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CONTINUITY AND DIFFERENTIABILITY

Question Bank

1. Check the continuity of the function  at

x=1

Watch Video Solution

f(x) = 2x + 3

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


2. Examine whether the function  is

continuous at x=0

Watch Video Solution

f(x) = x2

3. Discuss the continuity of the function  is given by

 at 

Watch Video Solution

f

f(x) = |x| x = 0

4. Show that the function  is

not continuous at x=0

Watch Video Solution

f(x) = {
x3 + 3 if x ≠ 0

1 if x = 0

https://dl.doubtnut.com/l/_RP76gdCZG8lB
https://dl.doubtnut.com/l/_f7uPbe43USA8
https://dl.doubtnut.com/l/_ADikn1rQ92aU


5. Check the point where the constant function 

is continuous.

Watch Video Solution

f(x) = k

6. Prove that the identity function on real numbers given

by  is continuous at every real number

Watch Video Solution

f(x) = x

7. Discuss the continuity of the function  is given by

 at 

Watch Video Solution

f

f(x) = |x| x = 0

https://dl.doubtnut.com/l/_eUIRpQRFGBa2
https://dl.doubtnut.com/l/_J9Dk04qiixZW
https://dl.doubtnut.com/l/_xfW48SZRFRzb


8. Discuss the continuity of the function

Watch Video Solution

f(x) = x3 + x2 − 1

9. Discuss the continuity of the function

Watch Video Solution

f(x) = , x ≠ 0
1

x

10. Check the continuity of the function 

Watch Video Solution

f(x) = {
x + 2 if x < 0

−x + 2 if x > 0

https://dl.doubtnut.com/l/_mVgBwYfN3o72
https://dl.doubtnut.com/l/_XFfg9MwG86D5
https://dl.doubtnut.com/l/_Jn4FAERlfqLG


11. Discuss the continuity of the function given by 

Watch Video Solution

f(x) = {
x if x ≥ 0

x2 if x < 0

12. Show that every polynomial function is continuous

Watch Video Solution

13. 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]

https://dl.doubtnut.com/l/_uZLMXpwgGF4S
https://dl.doubtnut.com/l/_paGQb0FmdUgU
https://dl.doubtnut.com/l/_FlWB08PyxHyA


14. Prove that every rational function is continuous.

Watch Video Solution

15. Discuss the continuity of sine function.

Watch Video Solution

16. Show that the function defined by  is

a continuous function.

Watch Video Solution

f(x) = sin(x2)

https://dl.doubtnut.com/l/_B2f8b7pD2HgQ
https://dl.doubtnut.com/l/_1njawPqoRQhN
https://dl.doubtnut.com/l/_xVB9JORRgeT0


17. Prove that the function  is continuous

at  at  and at 

Watch Video Solution

f(x) = 5x − 3

x = 0, x = − 3 x = 5?

18. Examine the continuity of the function

 at 

Watch Video Solution

f(x) = 2x2 − 1 x = 3

19. Examine the following functions for continuity

Watch Video Solution

f(x) =
1

x − 5

https://dl.doubtnut.com/l/_TseC8kHyFSMl
https://dl.doubtnut.com/l/_E2eQNAgBeFSy
https://dl.doubtnut.com/l/_VCnjaZ7IZg4B


20. Prove that the function  is continuous at

x=n, where n is a positive integer.

Watch Video Solution

f(x) = xn

21. Is the function f defined by 

continuous at x=0

Watch Video Solution

f(x) = {
x, if x ≤ 1

5, if x > 1

22. Find all points of discontinuity of  where  is defined

by 

Watch Video Solution

f f

f(x) = {
2x + 3 x ≤ 2

2x − 3 x > 2

https://dl.doubtnut.com/l/_mBjs0S7GIRbY
https://dl.doubtnut.com/l/_qiHAoJUNoABo
https://dl.doubtnut.com/l/_XHbFEL1hDEqV


23. Find all points of discontinuity of f, where f is defined

by 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

|x| + 3, if x ≤ − 3

−2x, if − 3 < x < 3

6x + 2, if x ≥ 3

24. Evalute 

 , where 

Watch Video Solution

lim
x→ 0

f(x) f(x) = {
x ≠ 0

0 x = 0

|x |

x

25. Find all points of discontinuity of f, where f is defined

by f(x) = {
, if x < 0

−1, if x ≥ 0

x

|x |

https://dl.doubtnut.com/l/_XHbFEL1hDEqV
https://dl.doubtnut.com/l/_iYzYBzo4QZb5
https://dl.doubtnut.com/l/_ITQ5URWV1xuE
https://dl.doubtnut.com/l/_I3HqxLHjUHVM


Watch Video Solution

26. Examine the continuity of the function

Watch Video Solution

f(x) = {
x + 1 x ≥ 1

x2 + 1 x < 1

27. Examine the continuity of the function

.

Watch Video Solution

f(x) = {
x3 − 3 if x ≤ 2

x2 + 1 if x > 2

https://dl.doubtnut.com/l/_I3HqxLHjUHVM
https://dl.doubtnut.com/l/_7AZ5gPL3lvW5
https://dl.doubtnut.com/l/_hd9ys57S1UFR


28. Examine whether the function defined by 

 is continuous or not .

Watch Video Solution

f(x) = {
x + 5 x ≤ 1

x − 5 x > 1

29. Discuss the continuity of the function

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x if x < 0

0 if 0 ≤ x ≤ 1

4x if x > 1

.

30. Find the derivative of the function given by

Watch Video Solution

f(x) = sin(x2)

https://dl.doubtnut.com/l/_7YyHHuX7Imqx
https://dl.doubtnut.com/l/_hcyQWSEphPbD
https://dl.doubtnut.com/l/_lbD4xK1hWr77


31. Differentiate the function  with

respect to .

Watch Video Solution

f(x) = sin[cos x2]

x

32. Differentiate the functions with respect to :

Watch Video Solution

x

sin(x2 + 5)

33. Differentiate the functions with respect to :

W t h Vid S l ti

x

cos(sinx)

https://dl.doubtnut.com/l/_lbD4xK1hWr77
https://dl.doubtnut.com/l/_z4WcxjsdZYhn
https://dl.doubtnut.com/l/_FGtqfROQK12e
https://dl.doubtnut.com/l/_n6x5fBXP0T34


Watch Video Solution

34. Differentiate the functions with respect to :

Watch Video Solution

x

sin(ax + b)

35. Differentiate  w.r.t.x

Watch Video Solution

sec(tan(√x))

36. Differentiate  w.r.t.x

Watch Video Solution

sin(ax + b)

cos(cx + d)

https://dl.doubtnut.com/l/_n6x5fBXP0T34
https://dl.doubtnut.com/l/_pSYJjkDv3btv
https://dl.doubtnut.com/l/_XNOGMJc7O0Fp
https://dl.doubtnut.com/l/_cYQa2VmUzIOk


37. Differentiate  w.r.t.x

Watch Video Solution

cos(x3)sin2(x5)

38. Differentiate the functions with respect to :

Watch Video Solution

x

2√cot x2

39. Differentiate  w.r.t.x

Watch Video Solution

cos(√x)

https://dl.doubtnut.com/l/_VDBX6zx7HZnP
https://dl.doubtnut.com/l/_KEqf4q5p3Q9t
https://dl.doubtnut.com/l/_WBOzHDqoXfID


40. Prove that the function  is given by , 

 is not differentiable at 

Watch Video Solution

f f(x) = |x − 1|

x ∈ R x = 1

41. Find  if 

Watch Video Solution

dy

dx
x − y = π

42. Find  if 

Watch Video Solution

dy

dx
y + siny = cos x

https://dl.doubtnut.com/l/_CHTOTGoBUjIe
https://dl.doubtnut.com/l/_sXSb4pVq5xgz
https://dl.doubtnut.com/l/_4ugl6QXcx8pf


43. Find the derivative of f given by 

assuming it exist.

Watch Video Solution

f(x) = sin− 1 x

44. Find the derivative of f given by 

assuming it exists.

Watch Video Solution

f(x) = tan− 1 x

45. Find in the following 

Watch Video Solution

( )
dy

dx
2x + 3y = sinx

https://dl.doubtnut.com/l/_727U8GZctd9L
https://dl.doubtnut.com/l/_yO9zwJkNZKxj
https://dl.doubtnut.com/l/_Cj5cb6Ca9R2a
https://dl.doubtnut.com/l/_D1bNxKyIPkdh


46. Find  in the following 

Watch Video Solution

( )
dy

dx
2x + 3y = siny

47. Find  in the following 

Watch Video Solution

( )
dy

dx
ax + by2 = cos y

48. Find  in the following 

Watch Video Solution

( )
dy

dx
xy + y2 = tanx + y

https://dl.doubtnut.com/l/_D1bNxKyIPkdh
https://dl.doubtnut.com/l/_SxAjCLzoQokw
https://dl.doubtnut.com/l/_TvXRvHF5CRBX


49. Find  of the following 


Watch Video Solution

dy

dx

x2 + xy + y = 100

50. Find  of the following 


Watch Video Solution

dy

dx

x3 + x2y + xy2 + y3 = 81

51. Find  in the following. 

Watch Video Solution

( )
dy

dx
sin2 y + cos xy = π

https://dl.doubtnut.com/l/_WPDAG8H83fHB
https://dl.doubtnut.com/l/_Wfupr3ZlAiRf
https://dl.doubtnut.com/l/_vHJiv1BTD9bF
https://dl.doubtnut.com/l/_BcsqJBWAlo7y


52. Find  in the following 

Watch Video Solution

( )
dy

dx
sin2 x + cos2 y = 1

53. Find  of the following 


Watch Video Solution

dy

dx

y = sin− 1( )
2x

1 + x2

54. Find  in the following 

Watch Video Solution

( )
dy

dx
y = tan− 1( )

3x − x3

1 − 3x2

https://dl.doubtnut.com/l/_BcsqJBWAlo7y
https://dl.doubtnut.com/l/_ljLPdXDyFDlF
https://dl.doubtnut.com/l/_RgO0JbP05ts5


55. Find  in the following 

Watch Video Solution

( )
dy

dx
y = cos − 1( )

1 − x2

1 + x2

56. Find  of the following 


Watch Video Solution

dy

dx

y = sin− 1( )
1 − x2

1 + x2

57. Find  in the following. 

Watch Video Solution

( )
dy

dx
y = cos − 1( )

2x

1 + x2

https://dl.doubtnut.com/l/_mamrQ0hhrvtB
https://dl.doubtnut.com/l/_hbrsfEILsOG3
https://dl.doubtnut.com/l/_3PwKPWcH0nQN


58. Find  in the following 

Watch Video Solution

( )
dy

dx

y = sin− 1(2x√1 − x2)

59. Find  of the following 


Watch Video Solution

dy

dx

y = sec− 1( )
1

2x2 − 1

60. Differentiate the following w.r.t. :


(i) 


(ii) 


X

e−x

sin(log(x), x > 0

https://dl.doubtnut.com/l/_LCWONKduq2U2
https://dl.doubtnut.com/l/_8OPgqDYY06qL
https://dl.doubtnut.com/l/_XHlfQAS3ihy3


(iii) 


(iv) 


Watch Video Solution

cos − 1(ex)

ecos x

61. Differentiate the following w.r.t.x 

Watch Video Solution

ex

sinx

62. Differentiate the following w.r.t.x 

Watch Video Solution

esin − 1 x

63. Differentiate the following w.r.t x. ex
3

https://dl.doubtnut.com/l/_XHlfQAS3ihy3
https://dl.doubtnut.com/l/_jvlmvgzcJk0g
https://dl.doubtnut.com/l/_VZgOFostdbk2
https://dl.doubtnut.com/l/_UZ9S7AO7388A


Watch Video Solution

64. Differentiate the following w.r.t.  

Watch Video Solution

x

sin(tan− 1 e−x)

65. Differentiate the following w.r.t.x 

Watch Video Solution

log(cos ex)

66. Differentiate the following w.r.t.  

Watch Video Solution

x

ex + ex
2

+ ………. . + ex
5

https://dl.doubtnut.com/l/_UZ9S7AO7388A
https://dl.doubtnut.com/l/_24krIdQw3yK8
https://dl.doubtnut.com/l/_aww4gpowtNjN
https://dl.doubtnut.com/l/_DBxGtSJtehDX


67. Differentiate the following w.r.t.x 

Watch Video Solution

√e√x, x > 0

68. Differentiate the following w.r.t.x 

Watch Video Solution

log(logx), x > 1

69. Differentiate the following w.r.t.  

Watch Video Solution

x

, x > 0
cos x

logx

https://dl.doubtnut.com/l/_DBxGtSJtehDX
https://dl.doubtnut.com/l/_CE3Y63KdEgIV
https://dl.doubtnut.com/l/_0CctNxBT0fdY
https://dl.doubtnut.com/l/_5jjGToEcmEui
https://dl.doubtnut.com/l/_CwASzZbF7pVg


70. Differentiate the following w.r.t.  

Watch Video Solution

x

cos(logx + ex), x > 0

71. Differentiate  w.r.t.x.

Watch Video Solution

√
(x − 3)(x2 + 4)

3x2 + 4x + 5

72. Differentiate  w.r.t. , where a is a positive constant.

Watch Video Solution

ax x

https://dl.doubtnut.com/l/_CwASzZbF7pVg
https://dl.doubtnut.com/l/_bbHxFbg5YBzB
https://dl.doubtnut.com/l/_mZpbwKSAxLpN


73. Differentiate  w.r.t. x

Watch Video Solution

xsin x

74. Differentiate the functions 

Watch Video Solution

cos x cos 2x cos 3x

75. Differentiate  with respect

to x.

Watch Video Solution

√
(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

https://dl.doubtnut.com/l/_t0O8OtxAFHT8
https://dl.doubtnut.com/l/_ZDu1C6MlRsX5
https://dl.doubtnut.com/l/_fWCO8djJjWiV


76. Differentiate the function 

Watch Video Solution

(logx)cos x

77. Differentiate the functions 

Watch Video Solution

xx − 2sin x

78. Differentiate the function

Watch Video Solution

(x + 3)2. (x + 4)3. (x + 5)4

https://dl.doubtnut.com/l/_vZ99mtpseUtE
https://dl.doubtnut.com/l/_h5C7xQ2LHy8n
https://dl.doubtnut.com/l/_WSYZ47xFkuBS


79. Differentiate the function 

Watch Video Solution

(x + )
x

+ x1 +1

x

1
x

80. Differentiate the function 

Watch Video Solution

(logx)x + xlogx

81. Differentiate the function 

Watch Video Solution

(sinx)x + sin− 1
√x

82. Differentiate the function xsin x + (sinx)cos x

https://dl.doubtnut.com/l/_YUmeXxHZs2gc
https://dl.doubtnut.com/l/_FKvzaq47PmP8
https://dl.doubtnut.com/l/_2rQABnBRBkUY
https://dl.doubtnut.com/l/_Y93MprYuhXfe


Watch Video Solution

83. Differentiate the function 

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

84. Differentiate the function 

Watch Video Solution

(x cos x)
x

+ (x sinx)
1
x

85. Find  of the function 

Watch Video Solution

( )
dy

dx
xy + yx = 1

https://dl.doubtnut.com/l/_Y93MprYuhXfe
https://dl.doubtnut.com/l/_2mCS13CkaWWe
https://dl.doubtnut.com/l/_QduYO41FjMxX
https://dl.doubtnut.com/l/_mIDTuzAWZswC
https://dl.doubtnut.com/l/_LXdIiXg9Feg5


86. Find  of the function 

Watch Video Solution

( )
dy

dx
yx = xy

87. Find  of the function 

Watch Video Solution

( )
dy

dx
(cos x)y = (cos y)x

88. Find  of the function 

Watch Video Solution

( )
dy

dx
xy = ex−y

89. Find the derivative of the functions given by

 and hencef(x) = (1 + x)(1 + x2)(1 + x4)(1 + x8)

https://dl.doubtnut.com/l/_LXdIiXg9Feg5
https://dl.doubtnut.com/l/_erDmAnfxUycI
https://dl.doubtnut.com/l/_3fsfX94qyC2K
https://dl.doubtnut.com/l/_ZTt4NeTm3eLz


find 

Watch Video Solution

f' (1)

90. Differentiate by using

product rule

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

91. Find , if 

Watch Video Solution

( )
dy

dx
x = a cos θ, y = a sin θ

92. Find , if ( )
dy

dx
x = at2, y = 2at

https://dl.doubtnut.com/l/_ZTt4NeTm3eLz
https://dl.doubtnut.com/l/_J4y8O43ZDhih
https://dl.doubtnut.com/l/_qDZRjugLLwcN
https://dl.doubtnut.com/l/_AhpsOVU7ZkeD


Watch Video Solution

93. Find  


if  , 

Watch Video Solution

dy

dx

x = a(θ − sin θ) y = a(1 − cos θ)

94. If  and  are connected parametrically by the

equation without eliminating the parameter, find  

Watch Video Solution

x y

( )
dy

dx

x = 2at2, y = at4

https://dl.doubtnut.com/l/_AhpsOVU7ZkeD
https://dl.doubtnut.com/l/_vxfd7MiNGpEz
https://dl.doubtnut.com/l/_n9V8QeaGM8H7


95. If  and  are connected parametrically by the

equation without eliminating the parameter, find  

Watch Video Solution

x y

( )
dy

dx

x = a cos θ, y = b cos θ

96. Find 

Watch Video Solution

, x = sin t, y = cos 2t
dy

dx

97. Find 

Watch Video Solution

, x = 4t, y =
dy

dx

4
t

https://dl.doubtnut.com/l/_9rMNrchnfxOY
https://dl.doubtnut.com/l/_N5JMrUsysk5Q
https://dl.doubtnut.com/l/_Mp0yuisUAhgO
https://dl.doubtnut.com/l/_Oe56TtBQc19m


98. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

if 

Watch Video Solution

x y

( )
dy

dx

x = cos θ − cos 2θ, y = sin θ − sin 2θ

99. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

if 

Watch Video Solution

x y

( )
dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

100. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

x y

( )
dy

dx

https://dl.doubtnut.com/l/_Oe56TtBQc19m
https://dl.doubtnut.com/l/_b4X7D1NIXneW
https://dl.doubtnut.com/l/_y4g8dt6Lr5rq


if 

Watch Video Solution

x = , y =
sin3 t

√cos 2t

cos3 t

√cos 2t

101. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

if 

Watch Video Solution

x y

( )
dy

dx

x = a(cos t + log tan( )), y = a sin t
t

2

102. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

if 

Watch Video Solution

x y

( )
dy

dx

x = a secθ, y = b tan θ

https://dl.doubtnut.com/l/_y4g8dt6Lr5rq
https://dl.doubtnut.com/l/_SMmBaKntKQl0
https://dl.doubtnut.com/l/_BKeWqK74zOSd


103. If  and  are connected parametrically by the

equation without eliminating the parameter, find 

if 


Watch Video Solution

x y

( )
dy

dx

x = a(cos θ + θ sin θ) y = a(sin θ − θ cos θ)

104. If  ,  ,  , show that 


Watch Video Solution

x = asin − 1 t y = acos − 1 t a > 0

= −
dy

dx

y

x

105. Find , if 

h id l i

d2y

dx
2

y = x3 + tanx

https://dl.doubtnut.com/l/_BKeWqK74zOSd
https://dl.doubtnut.com/l/_7PMqT6NqA7Kb
https://dl.doubtnut.com/l/_dERxjvSueeys
https://dl.doubtnut.com/l/_vCNW7felgqJF


Watch Video Solution

106. If , then prove that 

Watch Video Solution

y = A sinx + B cos x

+ y = 0
d2y

dx2

107. If , prove that 

Watch Video Solution

y = 3e2x + 2e3x

− 5( ) + 6y = 0
d2y

dx2

dy

dx

108. If ,then show that y = sin− 1 x

(1 − x2) − x = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_vCNW7felgqJF
https://dl.doubtnut.com/l/_vdKeArIozQ4f
https://dl.doubtnut.com/l/_fkEjudT6un4S
https://dl.doubtnut.com/l/_Z1dy4DynBkVY


Watch Video Solution

109. Find the second order derivative of the following

functions 

Watch Video Solution

x2 + 3x + 2

110. Find the second order derivative of the following

functions 

Watch Video Solution

x20

111. Find the second order derivative of the following

functions xcosx

https://dl.doubtnut.com/l/_Z1dy4DynBkVY
https://dl.doubtnut.com/l/_1RaPx0d8rtoG
https://dl.doubtnut.com/l/_9CIdTngXrIFn
https://dl.doubtnut.com/l/_5k5eMRBG2kj8


Watch Video Solution

112. Find the second order derivative of the following

functions 

Watch Video Solution

logx

113. Find the second order derivatives of the function

Watch Video Solution

x3 logx

114. Find the second order derivatives of the function

ex sin 5x

https://dl.doubtnut.com/l/_5k5eMRBG2kj8
https://dl.doubtnut.com/l/_oXnZMbR7IkGe
https://dl.doubtnut.com/l/_jpE0QwGnNp8l
https://dl.doubtnut.com/l/_IRE068avpq0P


Watch Video Solution

115. Find the second order derivative of the function

Watch Video Solution

e6x cos 3x

116. Find the second order derivative of the function

Watch Video Solution

tan− 1 x

117. Find the second order derivative of the function

log(logx)

https://dl.doubtnut.com/l/_IRE068avpq0P
https://dl.doubtnut.com/l/_3dai4oJsFZ9C
https://dl.doubtnut.com/l/_bNBdWy3JPoar
https://dl.doubtnut.com/l/_1jVC5TImvfUT


Watch Video Solution

118. Find the second order derivative of the function

Watch Video Solution

sin(logx)

119. If , prove that


Watch Video Solution

y = 5 cos x − 3 sinx + y = 0
d2y

dx
2

120. If  find  in terms of  alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2
y

https://dl.doubtnut.com/l/_1jVC5TImvfUT
https://dl.doubtnut.com/l/_VD4ap9cJMxHs
https://dl.doubtnut.com/l/_9TiuqVBaaHaa
https://dl.doubtnut.com/l/_oG1jW69iqP0W


121. If 
 Show that 

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx)

x2y2 + xy1 + y = 0

122. If  , show that 


Watch Video Solution

y = aemx + benx

− (m + n) + mny = 0
d2y

dx2

dy

dx

123. If  Show that 

Watch Video Solution

y = 500e7x + 600e− 7x. = 49y
d2y

dx
2

https://dl.doubtnut.com/l/_oG1jW69iqP0W
https://dl.doubtnut.com/l/_dZ7laHFXddqM
https://dl.doubtnut.com/l/_Jkm1P9pe1Xjh
https://dl.doubtnut.com/l/_Vv7qwpSdfTsr


124. If  , show that 

Watch Video Solution

ey(x + 1) = 1 = ( )
2

d2y

dx
2

dy

dx

125. If , show that 


 .

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

126. Verify Rolle's theorem for the function 

 in the interval [-2,2]

Watch Video Solution

f(x) = x2 + 2

https://dl.doubtnut.com/l/_O6Yq863ICh7Y
https://dl.doubtnut.com/l/_zdXc0Bkkg6PK
https://dl.doubtnut.com/l/_96IqHm2Q1ZHg
https://dl.doubtnut.com/l/_q7Bpp3aG4x4l


127. Verify Mean Value Theorem for the function

 in the interval 

Watch Video Solution

f(x) = x2 [2, 4]

128. Verify Rolle's Theorem for the function 

 , 

Watch Video Solution

f(x) = x2 + 2x − 8 x ∈ [ − 4, 2]

129. If  is a differentiable function and if

f'(x) does not vanish any where, then prove that

Watch Video Solution

f : [ − 5, 5] → R

f( − 5) ≠ f(5)

https://dl.doubtnut.com/l/_q7Bpp3aG4x4l
https://dl.doubtnut.com/l/_RIgNcHfP6wvQ
https://dl.doubtnut.com/l/_wwZqBLDqPfV9


130. Verify mean value theorem for the function

 in the interval [1,4] .

Watch Video Solution

f(x) = x2 − 4x − 3

131. Verify Lagrange 's mean value theorem, if

 in the interval [a,b], where a=1

and b=3. Find all  at which f'(c)=0.

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

132. Differentiate w.r.t. , the following functions:

(i) 


x

√3x + 2 +
1

√2x2 + 4

https://dl.doubtnut.com/l/_wwZqBLDqPfV9
https://dl.doubtnut.com/l/_IbZ6K4DMDIak
https://dl.doubtnut.com/l/_XfY4XHoK19nw
https://dl.doubtnut.com/l/_umOlbVizD49z


(ii) 


(iii) 

Watch Video Solution

esec2 x + 2 cos − 1 x

log7(logx)

133. Differentiate the following w.r.t. 

(i) 


(if) 


(iii) 

Watch Video Solution

x

cos − 1(sinx)

tan− 1( )
sinx

1 + cos x

sin− 1( )
2x+ 1

1 + 4x

134. Find  if  for all 

Watch Video Solution

f' (x) f(x) = (sinx)
sin x

0 < x < π

https://dl.doubtnut.com/l/_umOlbVizD49z
https://dl.doubtnut.com/l/_m83eZpZDFLba
https://dl.doubtnut.com/l/_2D31bq2hEx3f


135. For a positive constant a find , where 

, and 

Watch Video Solution

( )
dy

dx

y = at+ 1
t x = (t + )

a1

t

136. Differentiate  w.r.t 

Watch Video Solution

sin2 x ecos x

137. Differentiate w.r.t x the function 

Watch Video Solution

(3x2 − 9x + 5)
9

https://dl.doubtnut.com/l/_2D31bq2hEx3f
https://dl.doubtnut.com/l/_j2fTtZLSMowL
https://dl.doubtnut.com/l/_ripXAe3FItLe
https://dl.doubtnut.com/l/_5dUIrwgDjJXw
https://dl.doubtnut.com/l/_kA95yML9jQt0


138. Differentiate w.r.t x the function 

Watch Video Solution

sin3 x + cos6 x

139. Differentiate w.r.t x the function 

Watch Video Solution

(5x)3 cos 2x

140. Differentiate w.r.t x the function

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

https://dl.doubtnut.com/l/_kA95yML9jQt0
https://dl.doubtnut.com/l/_MvraYGUp3md5
https://dl.doubtnut.com/l/_rFDUOpxIH0Yr


141. Differentiate w.r.t x the function 

Watch Video Solution

cos − 1( )x
2

√2x + 7

142. Differentiate w.r.t x the functions

Watch Video Solution

cot − 1[ ]
√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

143. Differentiate w.r.t x the function 

Watch Video Solution

(logx)logx, x > 1

https://dl.doubtnut.com/l/_0MpSLP17SYQ4
https://dl.doubtnut.com/l/_wI1zVvvnVfNo
https://dl.doubtnut.com/l/_XQJEhJt0k6Hf
https://dl.doubtnut.com/l/_qwaKqgLcsEka


144. Differentiate w.r.t x the function

, for some constant  and 

Watch Video Solution

cos(a cos x + b sinx) a b

145. Differentiate w.r.t x the function

Watch Video Solution

(sinx − cos x) ( sin x− cos x )

146. Differentiate the following w.r.t.x 

for some fixed  and 

Watch Video Solution

xx + xa + ax + aa

a > 0 x > 0

https://dl.doubtnut.com/l/_qwaKqgLcsEka
https://dl.doubtnut.com/l/_wmgKeKmRBMWQ
https://dl.doubtnut.com/l/_5YqK6hrPFMgf
https://dl.doubtnut.com/l/_PM894ane0E2Q


147. Differentiate w.r.t x the function ,

for 

Watch Video Solution

xx2 − 3 + (x − 3)x
2

x > 3

148. Find

Watch Video Solution

, if y = 12(1 − cos t), x = 10(t − sin t). < t <
dy

dx

π

2

π

2

149. Find , if ,

Watch Video Solution

( )
dy

dx
y = sin− 1 x + sin− 1 √1 − x2

−1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_PM894ane0E2Q
https://dl.doubtnut.com/l/_Wezov6GQk6z3
https://dl.doubtnut.com/l/_bvfXmf7JVAVQ


150. if 
 prove that 

Watch Video Solution

x√1 + y + y√1 + x = 0

( ) = −
dy

dx

1

(1 + x)2

151. if , for some  prove

that is constant independent of a and b

Watch Video Solution

(x − a)2 + (y − b)2 = c2 c > 0

[1 + ( )
2
]

dy

dx

3
2

d2y

dx
2

152. If  prove that cos y = x cos(a + y)

( ) =
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_m8vX7I9KETbd
https://dl.doubtnut.com/l/_KCX82PLkuGg9
https://dl.doubtnut.com/l/_kEmsA0kCX0LD


Watch Video Solution

153. If  and ,

find 

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)

d2y

dx2

154. Using mathematical induction prove that

 for all positive integers .

Watch Video Solution

(xn) = nxn− 1d

dx
n

155. Using the fact that

 and thesin(A + B) = sinA cosB + cosA sinB

https://dl.doubtnut.com/l/_kEmsA0kCX0LD
https://dl.doubtnut.com/l/_JgelHYXRqv01
https://dl.doubtnut.com/l/_rLqlsX496u4F
https://dl.doubtnut.com/l/_cYDnJIsWbqZ0


technique differentiation. Obtain the sum
 formula for

cosines.

Watch Video Solution

156. "All continuous function are not 

differentiable." Justify your answer 

with an example

Watch Video Solution

157. If  prove that y =
∣
∣

∣

∣
∣

f(x) g(x) h(x)

l m n

a b c

∣
∣

∣

∣
∣

( ) =
∣
∣

∣

∣
∣

f' (x) g' (x) h' (x)

l m n

a b c

∣
∣

∣

∣
∣

dy

dx

https://dl.doubtnut.com/l/_cYDnJIsWbqZ0
https://dl.doubtnut.com/l/_ohgop4N8WhND
https://dl.doubtnut.com/l/_N1BxJtXsBPq5


Watch Video Solution

158. If  , then show that 


Watch Video Solution

y = ea cos − 1 x

(1 − x2)y2 − xy1 − a2y = 0

159. Let 


i) Find 


ii) Show that .

Watch Video Solution

y = (x + √1 + x2)
m

( )
dy

dx

(1 + x2) + x( ) − m2y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_N1BxJtXsBPq5
https://dl.doubtnut.com/l/_2EH5yTQvTYvu
https://dl.doubtnut.com/l/_pPZzNKxOnJhL


160. Let 


i) Express  and  in terms of  and 

ii) Hence find .

Watch Video Solution

y = tan− 1( )
1 − cos x

sinx

1 − cos x sinx sin( )
x

2

cos( )
x

2

( )
dy

dx

161. If , prove that 

Watch Video Solution

xy = ax2 +
b

x

x2y2 + 2(x( ) − y) = 0
dy

dx

https://dl.doubtnut.com/l/_t2lt92Qo8AHq
https://dl.doubtnut.com/l/_jcSFdNKgzeD6


162. Establish that  is continious at

origin.

Watch Video Solution

g(x) = 1 − x + |x|

163. a) Find  if


i) 


ii) 


b) If 


Prove that 

Watch Video Solution

( )
dy

dx

y = sin(x3 + 7)

x = a(t − sin t), y = a(1 − cos t)

y = a cos(logx) + b sin(logx)

x2 + x( ) + y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_5sW4jYp2yKi8
https://dl.doubtnut.com/l/_BP41zDhHehQU


164. Discuss the continuity of the function

Watch Video Solution

f(x) = {
if x < 0

x + 1 if x ≥ 0

sin x

x

165. Find the point of discontinuities of the function.

Watch Video Solution

x + 1

12x2 + 7x − 10

166. Consider  . Find the value

of k if f(x) is continuous at x=5` .

Watch Video Solution

f(x) = {
3x − 8 x ≤ 5

2k x > 5

https://dl.doubtnut.com/l/_6hFMi064hVnN
https://dl.doubtnut.com/l/_C2dthrJK9nio
https://dl.doubtnut.com/l/_wyAguSHmc7Vs


167. Find the point of discontinuity, if any of the following

functions 

Watch Video Solution

f(x) = {
if x ≠ 1

2 if x = 1

x2 − 1

x− 1

168. Find the value of , if any, so that the function

 is continuous

Watch Video Solution

m

h(x) = {
m(x2 − 2x) if x < 0

cos x if x ≥ 0

https://dl.doubtnut.com/l/_wyAguSHmc7Vs
https://dl.doubtnut.com/l/_Ruinhqm9ZExW
https://dl.doubtnut.com/l/_4sIVGQcLh6CA

