

is (a) re�exive and symmetric but not transitive (b)  is re�exive and

R A = {1,  2,  3,  4}

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

R

https://dl.doubtnut.com/l/_V4u8ujMfZreK
https://dl.doubtnut.com/l/_wwPmEE5uTf3D
https://dl.doubtnut.com/l/_5VOZ2OrB0uDe
https://dl.doubtnut.com/l/_vzf9FY8XEtYY


Exercise 1 3

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

re�exive (d)  is an equivalence relation

Watch Video Solution

R

R

1. Consider  given by  . Show

that  is invertible with  .

Watch Video Solution

f :R± > [ − 5,  ∞) f(x) = 9x2 + 6x + 5

f f − 1(x) =
√x + 6 − 1

3

2. Consider  given by  Show that  is

invertible with the inverse  of  given by  ,

where  is the set of all non-negative real numbers.

Watch Video Solution

f :R+ → [4, ∞] f(x) = x2 + 4. f

(f − 1) f f − 1 (y) = √y − 4

R+

https://dl.doubtnut.com/l/_vzf9FY8XEtYY
https://dl.doubtnut.com/l/_r301b1rKHWPK
https://dl.doubtnut.com/l/_HViKL5Sz4ygD


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. 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)

5. 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

https://dl.doubtnut.com/l/_fBWDFvlzB1MT
https://dl.doubtnut.com/l/_N8yhf1OV9Tat
https://dl.doubtnut.com/l/_ltsRMhab9sTJ


6. Consider given by . Show that  is invertible.

Find the inverse of .

Watch Video Solution

f :R → R f(x) = 4x + 3 f

f

7. Show that , given by is one- one . Find

the inverse of the function 

Watch Video Solution

f : [ − 1, 1] → R f(x) =
x

(x + 2)

f : [ − 1, 1] → SwhereSistheRan ≥ off.

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

 

(ii)  

(iii) 

Watch Video Solution

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

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

h : {2, 3, 4, 5} → {7, 9, 11, 13}  with h = {(2, 7), (3, 9), (4, 11), (5, 13)}

https://dl.doubtnut.com/l/_R2Jof0oewixw
https://dl.doubtnut.com/l/_vO3rnifyqZsd
https://dl.doubtnut.com/l/_YwAM6zUveDza
https://dl.doubtnut.com/l/_xuVqI6Z0yapm


9. If  show that  for all 

What is the inverse of 

Watch Video Solution

f(x) = ,  x  ≠ ,
4x + 3
6x − 4

2

3
fof(x) = x x ≠ .

2

3

f ?

10. Let be a function as . The

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

 (b) (c)  (d)

Watch Video Solution

f :R − { − } → R
4
3

f(x) =
4x

3x + 4

g :  Range f → R − { − }
4
3

g(y) =
3y

3 − 4y
g(y) =

4y

4 − 3y
g(y) =

4y

3 − 4y

g(y) =
3y

4 − 3y

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

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

. Use one oneness of  ).

Watch Video Solution

f :X → Y

g1( and g)2 f

y ∈ Y , fog1(y) = IY (y) = fog2(y) f

https://dl.doubtnut.com/l/_xuVqI6Z0yapm
https://dl.doubtnut.com/l/_8oDkzp1nL9Ad
https://dl.doubtnut.com/l/_uML90mfuzsE1


12. 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

13. 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

14. If be given by , then is(a)  (b)

 (c) x (d) 

Watch Video Solution

f :R → R f(x) = (3 − x3)
1 / 3

fof(x)
1

x3

x3 (3 − x3)

https://dl.doubtnut.com/l/_cI3MUje1Pnxr
https://dl.doubtnut.com/l/_ncwgwVdFWpMY
https://dl.doubtnut.com/l/_F8Rwe7itHm3a

