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BOOKS - NCERT MATHS (HINGLISH)

RELATIONS AND FUNCTIONS

Relations And Functions

1. Let  and the relation R be

de�ned on A as follows:

 Then, write

A = {a, b, c)

R = {(a, a), (b, c), (a, b)}.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RE6rTvz9VGQl


minimum number of ordered pairs to be

added in R to make it re�exive and transitive.

Watch Video Solution

2. Let D be the domain of the real valued

function  de�ned by  .

Then, write D.

Watch Video Solution

f f(x) = √25 − x2

https://dl.doubtnut.com/l/_RE6rTvz9VGQl
https://dl.doubtnut.com/l/_xVMt4sdCixJp


3. If  be de�ned by 

 and 

respectively. Then , �nd  .

Watch Video Solution

f, g :R → R

f(x) = 2x + 1 g(x) = x2 − 2, ∀x ∈ R,

gof

4. Let  be the function de�ned by 

 Write 

Watch Video Solution

f :R → R

f(x) = 2x − 3, ∀x ∈ R. f −1.

https://dl.doubtnut.com/l/_9ncCJnhlVBwW
https://dl.doubtnut.com/l/_CgAghKvoQk7S


5. Let  be given by 

 write 

Watch Video Solution

A = {a, b, c, d}andf :A
→
A

f = {(a, b), (b, d), (c, a), (d, c)}, f −1.

6. If  is de�ned by 

 write .

Watch Video Solution

f :R → R

f(x) = x2 − 3x + 2, f{f(x)}

https://dl.doubtnut.com/l/_zAvMcR6jY9Nh
https://dl.doubtnut.com/l/_kb8drlVW9QCY


7. Is  a

function? If this is described by the formula,

 then what values should be

assigned to  and 

Watch Video Solution

g = {(1, 1), (2, 3), (3, 5, ), (4, 7)}

g(x) = αx + β,

α β ?

8. Are the following set of ordered pairs

functions? If so, examine whether the mapping

is injective or surjective:  is a{(x,  y) : x

https://dl.doubtnut.com/l/_cEeopS1Ra3AV
https://dl.doubtnut.com/l/_r2vXuSzOBX2J


person,  is the mother of  (ii)  is

a person,  is an ancestor of 

Watch Video Solution

y x} {(a,  b) : a

b a}

9. If the functions  and  are given by 

 and 

 , �nd range of 

and  . Also, write down  and  as sets of

ordered pairs.

Watch Video Solution

f g

f = {(1,  2),  (3,  5),  (4,  1)}

g = {(2,  3),  (5,  1),  (1,  3)} f

g fog gof

https://dl.doubtnut.com/l/_r2vXuSzOBX2J
https://dl.doubtnut.com/l/_CmPI3oB3lIuA
https://dl.doubtnut.com/l/_evDTqd3w1J5a


10. Let C be the set of complex numbers. Prove

that the mapping  given by 

 is neither one-one nor

onto.

Watch Video Solution

F :C → R

f(z) = |z|, ∀z ∈ C,

11. Let the function  be de�ned 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/_evDTqd3w1J5a
https://dl.doubtnut.com/l/_8COZTp0OWvS9


12. Let X = { 1, 2, 3} and Y= {4, 5}. Find whether

the following subsets of  are functions

from X to Y or not. 

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

4), (3, 4)} 

(iii) h = {(1, 4), (2, 5), (3, 5) } (iv) k = {(1, 4), (2, 5)}

Watch Video Solution

X × Y

13. If functions  and 

satisfy  then show that  is one-one

f :A → B g :B → A

gof = IA, f

https://dl.doubtnut.com/l/_vSHjcLRf5P3j
https://dl.doubtnut.com/l/_nxJeuErJVWJk


and g is onto.

Watch Video Solution

14. Let  be the function de�ned by 

 Then, �nd the

range fo .

Watch Video Solution

f :R → R

f(x) = , ∀x ∈ R.
1

2 − cos x

f

15. Let  be a �xed positive integer. De�ne a

relation  on  as follows: 

n

R Z

https://dl.doubtnut.com/l/_nxJeuErJVWJk
https://dl.doubtnut.com/l/_csbbxNgJccM1
https://dl.doubtnut.com/l/_a5dwwpg0Hye8


 is divisible by  Show

that  is an equivalence relation on 

Watch Video Solution

(a,  b) ∈ R ⇔ a − b n.

R Z.

16. If A = {1, 2, 3, 4}, de�ne relations on A which

have properties of being 

(i) re�exive, transitive but not symmetric. 

(ii) symmetric but neither re�exive nor

transitive. 

(iii) re�exive, symmetric and transitive.

Watch Video Solution

https://dl.doubtnut.com/l/_a5dwwpg0Hye8
https://dl.doubtnut.com/l/_v0BCpSuXP6Bw


17. Let  be a relation de�ned on the set of

natural numbers N as

 Find

the domain and range of R. Also, verify

whether R is (i) re�exive, (ii) symmetric (iii)

transitive.

Watch Video Solution

R

R = {(x, y) : x, y ∈ N, 2x + y = 41}

18. Given, .

Construct an example of each of the following 

A = {2, 3, 4}, B = {2, 5, 6, 7}

https://dl.doubtnut.com/l/_v0BCpSuXP6Bw
https://dl.doubtnut.com/l/_6pmaAxb9SIw5
https://dl.doubtnut.com/l/_zvDv8nAvDuwd


(i) an injective mapping from A to B. 

(ii) a mapping from A to B which is not

injective. 

(iii) a mapping from B to A.

Watch Video Solution

19. Give an example of a function which is one-

one but not onto. which is not one-one but

onto. (iii) which is neither one-one nor onto.

Watch Video Solution

https://dl.doubtnut.com/l/_zvDv8nAvDuwd
https://dl.doubtnut.com/l/_5RQJWAHpre5g
https://dl.doubtnut.com/l/_MVJVGRtSBai0


20. Let  and  . If 

 is a mapping de�ned by

 , show that  is bijective.

Watch Video Solution

A = R − {2} B = R − {1}

f :A → B

f(x) =
x − 1

x − 2
f

21. Let  Then, discuss whether

the following functions from A to itself are

one-one onto or bijective:  (ii) 

 (iii) 

Watch Video Solution

A = [ − 1, 1].

f(x) =
x

2

g(x) = |x| h(x) = x2

https://dl.doubtnut.com/l/_MVJVGRtSBai0
https://dl.doubtnut.com/l/_rOOiYjqtAXYd


22. Each of the following de�nes a relation on

 

(i)  

(ii)  

(iii)  is square of an integer,  

(iv)  

Determine which of the above relations are

re�exive, symmetric and transitive.

Watch Video Solution

N :

x > y,  x,  y ∈ N

x + y = 10,  x,  y ∈ N

xy x,  y ∈ N

x + 4y = 10,  x,  y ∈ N

https://dl.doubtnut.com/l/_SPDkx8OeKL40


23. Let  and  be the

relation on  de�ned by 

if  for all 

 . Prove that  is an

equivalence relation and also obtain the

equivalence class [(2, 5)].

Watch Video Solution

A = {1,  2,  3,  ,  9} R

A × A (a,  b)R (c,  d)

a + d = b + c

(a,  b),  (c,  d) ∈ A × A R

24. Using the de�nition, Prove that the

function  is invertible if and only if f :A → B f

https://dl.doubtnut.com/l/_1adfbQHqRR2l
https://dl.doubtnut.com/l/_F3ybCTefDoKZ


is both one-one and onto.

Watch Video Solution

25. If  are de�ned respectively by 

 �nd

fog (ii) gof (iii) fof (iv) gog.

Watch Video Solution

f, g :R
→
R

f(x) = x2 + 3x + 1, g(x) = 2x − 3,

26. Let  be the binary operation de�ned on 

. Find which of the following binary

∗

Q

https://dl.doubtnut.com/l/_F3ybCTefDoKZ
https://dl.doubtnut.com/l/_2rJfHIPI2k9W
https://dl.doubtnut.com/l/_xlIraYrmfq1I


operations are commutative 

(i)  

(ii)   

(iii)  

(iv) 

Watch Video Solution

a ∗ b = a − b, ∀a, b ∈ Q

a ∗ b = a2 + b2, ∀a, b ∈ Q

a ∗ b = a + ab, ∀a, b ∈ Q

a ∗ b = (a − b)2, ∀a, b ∈ Q

27. Let * be a binary operation on  de�ned by

 . Then, * is commutative but

not associative associative but not

commutative neither commutative nor

R

a ⋅ b = ab + 1

https://dl.doubtnut.com/l/_xlIraYrmfq1I
https://dl.doubtnut.com/l/_0wk324fUuzTp


associative (d) both commutative and

associative

Watch Video Solution

28. 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.

A. re�exive but not transitive

B. transitive but not symmetric

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

https://dl.doubtnut.com/l/_0wk324fUuzTp
https://dl.doubtnut.com/l/_THdq7exCacDw


C. equivalence

D. None of these

Answer: C

Watch Video Solution

29. Consider the non-empty set consisting of

children in a family and a relation R de�ned as

, if  is brother of . Then, R is

A. symmetric but not transitive

aRb a b

https://dl.doubtnut.com/l/_THdq7exCacDw
https://dl.doubtnut.com/l/_zVSE4GHITps7


B. transitive but not symmetric

C. neither symmetric nor transitive

D. both symmetric and transitive

Answer: B

Watch Video Solution

30. The maximum number of equivalence

relations on the set A = {1, 2, 3} are

A. 1

https://dl.doubtnut.com/l/_zVSE4GHITps7
https://dl.doubtnut.com/l/_EcHFvG6DnTlL


B. 2

C. 3

D. 5

Answer: D

Watch Video Solution

31. lf a relation R on the set  be

de�ned by , then R is:

A. re�exive

{1, 2, 3}

R = {(1, 2)}

https://dl.doubtnut.com/l/_EcHFvG6DnTlL
https://dl.doubtnut.com/l/_fsUAojfaz9Sh


B. transitive

C. symmetric

D. None of these

Answer: B

Watch Video Solution

32. Let us de�ne a relation R in R as aRb if

. Then, R is

A. an equivalence relation

a ≥ b

https://dl.doubtnut.com/l/_fsUAojfaz9Sh
https://dl.doubtnut.com/l/_tNuGDSGDTYIs


B. re�exive, transitive but not symmetric

C. symmetric, transitive but not re�exive

D. neither transitive nor re�exive but

symmetric

Answer: B

Watch Video Solution

33. If A = {1, 2, 3} and consider the relation 

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

Then, R is

https://dl.doubtnut.com/l/_tNuGDSGDTYIs
https://dl.doubtnut.com/l/_IXwHlXsSYsKf


A. re�exive but not symmetric

B. re�exive but not transitive

C. symmetric and transitive

D. neither symmetric nor transitive

Answer: A

Watch Video Solution

34. The identity element for the binary

operation  de�ned on Q - {0} as 

 is

∗

a ∗ b = , ∀a, b ∈ Q − {0}
ab

2

https://dl.doubtnut.com/l/_IXwHlXsSYsKf
https://dl.doubtnut.com/l/_jsh7Gz3JKy9m


A. 1

B. 0

C. 2

D. None of these

Answer: C

Watch Video Solution

35. If the set  contains 5 elements and the

set B contains 6 elements, then the number of

A

https://dl.doubtnut.com/l/_jsh7Gz3JKy9m
https://dl.doubtnut.com/l/_11mpFb6kZpdf


one-one and onto mappings from A to B is 

(b) 120 (c) 0 (d) none of these

A. 720

B. 120

C. 0

D. None of these

Answer: C

Watch Video Solution

720

https://dl.doubtnut.com/l/_11mpFb6kZpdf


36. Let  and  }.

Then number of subjections from  into  is

nP2 (b)  (c)  (d) nC2

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

A = {1, 2, ..., n} B = {a, b

A B

2n − 2 2n − 1

nP2

2n − 2

2n − 1

https://dl.doubtnut.com/l/_Y19NQoErhDkW


37. If  be de�ned by 

 Then , f is

A. one-one

B. onto

C. bijective

D. f is not de�ned

Answer: D

Watch Video Solution

f :R → R

f(x) = , ∀x ∈ R.
1

x

https://dl.doubtnut.com/l/_DF5Sf3fosxW2
https://dl.doubtnut.com/l/_PUSKkSZflBe5


38. If  be de�ned by 

and  by  Then, gof

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f :R → R f(x) = 3x2 − 5

g :R → R g(x) = .
x

x2 + 1

3x2 − 5

9x4 − 30x2 + 26

3x2 − 5

9x4 − 6x2 + 26

3x2

x4 + 2x2 − 4

3x2

9x4 + 30x2 − 2

https://dl.doubtnut.com/l/_PUSKkSZflBe5
https://dl.doubtnut.com/l/_cNpgWQxDpeJ4


39. Which of the following functions from Z to

itself are bijections? a

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = x3

f(x) = x + 2

f(x) = 2x + 1

f(x) = x2 + 1

https://dl.doubtnut.com/l/_cNpgWQxDpeJ4


40.  de�ned by 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f :R → R f(x) = x2 + 5

(x + 5)
1
3

(x − 5)
1
3

(5 − x)
1
3

5 − x

https://dl.doubtnut.com/l/_Yxh0sWFYcxUn


41. If  and  be the

bijective functions, then  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f :A → B g :B → C

(gof)−1

f −1og−1

fog

g−1of −1

gof

https://dl.doubtnut.com/l/_216sndWvPWG1
https://dl.doubtnut.com/l/_t2ZuREPBtiTJ


42. Let  be de�ned by 

 . Then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f :R − { } → R
3

5

f(x) =
3x + 2

5x − 3

f −1(x) = f(x)

f −1(x) = − f(x)

(fof)x = − x

f −1(x) = f(x)
1

9

https://dl.doubtnut.com/l/_t2ZuREPBtiTJ


43. If  is de�ned on  by the rule

 if  is rational ,  if  is

rational ' then for all  ,  is

A. constant

B. 1+x

C. x

D. None of these

Answer: C

Watch Video Solution

f(x) [0, 1]

f(x) = {x, x 1 − x, x

x ∈ [0, 1] f(f(x))

https://dl.doubtnut.com/l/_ETKopSW7ykiP


44. If  be the function de�ned

by  then the range of f is

A. R

B. 

C. 

D. 

Answer: B

Watch Video Solution

f : [2, ∞) → R

f(x) = x2 − 4x + 5,

[1, ∞)

[4, ∞)

[5, ∞)

https://dl.doubtnut.com/l/_eFoU2c2LvHo8
https://dl.doubtnut.com/l/_JFTtGpPYzMxp


45. Let  be the function de�ned by 

 and  be another

function de�ned by  then 

 is

A. 1

B. 1

C. 

D. None of these

Answer: D

Watch Video Solution

f :N → R

f(x) =
2x − 1

2
g :Q → Q

g(x) = x + 2

(gof)( )
3

2

7
2

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


46. If  be de�ned by 

  

Then,  is

A. 9

B. 14

C. 5

D. None of these

Answer: A

f :R → R

f(x) =
⎧⎪
⎨
⎪⎩

2x : x > 3

x2 : 1 < x ≤ 3

3x : x ≤ 1

f( − 1) + f(2) + f(4)

https://dl.doubtnut.com/l/_JFTtGpPYzMxp
https://dl.doubtnut.com/l/_JTKGL5NKsfYW


Watch Video Solution

47. If  be given by 

then  is

A. 

B. 

C. Does not exist

D. None of these

Answer: A

Watch Video Solution

f :R → R f(x) = tanx,

f −1(1)

π

4

{nπ + : n ∈ Z}
π

4

https://dl.doubtnut.com/l/_JTKGL5NKsfYW
https://dl.doubtnut.com/l/_J0x7CskJJCGh


48. Let the relation  be de�ned in  by   

, if . Then  = …… .

Watch Video Solution

R N a R b

2a + 3b = 30 R

49. If the relation R be de�ned on the set

 by 

 Then, R is given

by …….. .

Watch Video Solution

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

R = {(a, b) : ∣∣a2 − b2∣∣ < 8}.

https://dl.doubtnut.com/l/_J0x7CskJJCGh
https://dl.doubtnut.com/l/_g4MWVtM2kbVz
https://dl.doubtnut.com/l/_0YgGODfwPM1H


50. If the functions  and  are given by 

 and 

 , �nd range of 

and  . Also, write down  and  as sets of

ordered pairs.

Watch Video Solution

f g

f = {(1,  2),  (3,  5),  (4,  1)}

g = {(2,  3),  (5,  1),  (1,  3)} f

g fog gof

51. If  be de�ned by 

 then 

f :R → R

f(x) = ,
x

√1 + x2

(fofof)(x) = …………. .

https://dl.doubtnut.com/l/_0YgGODfwPM1H
https://dl.doubtnut.com/l/_xs9eE6Eh5ZTs
https://dl.doubtnut.com/l/_svAbahV43cGR


Watch Video Solution

52. If  then 

Watch Video Solution

f(x) = [4 − (x − 7)3],

f −1(x) = ………….

53. State true or false for the given statement :

Let R = { (3, 1), (1, 3), (3, 3)} be a relation de�ned

on the set A = {1, 2, 3}. Then, R is symmetric,

transitive but not re�exive.

https://dl.doubtnut.com/l/_svAbahV43cGR
https://dl.doubtnut.com/l/_GqzWHEGEP9p9
https://dl.doubtnut.com/l/_0l2JhZ0KF9xQ


Watch Video Solution

54. If  be the function de�ned by 

 Then, f is

invertible.

Watch Video Solution

f :R → R

f(x) = sin(3x + 2) ∀x ∈ R.

55. Every relation which is symmetric and

transitive is also re�exive.

Watch Video Solution

https://dl.doubtnut.com/l/_0l2JhZ0KF9xQ
https://dl.doubtnut.com/l/_I0BS9cN8Sa9V
https://dl.doubtnut.com/l/_8CQ6BJXEmKf6


56. An integer  is said to be related to

another integer  if  is a multiple of  .

Check if the relation is symmetric, re�exive and

transitive.

Watch Video Solution

m

n m n

57. Let  and the set of all natural

numbers.Then the mapping 

de�ned by

 is

A = {0, 1}

f :N → A

f(2n − 1) = 0, f(2n) = 1, ∀n ∈ N,

https://dl.doubtnut.com/l/_N2ZDC84YG6mC
https://dl.doubtnut.com/l/_XY7fN4UW72J6


Watch Video Solution

58. The relation R on the set A = {1, 2, 3} de�ned

as R ={(1, 1), (1, 2), (2, 1), (3, 3)} is re�exive,

symmetric and transitive.

Watch Video Solution

59. The composition of function is

commutative.

Watch Video Solution

https://dl.doubtnut.com/l/_XY7fN4UW72J6
https://dl.doubtnut.com/l/_D1GlvD2RSyQO
https://dl.doubtnut.com/l/_c42pjLMcaeJO


60. The composition of functtions is

associative

Watch Video Solution

61. Every function is invertible.

Watch Video Solution

62. A binary operation on a set has always the

identity element.

https://dl.doubtnut.com/l/_yjzpy6iWKoHH
https://dl.doubtnut.com/l/_eXOR0resWZ8B
https://dl.doubtnut.com/l/_DAppMp3agfv6


Watch Video Solution

https://dl.doubtnut.com/l/_DAppMp3agfv6

