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Exercise

1. If a set has n elements, how many relations are there from A to A?

Watch Video Solution

2. Let A={1,2,3}, B={4,5}. Determine all relations from A to B.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_h5kYngk82syL
https://dl.doubtnut.com/l/_q2aafMqYooGM
https://dl.doubtnut.com/l/_jZwDbSXDShr0


3. Let A={1,2,3}, B={4,5}. Determine all relations from B to A.

Watch Video Solution

4. Let A={1,2,3}, B={4,5}. Is there any relation which both a relation from A

to B and from B to A?

Watch Video Solution

5. Let A={1,2,3}, B={4,5}. Determine all relations from A to A.

Watch Video Solution

6. Let A={1,2,3}, B={4,5}. Determine all relations from B to B.

Watch Video Solution

https://dl.doubtnut.com/l/_jZwDbSXDShr0
https://dl.doubtnut.com/l/_JXLitAGou6uV
https://dl.doubtnut.com/l/_CdjH9j0kXyIr
https://dl.doubtnut.com/l/_QwrgwAKiYIpC


7. Mark the following as true (T) or false (F).  is a relation from set A to

set B.

Watch Video Solution

ϕ

8. Mark as true (T) or false (F).  is a relation from A to B

Watch Video Solution

A × B

9. Mark as true (T) or false (F).  is a relation from A to B

Watch Video Solution

ϕ × ϕ

10. Mark as true (T) or false (F). A relation cannot be both symmetric ad

anti-systemetic.

Watch Video Solution

https://dl.doubtnut.com/l/_lhauFnf2yMn5
https://dl.doubtnut.com/l/_QnQgEB6aP47x
https://dl.doubtnut.com/l/_tZl1OFQOK0TN
https://dl.doubtnut.com/l/_zJV1KZAtNVhy
https://dl.doubtnut.com/l/_l1v9mmaUOoJZ


11. Mark as true (T) or false (F). For any equivalence relation R on a set A,

Watch Video Solution

dom ⋅ (R) = A

12. Mark as true (T) or false (F). The relation 

on the set  is symmetric only.

Watch Video Solution

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

A = {1, 2, 3}

13. What is the total number of relations from a set A to set B, where

 and  ?

Watch Video Solution

|A| = 3 |B| = 2

14. What is the partition of the set  induced by the equivalence

relation  ?

W h Vid S l i

{1, 2}

{(1, 1), (2, 2)}

https://dl.doubtnut.com/l/_l1v9mmaUOoJZ
https://dl.doubtnut.com/l/_jyPeJc58lAmG
https://dl.doubtnut.com/l/_oX6XMMm32wfm
https://dl.doubtnut.com/l/_5xVHZX95wpMA


Watch Video Solution

15. Let . Check if R is re�exive, symmetric

or transitive.

Watch Video Solution

R = {(x, y) : x < y, x, y ∈ N}

16. If a relation is symmetric and transitive on any non-empty set, then it

is re�exive. Is it true or false? State with reason.

Watch Video Solution

17. Let R be a relation in the set of natural numbers N de�ned by xRy if

and only if . Is R an equivalence relation?

Watch Video Solution

x + y = 18

https://dl.doubtnut.com/l/_5xVHZX95wpMA
https://dl.doubtnut.com/l/_ILm4M3nIjrQl
https://dl.doubtnut.com/l/_8WAli6JHIyti
https://dl.doubtnut.com/l/_iC0tbgQKNkHq


18. Write true or false in the following with reason or by suitable example.

If  and  then 

, is a function from A to B.

Watch Video Solution

A = {5, 7, 8} B = {10, 11, 12, 13, 15}

R = {(5, 10), (5, 11), (7, 12), (8, 15)}

19. Write true or false in the following with reason or by suitable example.

Sum of two characteristic function is a characteristic function.

Watch Video Solution

20. Compute the following remainder function. 

Watch Video Solution

r3(185)

21. Compute the following remainder function. 

Watch Video Solution

r6( − 500)

https://dl.doubtnut.com/l/_YnhV2fYec83U
https://dl.doubtnut.com/l/_AKrTVSnocMZk
https://dl.doubtnut.com/l/_aZrx3byZBEFq
https://dl.doubtnut.com/l/_68Hqs8JZuJ9w


22. Mark as true (T) or false (F). The function  de�ned by 

 is onto.

Watch Video Solution

f :R → [ − 1, 1]

f(x) = sinx

23. Mark as true (T) or false (F). The function  de�ned by 

 is bijective.

Watch Video Solution

f :R → R

f(x) = sinx

24. Mark as true (T) or false (F). The greatest integer function is not onto.

Watch Video Solution

25. Mark as true (T) or false (F). The identity function is an odd function.

Watch Video Solution

https://dl.doubtnut.com/l/_68Hqs8JZuJ9w
https://dl.doubtnut.com/l/_ghtVjR3OQoMp
https://dl.doubtnut.com/l/_SvsTdD8fHk0W
https://dl.doubtnut.com/l/_HEDz4EoNF7y4
https://dl.doubtnut.com/l/_NAcamgXDgIgP


26. Mark as true (T) or false (F). Let  is de�ned by 

. Then .

Watch Video Solution

f :R → R

f(x) = x2 + 1 f − 1(17) = {4, − 4}

27. Mark as true (T) or false (F). Let . Then the number of

one function from A to B is 120.

Watch Video Solution

|A| = 3, |B| = 5

28. Mark as true (T) or false (F). If , then the number of

one-one function from A to B is 20.

Watch Video Solution

|A| = 5, |B| = 2

29. Let  and . Then �nd (gof)(4).

Watch Video Solution

f(x) = x2 g(x) = √x

https://dl.doubtnut.com/l/_NAcamgXDgIgP
https://dl.doubtnut.com/l/_ADqKZNlK79gh
https://dl.doubtnut.com/l/_XtTFNmybplE2
https://dl.doubtnut.com/l/_ANcfrjL1hsJ0
https://dl.doubtnut.com/l/_wxsJnkVOKRw6


Watch Video Solution

30. Find a linear function f which maps  onto .

Watch Video Solution

[ − 1, 1] [0, 2]

31. Find the range of the function 

Watch Video Solution

f(x) =
1

2 − sin 3x

32. If  and , then �nd all functions from A to B.

How many of these are surjective?

Watch Video Solution

A = {a, b, c} B = {1, 2}

33. If  and , then �nd all functions from A to B.

How many of these are injective?

Watch Video Solution

A = {a, b, c} B = {1, 2}

https://dl.doubtnut.com/l/_wxsJnkVOKRw6
https://dl.doubtnut.com/l/_VyGF95wpi1Qd
https://dl.doubtnut.com/l/_AcXrjlvl7tro
https://dl.doubtnut.com/l/_ah05Tt4keDzA
https://dl.doubtnut.com/l/_UUb3swAkAJJy


34. If  and , then �nd all functions from A to B.

How many of these are bijective?

Watch Video Solution

A = {a, b, c} B = {1, 2}

35. Give an example of a function which is onto but not one-one.

Watch Video Solution

36. Give an example of a function which is one-one but not onto.

Watch Video Solution

37. Give an example of a function which is neither one-one nor onto

Watch Video Solution

https://dl.doubtnut.com/l/_UUb3swAkAJJy
https://dl.doubtnut.com/l/_Z6uGAVxrzRP8
https://dl.doubtnut.com/l/_Oo7JFUatbhEt
https://dl.doubtnut.com/l/_G91PmbRpLK8m
https://dl.doubtnut.com/l/_tD7OXAgdb7aQ


38. Give an example of a function which is onto but not one-one.

Watch Video Solution

39. If f and g are even functions, what can you say about fog?

Watch Video Solution

40. Fill in the blanks choosing correct answer from the brackets. If

 then x= ____ 

Watch Video Solution

sin(cos − 1 x) = 1 (0, , 1)
1

2

41. Fill in the blanks choosing correct answer from the brackets. If

= ____ (x^(-1),1,x)

Watch Video Solution

x− 1 tan(cot − 1 )
1

x

https://dl.doubtnut.com/l/_xVZErVnfX5Tg
https://dl.doubtnut.com/l/_rSO95hVWvp9n
https://dl.doubtnut.com/l/_UTFy7iTJmyEX
https://dl.doubtnut.com/l/_PfRD4gjF2deV


42. Fill in the blanks choosing correct answer from the brackets. The

principal value of  is ____ 

Watch Video Solution

sin− 1( − )
√3

2
( − , − , )

2π

3

π

3
4π
3

43.  = _____ 

Watch Video Solution

tan− 1 2 + tan− 1 3 ( − , , )
π

4

3π

4

π

4

44. Fill in the blank choosing correct answer from the brackets if the

value of  for some then the value of 

 

Watch Video Solution

sin− 1 x =
π

5
x ∈ ( − 1, 1)

cos − 1 xis _ __ .

( , , )
3π

10

5π

10

7π

10

45. Find the value of the following: sin(sin− 1 + cos − 1 )
1

2

1

2

https://dl.doubtnut.com/l/_xdEGPiccR0xn
https://dl.doubtnut.com/l/_ShRXspK8nLk7
https://dl.doubtnut.com/l/_sXvYg1DkVU3W
https://dl.doubtnut.com/l/_djS0NnWtttS5


Watch Video Solution

46. If , �nd cosA

Watch Video Solution

sin− 1 = A
1

3

47. Express the value of the following in simplest form. 

Watch Video Solution

tan{ sin− 1 + cos − 1 }
1
2

2x

1 + x2

1
2

1 − y2

1 + y2

48. Fill up the blanks. = _____

Watch Video Solution

sin−(sin )
2π

3

49. Fill up the blanks.  = _____

Watch Video Solution

tan− 1(tan )
3π

4

https://dl.doubtnut.com/l/_djS0NnWtttS5
https://dl.doubtnut.com/l/_Qvxo1zmqaL6L
https://dl.doubtnut.com/l/_TmbwOAbpBEZa
https://dl.doubtnut.com/l/_LTPvvvxM3121
https://dl.doubtnut.com/l/_0O0dCQmQZN0x


50. What is the value of ?

Watch Video Solution

cos − 1(cos )
7π
6

51. Write the given LPP in matrix form: Maximize  subject

to the constraints , , .

Watch Video Solution

Z = 50x + 60y

5x + 8y = 200 10x + 8y = 240 x ≥ 0, y ≥ 0

52. Let an LPP be as follows: Maximize  subject to 

,  and . Test whether the points

(2,3) and (-3,4) are feasible solutions or not.

Watch Video Solution

Z = 3x1 + 5x2

x1 + 2x2 ≤ 12 2x1 + 5x2 ≤ 20 x1, x2 ≥ 0

https://dl.doubtnut.com/l/_0O0dCQmQZN0x
https://dl.doubtnut.com/l/_Grjdw0LP4a02
https://dl.doubtnut.com/l/_a1gUjXfRH0Nb
https://dl.doubtnut.com/l/_FDs6sGnXqYea


53. Write the solution of the following LPP 

Maximise   

Subject to .

Watch Video Solution

Z = 2x + 3y

x, y ≥ 0, x + y ≤ 1

54. Write the solution of the following LPP 

Maximise   

Subject to 

Watch Video Solution

Z = x + y

3x + 4y ≤ 12, x ≥ 0, y ≥ 0

55. Write the solution of the following LPP: Maximize 

subject to .

Watch Video Solution

Z = 3x + 5y

2x + 3y ≤ 6, x, y ≥ 0

https://dl.doubtnut.com/l/_FLjy60fMmsR0
https://dl.doubtnut.com/l/_qWfJOgudd4ic
https://dl.doubtnut.com/l/_Gqe9LwqoAeik


56. What is the domain of .

Watch Video Solution

f(x) = √x2 − 5x + 6

57. Find least non negative integer r such that

Watch Video Solution

7 × 13 × 23 × 413 ≡ r(mod 11)

58. Find least non negative integer r such that

Watch Video Solution

6 × 18 × 27 × ( − 225) ≡ r(mod 8)

59. Find least non negative integer r such that

Watch Video Solution

1237(mod 4) + 985(mod 4) ≡ r(mod 4)

https://dl.doubtnut.com/l/_Ar0MTex3Vk9y
https://dl.doubtnut.com/l/_fyGwAHqQxy0J
https://dl.doubtnut.com/l/_dSDxNgX74hh4
https://dl.doubtnut.com/l/_7CHQncCQimig


60. Find least positive integer x, satisfying 

 (mod 7).

Watch Video Solution

276x + 128 = 4

61. State true or false with reason. “The operation de�ned by 

 on ” is a binary operation.

Watch Video Solution

∗

a ∗ b = √a2 + b2 Q+

62. What does the solution set of the inequation  represents?

Watch Video Solution

2x + y > 5

63. If , then what is the value of x?

Watch Video Solution

sin− 1 + cos ec− 1 =
x

5

5

4

π

2

https://dl.doubtnut.com/l/_7CHQncCQimig
https://dl.doubtnut.com/l/_7rKfmZ7HY5yi
https://dl.doubtnut.com/l/_ju7xsJ5fQpzK
https://dl.doubtnut.com/l/_UIDY7ynwDgh1
https://dl.doubtnut.com/l/_GJMbEFseZrTR


64. What is the value of  ?

Watch Video Solution

sin(tan− 1 x + tan− 1 ), x > 0
1

x

65. Express each of  function as the sum of an even function and an

odd function.

Watch Video Solution

ex

66. Express each of  function as the sum of an even function and an

odd function.

Watch Video Solution

x2

67. Let f(x)=  and g(x)= , �nd (f+g)(x) and

(fg)(x).

W h Vid S l i

{
1 x ∈ Q

0 x ∈ R − Q
{

1 x ∈ R − Q

0 x ∈ Q

https://dl.doubtnut.com/l/_GJMbEFseZrTR
https://dl.doubtnut.com/l/_EgYKJOASf60s
https://dl.doubtnut.com/l/_grRlsug3oyYS
https://dl.doubtnut.com/l/_TveSfZZlniWE
https://dl.doubtnut.com/l/_s93h64AuFBvg


Watch Video Solution

68. Prove that the following sets are equivalent 

{1, 2, 3, 4, 5, 6.....}, (2, 4, 6, 8, 10,...) 

(1,3,5, 7, 9,...), {1, 4, 9, 16, 25...)

Watch Video Solution

69. Determine if the binaary operation o on the set R of real numbers

de�ned by   is commutative/ associative.

Watch Video Solution

aob = a + b − 3 ∀a, b ∈ R

70. On the set R of real numbers, a binary operation o is de�ned by

 . Prove that the operation is neither

commutative nor associative.

Watch Video Solution

a0b = a + b + a2b ∀a, b ∈ R

https://dl.doubtnut.com/l/_s93h64AuFBvg
https://dl.doubtnut.com/l/_dZVfWVgeyMVN
https://dl.doubtnut.com/l/_apSTmbd5VanN
https://dl.doubtnut.com/l/_XyYTecRO7wum


71. Find the idenity and inverse if any for the binary operation  on Q-{0}

de�ned by 

Watch Video Solution

∗

a ∗ b = , a, b ∈ Q − {0}
ab

4

72. Find the identity elements if any for the binary operations de�ned by

.

Watch Video Solution

a ∗ b = a + b + 1, a, b ∈ Z

73. Find the identity elements if any for the binary operations de�ned by

.

Watch Video Solution

a ∗ b = a + b + ab, a, b ∈ Q − { − 1}

74. Let  be de�ned by . Find 

if exists.

f :R → ( − 1, 1) f(x) = , x ∈ R
x

1 + x2
f − 1

https://dl.doubtnut.com/l/_RyzFsUknxZiY
https://dl.doubtnut.com/l/_dzMpIUZC5edi
https://dl.doubtnut.com/l/_ogir9TsBRRBE
https://dl.doubtnut.com/l/_TNq4ozZTh1DT


Watch Video Solution

75. Show that  is an equivalence relation on a non-empty set A.

What is the corresponding equivalence class.

Watch Video Solution

A × A

76. Show that the relation S de�ned on set  by 

 is an equivalence relation.

Watch Video Solution

N × N

(a, b)S(c, d) ⇒ a + d = b + c

77. Let R be the relation on Z de�ned by aRb i� a-b is an even integer.

Show that R is an equivalence relation.

Watch Video Solution

https://dl.doubtnut.com/l/_TNq4ozZTh1DT
https://dl.doubtnut.com/l/_iY7kvUaqac8J
https://dl.doubtnut.com/l/_lDIo86zRtPCB
https://dl.doubtnut.com/l/_rblGK7TEKB3o


78. Prove that .

Watch Video Solution

cos tan− 1sin cot − 1x = √
1 + x2

2 + x2

79. Directions (Q. Nos. 16-25) Prove the following 

.

Watch Video Solution

cos(2tan− 1 ) = sin(4tan− 1 )
1

7

1

3

80. Prove that .

Watch Video Solution

2 tan− 1(cos ec tan− 1 x − tan cot − 1x = tan− 1 x

81. Prove that .

Watch Video Solution

cos − 1 x = sin− 1√ = cos − 1√
1
2

1 − x

2
1 + x

2

https://dl.doubtnut.com/l/_pCFVwfrc8j33
https://dl.doubtnut.com/l/_pNBP2U7sSCX0
https://dl.doubtnut.com/l/_rGAmMYWs3MtP
https://dl.doubtnut.com/l/_xDH9eqv8efNc
https://dl.doubtnut.com/l/_L6JqQ4w7MnOi


82. If , prove that 

.

Watch Video Solution

cos − 1 x + cos − 1 y + cos − 1 z = π

x2 + y2 + z2 + 2xyz = 1

83. Slove: 

Watch Video Solution

tan(cos − 1 x) = sin(cot − 1 )
1

2

84. Find the feasible region of the inequations , 

and .

Watch Video Solution

x + 2y < 8 2x + y < 8

x > 0, y > 0

85. Find the feasible region of the inequations , 

, 

Watch Video Solution

2x1 + 4x2 > 40

3x1 + 2x2 > 60 x1 > 0, x2 > 0

https://dl.doubtnut.com/l/_L6JqQ4w7MnOi
https://dl.doubtnut.com/l/_eqA3jG1UZHGM
https://dl.doubtnut.com/l/_8drlMVorAjl9
https://dl.doubtnut.com/l/_hNSOsktP3k8B


86. Shade the feasible region satisfying ineuations , 

,  and .

Watch Video Solution

x1 + 2x2 ≥ 10

2x1 + 2x2 ≥ 12 3x1 + x2 ≥ 8 x1, x2 ≥ 0

87. Shade the feasible region satisfying ineuations , 

,  and .

Watch Video Solution

x + 2y ≤ 10

x + y ≥ 1 x − y < 0 x ≥ 0, y ≥ 0

88. Shade the feasible region satisfying ineuations , 

,  and .

Watch Video Solution

4x + 3y ≤ 60

2x − y ≤ 0 x − 3 ≥ 0 x ≥ 0, y ≥ 0

89. Prove that the following sets A,B,C D are equivalent. Where

A = {1, 2, 3, 4, ...}, B = {2, 4, 6, 8, ...}, C = {1, 3, 5, 7, }D = {1, 8, 27, 64,

https://dl.doubtnut.com/l/_WhFZO9aSFHCt
https://dl.doubtnut.com/l/_cOPrlVDAcVnS
https://dl.doubtnut.com/l/_qRNzXt4zfMLa
https://dl.doubtnut.com/l/_0pk7HMPUQ3o1


Watch Video Solution

90. Let n be a positive integer,and a function f be de�ned as follows:

Then �nd f(35).

Watch Video Solution

{
0 n = 1

f([ ]) + 1 n > 1n

2

91. Let f be an invertible function . Then prove that  = f.

Watch Video Solution

(f − 1)
− 1

92. If  then prove that 

Watch Video Solution

P( ) > P (A)
A

B
P( ) > P (B)

B

A

93. If : =log then show that f(a)+f(b)=f and

2f(x)=f

f(x) ( ),
1 + x

1 − x
( )

a + b

1 + ab

( ).
2x

1 + x2

https://dl.doubtnut.com/l/_0pk7HMPUQ3o1
https://dl.doubtnut.com/l/_qe1e9FgWwSpY
https://dl.doubtnut.com/l/_I2VmlzN58bQZ
https://dl.doubtnut.com/l/_fad3inj9wEMM
https://dl.doubtnut.com/l/_eSLlKnqk3oYt


Watch Video Solution

94. If

Watch Video Solution

sin− 1( ) + sin− 1( ) = αprove that + cosα + = sin2
α

x

a

y

b

x2

a2

2xy

ab

y2

b2

95. If

Watch Video Solution

sin− 1( ) + sin− 1( ) = αprove that + cosα + = sin2α
x

a

y

b

x2

a2

2xy

ab

y2

b2

96. Solve:

Watch Video Solution

sin− 1 x + sin− 1(1 − x) = cos1 x

97. Solve .sin− 1 x + sin− 1(1 − x) =
π

2

https://dl.doubtnut.com/l/_eSLlKnqk3oYt
https://dl.doubtnut.com/l/_BrFMzMHsYbWZ
https://dl.doubtnut.com/l/_ziiD1sVRmnbB
https://dl.doubtnut.com/l/_4JKqhXZCXoC0
https://dl.doubtnut.com/l/_GhHNLvTSFyBu


Watch Video Solution

98. If: tan then show that

Watch Video Solution

(π cos ) = cot(π sin ),
θ

2

θ

2
θ = sin1( ).

3

4

99. Maximize Z= subject to 

Watch Video Solution

6x1 + 10x2

x1 + 2x2 > 10, 2x1 + 2x2 > 12, 3x1 + x2 > 8, x1, x2 > 0

100. Solve graphically 

Watch Video Solution

4x + 7y ≤ 28

101. Let an LPP be as follows: Maximize  subject to 

,  and . Test whether the points

Z = 3x1 + 5x2

x1 + 2x2 ≤ 12 2x1 + 5x2 ≤ 20 x1, x2 ≥ 0

https://dl.doubtnut.com/l/_GhHNLvTSFyBu
https://dl.doubtnut.com/l/_ylThzvzxM9Tj
https://dl.doubtnut.com/l/_G8kzCoQQ8xX4
https://dl.doubtnut.com/l/_Hwn8rSqSSPWT
https://dl.doubtnut.com/l/_q0fHELBIkuCA


(2,3) and (-3,4) are feasible solutions or not.

Watch Video Solution

102. 11.Minimize Z= subject to the constraints

Watch Video Solution

20x1 + 40x2

36x1 + 6x2 ≥ 108, 3x1 + 12x2 ≥ 36, 20x1 + 10x2 ≥ 100, x1, x2 ≥ 0

103. Solve the following LPP graphically Maximize   

Subject to  

 

 

Watch Video Solution

z = 20x + 10y

x + 2y ≤ 40

3x + y ≥ 30

4x + 3y ≥ 60

x, y ≥ 0

https://dl.doubtnut.com/l/_q0fHELBIkuCA
https://dl.doubtnut.com/l/_IpXbVWuSUC0I
https://dl.doubtnut.com/l/_M86vb435q4RB

