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BOOKS - PRADEEP PUBLICATION

CONTINUITY AND DIFFERENTIABILITY

EXAMPLE

1. The function f de�ned as  is :

Watch Video Solution

f(x) = {
x ≠ 0

0 0

sin x2

x

2. Discuss the continuity of the function 

Watch Video Solution

f(x) = {
x2 x ≤ 0

1 − x x > 0
atx = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qSPVT9vratTt
https://dl.doubtnut.com/l/_KzmLYMSWcmnG
https://dl.doubtnut.com/l/_B1sfZFcYRsFB


3. Find the value of  so that the function 

, becomes continuous at 

Watch Video Solution

f( )
π

4

f(x) = , x ≠
√2 cos x − 1

cot x − 1

π

4
x =

π

4

4. Find the relationship between a and b so that the function f de�ned by:

 is continuous at 

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3
x = 3

5. Find the relationship between a and b so that the function f de�ned by:

 is continuous at 

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3
x = 3

6. Discuss the continuity of the function : 

 at x = af(x) = {
whenx ≠ a

1 whenx = a

|x−a |

x−a

https://dl.doubtnut.com/l/_B1sfZFcYRsFB
https://dl.doubtnut.com/l/_mnq1FiKQKX1t
https://dl.doubtnut.com/l/_CbW6RkEY9fQi
https://dl.doubtnut.com/l/_VO9CtzupFxs0


Watch Video Solution

7. Let  show that f (x) is continouous

at x = 0.

Watch Video Solution

f(x) = {
+ cos x whenx ≠ 0

2 whenx = 0

sin x
x

8. Let 'f' be the function de�ned by . What

choice, if any, of f (0) will make it continuous at x = 0?

Watch Video Solution

f(x) = , x ≠ 0
√4 + x − 2

x

9. If  is continuous at x =2, �nd the value

of 'k'.

Watch Video Solution

f(x) =
⎧
⎨⎩

x ≠ 2

k x = 2

x3 +x2 − 16x+ 20

( x− 2 ) 2

https://dl.doubtnut.com/l/_VO9CtzupFxs0
https://dl.doubtnut.com/l/_CrAvsBoBudB2
https://dl.doubtnut.com/l/_Qkm5WPNxftnj
https://dl.doubtnut.com/l/_fCzCg1RPIMDW


10. If the function  is continuous at x =

1, �nd the values of a,b.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3ax + b if x > 1

11 if x = 1

5ax − 2b if x < 1

11. Find a,b so that the function  may be

continuous at x = 3 and x = 5

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1 x ≤ 3

ax + b 3 < x < 5

7 x ≥ 5

12. Let . Find k if f is continuous at x

= 1.

Watch Video Solution

f(X) = {
(x − 1)tan( x) x ≠ 1

k x = 1

π

2

https://dl.doubtnut.com/l/_pFiOO56H34ig
https://dl.doubtnut.com/l/_sB6zMae6tfsb
https://dl.doubtnut.com/l/_1paZ1oKiZl0G


13. Find a for which the function f de�ned as

is continuous at .

Watch Video Solution

(f(x) = {[(a sin( )(x + 1) if x ≤ 0], [( ) if x > 0]
π

2

tanx − sinx

x3

(x = 0)

14. Let  Then, the value of a if possible, so

that the function is continuous at x = 0, is……….

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

, x < 0

a, x = 0

, x > 0

1 − cos 4x

x2

√x

√16 + √x− 4

15. Determine the value of the constant k so that the function

 is continuous at x = 0

Watch Video Solution

f(x) = {
if x ≠ 0

k if x = 0

sin 2x
5x

https://dl.doubtnut.com/l/_is8oaLtljkP8
https://dl.doubtnut.com/l/_PfuHKgLgzSci
https://dl.doubtnut.com/l/_fL2vSmEMsRKT
https://dl.doubtnut.com/l/_5x0NHbC8FJWi


16. Examine for continuity, the function

Watch Video Solution

f(x) = {
|x − a|sin( ) if x ≠ a

0 if x = a

1
x−a

17. Let . Find k if f is continous at x =0

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

x < 0

k x = 0

x > 0

1 − cos 2x

2x2

x

|x |

18. Examine for continuity, the function 'f' de�ned by

 at x = 0

Watch Video Solution

f(x) = {
e1 /x x ≠ 0

0 x = 0

19. Discuss the continuity of fx) at x =0, when: 

f(x) = {
x ≠ 0

0 x = 0

e1 /x − 1

e1 /x + 1

https://dl.doubtnut.com/l/_5x0NHbC8FJWi
https://dl.doubtnut.com/l/_rdSIr1RPxYcV
https://dl.doubtnut.com/l/_cHmcjYYYNQK6
https://dl.doubtnut.com/l/_JTtiYzmIF4rv


Watch Video Solution

20. The function  is not de�ned at x =

0. Find the value of f(0) so that f is continuous at x = 0

Watch Video Solution

f(x) =
log(1 + ax) − log(1 − bx)

x

21. Let f(x) = [x] + [-x] for  and f (0) = . For what value of , if any, is f

continuous at x = 0?

Watch Video Solution

x ≠ 0 λ λ

22. Examine for cotinuity the function .

Watch Video Solution

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

−x + 2 if x > 0

23. Prove that the function  is continuous.f(x) = {
x < 0

x2 + 1 x ≥ 0

sin x
x

https://dl.doubtnut.com/l/_JTtiYzmIF4rv
https://dl.doubtnut.com/l/_ceKIEDyc3ed0
https://dl.doubtnut.com/l/_qhIJLjmiz8Ci
https://dl.doubtnut.com/l/_0fJtA3ahvcuV
https://dl.doubtnut.com/l/_TW4AwSiCk2C6


Watch Video Solution

24. Discuss the continuity of the function .

Watch Video Solution

f(x) = {
x if x > 0

x2 if x ≤ 0

25. Find the value of k so that the function  may

be continuous.

Watch Video Solution

f(x) = {
kx + 5 x ≤ 2

x − 1 x > 2

26. Show that the function  is a continous

function. Regardless of the choice of .

Watch Video Solution

f(x) = {
x + λ x < 1

λx2 + 1 x ≥ 1

λ ∈ R

https://dl.doubtnut.com/l/_TW4AwSiCk2C6
https://dl.doubtnut.com/l/_puVULcMfCaXR
https://dl.doubtnut.com/l/_oifAccbsqSL7
https://dl.doubtnut.com/l/_hQOmQEUxUf1d


27. Find all the points of discontinuity of the function f de�ned by

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2 if x < 1

0 if x = 1

x − 2 if x > 1

28. Locate the points of discontinuity of the function

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

(|x| + 3) if x ≤ − 3

−2x if − 3 < x < 3

6x + 2 if x ≥ 3

29. Let �nd  and  if f is a continuous

function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1 x ≤ − 1

λx + μ −1 < x < 3

5 x ≥ 3

λ μ

https://dl.doubtnut.com/l/_eFkfbgNbT4N2
https://dl.doubtnut.com/l/_wafEqO86mdJ3
https://dl.doubtnut.com/l/_vcjSFM6sc8xq


30. Prove that the following functions are continuous: 

Watch Video Solution

x + 2

(x − 1)(x − 3)

31. Prove that the following functions are continuous: 

|1+x+|x||

Watch Video Solution

32. Prove that the following functions are continuous: 

Watch Video Solution

esin − 1 x

33. Find the domain of the continuity of the following functions: 

sin− 1 x − [x]

https://dl.doubtnut.com/l/_ygqLymFTYizl
https://dl.doubtnut.com/l/_ZtiMDEMFdzpN
https://dl.doubtnut.com/l/_aufBdCmXQaWX
https://dl.doubtnut.com/l/_fh6xkjuCwqgn


Watch Video Solution

34. Find the domain of the continuity of the following functions: 

Watch Video Solution

sin− 1 x − [x]

35. Find the domain of the continuity of the following functions: 

Watch Video Solution

logx

√1 − 4x2

36. Let  and le f (a) = 0. Show

that f is continuous at x = a but not derivable thereat.

Watch Video Solution

f(x) = (x − a)cos( )f or x ≠ a
1

x − a

https://dl.doubtnut.com/l/_fh6xkjuCwqgn
https://dl.doubtnut.com/l/_PqQ8NxLSxoga
https://dl.doubtnut.com/l/_7xocmXCnKA7R
https://dl.doubtnut.com/l/_fXNndO5yhQLf


37. Show that the function  is continuous

but not di�erentiable at x= 0.

Watch Video Solution

f(x) = {
xn sin( ) x ≠ 0

0 x = 0

1
x

38. Show that the function  is continuous

but not di�erentiable at x= 0.

Watch Video Solution

f(x) = {
xn sin( ) x ≠ 0

0 x = 0

1
x

39. Show that the function  is continuous

but not di�erentiable at x= 0.

Watch Video Solution

f(x) = {
xn sin( ) x ≠ 0

0 x = 0

1
x

https://dl.doubtnut.com/l/_0RsmOY5CtDOr
https://dl.doubtnut.com/l/_IEsJIkgOR5TH
https://dl.doubtnut.com/l/_HXRAXjQWYX7Z


40. Let f(x) = x|x| for all x R . Discuss continuity and derivability of f(X) at

x = 0

Watch Video Solution

∈

41. Show that  is continuous but not di�erentiable at x =

5.

Watch Video Solution

f(x) = |x − 5|

42. Show that the function , is not

di�erentiable at x = -1 and x =1

Watch Video Solution

f(x) = |x − 1| + 1 ∣ f or allx ∈ R

43. Let . Show that f is continuous at 1. Find 'a'

so that it is derivable at 1.

f(x) = {
x + a x ≤ 1

ax2 + 1 x > 1

https://dl.doubtnut.com/l/_yVogyN9mN09W
https://dl.doubtnut.com/l/_MgMygcF5O4Wo
https://dl.doubtnut.com/l/_OAwNCjoFRnuB
https://dl.doubtnut.com/l/_L00Nmz2FBQ4j


Watch Video Solution

44. For what values of 'a' and 'b' the function: 

 is di�erentiable at x =c.

Watch Video Solution

f(x) = {
x2 x ≤ c

ax + b x > c

45. Show that the function de�ned by: 

 is not derivable at x =2.

Watch Video Solution

f(x) :{
3 − 2x if x < 2

3x − 7 if x ≥ 2

46. �nd derivative, �nd f' (2) when f(x) = 

Watch Video Solution

53x

47. Let f(x) = log x, Evaluate f' (e) .

https://dl.doubtnut.com/l/_L00Nmz2FBQ4j
https://dl.doubtnut.com/l/_aSUHoXa0OKK8
https://dl.doubtnut.com/l/_rSlrLwrJ4iEF
https://dl.doubtnut.com/l/_B0kaLeizyChn
https://dl.doubtnut.com/l/_nIK9LRZMFL4H


Watch Video Solution

48. Find the derivatives of the following functions from abinito 

Watch Video Solution

e2x

49. Find the derivatives of the following functions from abinito log(3x-1)

Watch Video Solution

50. Find the derivatives of the following function 

Watch Video Solution

e√sin x

51. Find the derivatives of the following functions 

Watch Video Solution

2sin2 x

https://dl.doubtnut.com/l/_nIK9LRZMFL4H
https://dl.doubtnut.com/l/_9o3gtqAyFyoq
https://dl.doubtnut.com/l/_31Zjs8LjMT5X
https://dl.doubtnut.com/l/_cv40K6gQULRp
https://dl.doubtnut.com/l/_q4RbIfyeKFDr
https://dl.doubtnut.com/l/_V8SqeA8hFpA2


52. Find  when 

Watch Video Solution

dy

dx
y = ex logx

53. Find  when 

Watch Video Solution

dy

dx
y =

ex − 1
ex + 1

54. Find  when 

Watch Video Solution

dy

dx
y =

1 − logx

1 + logx

55. Find  when 

Watch Video Solution

dy

dx
y = axxa, a > 0

56. Find  when 
dy

dx
y =

ex

1 + sinx

https://dl.doubtnut.com/l/_V8SqeA8hFpA2
https://dl.doubtnut.com/l/_i1Qop1ViFOSb
https://dl.doubtnut.com/l/_VzPnAmM1jHaS
https://dl.doubtnut.com/l/_ixs4jma2xDb0
https://dl.doubtnut.com/l/_Bs1Nr94c2ASe


Watch Video Solution

57. Find the derviatives of the following functions: 

Watch Video Solution

3x tanx

58. Find the derviatives of the following functions: 

Watch Video Solution

2 logx − 3 sinx + ex

59. Di�erentiate the following functions: x sin log x

Watch Video Solution

60. Di�erentiate the following functions: .x2ex sinx

https://dl.doubtnut.com/l/_Bs1Nr94c2ASe
https://dl.doubtnut.com/l/_O5sdZ7ZbrgOV
https://dl.doubtnut.com/l/_puq3We1pl0N4
https://dl.doubtnut.com/l/_xUQUyIYGy0OF
https://dl.doubtnut.com/l/_eR9IUU6XYy2o


Watch Video Solution

61. Find  when 

Watch Video Solution

( )
dy

dx
y = 2u3 + 1 and u =

1

x2 / 3

62. Di�erentiate  w.r.t.x.

Watch Video Solution

∣∣2x
2 − 1∣∣

63. Di�erentiate 

Watch Video Solution

f(x) = (x + 2)
2 / 3

(1 − x)
1

/3)w. r. t. x

64. If , show that 

Watch Video Solution

y = log

⎧⎪ ⎪
⎨
⎪ ⎪⎩

⎛
⎜ ⎜
⎝

ex
⎞
⎟ ⎟
⎠

⎫⎪ ⎪
⎬
⎪ ⎪⎭

( )
3

x− 2

x+ 2

4
=

dy

dx

x2 − 1

x2 − 4

https://dl.doubtnut.com/l/_eR9IUU6XYy2o
https://dl.doubtnut.com/l/_cXoNWRvsLw3y
https://dl.doubtnut.com/l/_6jqemipVOGuq
https://dl.doubtnut.com/l/_cFok5Un91wK1
https://dl.doubtnut.com/l/_PZvSCllrCwRL


65. Find the derivative of the function  w.r.t.x

Watch Video Solution

√a + √a + x

66. if , prove that : 

Watch Video Solution

y = √
1 − x

1 + x
(1 − x)2( ) + y = 0

dy

dx

67. Find the derivatives of following w.r.t.x 

Watch Video Solution

√3x − 2, x >
2

3

68. Find the derivatives of following w.r.t.x 

Watch Video Solution

(4x3 − 5x2 + 1)
4

https://dl.doubtnut.com/l/_PZvSCllrCwRL
https://dl.doubtnut.com/l/_l2UyN24jsTlX
https://dl.doubtnut.com/l/_hhvBAJrKu7if
https://dl.doubtnut.com/l/_hfQv99gZVdUE
https://dl.doubtnut.com/l/_fH8AVUbF1iQW


69. Use Chain Rule to �nd the derivatives of the following: 

Watch Video Solution

f(x) = (2x2 + 3) (x + 5) −
5
3

1
3

70. Di�erentiate the following w.r.t. x: 

Watch Video Solution

√3x + 2 +
1

√2x2 + 4

71. Find  when , where x > a > 0

Watch Video Solution

dy

dx
y =

√x + a − √x − a

√x − a + √x + a

72. Di�erentiate the following w.r.t.x: 

Watch Video Solution

sinx3

https://dl.doubtnut.com/l/_fH8AVUbF1iQW
https://dl.doubtnut.com/l/_f21zguI6biqF
https://dl.doubtnut.com/l/_amNVxSHGWiks
https://dl.doubtnut.com/l/_d1ESMocah6LN
https://dl.doubtnut.com/l/_I7eEL7UJopT9


73. Di�erentiate the following w.r.t.x: 

Watch Video Solution

sin(logx)

74. Di�erentiate the following w.r.t.x: 

Watch Video Solution

x cot8 x

75. Di�erentiate the followig sin3x sin^3 x`

Watch Video Solution

w. r. t. x :

76. Di�erentiate the followig w.r.t.x: 

Watch Video Solution

√
secx − tanx

secx + tanx

https://dl.doubtnut.com/l/_I7eEL7UJopT9
https://dl.doubtnut.com/l/_oKDBc3xanh0D
https://dl.doubtnut.com/l/_kt8ihguZwyvy
https://dl.doubtnut.com/l/_I3SZv9HMExoy
https://dl.doubtnut.com/l/_v8u3tcFzwHmz
https://dl.doubtnut.com/l/_nvRsPhkvYrbV


77. Di�erentiate the followig w.r.t.x: 

Watch Video Solution

√( )
1 − sinx

1 + sinx

78. Di�erentiate the following w.r.t.x 

Watch Video Solution

(√
secx − 1

secx + 1

79. Di�erentiate the following w.r.t.x 

Watch Video Solution

(√
1 + tanx

1 − tanx

80. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

e−x2
sin(logx)

https://dl.doubtnut.com/l/_nvRsPhkvYrbV
https://dl.doubtnut.com/l/_w5zW1EDnWsrI
https://dl.doubtnut.com/l/_gyxk1DuCPRie
https://dl.doubtnut.com/l/_d2sRCJcsgPkv


81. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log√
1 − cos x

1 + cos x

82. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

log7(logx)

83. Find the derivative of 

Watch Video Solution

cos(sinx2)atx = √( )
π

2

84. Di�erentiate the following functions w.r.t.x. 

Watch Video Solution

esin √x

https://dl.doubtnut.com/l/_AYrOjHmu8xzC
https://dl.doubtnut.com/l/_P3hGsJlGCCrt
https://dl.doubtnut.com/l/_oache6V8B33e
https://dl.doubtnut.com/l/_m2htx8MQ0EhZ


85. Di�erentiate the following functions w.r.t.x. 

Watch Video Solution

log{tan( + )}
π

4

x

2

86. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log( )
x + √x2 − a2

x − √x2 − a2

87. If  then �nd .

Watch Video Solution

y = f( ) and f' (x) = sinx2,
2x − 1

x2 + 1

dy

dx

88. Find  when , 'a' being constant.

Watch Video Solution

dy

dx
y = √a + √a + √a + x2))

https://dl.doubtnut.com/l/_m2htx8MQ0EhZ
https://dl.doubtnut.com/l/_UMXu3wgjeNuL
https://dl.doubtnut.com/l/_E3qZTZAT59Rh
https://dl.doubtnut.com/l/_CAferkfqIp1O
https://dl.doubtnut.com/l/_xoAwmFlvWeSE


89.  dy/dx = 

Watch Video Solution

y = , provetˆ
cos x + sinx

cos x − sinx
sec2( + x)

π

4

90. If . Prove that 

Watch Video Solution

y =
ex − e−x

ex + e−x
= 1 − y2dy

dx

91. If  show that 

Watch Video Solution

y = √ ,
1 + ex

1 − ex
= , x < 0

dy

dx

ex

(1 − ex)√1 − e2x

92. If  then show that

Watch Video Solution

y = log
∣
∣
∣

∣
∣
∣
,

a − b cos x

a + b cos x
=

dy

dy

2ab sinx

a2 − b2 cos2 x

https://dl.doubtnut.com/l/_xoAwmFlvWeSE
https://dl.doubtnut.com/l/_aHdcbMz9M3uf
https://dl.doubtnut.com/l/_batEGXqUalq1
https://dl.doubtnut.com/l/_AJY5qQlknIo4
https://dl.doubtnut.com/l/_PMSTglpXa5fj
https://dl.doubtnut.com/l/_cF6Gs4E91mUI


93. If , prove that 

Watch Video Solution

y = e3 logx+ 2x = x2(2x + 3)e2xdy

dx

94. If , prove that 

Watch Video Solution

y =
log(x + √x2 + 1)

√x2 + 1
(x2 + 1) + xy = 1

dy

dx

95. If , then show that 

Watch Video Solution

x = and y =
1 − t2

1 + t2

2t

1 + t2
( ) + = 0
dy

dx

x

y

96. For a positive constant a �nd ,where

Watch Video Solution

dy

dx

y = a
t+ ( )

, and x = (t + )
a

1
t

1

t

https://dl.doubtnut.com/l/_cF6Gs4E91mUI
https://dl.doubtnut.com/l/_06CtQJuHbidI
https://dl.doubtnut.com/l/_feAOnnBG3k9B
https://dl.doubtnut.com/l/_LCzNsVLNiIOx


97. If  �nd dy/dx at  =

Watch Video Solution

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

π

4

98. Di�erntiate 

Watch Video Solution

sin2(θ2 + 1)w. r. tθ

99. Di�erenitiate  w.r.t. 

Watch Video Solution

sin2 x ecos x

100. Find , when 

Watch Video Solution

dy

dx

x = a(cos t + log
∣
∣
∣

∣
∣
∣
) and y = a sin t, 0 < t <

tan t
2

π

2

https://dl.doubtnut.com/l/_zurYpLyIEoyf
https://dl.doubtnut.com/l/_XFSAaokHnG20
https://dl.doubtnut.com/l/_VTDH74PEw0q7
https://dl.doubtnut.com/l/_W6hdd4ELvBrO
https://dl.doubtnut.com/l/_fz0eif3KFE7q


101. If , then prove that .

Watch Video Solution

x = ecos 2t and y = esin 2t =
dy

dx

−y logx

x logy

102. If , show that 

Watch Video Solution

x = √a
sin − 1 t

, y = √acos − 1 t = − , a > 0
dy

dx

y

x

103. Find  at  when 

Watch Video Solution

dy

dx
t =

π

4

xe− t(sin t + cos t) and y = e− t(sin t − cos t)

104. If x = a sin 2 t(1+cos 2t) and y = b cos 2t(1-cos 2t), �nd: the value of

Watch Video Solution

att = and t =
dy

dx

π

4

π

3

https://dl.doubtnut.com/l/_fz0eif3KFE7q
https://dl.doubtnut.com/l/_3uYM66b7Cpo2
https://dl.doubtnut.com/l/_Ovx8VxtgE45l
https://dl.doubtnut.com/l/_yV3UYLkPeRrt
https://dl.doubtnut.com/l/_tXgZVAPdbYOq


105. if , then show that 

Watch Video Solution

x = secθ − cos θ and y = secn θ − cosn θ

(x2 + 4)( )
2

= n2(y2 + 4)
dy

dx

106. Find  when , x > 1`

Watch Video Solution

dy

dx
y = sin− 1( ) + sec− 1( )

√x − 1

√x + 1

√x + 1

√x − 1

107. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

√sin− 1
√x)

108. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

cot − 1( )
1 + x

1 − x

https://dl.doubtnut.com/l/_tXgZVAPdbYOq
https://dl.doubtnut.com/l/_9zjGZBd80alk
https://dl.doubtnut.com/l/_La93C1uYQ0Md
https://dl.doubtnut.com/l/_gdOPlb5vMN1e


109. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1(
2x+ 1

1 + 4x

110. Di�erntiate the following functions w.r.t.x 

Watch Video Solution

x2 cot − 1 √x

111. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

tan− 1(sinx + cos x)

112. Di�erntiate the following functions w.r.t.x

tan− 1( ), − < x <
1 − cos x

sinx

π

2

π

2

https://dl.doubtnut.com/l/_gdOPlb5vMN1e
https://dl.doubtnut.com/l/_4jLU2gtd0jvn
https://dl.doubtnut.com/l/_1S2OanW17Uue
https://dl.doubtnut.com/l/_j8IH3VchffHM
https://dl.doubtnut.com/l/_T1r7SnXiFsni


Watch Video Solution

113. Di�erentiate the following w.r.t.x 

Watch Video Solution

tan− 1( )
cos x − sinx

cos x + sinx

114. Di�erntiate the following functions w.r.t.x 

Watch Video Solution

tan− 1( )
sinx

1 + cos x

115. Di�erentiate the following functions w.r.t.x

Watch Video Solution

tan− 1(secx + tanx), − < x <
π

2

π

2

116. Di�erentiate the following functions w.r.t.x

cos − 1(√ ), |x| < 1
1 + x

2

https://dl.doubtnut.com/l/_T1r7SnXiFsni
https://dl.doubtnut.com/l/_LM5IO4uVWKrF
https://dl.doubtnut.com/l/_QHPntoOwq2Fj
https://dl.doubtnut.com/l/_WukvO1kyqF9l
https://dl.doubtnut.com/l/_q2S7EJ9VJZEk


Watch Video Solution

117. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1( ), |x| ≤ 1
2x

1 + x2

118. Di�erntiate the following functions w.r.t.x 

Watch Video Solution

tan− 1( ), x ≠ 0
√1 + x

2

119. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

tan− 1( )
x

√1 + x2 − 1

120. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

tan− 1(√1 + x2 + x)

https://dl.doubtnut.com/l/_q2S7EJ9VJZEk
https://dl.doubtnut.com/l/_KjMPY3gtmNFy
https://dl.doubtnut.com/l/_mmyFqIimFlba
https://dl.doubtnut.com/l/_ESrXDDM76Noi
https://dl.doubtnut.com/l/_nFs7q5OxcVs0


121. Di�erntiate the following functions w.r.t.x

Watch Video Solution

cos(2 sin − 1x) + sin(2 sin− 1 x)

122. Find  when: 

Watch Video Solution

dy

dx
y = sin− 1( )

2x

1 + x2

123. Find y = 

Watch Video Solution

when
dy

dx
cos − 1( )

3 cos x − 4 sinx

5

124. Find  if 

Watch Video Solution

dy

dx
y = sin− 1[ ]

6x − 4√1 − 4x2

5

https://dl.doubtnut.com/l/_nFs7q5OxcVs0
https://dl.doubtnut.com/l/_LasLJtStLiAY
https://dl.doubtnut.com/l/_qB4TkLoFqizP
https://dl.doubtnut.com/l/_kKEyYJAkH0a4
https://dl.doubtnut.com/l/_FtvSGGG9XEZN


125. If dy/dx x in

(0,1)`

Watch Video Solution

y = tan− 1(2 ) + cos − 1( ), f ∈ d
x

1 − x2

1 − x2

1 + x2
when

126. If dy/dx x in

(0,1)`

Watch Video Solution

y = tan− 1(2 ) + cos − 1( ), f ∈ d
x

1 − x2

1 − x2

1 + x2
when

127. If dy/dx x in (1,

infty)`

Watch Video Solution

y = tan− 1( ) + cos − 1( ), f ∈ d
2x

1 − x2

1 − x2

1 + x2
when

128. If dy/dx x in

(0,1)`

y = tan− 1(2 ) + cos − 1( ), f ∈ d
x

1 − x2

1 − x2

1 + x2
when

https://dl.doubtnut.com/l/_hK9QERDrReht
https://dl.doubtnut.com/l/_dyStychediJm
https://dl.doubtnut.com/l/_dmqRwXTGIpCE
https://dl.doubtnut.com/l/_I27AL9ZkM6Aq


Watch Video Solution

129. If , �nd  when 

Watch Video Solution

y = tan− 1( ) + cos − 1( )
2x

1 − x2

1 − x2

1 + x2

dy

dx

x ∈ ( − ∞, − 1)

130. Find the derivative of

Watch Video Solution

sec− 1( )  w.r.t. √1 − x2   at x = .
1

2x2 − 1

1

2

131. Di�erentiate 

Watch Video Solution

sec− 1( )w. r. t sin− 1(3x − 4x3)
1

2x2 − 1

https://dl.doubtnut.com/l/_I27AL9ZkM6Aq
https://dl.doubtnut.com/l/_iInXNLzd9fQI
https://dl.doubtnut.com/l/_Re1kjYkTuIpb
https://dl.doubtnut.com/l/_m63MhaaghKaU


132. Di�erentiate  w.r.t.  .

Watch Video Solution

tan− 1( )
√1 + x2 − 1

x
sin− 1( )

2x

1 + x2

133. Di�erentiate  w.r.t. 

Watch Video Solution

tan− 1( )
√1 − x2

x
cos − 1(2x√1 − x2)

134. If  �nd 

Watch Video Solution

y = sin− 1[x√1 − x − √x(√1 − x2)]
dy

dx

135. If  , �nd y'(0)

Watch Video Solution

y = sin− 1( )
sinα sinx

1 − cosα sinx

https://dl.doubtnut.com/l/_RTnLvg46TONG
https://dl.doubtnut.com/l/_7q8mc90R3YO5
https://dl.doubtnut.com/l/_PwxqxGkdzZdE
https://dl.doubtnut.com/l/_Qy6SWIgObxTf


136. Find  in the following :  

Watch Video Solution

dy

dx

ax2 + 2hxy + by2 + 2gx + 2 + y + c = 0

137. Find  if 

Watch Video Solution

dy

dx
x + y = a

2
3

2
3

2
3

138. Find 

Watch Video Solution

if sin(x − y) = 3x
dy

dx

139. Find  where  

Watch Video Solution

dy

dx

ex logy = sin− 1 x + sin− 1 y

https://dl.doubtnut.com/l/_R3hN8r7xThCo
https://dl.doubtnut.com/l/_kM4X4lcX2ph5
https://dl.doubtnut.com/l/_oFGYZW03pfDs
https://dl.doubtnut.com/l/_LKtGn9NFrnvm
https://dl.doubtnut.com/l/_dEQvFpVz1Uoa


140. If y = x sin y, prove that 

Watch Video Solution

x =
dy

dx

y

1 − x cos y

141. If , prove that 

Watch Video Solution

siny = x sin(a + y) =
dy

dx

sin2(a + y)

sina

142. If  �nd 

Watch Video Solution

y = b tan− 1{ + tan− 1( )},
x

a

y

x

dy

dx

143. If  then show that .

Watch Video Solution

log(x2 + y2) = 2 tan− 1( ),
y

x
=

dy

dx

x + y

x − y

https://dl.doubtnut.com/l/_dEQvFpVz1Uoa
https://dl.doubtnut.com/l/_QgHoyWa2M115
https://dl.doubtnut.com/l/_gVxjZXQPbix1
https://dl.doubtnut.com/l/_Om1qHA2b75Xw


144. If 

Watch Video Solution

tan− 1( ) = a, provet = x
x2 − y2

x2 + y2

d̂y

dx

1 − tana

y(1 + tana)

145. If , then show that 

Watch Video Solution

√y + x + √y − x = a = 2
dy

dx

x

a2

146. If  show that 

Watch Video Solution

x√1 + y + y√1 + x = 0 = −
dy

dx

1

(1 + x)
2

147. If  , then prove that 

Watch Video Solution

y√1 − x2 + x√1 − y2 = 1 = − √
dy

dx

1 − y2

1 − x2

https://dl.doubtnut.com/l/_gQKpYn5gmWj0
https://dl.doubtnut.com/l/_5ybpxrUpUCGg
https://dl.doubtnut.com/l/_OGGUYYkPABzQ
https://dl.doubtnut.com/l/_wXW1t1u70WeK


148. Di�erentiate the following functions w.r.t. x 

Watch Video Solution

, x > 0
ex

2
tan− 1 x

√1 + x2

149. Di�erentiate the following functions w.r.t. x 

Watch Video Solution

(x , x > 0
√x2 + 4

(3x + 2)2 / 3

150. Find  when

Watch Video Solution

dy

dx
y = xlogx + (logx)

x
, x > 1

151. If , prove that 

Watch Video Solution

xy = ex−y =
dy

dx

logx

{log(xe)}2

https://dl.doubtnut.com/l/_JbYM2bTJhMfT
https://dl.doubtnut.com/l/_8rFqosf4ltTT
https://dl.doubtnut.com/l/_peWvsEVvWVdI
https://dl.doubtnut.com/l/_2u51nQ9znM62


152. If . Where x, y > 0 and  is a positive constant

greater than or equal to 2 , prove that 

Watch Video Solution

√( ) + √( ) = λ
x

y

y

x
λ

=
dy

dx

y

x

153. Di�erentiate 

Watch Video Solution

cos(xx)w. r. t. x

154. Di�erentiate the following functions w.r.t.x  (x^x) + sinx^logx

Watch Video Solution

155. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

(x + )
x

+ x1 +1

x

1
x

https://dl.doubtnut.com/l/_2u51nQ9znM62
https://dl.doubtnut.com/l/_BV3PAALQUvkz
https://dl.doubtnut.com/l/_wNMNH8Ife5gk
https://dl.doubtnut.com/l/_szyFFQNjTSld
https://dl.doubtnut.com/l/_usN2DyjwSAg9


156. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

(logx)x + xlogx

157. Find  if 

Watch Video Solution

dy

dx
xy + yx = ab

158. Find  when 

Watch Video Solution

dy

dx
(cos x)

y
= (cos y)

x

159. Find  when 

Watch Video Solution

dy

dx
y = 1010x + 10x

x

+ 10x
10

https://dl.doubtnut.com/l/_usN2DyjwSAg9
https://dl.doubtnut.com/l/_D7VBZEjSLLz0
https://dl.doubtnut.com/l/_NgkdXUKYLna1
https://dl.doubtnut.com/l/_dWZQXAPl6vl5
https://dl.doubtnut.com/l/_ydZB8wf2wfLS
https://dl.doubtnut.com/l/_9YmL796DQhYq


160. Find  when 

Watch Video Solution

dy

dx
xy = yx

161. Find  when 

Watch Video Solution

dy

dx
y = 10x

10x

162. If , �nd 

Watch Video Solution

y = (logcos x sinx)(logsin x cos x)
− 1

+ sin− 1( )
2x

1 + x2

atx =
dy

dx

π

4

163. Verify Rolle's Theorem for the function  in the

interval [-3,2]

Watch Video Solution

f(x) = x2 + x − 6

https://dl.doubtnut.com/l/_9YmL796DQhYq
https://dl.doubtnut.com/l/_cWyZL853n8dW
https://dl.doubtnut.com/l/_xySObcUwsLNT
https://dl.doubtnut.com/l/_g7qZT26axmhU
https://dl.doubtnut.com/l/_P9D5f6CiKv1I


164. Verify Rolle's theorem for the function 

in the interval [2,4]

Watch Video Solution

f(x) = x3 − 9x2 + 26x − 24

165. Verify Rolle's theorem for the function :  in the

interval [-2, 2]`

Watch Video Solution

f(x) = x3 − 4x

166. Verify Rolle's Theorem for the function  in

the interval 

Watch Video Solution

f(x) = cos{2(x − )}
π

4

[0, ]
π

2

167. Verify Rolle's theorem for function  in the interval 

.

W h Vid S l i

f(x) = ex cos x

[ − , ]
π

2

π

2

https://dl.doubtnut.com/l/_P9D5f6CiKv1I
https://dl.doubtnut.com/l/_02tg8csUeTwF
https://dl.doubtnut.com/l/_jFgNbWEbqdh9
https://dl.doubtnut.com/l/_0dDndImyhpPH


Watch Video Solution

168. Di�erentiate the following

Watch Video Solution

log(tanx)

169. Find the derivative of 

Watch Video Solution

tan 5x + sin 4x

170. Verify Lagrange's Mean value Theorem (LMV.) for the function f(x) =

x(2-x) in [0,1]`

Watch Video Solution

171. Verify lagrange mean value theorem for the function

in the interval [2,7]f(x) = 2x2 − 10x + 29

https://dl.doubtnut.com/l/_0dDndImyhpPH
https://dl.doubtnut.com/l/_ZWMessFaHAJl
https://dl.doubtnut.com/l/_08WwKOvchZTd
https://dl.doubtnut.com/l/_MfQNAn5hX1t4
https://dl.doubtnut.com/l/_ElgfDBE2xQui


Watch Video Solution

172. Verify Lagrange's Mean value theorem for the function

 in the interval [0,4]

Watch Video Solution

f(x) = x2 + x − 1

173. Verify Lagrange's Mean Value Theorem for the function f de�ned by

 in the interval [-1,4]

Watch Video Solution

f(x) = x3 + x2 − 6x

174. Find 'c' of Lagrange's Mean Value Theorem for the functions: 

 in the interval [0,1]

Watch Video Solution

f(x) = ex

https://dl.doubtnut.com/l/_ElgfDBE2xQui
https://dl.doubtnut.com/l/_udKD4cAMJ38a
https://dl.doubtnut.com/l/_e1w7GPSJh91I
https://dl.doubtnut.com/l/_3qlQsOjMTgcQ


175. Find 'c' of Lagrange's Mean Value Theorem for the functions: 

 in the interval [1,e]

Watch Video Solution

f(x) = logx

176. Find a point on the parabola , where the tangent s

parallel to the chord joining (3,0) and (4,1)

Watch Video Solution

y = (x − 3)2

177. Does Lagrange's mean value theorem apply to

. What conclusions can be drawn?

Watch Video Solution

f(x) = x1 / 3, − 1 ≤ x ≤ 1

178. Let  Verify Lagrange's mean value theorem

for the function `f(x) on [-1,2]

f(x){
2 + x3f or x ≤ 1

3xf or x > 1

https://dl.doubtnut.com/l/_CQvkNB7PWTFS
https://dl.doubtnut.com/l/_DhHhuzzEQFVG
https://dl.doubtnut.com/l/_Wi13CRO9QLwD
https://dl.doubtnut.com/l/_ri7TC9DVJUyi


EXERCISE

Watch Video Solution

1. Examine the continuity of  at x = 3`

Watch Video Solution

f(x) = {
x ≠ 3

6 x = 3

x2 − 9

x− 3

2. If  for  and f(x) = 2 when x = 1. Show that the

function f(X) is continuous at x = 1.

Watch Video Solution

f(X) =
x2 − 1

x − 1
x ≠ 1

3. The value of the constant k so that the function

 is continuous at x = 1 is

Watch Video Solution

f(x) = {
, if x ≠ 1

k , if x = 1

x2 − 3x+ 2
x− 1

https://dl.doubtnut.com/l/_ri7TC9DVJUyi
https://dl.doubtnut.com/l/_au8SGeq6d3VV
https://dl.doubtnut.com/l/_4vZ5bFd1SDlu
https://dl.doubtnut.com/l/_C6qIt0UUIaTH


4. The constant k, so that the  is

continuous at x = -1 is

Watch Video Solution

f(x) = {
if x ≠ − 1

k if x = − 1

x2 − 2x− 3

x+ 1

5. Examine the function  for continuity at x =

0

Watch Video Solution

f(X) = {
x ≠ 0

0 x = 0

1 − cos 3x
x

6. For what value of k, function  is continuous at x = 0 where

Watch Video Solution

f(x)

f(x) = {
k

, (
x ≠ 0

x = 0
)

1 − cos 4x

8x2

https://dl.doubtnut.com/l/_B9CdlbInDNMC
https://dl.doubtnut.com/l/_NY3m4B73crZL
https://dl.doubtnut.com/l/_0eWJDQ7Y69s1


7. A function f(x) is de�ned as  show that f(X)

is continous at x = 3.

Watch Video Solution

f(x) = {
x ≠ 3

5 x = 3

x2 −x− 6

x− 3

8. Discuss the continuity of the function f(x), where

, at x = 2,0 and -2.

Watch Video Solution

f(x) = {
2 − x x < 0

2 + x x ≥ 0

9. Discuss the continuity of the function  , where 

Watch Video Solution

f(x)atx = 0

f(x) = {
( ) x ≠ 0

0 x = 0

|x |
x

https://dl.doubtnut.com/l/_ucCtxlJ5aQW0
https://dl.doubtnut.com/l/_VyEHmZyQHOp0
https://dl.doubtnut.com/l/_YUBfNl3yeyBS


10. Discuss the continuity of the function f(x) at x = 2, where

Watch Video Solution

f(x) = {
3x + 5 if x ≥ 2

x2 if x < 2

11. Discuss continuity of  at x = 0

Watch Video Solution

f(X) = {
−1 x < 0

2 − x x ≥ 0

12. Examine the following functions for continuity: 

Watch Video Solution

f(x) = {
x ≠ 2

3 x = 2

2x2 − 3x− 2

x− 2

13. Examine the following functions for continuity: 

 at x = 1

W t h Vid S l ti

f(x) = {
x + a x < 1

ax2 + 1 x ≥ 1

https://dl.doubtnut.com/l/_KkrMffQKXkl1
https://dl.doubtnut.com/l/_kqf7VNYL6Qej
https://dl.doubtnut.com/l/_wGM3hQwDM4NP
https://dl.doubtnut.com/l/_ktVPkvk0yFjE


Watch Video Solution

14. Examine the following functions for continuity: 

 at x = 3

Watch Video Solution

f(x) = {
if x ≠ 3

0 if x = 3

|x− 3 |

2 ( x− 3 )

15. Examine the following functions for continuity: 

 at x = 0

Watch Video Solution

f(x) = {
x ≠ 0

2 x = 0

x− |x |
x

16. Examine the following functions for continuity: 

 at x = 1

Watch Video Solution

f(x) =
⎧
⎨
⎩

( ) if 0 ≤ x ≤ 1

2x2 − 3x + if 1 < x ≤ 2

x2

2

3
2

https://dl.doubtnut.com/l/_ktVPkvk0yFjE
https://dl.doubtnut.com/l/_rYqjNs4UUhr3
https://dl.doubtnut.com/l/_vKvrlm85aRdl
https://dl.doubtnut.com/l/_fH2r0cg5AYMo
https://dl.doubtnut.com/l/_uvAzvZlEhIdI


17. Examine the following functions for continuity: 

 

at x = 1

Watch Video Solution

f(x) = |x| + |x − 1|

18. Examine the continuity of the function

Watch Video Solution

f(x) = {
3x − 2 x ≤ 0

x + 1 x > 0
atx = 0

19. Is the function , n  N continuous at x =1?

Watch Video Solution

f(X) = {
x ≠ 1

n − 1 x = 1

1 −xn

1 −x ∈

20. If   

Prove that  remain discontinous at  for any real value of k.

f(x) = {
, x ≠ 0

k, x = 0

x

|x | + 2x2

f(x) x = 0

https://dl.doubtnut.com/l/_uvAzvZlEhIdI
https://dl.doubtnut.com/l/_OABuJzS72HE5
https://dl.doubtnut.com/l/_VV2LEmUoeg7S
https://dl.doubtnut.com/l/_eNEneABEv4ri


Watch Video Solution

21. Determine the value of the constant k so that the function

 is continuous at x = 0

Watch Video Solution

f(x) = {
if x ≠ 0

k if x = 0

sin 2x
5x

22. Determine the value of the constant k so that the function

 is continuous at 0.

Watch Video Solution

f(x) = {
x ≠ 0

4 + x x = 0

sin kx
x

23. Determine the value of the constant k so that the function

 is continuous at x = 5

Watch Video Solution

f(x) = {
3x − 8 if x ≤ 5

2k if x > 5

https://dl.doubtnut.com/l/_eNEneABEv4ri
https://dl.doubtnut.com/l/_Nc5MRUoriUvo
https://dl.doubtnut.com/l/_V4Py422aPYfk
https://dl.doubtnut.com/l/_Hbz2T6kk41Ie


24. Determine the value of the constant k so that the function

 is continuous at x .

Watch Video Solution

f(x) = {
kx + 1 if x ≤ π

cos x if x > π
= π

25. Determine the value of the constant k so that the function

 is continuous at x = 5.

Watch Video Solution

f(x) = {
kx + 1 if x ≤ 5

3x − 5 if x > 5

26. Determine the value of the constant k so that the function

 is continuous at x = 0

Watch Video Solution

f(x) = {
k(x2 + 2) if x ≤ 0

3x + 1 if x > 0

27. Determine the value of the constant k so that the function

 is continuous at x = 0f(x) = {
2x2 + k if x ≥ 0

−2x2 + 4 if x < 0

https://dl.doubtnut.com/l/_kQGxzYJbW1gS
https://dl.doubtnut.com/l/_hywpkbkqH3Bk
https://dl.doubtnut.com/l/_UjImO2N0wfiR
https://dl.doubtnut.com/l/_zKgzy4QRHLgR


Watch Video Solution

28. Find the values of a so that the function f de�ned by

 may be continuous at x = 0.

Watch Video Solution

f(X) = {
x ≠ 0

1 x = 0

sin2 ax

x2

29. Find the value of a if the function f de�ned by

 is continuous at x = 2.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x − 1 x < 2

a x = 2

x + 1 x > 2

30. Show that the function f(x) = |x + 1| + | x - 1| is continuous at x = -1 , x = 1

Watch Video Solution

https://dl.doubtnut.com/l/_zKgzy4QRHLgR
https://dl.doubtnut.com/l/_AZftDPmsa1pD
https://dl.doubtnut.com/l/_GPrfSenF1z4z
https://dl.doubtnut.com/l/_9Rp4dqSJoTZi


31. Consider the functions de�ned as follows, for . In each case,

what choice (if any) of f (0) will make it continuous at x = 0? 

Watch Video Solution

x ≠ 0

f(x) =
3x + 4 tanx

x

32. Consider the functions de�ned as follows, for . In each case,

what choice (if any) of f (0) will make it continuous at x = 0? 

A. Consider the functions de�ned as follows, for . In each case,

what choice (if any) of f (0) will make it continuous at x = 0? 

B. 

C. 

D. 

x ≠ 0

f(x) =
3x + 4 tanx

x

x ≠ 0

f(x) =
3x + 4 tanx

x

https://dl.doubtnut.com/l/_ow6QMdmMFJL7
https://dl.doubtnut.com/l/_KEpDsUJoirTu


Watch Video Solution

33. Find a R so that  is continuous at 0.

Watch Video Solution

∈ f(x) = {
x2 x ≥ 0

ax x < 0

34. Find  if  is continuous at 0.

Watch Video Solution

k ∈ R f(x) = {
x ≠ 0

k x = 0

cos2 x− sin2 x− 1

√x2 + 1 − 1

35. Let  If f is continuous at x=0, �nd a.

Watch Video Solution

f(x) = {
x ≠ 0

if x = 0

1 − cos ax
x sin x

1
2

36. Find the value of the constant k so that function 

 is continuous at f(x) = {
ifx ≠

3 if x =

k cos x
π− 2π

π

2
π

2

x =
π

2

https://dl.doubtnut.com/l/_KEpDsUJoirTu
https://dl.doubtnut.com/l/_SWrnV0yPKeZX
https://dl.doubtnut.com/l/_09VKYyqxBP4w
https://dl.doubtnut.com/l/_F2L2xCYoOJUb
https://dl.doubtnut.com/l/_GXURmirXrXvg


Watch Video Solution

37. Examine the following functions for continuity: 

 at x = 0, where n  1.

Watch Video Solution

f(x) = {
xn x ≠ 0

− x = 0

sin 1
x ≥

38. Examine the following functions for continuity: 

 at x = 0

Watch Video Solution

f(x) = {
x cos( ) x ≠ 0

0 x = 0

1
x

39. Examine the following functions for continuity: 

 at x = a

Watch Video Solution

f(x) = {
(x − a)cos( ) x ≠ a

0 x = a

1
x−a

https://dl.doubtnut.com/l/_GXURmirXrXvg
https://dl.doubtnut.com/l/_20vxuFZR1IEs
https://dl.doubtnut.com/l/_zumvRvoKqelb
https://dl.doubtnut.com/l/_ypMOsOKMA1JD
https://dl.doubtnut.com/l/_pD1y5HVBD7PN


40. Examine the following functions for continuity: 

 at x = 0

Watch Video Solution

f(x) = {
e1 /x x ≠ 0

1 x = 0

41. If  is continuous at x =2, then the

value of a is

Watch Video Solution

f(x) = {
x ≠ 2

2 x = 2

x2 − ( a+ 2 ) x+a

x− 2

42. Find f(0) if the function de�ned as

, is continuous at x =

0. ab  0

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

(f or x ≠ 0)
log(1 + ) − log(1 − )x

a
x

b

x

≠

https://dl.doubtnut.com/l/_pD1y5HVBD7PN
https://dl.doubtnut.com/l/_lkDJIQFTuc3S
https://dl.doubtnut.com/l/_Whwa8oOCmXnj


43. For what value of  is the function de�ned by

 continuous at x

= 0? What about continuity at x = 1?

Watch Video Solution

λ

f(x) = {λ(x2 − 2x), if x ≤ 0, 4x + 1, if x > 0}

44. Show that the function de�ned by  is discontinuous at

all integral points. Here  denotes the greatest integer less than or

equal to x.

Watch Video Solution

g(x) = x − [x]

[x]

45. Show that the function f(x) = |sin x + cos x | is continuous at x = .

Watch Video Solution

π

https://dl.doubtnut.com/l/_dTU3sHSSB7HE
https://dl.doubtnut.com/l/_ReGIGJEmW14b
https://dl.doubtnut.com/l/_BPPbP6IawtFN


46. Extend the de�nation of the function

 by continuity at 

Watch Video Solution

f(x) = , x ≠ π
1 − cos[7(x − π)]

5(x − π)2
x = π

47. Let . Is it a continuous function? Justify

your answer.

Watch Video Solution

f(x) = {
4x − 3 if x < 0

4x + 3 if x ≥ 0

48. Prove that the following functions are continuous at all points of their

domains: f(x) = cos x

Watch Video Solution

49. Prove that the following functions are continuous: 

cot x

https://dl.doubtnut.com/l/_X7d4QfqJHyE3
https://dl.doubtnut.com/l/_MlcgxFFjbdv1
https://dl.doubtnut.com/l/_KC9v14uL0cSX
https://dl.doubtnut.com/l/_EbQz7DXfb5lt


Watch Video Solution

50. Prove that the following functions are continuous: 

sec x

Watch Video Solution

51. Prove that the following functions are continuous: 

Watch Video Solution

sin− 1 x

52. Prove that the function f de�ned by  is a

continuous function at x= 1.

Watch Video Solution

f(x) = x3 + x2 − 1

https://dl.doubtnut.com/l/_EbQz7DXfb5lt
https://dl.doubtnut.com/l/_WzTaJKHwM5qk
https://dl.doubtnut.com/l/_itlKG453mBds
https://dl.doubtnut.com/l/_y6AKAFsv0rGb


53. Prove that the following functions are continuous: 

Watch Video Solution

|x + 1| + |x|

54. Prove that the following functions are continuous: 

sin |x|

Watch Video Solution

55. Prove that the following functions are continuous: 

|sin x|

Watch Video Solution

56. Prove that the following functions are continuous: 

|cos x|

https://dl.doubtnut.com/l/_q0ZCzTXJJtoo
https://dl.doubtnut.com/l/_EeFQho7A7L4a
https://dl.doubtnut.com/l/_P70aPyUEEsun
https://dl.doubtnut.com/l/_nZorAsRekWyR


Watch Video Solution

57. Prove that the following functions are continuous: 

Watch Video Solution

cos x2

58. Show that the following functions are continuous: 

Watch Video Solution

f(x) = sin(x2)

59. Prove that the following functions are continuous: 

Watch Video Solution

ecos x

https://dl.doubtnut.com/l/_nZorAsRekWyR
https://dl.doubtnut.com/l/_uGG7Dw79qikr
https://dl.doubtnut.com/l/_KIgd9UJRt83P
https://dl.doubtnut.com/l/_Y8kUNcjsYsgt


60. Prove that the following functions are continuous: 

Watch Video Solution

ex(tanx)

61. Prove that the following functions are continuous: 

Watch Video Solution

x2 + x + 1

(x − 1)(x − 2)

62. If , show that f is continuous every

where except at x = 4.

Watch Video Solution

f(x) = , x ≠ 4, f(4) = 0
|x − 4|

4 − x

63. Examine for continuity the following functions: 

f(x) =
x if x ≠ 0

1 if x = 0

https://dl.doubtnut.com/l/_qOkQh24Bm1C0
https://dl.doubtnut.com/l/_AOavl5VDm6oW
https://dl.doubtnut.com/l/_O0xEF2eGEngO
https://dl.doubtnut.com/l/_2zL80OIx5bhk


Watch Video Solution

64. Examine for continuity the following functions: 

Watch Video Solution

f(x) =
x ≠ 0

0 x = 0

x

|x |

65. Examine for continuity the following functions: 

Watch Video Solution

f(x) =
x2 if x ≥ 1

x if x < 1

66. Examine for continuity the following functions: 

Watch Video Solution

f(x) =
2x − 1 if x < 2

x if x ≥ 23
2

https://dl.doubtnut.com/l/_2zL80OIx5bhk
https://dl.doubtnut.com/l/_1AdvTv8SykSx
https://dl.doubtnut.com/l/_fBdc6EebzogR
https://dl.doubtnut.com/l/_wBh6IQCiMWA1


67. Examine for continuity the following functions: 

Watch Video Solution

f(x) = {
sinx if x < 0

x if x ≥ 0

68. Examine for continuity the following functions: 

Watch Video Solution

f(x) = {
x2 if x ≤ 1

x − 2 if x > 1

69. Examine for continuity the following functions: 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2 if x ≤ − 1

2x if − 1 < x ≤ 1

2 if x > 1

https://dl.doubtnut.com/l/_vni7iGvIIggB
https://dl.doubtnut.com/l/_VEq0e0ciVulL
https://dl.doubtnut.com/l/_E4pgFXGzg1ma


70. Locate the points of discontinuity of the function: 

Watch Video Solution

f(x) = {
if x ≠ 2

16 if x = 2

x4 − 16
x− 2

71. Locate the points of discontinuity of the following functions: 

Watch Video Solution

f(x) = {(
x3 − x2 + 2x − 2 x ≠ 1

4 x = 1

72. Determine the constant k(if it exists), so that the following functions

may be continuous: 

Watch Video Solution

f(x) = {
kx2 x ≤ 2

3 x > 2

https://dl.doubtnut.com/l/_cGZqHgzdojj4
https://dl.doubtnut.com/l/_uXX93llwWXw2
https://dl.doubtnut.com/l/_s8M46nllSsxg


73. Determine the constant k(if it exists), so that the following functions

may be continuous: 

Watch Video Solution

f(x) = {
k(x2 − 2x) x < 0

cos x x ≥ 0

74. For what choice of a and b are the following functions continuous? 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

ax2 + b x > 2

2 x = 2

2ax − b x < 2

75. Find the values of a and b so that the following function is continuous

at x = 3 and x=5: 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1 if x ≤ 3

ax + b if 3 < x < 5

7 if 5 ≤ x

https://dl.doubtnut.com/l/_rK5kXbbVrMKJ
https://dl.doubtnut.com/l/_ZXAM9Cj144NS
https://dl.doubtnut.com/l/_74U5AGKQ7Gc8


76. For what choice of a and b are the following functions continuous? 

Watch Video Solution

f(x) = {
x2 x ≤ 0

ax + b x > 0

77. Examine for continuity the function : at x =

0

Watch Video Solution

f(x) = {
sin− 1|x| x ≠ 0

0 x = 0

78. Let �nd  and  if f is a continuous

function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1 x ≤ − 1

λx + μ −1 < x < 3

5 x ≥ 3

λ μ

79. Examine the function [1-x]+[x-1] for continuity at x = 1.

https://dl.doubtnut.com/l/_co0xqvqDX8uv
https://dl.doubtnut.com/l/_t3WNVUxCfQZR
https://dl.doubtnut.com/l/_3Xb6DydAINdA
https://dl.doubtnut.com/l/_svdmyd1Qf1wA


Watch Video Solution

80. Find the domain of continuity of the following functions: 

Watch Video Solution

f(x) =
sin− 1 x

[x]

81. Find the domain of the following functions: 

Watch Video Solution

f(x) = log(1 − x) + √x2 − 1

82. Find the domain of continuity of the following functions: 

Watch Video Solution

f(f(x)), wheref(x) =
1

x − 1

https://dl.doubtnut.com/l/_svdmyd1Qf1wA
https://dl.doubtnut.com/l/_Ai5x9QFJVHz4
https://dl.doubtnut.com/l/_VteoYA3uyfPK
https://dl.doubtnut.com/l/_2KJamzh3fccH


83. Find the domain of continuity of the following functions: 

`f(x) = | 2 - 3x + |x| |.

Watch Video Solution

84. Given the function . Find the points of discontinuity of

te composite function 

Watch Video Solution

f(x) =
1

x + 2

y = f(f(x))

85. Find all the points of discontinuity of the function

, where t 

Watch Video Solution

f(t) = ( )
1

t2 + t − 2
=

1

x − 1

86. Examine the following functions for continuity: 

 at x = 0f(x) = {
x cos( ) x ≠ 0

0 x = 0

1
x

https://dl.doubtnut.com/l/_JwMGV6haQnxH
https://dl.doubtnut.com/l/_yjeXu7mxZvsG
https://dl.doubtnut.com/l/_222e33vpO0yk
https://dl.doubtnut.com/l/_4ytz6HHzw0Us


Watch Video Solution

87. Examine for continuity and di�erentiability, each of the following

functions: 

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0
atx = 0

1
x

88. Examine for continuity, each of the following functions: 

 at x = a

Watch Video Solution

f(x) = {
(x − a)sin( ) x ≠ a

0 x = a

1
x−a

89. Examine for continuity and di�erentiability, each of the following

functions: 

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0
atx = 0

1
x

https://dl.doubtnut.com/l/_4ytz6HHzw0Us
https://dl.doubtnut.com/l/_h2pYnHU6jALN
https://dl.doubtnut.com/l/_M1PqnOJ7xlUs
https://dl.doubtnut.com/l/_qTCI8s6mocqC


Watch Video Solution

90. Examine for continuity and di�erntiability, each of the following

functions: 

Watch Video Solution

f(x) = {
1 + x x ≤ 0

1 − x x > 0
atx = 0

91. Examine for continuity the following functions: 

Watch Video Solution

f(x) =
x2 if x ≥ 1

x if x < 1

92. Let f(x) = x+ |x|. Show that f is continuous but not derivable at x = 0

Watch Video Solution

https://dl.doubtnut.com/l/_qTCI8s6mocqC
https://dl.doubtnut.com/l/_jcSdkuMIIYH6
https://dl.doubtnut.com/l/_i8DACRqPnzaO
https://dl.doubtnut.com/l/_MmCtCEgLeynE


93. Show that the function  is continuous at 

. Also show that f is di�erentiable at .

Watch Video Solution

f(x) = {
−x2 x ≤ 0

x2 x > 0

x = 0 x = 0

94. The function 'f' de�ned as: 

 is derivable for every x, Find the

values of 'a' and 'b'.

Watch Video Solution

f(x) = {
x2 + 3x + a if x ≤ 1

bx + 2 if x > 1

95. Find a R so that  is continuous at 0.

Watch Video Solution

∈ f(x) = {
x2 x ≥ 0

ax x < 0

https://dl.doubtnut.com/l/_0a7Txhmt0dtR
https://dl.doubtnut.com/l/_w0rKUyvJbpGq
https://dl.doubtnut.com/l/_GuQCcFLA31ib


96. Examine the di�erentiability of the function 'f' de�ned by: 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3 if − 3 ≤ x < − 2

x + 1 if − 2 ≤ x < 0

x + 2 if 0 ≤ x ≤ 1

97. Show that the function 'f' de�ned as follows, is continuous at x = 2, but

not di�erentiable there at: 

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

3x − 2 0 < x ≤ 1

2x2 − x 1 < x ≤ 2

5x − 4 x > 2

98. If f(x) = , �nd f' (3) starting from de�nation

Watch Video Solution

ex

99. If f(x) =  �nd f' (x) .e√x

https://dl.doubtnut.com/l/_cisXw5ikRoyF
https://dl.doubtnut.com/l/_rdnxSHRpE8vT
https://dl.doubtnut.com/l/_rDnooqyDHlSz
https://dl.doubtnut.com/l/_PiSUYVJfLZ0N


Watch Video Solution

100. A function  satis�es the equation 

for all x, y in R and f(x)  0 for any x in R. Let the function be

di�erentiable at x = 0 and f'(0) = 2 Show that f'(x) = 2 f(x) for all x in R.

Hence, determine f(x).

Watch Video Solution

f :R → R f(x + y) = f(x). f(y)

≠

101. If f(x) = log (2x-1), �nd f'( c ) .

Watch Video Solution

102. If , then at x = 0 f(x) is

Watch Video Solution

f(x) =
⎧
⎨⎩

x( ), x ≠ 0

      0, x = 0

e1 /x −e− 1 /x

e1 /x +e− 1 /x

https://dl.doubtnut.com/l/_PiSUYVJfLZ0N
https://dl.doubtnut.com/l/_WXjBFhqDGvfe
https://dl.doubtnut.com/l/_zvLUa9WGqV9w
https://dl.doubtnut.com/l/_HUyLmIQRuVt2


103. Find f'(X) using �rst prinicples when 

Watch Video Solution

f(x) = e3x− 2

104. Find f'(X) using �rst prinicples when 

Watch Video Solution

f(x) = log(2x + 3)

105. Find derivative of each of the following functions: 

Watch Video Solution

ex + logx

106. Find derivative of each of the following functions: 

Watch Video Solution

x2 logx

https://dl.doubtnut.com/l/_MYHKAOhYCDwV
https://dl.doubtnut.com/l/_E8J3Q2e1Uzq1
https://dl.doubtnut.com/l/_xhZFl9tFa2iv
https://dl.doubtnut.com/l/_iY8N5IgrMogR
https://dl.doubtnut.com/l/_psRzyBGDODiJ


107. Find derivative of each of the following functions: 

Watch Video Solution

logx

x

108. Find derivative of each of the following functions: 

Watch Video Solution

ex

1 + x2

109. Find derivative of each of the following functions: 

Watch Video Solution

ex sinx
secx

110. Find derivative of each of the following functions: 

h id l i

ex logx

x2

https://dl.doubtnut.com/l/_psRzyBGDODiJ
https://dl.doubtnut.com/l/_3pBygR4OEekq
https://dl.doubtnut.com/l/_4HqoMMi45s3a
https://dl.doubtnut.com/l/_3NiePGK91FpR


Watch Video Solution

111. Find derivative of each of the following functions: 

Watch Video Solution

ex(x − 1)

x + 1

112. Find derivative of each of the following functions: 

Watch Video Solution

ex + sinx
1 + logx

113. Find derivative of each of the following functions: 

Watch Video Solution

xex sinx

https://dl.doubtnut.com/l/_3NiePGK91FpR
https://dl.doubtnut.com/l/_jQXLYz6m7WEY
https://dl.doubtnut.com/l/_92Cjqz7s4M6j
https://dl.doubtnut.com/l/_jzDnXGEmh2Z8


114. Find derivative of each of the following functions: 

Watch Video Solution

x2 logx cos x

115. Find  when 

Watch Video Solution

dy

dx
y = sinu, u = e√t and t = logx

116. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

sec(3x + 3)

117. Find the derivatives of the following functions at any point of their

domains: 

https://dl.doubtnut.com/l/_kSaMnjLD5w6T
https://dl.doubtnut.com/l/_JWaH3Y4uWOya
https://dl.doubtnut.com/l/_EC4e4WoPH2cE
https://dl.doubtnut.com/l/_bQ9J6h7B6coS


Watch Video Solution

sin 2x + (2x + 5)2

118. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

cos x2

119. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

cos(logx)

120. Find the derivatives of the following functions at any point of their

domains: 

https://dl.doubtnut.com/l/_bQ9J6h7B6coS
https://dl.doubtnut.com/l/_EJpcwWLf7DTP
https://dl.doubtnut.com/l/_2gX33QWmvVMl
https://dl.doubtnut.com/l/_anZ8V7GsGXFL


Watch Video Solution

ecos x+ 2

121. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

ex
2

122. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

log|sinx|

123. Find the derivatives of the following functions at any point of their

domains: 

https://dl.doubtnut.com/l/_anZ8V7GsGXFL
https://dl.doubtnut.com/l/_ClyPSez4zGfH
https://dl.doubtnut.com/l/_iutnawmgJfWk
https://dl.doubtnut.com/l/_RGIf5swa77zD


Watch Video Solution

√1 + tanx

124. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

cos(1 − x2)
2

125. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

√
1 + x

1 − x

126. Find the derivatives of the following functions at any point of their

domains: 

https://dl.doubtnut.com/l/_RGIf5swa77zD
https://dl.doubtnut.com/l/_Dv6viwhioY8y
https://dl.doubtnut.com/l/_XGQDH2rVrxCK
https://dl.doubtnut.com/l/_zu5D6l4yF0bt


Watch Video Solution

ex cot x

127. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

sin2(ax2 + bx + c), n ≠ − 1

128. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

2cos2 x

129. Find the derivatives of the following functions at any point of their

domains: 

https://dl.doubtnut.com/l/_zu5D6l4yF0bt
https://dl.doubtnut.com/l/_8FhXaiLLmeCA
https://dl.doubtnut.com/l/_nMmkKqkd9HU5
https://dl.doubtnut.com/l/_UWK6GZcULPpM


Watch Video Solution

sin √x + cos2
√x

130. Find the derivatives of the following functions at any point of their

domains: 

Watch Video Solution

sec(tan √x)

131. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x3 − 8

(x + 2)
3

132. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin 2x cos 3x

https://dl.doubtnut.com/l/_UWK6GZcULPpM
https://dl.doubtnut.com/l/_IRA8ZRN4hgIf
https://dl.doubtnut.com/l/_NXhPyy0bdEbQ
https://dl.doubtnut.com/l/_Z9PCA9APn19J


133. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin2 x

1 + cos2 x

134. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

1

log(cos x)

135. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin 2x

ex

https://dl.doubtnut.com/l/_Z9PCA9APn19J
https://dl.doubtnut.com/l/_bMe1gGqkhDZR
https://dl.doubtnut.com/l/_RUxxah0sR5BW
https://dl.doubtnut.com/l/_Q4zN8Dnmc1Bu


136. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x

sin 3x

137. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

ex + logx

sin 3x

138. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sinx + x2

cot 2x

139. Di�erentiate the following functions w.r.t.x. 

1 − cos x

1 + cos x

https://dl.doubtnut.com/l/_262imjR6ly5v
https://dl.doubtnut.com/l/_yqUByP5IPvF0
https://dl.doubtnut.com/l/_cv3aLP5WbLpa
https://dl.doubtnut.com/l/_PaaPL3TDltIl


Watch Video Solution

140. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√
1 − cos x

1 + cos x

141. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√
1 − tanx

1 + tanx

142. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sinx

√cos x

https://dl.doubtnut.com/l/_PaaPL3TDltIl
https://dl.doubtnut.com/l/_QG1OIoeDq5F7
https://dl.doubtnut.com/l/_X28aLLoS0b9b
https://dl.doubtnut.com/l/_ByJRxrhxjsWp


143. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log(secx + tanx)

144. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin(√sinx + cos x)

145. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√cos(1 + x2)

146. Di�erentiate the following functions w.r.t.x : 

tan2(√x4 + 3)

https://dl.doubtnut.com/l/_AHJthX5Dm9iw
https://dl.doubtnut.com/l/_jrNNS8EhWKy6
https://dl.doubtnut.com/l/_Wns8JK9XIyCg
https://dl.doubtnut.com/l/_SWuZPlJkK0CT


Watch Video Solution

147. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

cos( )
x

x + 1

148. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√(log(sin( − 1)))
x2

3

149. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log√
1 − sinx

1 + sinx

https://dl.doubtnut.com/l/_SWuZPlJkK0CT
https://dl.doubtnut.com/l/_UF5QxNuHGZat
https://dl.doubtnut.com/l/_2kooXAY11JWw
https://dl.doubtnut.com/l/_8GCuGL8z4MDS


150. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin(log(log 3x)

151. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√tan √x

152. Di�erentiate the following function w.r.t x 

Watch Video Solution

cos(x3). sin2(x5)

153. Di�erentiate the following functions w.r.t.x : 

2√cot x(x2)

https://dl.doubtnut.com/l/_62amsDwkYfZ9
https://dl.doubtnut.com/l/_bgx7pv9liq3z
https://dl.doubtnut.com/l/_NYUsug6uwHHb
https://dl.doubtnut.com/l/_9oET1HBqA8t8


Watch Video Solution

154. Di�erentiate the following functions : 

Watch Video Solution

sinP x cosq x

155. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

eax cos(bx + c)

156. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

e2x − 1

e2x + 1

https://dl.doubtnut.com/l/_9oET1HBqA8t8
https://dl.doubtnut.com/l/_OnQEHiE9lN9f
https://dl.doubtnut.com/l/_oR3k03nHjBEs
https://dl.doubtnut.com/l/_zntmcioA0HrR


157. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

e2x − e− 2x

e2x + e− 2x

158. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

( )
2

2x3 + 1

3x2 + 1

159. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x

a − √a2 − x2

160. Di�erentiate the following functions w.r.t.x : 

(x5 − 2x − 1)
3 / 2

x2

https://dl.doubtnut.com/l/_Ze7XMfDGpS0U
https://dl.doubtnut.com/l/_s9oIA6wPclxN
https://dl.doubtnut.com/l/_KboG6kqF8T0f
https://dl.doubtnut.com/l/_CBiiIoI44kvB


Watch Video Solution

161. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(x + √x2 + 1)
n

162. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

√sin √x

163. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sin(ex logx)

https://dl.doubtnut.com/l/_CBiiIoI44kvB
https://dl.doubtnut.com/l/_PaRbQoAjpxVE
https://dl.doubtnut.com/l/_vlBc1qGRgWym
https://dl.doubtnut.com/l/_NOxbHWZVDK0u


164. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x logx + log(logx)

165. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x√1 + x2 + log(x + √x2 + 1

166. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log(1 + x)

1 − x

167. Di�erentiate the following functions w.r.t.x : 

log(x + (√x2 + a2)

https://dl.doubtnut.com/l/_jWYziUtWviMt
https://dl.doubtnut.com/l/_WFTCfB1R5EqA
https://dl.doubtnut.com/l/_zr8zPbXXgzSY
https://dl.doubtnut.com/l/_LzKlDIhwwilC


Watch Video Solution

168. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log(log(logx5))

169. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

eax

sin(bx + c)

170. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

e−ax2

log(sinx)

https://dl.doubtnut.com/l/_LzKlDIhwwilC
https://dl.doubtnut.com/l/_Rw3BJdsQsxcO
https://dl.doubtnut.com/l/_TNHWj5KXRngs
https://dl.doubtnut.com/l/_8eRllMQJcJoM


171. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log(x + e√x)

172. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(logx)etan x+x2

173. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

esin x sin(ex)

174. Di�erentiate the following functions w.r.t.x : 

√
1 + ex

1 − ex

https://dl.doubtnut.com/l/_nk9gHfssizq1
https://dl.doubtnut.com/l/_OQZKA1qdCpod
https://dl.doubtnut.com/l/_zTShZZCx0qGk
https://dl.doubtnut.com/l/_igChmbKbprql


Watch Video Solution

175. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

cos(tan √x)

176. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

sinx2 + sin2 x + sin2 x2

177. Di�erentiate the following functions w.r.t.x. 

Watch Video Solution

√sec2 x + cos ec2x

https://dl.doubtnut.com/l/_igChmbKbprql
https://dl.doubtnut.com/l/_Bll5qRuJrfE3
https://dl.doubtnut.com/l/_741zvzq7mx6N
https://dl.doubtnut.com/l/_LYNHq6F5ha31


178. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

2xe2 ( x+ 3 )

179. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

25x2
× 3− 4x

180. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

log
∣
∣
∣

∣
∣
∣

a + b sinx

a − b sinx

181. Di�erentiate the following functions w.r.t.x : 

(5x)3 cos2 x

https://dl.doubtnut.com/l/_rdnhpgt9QKa0
https://dl.doubtnut.com/l/_jrYkeWvZc4en
https://dl.doubtnut.com/l/_Tsx3qGSJlrat
https://dl.doubtnut.com/l/_0s0X96eDyE3S


Watch Video Solution

182. If  �nd 

Watch Video Solution

y = sin(cos √ax + b),
dy

dx

183. If , prove that 

Watch Video Solution

y = √
1 + x

1 − x
(1 − x2) − y = 0

dy

dx

184. If , prove that 

Watch Video Solution

y = √
1 − sin 2x

1 + sin 2x

+ sec2( − x) = 0, 0 ≤ x ≤
dy

dx

π

4

π

4

185. If  prove that 

Watch Video Solution

y = ex+ 3 logx = x2(x + 3)ex
dy

dx

https://dl.doubtnut.com/l/_0s0X96eDyE3S
https://dl.doubtnut.com/l/_OB7jrXUhWlLu
https://dl.doubtnut.com/l/_OUpkZfAfPNOp
https://dl.doubtnut.com/l/_en7zt6Zk60Sa
https://dl.doubtnut.com/l/_j3vDcZkK7PW4


186. If , then show that 

Watch Video Solution

y =
ex + e−x

ex − e−x
( ) = 1 − y2dy

dx

187. Find the derivatives of the following functions at the indicated

points. 

Watch Video Solution

cos(2x + )atx =
π

2

π

3

188. Find the derivatives of the following functions at the indicated

points. 

Watch Video Solution

atx =
1 + sinx

1 + cos x

π

2

https://dl.doubtnut.com/l/_j3vDcZkK7PW4
https://dl.doubtnut.com/l/_Q6PVmq5pBxFf
https://dl.doubtnut.com/l/_IuB34ZIUH3GM
https://dl.doubtnut.com/l/_HuoMKYeTh1YJ


189. Find the derivatives of the following functions at the indicated

points. 

Watch Video Solution

cot x + sec2 x − 5atx =
π

6

190. Find the derivatives of the following functions at the indicated

points. 

 

at 

Watch Video Solution

9 sinx + sin3x

x =
π

3

191. Find the derivatives of the following functions at the indicated points.

Watch Video Solution

(cos ec2x + tanx + cot x)
7
atx =

π

4

https://dl.doubtnut.com/l/_gQwTkjOkZwNO
https://dl.doubtnut.com/l/_a4o14g2QpMA5
https://dl.doubtnut.com/l/_FsQZ4BzJcjM8
https://dl.doubtnut.com/l/_ChMIWmrTJWG9


192. Find the derivatives of the following functions at the indicated

points. 

 at 

Watch Video Solution

√sin4 x2 + cos4 x2 x = (√ )
π

2

193. Find  when 

Watch Video Solution

dy

dx
x = t + , y = t −

1

t

1

t

194. Find , when: 

Watch Video Solution

dy

dx
x = eθ(θ + ) and y = e−θ(θ − )

1

θ

1

θ

195. Find  when 

Watch Video Solution

dy

dx
x = a sin2 t, y = b cos2 t

https://dl.doubtnut.com/l/_ChMIWmrTJWG9
https://dl.doubtnut.com/l/_kbrBNe3emitc
https://dl.doubtnut.com/l/_u27SCFcncgeo
https://dl.doubtnut.com/l/_jjjgQ53DyoQg
https://dl.doubtnut.com/l/_7LBDBTl4bNhp


196. Find  when 

Watch Video Solution

dy

dx
x = et− sin t, y = et+ cos t

197. Find  when 

Watch Video Solution

dy

dx
x = a cos3 t, y = b sin3 t

198. Find  when 

Watch Video Solution

dy

dx
x = et(sin t + cos t), y = et(sin t − cos t)

199. Find  when 

Watch Video Solution

dy

dx
x = cos θ + cos 2θ, y = sin θ + sin 2θ)

200. Find  when 
dy

dx
x = a(θ + sin θ), y = a(1 + cos θ)

https://dl.doubtnut.com/l/_7LBDBTl4bNhp
https://dl.doubtnut.com/l/_gUt8WLJOYEd7
https://dl.doubtnut.com/l/_zy2sEClexJ76
https://dl.doubtnut.com/l/_DqvfS2yVzGwt
https://dl.doubtnut.com/l/_VhqBOScXkXry


Watch Video Solution

201. Find  when 

Watch Video Solution

dy

dx
x = a(θ + sin θ), y = a(1 + cos θ)

202. Find , when 

Watch Video Solution

att =
dy

dx

π

4
x = 2 cos 2t and y = 2 sin t − sin 2t

203. If 

Watch Video Solution

x = a sec3 θandy = a tan3 θ, f ∈ d θ = .
dy

dx

π

3

204. Find at t = 2 when  

 and 

Watch Video Solution

dy

dx

x =
2bt

1 + t2
y =

a(1 − t2)

1 + t2

https://dl.doubtnut.com/l/_VhqBOScXkXry
https://dl.doubtnut.com/l/_VuqEPasp1wfx
https://dl.doubtnut.com/l/_f6WWH2jKCG1V
https://dl.doubtnut.com/l/_fbn6EwHOMsZu
https://dl.doubtnut.com/l/_XPZN7D9ssMXM


205. Find x = 2t/(1+ t^2) y = (1- t^2)/(1+ t^2)`

Watch Video Solution

when
dy

dx
and

206. Di�erentiate the following functions: 

Watch Video Solution

sinx3w. r. t. x3

207. Di�erentiate the following functions: 

 w.r.t.

Watch Video Solution

sinx

1 + cos x
x

2

208. Di�erentiate the following functions: 

 w.r.t sinx2 x2

https://dl.doubtnut.com/l/_XPZN7D9ssMXM
https://dl.doubtnut.com/l/_OtiF7BjgQmls
https://dl.doubtnut.com/l/_RiW8Whzww776
https://dl.doubtnut.com/l/_qO4Rv2kt3Z2B
https://dl.doubtnut.com/l/_2iIraaJWilFI


Watch Video Solution

209. Di�erentiate the following functions: 

 w.r.t. 

Watch Video Solution

x2

x2 + 1
x2

210. Di�erentiate the following functions: 

Watch Video Solution

cot3(2x + 1)w. r. t. x2 + 1

211. Di�erentiate the following functions: 

 w.r.t .

Watch Video Solution

x

sinx
sinx

https://dl.doubtnut.com/l/_2iIraaJWilFI
https://dl.doubtnut.com/l/_shG7WXRq2MdB
https://dl.doubtnut.com/l/_WfQhCYwOPMsK
https://dl.doubtnut.com/l/_sk9fNjUVNuGL


212. If , prove that 

Watch Video Solution

x = , y = , t > 0
1 + log t

t2

3 + 2 log t

t

y( ) − 2x( )
2

= 1
dy

dx

dy

dx

213. If , show that 

Watch Video Solution

x = 3 cos t − 2 cos3 t and y = 3 sin t − 2 sin3 t

= cot t
dy

dx

214. Find 

Watch Video Solution

if x = , y =
dy

dx

sin3 t

√cos 2t

cos3 t

√cos 2t

215. Find 

Watch Video Solution

if 3y = √sec2 x − 1
dy

dx

https://dl.doubtnut.com/l/_EneR4xEquZbu
https://dl.doubtnut.com/l/_GyMitwv8suqy
https://dl.doubtnut.com/l/_XKrAxsJAFXG4
https://dl.doubtnut.com/l/_FDIVxU9tpiqN


216. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1 3x

217. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1
√x

218. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

cos − 1(1 − x)

219. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1(cos x)

220. Di�erentiate the following functions w.r.t.x sin(tan− 1 x)

https://dl.doubtnut.com/l/_fo9u4Ig3oJfH
https://dl.doubtnut.com/l/_Pd8gSrnNjhL6
https://dl.doubtnut.com/l/_BJMzgjlqFKuz
https://dl.doubtnut.com/l/_nLNwdVq2QfAL
https://dl.doubtnut.com/l/_hAsTK6C5RuJp


Watch Video Solution

221. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

(cot − 1 x)
2

222. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

esin − 1 ( x+ 1 )

223. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

cot − 1( )
1

√2

√2

x

224. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

√sin− 1 2x

https://dl.doubtnut.com/l/_hAsTK6C5RuJp
https://dl.doubtnut.com/l/_QNgAMh3FCw6P
https://dl.doubtnut.com/l/_25x9b0EzWT7u
https://dl.doubtnut.com/l/_oNCqygRTDgQs
https://dl.doubtnut.com/l/_RRoCG7mdgnnd


225. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

x cos − 1
√x

226. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

tan(sin− 1 x)

227. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sec(tan− 1 x)

228. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

x tan− 1 x

229. Di�erentiate the following functions w.r.t.x 
sin− 1 x

x

https://dl.doubtnut.com/l/_Nrbz7yPZy9sg
https://dl.doubtnut.com/l/_rvkMKdoYINwd
https://dl.doubtnut.com/l/_ck864XsvRAj9
https://dl.doubtnut.com/l/_VLdfW974CrK6
https://dl.doubtnut.com/l/_F3fZONhaGvkY


Watch Video Solution

230. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

cot − 1( )
1 + x

1 − x

231. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sec− 1( )
1

x − 1

232. Di�erentiate the following functions w.r.t.x

Watch Video Solution

tan− 1(cot x) + cot − 1(tanx)

https://dl.doubtnut.com/l/_F3fZONhaGvkY
https://dl.doubtnut.com/l/_NbMatKVU56p4
https://dl.doubtnut.com/l/_ezf3Wx4nrDtM
https://dl.doubtnut.com/l/_8zWdgW7Y7RP9


233. Di�erentiate the following functions w.r.t.x

Watch Video Solution

sec− 1( ) + sin− 1( )
x + 1

x − 1

x − 1

x + 1

234. Di�erentiate the following functions w.r.t.x

Watch Video Solution

cos − 1( ), < x <
sinx + cos x

√2

π

4

π

4

235. Prove that  for  and use this

result to �nd 

Watch Video Solution

cos − 1 x = − sin− 1 x
π

2
−1 ≤ x ≤ 1

(cos − 1 x)
d

dx

236. Prove that  and use this to �nd 

Watch Video Solution

sec− 1 x = cos − 1( )
1

x
(sec− 1 x)

d

dx

https://dl.doubtnut.com/l/_9Iv3VlLH7BI1
https://dl.doubtnut.com/l/_nyseLVkz9R3N
https://dl.doubtnut.com/l/_P8oAYaGnObZ1
https://dl.doubtnut.com/l/_TUN5NPwtOtNf


Watch Video Solution

237. Prove that  and use this to �nd the

derivative of .

Watch Video Solution

cot − 1 x = − tan− 1 x
π

2

cot − 1 x

238. Prove that 

Watch Video Solution

tan(sin− 1 x) = ( ), 1x1 < 1
x

√1 − x2

239. Find  if , 

Watch Video Solution

dy

dx
y = sin− 1 x + sin− 1 √1 − x2 0 < x < 1

240. Di�erentiate the following functions w.r.t.x 

x sin− 1 x + √1 − x2

https://dl.doubtnut.com/l/_TUN5NPwtOtNf
https://dl.doubtnut.com/l/_OLuO9pmng8UC
https://dl.doubtnut.com/l/_g0b84Lxnil3z
https://dl.doubtnut.com/l/_ExZQj8DsjJ3Y
https://dl.doubtnut.com/l/_2dOZDKBQZyJe


Watch Video Solution

241. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

cot − 1( )
1 + cos x

sinx

242. Di�erentiate the following functions w.r.t.x L 

Watch Video Solution

tan− 1( )
cos x

1 + sinx

243. Di�erentiate the following functions w.r.t.x: 

Watch Video Solution

cot − 1(cos ecx + cot x)

https://dl.doubtnut.com/l/_2dOZDKBQZyJe
https://dl.doubtnut.com/l/_YMPws1XgA4BL
https://dl.doubtnut.com/l/_kh5FJi4ybOli
https://dl.doubtnut.com/l/_LoOmPwkk4fwG


244. Di�erentiate the following functions w.r.t.x L 

Watch Video Solution

4 tan− 1(√ )
1 + cos 2x

1 − cos 2x

245. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin− 1(2x√1 − x2), |x| <
1

√2

246. Di�erentiate the following functions w.r.t.x L 

Watch Video Solution

sec− 1( )0 < x <
1

2x2 − 1

1

√2

247. Di�erentiate the following functions w.r.t.x L 

sin(2 tan− 1 √ ), − 1 ≤ x < 1
1 − x

1 + x

https://dl.doubtnut.com/l/_PWYzFldZy7Je
https://dl.doubtnut.com/l/_CdfvdVusVa07
https://dl.doubtnut.com/l/_CvIdtIdAJEsY
https://dl.doubtnut.com/l/_2k65OpnbjRwZ


Watch Video Solution

248. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

x(sin− 1 x)
2

+ 2√1 − x2 sin− 1 x − 2x

249. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

tan− 1(2 )
x

1 − x2

250. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

cos − 1( )
1 − x2

1 + x2

https://dl.doubtnut.com/l/_2k65OpnbjRwZ
https://dl.doubtnut.com/l/_LL0sXmOcHt6f
https://dl.doubtnut.com/l/_pfcIAPiLDhkL
https://dl.doubtnut.com/l/_7T4K3g2Q1eFO


251. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x 

Watch Video Solution

sin− 1(3x − 4x3)

252. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

cos − 1(4x3 − 3x)

253. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

cos − 1(1 − 2x2)

254. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

sin− 1(2x√1 − x2)

https://dl.doubtnut.com/l/_KFVr71KtXhet
https://dl.doubtnut.com/l/_At8mHA3O2FZM
https://dl.doubtnut.com/l/_uhrTKl7R2Rqo
https://dl.doubtnut.com/l/_7NQo29bpt6uz


Watch Video Solution

255. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

cos ec− 1( )
1 + x2

2x

256. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

tan− 1( )
3x − x3

1 − 3x2

257. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x 

Watch Video Solution

tan− 1(√1 + x2 − x)

https://dl.doubtnut.com/l/_7NQo29bpt6uz
https://dl.doubtnut.com/l/_k9c5VtlcODCN
https://dl.doubtnut.com/l/_u3ZpoMpvGNEw
https://dl.doubtnut.com/l/_TNg5uQU7ngtc


258. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

tan− 1( )
x

1 + √1 − x2

259. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

cot − 1(√1 + x2 + x)

260. Di�erentiate the following w.r.t.x. 

Watch Video Solution

tan− 1( )
x

√a2 − x2

https://dl.doubtnut.com/l/_GFe4eqmR5bXN
https://dl.doubtnut.com/l/_OipIQI2hTlwG
https://dl.doubtnut.com/l/_GsdJGJT29enA


261. Di�erentiate the following (by suitable substitutions, if valid), w.r.t.x 

Watch Video Solution

sin− 1( )
1

√1 + x2

262. Di�erentiate the following (by suitable substitutions, if valid), w.r.t.x 

Watch Video Solution

sin− 1( )
2x

1 + x2

263. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

tan− 1( )
√1 + x2 + 1

x

https://dl.doubtnut.com/l/_BnDYcxdZ7gP2
https://dl.doubtnut.com/l/_S4mcD43hyxdJ
https://dl.doubtnut.com/l/_6hu7nLVvI4YT


264. Di�erentiative the following (by suitable substitutions, if valid), w.r.t.x

Watch Video Solution

sec− 1( ), ≤ x < 1
1

4x3 − 3x

1

2

265. Di�erentiate the following w.r.t. as indicated: 

Watch Video Solution

tan− 1( )w. r. t. tan− 1 x
√1 + x2 − 1

x

266. Di�erentiate the following w.r.t. as indicated: 

Watch Video Solution

tan− 1( )w. r. t. tan− 1 ax
√1 + a2x2 − 1

ax

https://dl.doubtnut.com/l/_fl76SaG6fJCz
https://dl.doubtnut.com/l/_5HHNuEo5Alrt
https://dl.doubtnut.com/l/_R8TGxFM9ursG


267. Prove that derivative of  w.r.t  x is

independent of x.

Watch Video Solution

tan− 1( )
x

1 + √1 − x2
sin− 1

268. Find  when 

Watch Video Solution

dy

dx
y = tan− 1( )

4√x

1 − 4 ×

269. Find  when 

Watch Video Solution

dy

dx
y = tan− 1( )

√x − √a

1 + √ax

270. Find  when 

Watch Video Solution

dy

dx
tan− 1( )

√x(3 − x)

1 − 3x

https://dl.doubtnut.com/l/_0YSy8r1Y5dZv
https://dl.doubtnut.com/l/_AdZL6viBKFFt
https://dl.doubtnut.com/l/_qGuFhYAJa4kW
https://dl.doubtnut.com/l/_nB9MheVZL1Ho


271. Find , if 

Watch Video Solution

dy

dx
y = tan− 1( )

x + a
1
3

1
3

1 − x a
1
3

1
3

272. Find  when 

Watch Video Solution

dy

dx
y = cos − 1(2x) + 2 cos − 1 √1 − 4x2

273. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

tan− 1( ), > − 1
a + bx

b − ax

bx

a

274. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

tan− 1( )
3 − 2x

1 + 6x

https://dl.doubtnut.com/l/_O2dZeeaWmQbM
https://dl.doubtnut.com/l/_NVE2U1JyOkPE
https://dl.doubtnut.com/l/_NwR4vGGUA2Uo
https://dl.doubtnut.com/l/_hVgclVPTkyaB


275. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

cot − 1( ), 0 < tanx <
3 − 2 tanx

2 + 3 tanx

2

3

276. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

tan− 1( ), a > 06x2 < a25ax

a2 − 6x2

277. If  , prove that 

 , 0 < x < 1

Watch Video Solution

y = sin− 1( ) + sec− 1( )
2x

1 + x2

1 + x2

1 − x2

=
dy

dx

4

1 + x2

278. If , �nd 

Watch Video Solution

y = tan− 1( ) + sec− 1( )
2x

1 − x2

1 + x2

1 + x2

dy

dx

https://dl.doubtnut.com/l/_f8sCIeWNexoR
https://dl.doubtnut.com/l/_yqN4VezerU0a
https://dl.doubtnut.com/l/_okgSYnJEuqIT
https://dl.doubtnut.com/l/_GZfjwPcIR3QJ


279. Find  when  when 

Watch Video Solution

dy

dx
y = sin− 1( ) + cos − 1( )

2x

1 + x2

1 − x2

1 + x2

x ∈ (0, 1)

280. Find  when  when 

Watch Video Solution

dy

dx
y = sin− 1( ) + cos − 1( )

2x

1 + x2

1 − x2

1 + x2

x ∈ (0, 1)

281. Find  when  when 

Watch Video Solution

dy

dx
y = sin− 1( ) + cos − 1( )

2x

1 + x2

1 − x2

1 + x2

x ∈ (0, 1)

https://dl.doubtnut.com/l/_GZfjwPcIR3QJ
https://dl.doubtnut.com/l/_JCVbsgXobE1t
https://dl.doubtnut.com/l/_a8OjPd2RpWzD
https://dl.doubtnut.com/l/_qELmNScAVH9i


282. Find  when  when 

Watch Video Solution

dy

dx
y = sin− 1( ) + cos − 1( )

2x

1 + x2

1 − x2

1 + x2

x ∈ (0, 1)

283. If  and a < x < b, then show that 

Watch Video Solution

y = 2 tan− 1(√ )
x − a

b − x

( )
2

+ = 0
dy

dx

1

(x − a)(x − b)

284. Di�erentiate  w.r.t 

Watch Video Solution

cos − 1( )
1

√1 + t2
sin− 1( )

t

√1 + t2

285. Di�erentiate 

Watch Video Solution

sin− 1( )w. r. t. cos − 1( )
2x

1 + x2

1 − x2

1 + x2

https://dl.doubtnut.com/l/_iM6Eb2lr6xBD
https://dl.doubtnut.com/l/_KASa3EDmcoXb
https://dl.doubtnut.com/l/_4XyO64ajZZFf
https://dl.doubtnut.com/l/_Jgi3d48TQKO3


286. Di�erentiate  w. r. t. .

Watch Video Solution

sin− 1( )
2x

1 + x2
tan− 1 x, − x < x < 1

287. Di�erentiate 

Watch Video Solution

tan− 1( )w. r. t tan− 1( )
√1 + x2 − 1

x

x

√1 − x2

288. Di�erentiate  w.r.t. .

Watch Video Solution

tan− 1( )
x

√1 − x2
sin− 1(2x√1 − x2)

289. Find  when 

Watch Video Solution

dy

dx

y = sin− 1( ) +
⎞
⎟ ⎟
⎠

, x > 0
1

√1 + x2

tan− 1(√1 + x2 − 1)

x

https://dl.doubtnut.com/l/_Jgi3d48TQKO3
https://dl.doubtnut.com/l/_2BVja9dxpbe3
https://dl.doubtnut.com/l/_y8t3f9QgxlFY
https://dl.doubtnut.com/l/_HF371cARqyUR
https://dl.doubtnut.com/l/_tPCOafSnNckL


290. If , show that 

Watch Video Solution

y = sin− 1 x2√1 − x2 + x√1 − x4

− =
dy

dx

2x

√1 − x4

1

√1 − x2

291. If  �nd 

Watch Video Solution

y = sin− 1[x√1 − x − √x(√1 − x2)]
dy

dx

292. If , prove that 

Watch Video Solution

y = tan− 1(√  tan )
2

√a2 − b2

a + b

a − b

x

2

=
dy

dx

1

a − b cos x

293. Find  when 

Watch Video Solution

dy

dx
xy = c2

https://dl.doubtnut.com/l/_tPCOafSnNckL
https://dl.doubtnut.com/l/_d1pmOIqG2CUX
https://dl.doubtnut.com/l/_0q3r6CRAydej
https://dl.doubtnut.com/l/_TxH0W0uDgupk
https://dl.doubtnut.com/l/_eyp6DP2RzLbp


294. Find  when 

Watch Video Solution

dy

dx
x2 + y2 = a2

295. Find  when 

Watch Video Solution

dy

dx
− = 1

x2

a2

y2

b2

296. Find  when 

Watch Video Solution

dy

dx
2x2 − 3xy + 4y2 = 5

297. Find  when 

Watch Video Solution

dy

dx
xy2 − x2y = 4

https://dl.doubtnut.com/l/_eyp6DP2RzLbp
https://dl.doubtnut.com/l/_xZ3hm5ji7A3R
https://dl.doubtnut.com/l/_glAkfgkzAZdn
https://dl.doubtnut.com/l/_SYtWN90LXvzs
https://dl.doubtnut.com/l/_4JsKuM48SpsA
https://dl.doubtnut.com/l/_joBrloUiPTjA


298. Find  when 

Watch Video Solution

dy

dx
xy3 − x3y = y

299. Find  when 

Watch Video Solution

dy

dx
(x2 + y2))

2
= xy

300. Find  when 

Watch Video Solution

dy

dx
sin(x + y) =

1
2

301. Find  when 

Watch Video Solution

dy

dx
ax2 + 2hxy + by2 = c2

302. Find  when 

h id l i

dy

dx
xy3 − x3y = x

https://dl.doubtnut.com/l/_joBrloUiPTjA
https://dl.doubtnut.com/l/_JQLHZmebrA6M
https://dl.doubtnut.com/l/_RTtGQo96Fz4o
https://dl.doubtnut.com/l/_mQBPdzkm6X9m
https://dl.doubtnut.com/l/_30xQqSmkQmRg


Watch Video Solution

303. Find  if 

Watch Video Solution

dy

dx
x3 + x2y + xy2 + y3 = 81

304. If , �nd  at (1,1)

Watch Video Solution

x2 / 3 + y2 / 3 = 2
dy

dx

305. Use implicit di�erentation to verify that  when 

Watch Video Solution

. = 1
dy

dx

dx

dy

y2 = 4ax

306. Use implicit di�erentation to verify that  when 

.

h id l i

. = 1
dy

dx

dx

dy

x3 + y3 = 3axy

https://dl.doubtnut.com/l/_30xQqSmkQmRg
https://dl.doubtnut.com/l/_irSzEJe1PXiA
https://dl.doubtnut.com/l/_la7jpQgYRn9l
https://dl.doubtnut.com/l/_r6PUAfpTzHxS
https://dl.doubtnut.com/l/_Wi67UbYlwJBh


Watch Video Solution

307. Find  when 

Watch Video Solution

dy

dx
cos(x + y) = y sinx

308. Find  when 

Watch Video Solution

dy

dx
x sin 2y = y cos 2x

309. Find  in the following :  

Watch Video Solution

dy

dx

y secx + tanx + x2y = 0

310. Find  when 

Watch Video Solution

dy

dx
y2 sinx + y tanx + (1 + x2)cos x = 0

https://dl.doubtnut.com/l/_Wi67UbYlwJBh
https://dl.doubtnut.com/l/_Q0f5QAFZPN76
https://dl.doubtnut.com/l/_kclhoYmH53Ku
https://dl.doubtnut.com/l/_eQx7XfNZGySx
https://dl.doubtnut.com/l/_uU0QrNjDUfk1


311. Find  when 

Watch Video Solution

dy

dx
yex

2
+ tanx + log(sinx) = 0

312. Find  when 

Watch Video Solution

dy

dx
x siny + x3 = tan− 1 y

313. Find  when 

Watch Video Solution

dy

dx
siny = logsin x(cos x)

314. Find  when 

Watch Video Solution

dy

dx
tan(x + y) + tan(x − y) = 1

https://dl.doubtnut.com/l/_uU0QrNjDUfk1
https://dl.doubtnut.com/l/_n8Z0OS9OdKzt
https://dl.doubtnut.com/l/_Upo9M0ZtgAWU
https://dl.doubtnut.com/l/_e5EXZM5iPqWO
https://dl.doubtnut.com/l/_E8kxrrDaPC9P


315. Find  when 

Watch Video Solution

dy

dx
cot(y) + xy = y

316. Find , if 

Watch Video Solution

dy

dx
sin2 x + cos2 y = 1

317. Find  when 

Watch Video Solution

dy

dx
sec(x + y) = xy

318. Find  when 

Watch Video Solution

dy

dx
tan− 1(x2 + y2) = a

319. If , prove thaty = √1 + √1 + x4 y(y2 − 1) = x3dy

dx

https://dl.doubtnut.com/l/_iNVbPGlNaFHB
https://dl.doubtnut.com/l/_MiHfj9nBLyfK
https://dl.doubtnut.com/l/_HYm4kjWUarN8
https://dl.doubtnut.com/l/_sF2PgjVbBYSC
https://dl.doubtnut.com/l/_Fjeeo9HGTOXa


Watch Video Solution

320. If x sin (a+y) + sin a cos (a+y) = 0, then prove that :

Watch Video Solution

=
dy

dx

sin2(a + y)

sina

321. If , prove that 

Watch Video Solution

ex + ey = ex+y = − ey−x
dy

dx

322. If  then prove that 

Watch Video Solution

cos − 1( ) = tan− 1 a,
x2 − y2

x2 − y2
= .

dy

dx

y

x

323. If , then show that x2 + y2 = t + and x4 + y4 = t2 +
1

t

1

t2

= −
dy

dx

1

x3y

https://dl.doubtnut.com/l/_Fjeeo9HGTOXa
https://dl.doubtnut.com/l/_1HC8MiG9bOYO
https://dl.doubtnut.com/l/_G6EHh6hsYuBy
https://dl.doubtnut.com/l/_K3FqHK5iCpOI
https://dl.doubtnut.com/l/_k6jyxbmFMt5w


Watch Video Solution

324. If , then show that 

Watch Video Solution

log√x2 + y2 = tan− 1(y/x) =
dy

dx

x + y

x − y

325. If , then show that 

Watch Video Solution

√x2 + 1y = log(√x2 + 1 − x)

(x2 + 1) + xy + 1 = 0
dy

dx

326. If  show that 

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y), = √
dy

dx

1 − y2

1 − x2

https://dl.doubtnut.com/l/_k6jyxbmFMt5w
https://dl.doubtnut.com/l/_OWazCNpBKQuo
https://dl.doubtnut.com/l/_25JTQRwT9WCk
https://dl.doubtnut.com/l/_mfNGLaVq4j65


327. If , prove that : 

.

Watch Video Solution

√1 − x6 + √1 − y6 = a3(x3 − y3)

= √
dy

dx

x2

y2

1 − y6

1 − x6

328. If , show that 

Watch Video Solution

y = √x + √x + √x + ......∞ (2y − 1) = 1
dy

dx

329.  prove that 

.`

Watch Video Solution

y = √tanx + √tanx + √tanx + .... to∞

(2y − 1) = sec2 x
dy

dx

330. Di�erentiate the following functions w.r.t.x :

Watch Video Solution

(x + 1)
2
(x + 2)

3
(x + 3)

4

https://dl.doubtnut.com/l/_HqD5v0qUXaLn
https://dl.doubtnut.com/l/_4URkkOJ2FgUm
https://dl.doubtnut.com/l/_X1TGYkg6mdg7
https://dl.doubtnut.com/l/_xINXDgLtXVy6


Watch Video Solution

331. Di�erentiate the following functions w.r.t.x :

Watch Video Solution

√(x − 1)(x − 2)(x − 3)(x + 4)

332. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

ex cos3 x sin4
x

333. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x2ex sinx

334. Di�erentiate the following functions w.r.t.x :

Watch Video Solution

(2x + 1)
1 / 2

(3x + 2)
2 / 3

(4x + 5)
3 / 4

https://dl.doubtnut.com/l/_xINXDgLtXVy6
https://dl.doubtnut.com/l/_o7sNWJRfIytn
https://dl.doubtnut.com/l/_rfzQZx5H6iJD
https://dl.doubtnut.com/l/_c8zzERMFNXfs
https://dl.doubtnut.com/l/_1MeOqNvPyEKI


335. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

ex cos3 x sin4
x

336. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos x. cos 2x. cos 3x

337. Di�erentiate the following w.r.t. x: 

Watch Video Solution

(sinx)
cos − 1 x

338. Find  when 

Watch Video Solution

dy

dx
xy + yx = ab

https://dl.doubtnut.com/l/_1MeOqNvPyEKI
https://dl.doubtnut.com/l/_SQ5azo08cxvF
https://dl.doubtnut.com/l/_jYKGFz4tVaEO
https://dl.doubtnut.com/l/_ecRvsGdhKuAz
https://dl.doubtnut.com/l/_ATEntRsgjlDX


339. Find  when 

Watch Video Solution

dy

dx
xy = 1

340. Find  when 

Watch Video Solution

dy

dx
xy = ex−y

341. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

xx

342. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(sinx)x

https://dl.doubtnut.com/l/_ATEntRsgjlDX
https://dl.doubtnut.com/l/_j5B9NXepL9UH
https://dl.doubtnut.com/l/_NxIpUZl630PH
https://dl.doubtnut.com/l/_vnimsENgWbwB
https://dl.doubtnut.com/l/_peMiPBkP7UiX


343. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(2x + 3)x− 5

344. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

xsin − 1 x

345. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

xsin x + sinxcos x

https://dl.doubtnut.com/l/_peMiPBkP7UiX
https://dl.doubtnut.com/l/_pxNNB8l8unrw
https://dl.doubtnut.com/l/_PDpAgh1ReAN2
https://dl.doubtnut.com/l/_Ca2ZTSVU1tnE


346. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(xx)x

347. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

x2 sin( )
1

x

348. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(sinx)x + (x logx)

349. Di�erentiate the following functions w.r.t.x : 

xtan x + √
x2 + 1

2

https://dl.doubtnut.com/l/_buw0DrzPc5mb
https://dl.doubtnut.com/l/_o2WxMCCbBtXC
https://dl.doubtnut.com/l/_jeEwuGmJl9It
https://dl.doubtnut.com/l/_V1JvwxHVus3E


Watch Video Solution

350. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

(cos x)
x

+ (sinx)
1 /x

351. If prove that 

Watch Video Solution

x = ex / y, =
dy

dx

x − y

x logx

352. Di�erentiate the following w.r.t.x. 

If , prove that 

Watch Video Solution

yx = ey−x =
dy

dx

(1 + logy)
2

logy

353. If  , show that ;xp. yq = (x + y)
p+q

=
dy

dx

y

x

https://dl.doubtnut.com/l/_V1JvwxHVus3E
https://dl.doubtnut.com/l/_iFKvkSwkLySp
https://dl.doubtnut.com/l/_yADjJJgDfBG3
https://dl.doubtnut.com/l/_XbKBS9Ci0Zoi
https://dl.doubtnut.com/l/_3QjTiv3zg3bT


Watch Video Solution

354. If , prove that .

Watch Video Solution

y = xxx… . .To∞
=

dy

dx

y2

x(1 − y logx)

355. Di�erentiate  w.r.t. x.

Watch Video Solution

(sinx)
x

+ (cos x)
sin x

356. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

xx + x1 /x

357. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

xsin x + (sinx)
x

https://dl.doubtnut.com/l/_3QjTiv3zg3bT
https://dl.doubtnut.com/l/_U7yYCIhrQyFj
https://dl.doubtnut.com/l/_hKqU9YvpZILT
https://dl.doubtnut.com/l/_nUZn6cHaImaU
https://dl.doubtnut.com/l/_l89p7dxZRmJA


358. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

(sinx)cos x − x1 /x

359. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

sin(xx) + (sinx)x

360. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

xtan x + (tanx)sin x

361. Di�erentiate the following functions w.r.t.x : 

Watch Video Solution

xsin x + sinxcos x

https://dl.doubtnut.com/l/_yeOPS3J49AGM
https://dl.doubtnut.com/l/_250g39TmKueG
https://dl.doubtnut.com/l/_zgHEk7yxSkwi
https://dl.doubtnut.com/l/_jfjwLhcz8pwv


362. Di�erentiate the following functions w.r.t.x 

Watch Video Solution

(x cos x)x + (x sinx)
1
x

363. Di�erentiate  w.r.t.x .

Watch Video Solution

(xx)x

364. Find 

Watch Video Solution

wheny = 10xx + xxx

+ (x10)
dy

dx

365. Find 

Watch Video Solution

wheny = ee
ex

+ ex
ex

+ ee
xxdy

dx

366. Find  when  = 
dy

dx
(sinx)

y
(siny)

x

https://dl.doubtnut.com/l/_GSiFrw3VVpsf
https://dl.doubtnut.com/l/_dVtRT7JAcoYI
https://dl.doubtnut.com/l/_ZoYtfZY0K4oy
https://dl.doubtnut.com/l/_AdM0wXU45Scu
https://dl.doubtnut.com/l/_5DK7R1U7B4Cf


Watch Video Solution

367. Find  when 

Watch Video Solution

d2y

dx
2

y = 2x3 + 3x2 + 6

368. Find  when 

Watch Video Solution

d2y

dx2
y =

logx

x

369. Find  when 

Watch Video Solution

d2y

dx2
y = xx

370. Find  when 

Watch Video Solution

d2y

dx
2

y = ex sinx

https://dl.doubtnut.com/l/_5DK7R1U7B4Cf
https://dl.doubtnut.com/l/_uHiGniHhXs8m
https://dl.doubtnut.com/l/_FCyJ6AfU1pB9
https://dl.doubtnut.com/l/_EFwmSkvUzbQy
https://dl.doubtnut.com/l/_H2CfStkPw6sa


371. Find  when 

Watch Video Solution

d2y

dx
2

y = x2 + tanx

372. Find  when 

Watch Video Solution

d2y

dx2
y = x3 + tanx

373. Find the second derivative of log x + cosx.

Watch Video Solution

374. If , prove that 

Watch Video Solution

y = tanx + secx =
d2y

dx2

cos x

(1 − sinx)2

https://dl.doubtnut.com/l/_QUPbGNDLj6Xl
https://dl.doubtnut.com/l/_mUpRm0DpRRZV
https://dl.doubtnut.com/l/_wU7POUjJKU8C
https://dl.doubtnut.com/l/_QkvWoRnUot6y


375. If .

Watch Video Solution

y = log(x + √x2 + 1), provet :̂ (x2 + 1)d2 + x = 0
y

dx2

dy

dx

376. Find the second order derivative of 

Watch Video Solution

ex tan x

377. If  �nd  in terms of y alone.

Watch Video Solution

y = tan− 1 x,
d2y

dx2

378. If then prove that 

Watch Video Solution

y = A sinx + B cos x d2 + y = 0
y

dx2

379. If  show that y = 3 cos(logx) + 4 sin(logx) x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_LsmA6nU7OyWH
https://dl.doubtnut.com/l/_SD2AACbT0NJv
https://dl.doubtnut.com/l/_yKYJTMoIhC6G
https://dl.doubtnut.com/l/_4icLQnQqq35t
https://dl.doubtnut.com/l/_i00GgqpqNvju


Watch Video Solution

380. If , Show that 

Watch Video Solution

y = Aemx + Benx

( y) − (m + n) + mny = 0
d2

dx
2

dy

dx

381. If , then prove that .

Watch Video Solution

y = eax cos bx − 2a + (a2 + b2)y = 0
d2y

dx2

dy

dx

382. If , then prove that 

Watch Video Solution

y = (√x + 1 − √x − 1)

(x2 − 1)y2 + xy1 = y
1

4

383.  prove that y = em sin − 1 x, (1 − x2)y2 − xy1 = m2y

https://dl.doubtnut.com/l/_i00GgqpqNvju
https://dl.doubtnut.com/l/_sDdi30SsuR67
https://dl.doubtnut.com/l/_1c2h7SzG3cR4
https://dl.doubtnut.com/l/_r72Jr2HK4WH7
https://dl.doubtnut.com/l/_Dy2KVQ9ZX7cq


Watch Video Solution

384. If , prove that 

Watch Video Solution

− = 1
x2

a2

y2

b2
( ) =
d2y

dx
2

−b4

a2y3

385. If  , for some , prove that

 is a 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

dx2

386. Find , if 

Watch Video Solution

d2y

dx2
x = a(θ − sin θ), y = a(1 + cos θ)

387. If �nd x = 2 cos θ − cos 2θ, y = 2 sin θ − sin 2θ, atθ =
dy

dx

π

2

https://dl.doubtnut.com/l/_Dy2KVQ9ZX7cq
https://dl.doubtnut.com/l/_X6AGFT2L2Vpf
https://dl.doubtnut.com/l/_6wiisYViMOHz
https://dl.doubtnut.com/l/_gGvUTZL4r1OV
https://dl.doubtnut.com/l/_7B880iHYY6wq


Watch Video Solution

388. If  and y = a sin t, , �nd 

Watch Video Solution

x = a{cos t + log
∣
∣
∣

∣
∣
∣
}

tan t
2

0 < t <
π

2

d2y

dx
2

389. If  then prove that 

Watch Video Solution

x = a cos θ + b sin θ and y = a sin θ − b cos θ,

y2 − + y = 0
d2y

dx2

dy

dx

390. If , prove that 

Watch Video Solution

y = x log( )
x

a + bx
x3y2 = (xy1 − y)2

391. If , �nd  as a function of t.

Watch Video Solution

x = g(t) and y = f(t)
d2y

dx2

https://dl.doubtnut.com/l/_7B880iHYY6wq
https://dl.doubtnut.com/l/_flNBMljNZWPS
https://dl.doubtnut.com/l/_ZymjuD9TBLZe
https://dl.doubtnut.com/l/_QYRxdoxV5Bjs
https://dl.doubtnut.com/l/_wx4Se4oDztnU


Watch Video Solution

392. If  show that  exists for all real x and �nd it.

Watch Video Solution

f(x) = |x|3
f' ' (x)

393. Find the second derivative of the following functions: 

Watch Video Solution

ax3 + bx2 + cx + d

394. Find the second derivative of the following functions: 

Watch Video Solution

ax

395. Find the second derivative of the following functions: 

x sin x

https://dl.doubtnut.com/l/_wx4Se4oDztnU
https://dl.doubtnut.com/l/_fqibXgUUpGrK
https://dl.doubtnut.com/l/_dE5R1ZrLhCjj
https://dl.doubtnut.com/l/_K3M4FJIgVYAE
https://dl.doubtnut.com/l/_WMIxejXzHgJN


Watch Video Solution

396. Find the second derivative of the following functions: 

log (logx)

Watch Video Solution

397. Find the second derivative of the following functions: 

Watch Video Solution

esin x

398. Find the second derivative of the following functions: 

Watch Video Solution

log(x + √x2 + 1)

https://dl.doubtnut.com/l/_WMIxejXzHgJN
https://dl.doubtnut.com/l/_GDYulzfMbhqU
https://dl.doubtnut.com/l/_CPAm5thSmedx
https://dl.doubtnut.com/l/_wa9p7AK6oI2W


399. Find the second derivative of the following functions: 

sin 3 x sin 6 x

Watch Video Solution

400. Find the second derivative of the following functions: 

Watch Video Solution

x

x2 − 3x + 2

401. If , then prove that  

.

Watch Video Solution

y = sin− 1 x

=
d2y

dx
2

x

(1 − x2)
3
2

402. If , then show that 

Watch Video Solution

y = sin− 1
x (1 − x2) − x = 0

d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_fMm9TozPu80t
https://dl.doubtnut.com/l/_pCBnB1XSdxmN
https://dl.doubtnut.com/l/_9HJWtiXfI9Ag
https://dl.doubtnut.com/l/_OeLFhqaqYnxC


403. If , prove that 

Watch Video Solution

y = sin− 1 x (1 − x2)y2 − xy1 = 0

404. Find the second order derivative of the following functions 

If , prove that 

Watch Video Solution

y = x + tanx cos2 x. − 2y + 2x = 0
d2y

dx2

405. Find the second order derivative of the following functions 

If  , prove that 

Watch Video Solution

y = aemx + be−mx − m2y = 0
d2y

dx2

406. lf , prove that .

Watch Video Solution

y = 3e2x + 2e3x d2 − 5 + 6y = 0
y

dx
2

dy

dx

https://dl.doubtnut.com/l/_OeLFhqaqYnxC
https://dl.doubtnut.com/l/_khd2qtcqKDR3
https://dl.doubtnut.com/l/_9TZ5nfK0jlLC
https://dl.doubtnut.com/l/_n0caPMRfMZrF
https://dl.doubtnut.com/l/_9pozTaKJ5rn5


Watch Video Solution

407. Find the second order derivative of the following functions 

If  prove that .

Watch Video Solution

y = a cos(logx) + b sin(logx), x2y2 + xy1 + y = 0

408. If x cos (a+y) = cos y, then prove that  Hence,

show that 

Watch Video Solution

=
dy

dx

cos2(a + y)

sina

sina + sin 2(a + y) = 0
d2y

dx
2

dy

dx

409. If y = 2 sin x + 3 cos x, prove that 

Watch Video Solution

y + = 0
d2y

dx2

410. If  , prove that 

Watch Video Solution

y = a cosmx + b sinmx y2 + m2y = 0

https://dl.doubtnut.com/l/_9pozTaKJ5rn5
https://dl.doubtnut.com/l/_WPJl1Xckulwl
https://dl.doubtnut.com/l/_IXyYOjkeUopZ
https://dl.doubtnut.com/l/_faQWRTSTRrDh
https://dl.doubtnut.com/l/_XyazhKvXoZ6N


Watch Video Solution

411. Find the second order derivative of the following functions 

If , show that 

Watch Video Solution

y = log[x + √x2 + a2] (x2 + a2) + x = 0
d2y

dx2

dy

dx

412. If  then show that 

Watch Video Solution

y = [log(x + √x2 + 1)]
2

(x2 + 1)y2 + xy1 = 0

413. Find the second order derivative of the following functions 

If  , prove that 

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x2)y2 − 3xy1 − y = 0

https://dl.doubtnut.com/l/_XyazhKvXoZ6N
https://dl.doubtnut.com/l/_FzyVMObrVR9t
https://dl.doubtnut.com/l/_HAVsZgjA8rSX
https://dl.doubtnut.com/l/_ihQ2ZNkJOS5R


414. If , then show that 

Watch Video Solution

x = tan( logy)
1

a

(1 + X2) + (2x − a) = 0
d2y

dx
2

dy

dx

415. If , prove that 

Watch Video Solution

y = xx y2 − y− 1(y1)
2

− yx− 1 = 0

416. If , then prove that 

Watch Video Solution

y = (tan− 1 x)
2

(1 + x2)
2

+ 2x(1 + x2) − 2 = 0
d2y

dx
2

dy

dx

417. If , then prove that : .

Watch Video Solution

y = [sin− 1 x]
2

(1 − x2)y2 − xy1 − 2 = 0

https://dl.doubtnut.com/l/_l0d76lufivza
https://dl.doubtnut.com/l/_6vyS2ZD782Cw
https://dl.doubtnut.com/l/_Izdb2sWfalTa
https://dl.doubtnut.com/l/_6HFon5X96fFk


418. Find the second order derivative of the following functions 

If , �nd  in terms of y alone.

Watch Video Solution

y = cos − 1 x
d2y

dx
2

419. If , then show that : 

Watch Video Solution

y = cos ec− 1x, x > 1

x(x2 − 1) + (2x2 − 1) = 0
d2y

dx2

dy

dx

420. If , prove that 

Watch Video Solution

y = xx y2 − y− 1(y1)2 − yx− 1 = 0

421. If , show that 

Watch Video Solution

y = e−ax cos(bx + c) + 2a + (a2 + b2)y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_jcufBUt1OfPD
https://dl.doubtnut.com/l/_wTPc5dMy4XlY
https://dl.doubtnut.com/l/_8ipvBCFa1RNb
https://dl.doubtnut.com/l/_qQk1pfVpJX7r


422. If , prove that 

Watch Video Solution

y2 = ax2 + b = a
d2y

dx
2

b

y3

423. If , prove that 

Watch Video Solution

x2 + y2 = a2 = −
d2y

dx2

a2

y3

424. If , prove that 

Watch Video Solution

xmyn = (x + y)m+n = and = 0
dy

dx

y

x

d2y

dx2

425. If , prove that `(d^2y)/(dx^2) = -(b^4)/(a^2y^3)~

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_7qsk9spd3PGz
https://dl.doubtnut.com/l/_dYdDKIP2N0xr
https://dl.doubtnut.com/l/_ymsYwQDvipnm
https://dl.doubtnut.com/l/_8UJyI1tXAsll


426. If , �nd 

Watch Video Solution

√x + √y = √x atx = a
d2y

dx
2

427. Find  if , y = 2 a t.

Watch Video Solution

d2y

dx2
x = at2)

428. Find  if 

Watch Video Solution

d2y

dx2
x = cos θ, y = a sin θ)

429. If , �nd 

Watch Video Solution

x = a sin3 θ, y = a cos3 θ atθ =
d2y

dx
2

π

4

https://dl.doubtnut.com/l/_mA4oEaKZj3iX
https://dl.doubtnut.com/l/_DW5ngvxYLFXG
https://dl.doubtnut.com/l/_aeyS0LD4GDXw
https://dl.doubtnut.com/l/_um7ZZGeZNHjk


430. If x=a (cos t + t sin t) and y = a (sin t - t cos t ) (d^2x)/(dt^2),

(d^2y)/(dt^2) and (d^2y)/(dx^2)`. Also mention the domain of validity.

Watch Video Solution

, f ∈ d

431. Find  in the following  

If , �nd  at 

Watch Video Solution

d2y

dx
2

x = a(θ + sin θ), y = a(1 − cos θ)
d2y

dx2
θ =

π

2

432. If , , �nd  at x=2.

Watch Video Solution

x =
1 − t2

1 + t2
y =

2t

1 + t2

dy

dx

433. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

f(x) = x2 − 4x + 3 ∈ [1, 3]

https://dl.doubtnut.com/l/_gcySmY63npf3
https://dl.doubtnut.com/l/_vDpna5wKUsaP
https://dl.doubtnut.com/l/_3nX22e1H3Tmx
https://dl.doubtnut.com/l/_ocFbsXMrvl4r


Watch Video Solution

434. Find the derivative of Following

Watch Video Solution

tan(log 3x)

435. Find the derivative of 

Watch Video Solution

sin 2x + cos ec5x

436. Find the derivative of 

Watch Video Solution

cot 2x − cos 9x

437. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

https://dl.doubtnut.com/l/_ocFbsXMrvl4r
https://dl.doubtnut.com/l/_1NhyqHGj6N5s
https://dl.doubtnut.com/l/_69afjZkl11Nv
https://dl.doubtnut.com/l/_lLQQjg03eJYA
https://dl.doubtnut.com/l/_bJICnP0bbkgC


in

Watch Video Solution

f(x) = log(x2 + 2) − log 3 [ − 1, 1]

438. Verify the conditions of Rolle's Theorem in the followin problems. In

eah case, �nd a point in the interval where the derivative vanishes: 

 on [-1,1]

Watch Video Solution

e1 −x2

439. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

in

Watch Video Solution

f(x) = sinx + cos x [0, ]
π

3

440. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

https://dl.doubtnut.com/l/_bJICnP0bbkgC
https://dl.doubtnut.com/l/_gdbTVtk9vMOX
https://dl.doubtnut.com/l/_ndP13618L3id
https://dl.doubtnut.com/l/_Y9EAngSBF7no


in

Watch Video Solution

f(x) = sinx + cos x − 1 [0, ]
π

2

441. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

in

Watch Video Solution

f(x) = sin 3x [0, π]

442. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

in

Watch Video Solution

f(x) = sinx − 1 [0, 2π]

443. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

https://dl.doubtnut.com/l/_Y9EAngSBF7no
https://dl.doubtnut.com/l/_F3WGccYhf3a6
https://dl.doubtnut.com/l/_VJE3GQUaIRFL
https://dl.doubtnut.com/l/_OCIZk1QfPe72


in

Watch Video Solution

f(x) = y = x(8 − x) [0, 8]

444. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

in

Watch Video Solution

f(x) = sin 2x [0, ]
π

2

445. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

in

Watch Video Solution

f(x) = (x2 + 2) [ − 2, 2]

446. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point in the interval where the derivative vanishes :

https://dl.doubtnut.com/l/_OCIZk1QfPe72
https://dl.doubtnut.com/l/_jaQfLsb2TafP
https://dl.doubtnut.com/l/_8pcP42qgHeTj
https://dl.doubtnut.com/l/_mugiOVAXnvk1


Watch Video Solution

f(x) = sinx ∈ [0, π]

447. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes : in

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3) [1, 3]

448. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes : in

Watch Video Solution

f(x) = (x2 − 1)(x − 2) [ − 1, 2]

449. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

https://dl.doubtnut.com/l/_mugiOVAXnvk1
https://dl.doubtnut.com/l/_ByOP6Os5LOz2
https://dl.doubtnut.com/l/_bT5jrv7lOX9u
https://dl.doubtnut.com/l/_IxeLOqYwfFTf


vanishes : in

Watch Video Solution

f(x) = x(x − 1)2 [0, 1]

450. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes :  in

Watch Video Solution

f(x) = √4 − x2 [ − 2, 2]

451. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes :  in [a,b], a>0

Watch Video Solution

f(x) = log( )
x2 + ab

(a + b)x

452. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

https://dl.doubtnut.com/l/_IxeLOqYwfFTf
https://dl.doubtnut.com/l/_eQYFANZFPrnV
https://dl.doubtnut.com/l/_tW58weIkYTVI
https://dl.doubtnut.com/l/_u7c3dIiKjBv4


vanishes : in

Watch Video Solution

f(x) = x(x + 3)e− x

2 [ − 3, 0]

453. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes : in[2,3]

Watch Video Solution

f(x) = (x − 2)2(x − 3)3

454. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

vanishes :  in 

Watch Video Solution

f(x) = ex(sinx − cos x) [ , ]
π

4

5π

4

455. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) in the interval where the derivative

https://dl.doubtnut.com/l/_u7c3dIiKjBv4
https://dl.doubtnut.com/l/_62Bj0rh440zb
https://dl.doubtnut.com/l/_GoMPpjIvBnFS
https://dl.doubtnut.com/l/_ESaMt7KAyrYh


vanishes : in[0,1]`

Watch Video Solution

f(x) = log(x2 + 2) − log(x + 2)

456. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) where the derivative vanishes :

in

Watch Video Solution

f(x) = ex cos x [ − , ]
π

2

π

2

457. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) where the derivative vanishes :

in

Watch Video Solution

f(x) =
sinx

ex
[0, π]

458. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) where the derivative vanishes :

https://dl.doubtnut.com/l/_ESaMt7KAyrYh
https://dl.doubtnut.com/l/_yhtEmeFWDM0f
https://dl.doubtnut.com/l/_wInx2R93nuxI
https://dl.doubtnut.com/l/_0RIsmL7IAzbP


 `in[-1,1]

Watch Video Solution

f(x) = e (1 −x2 )

459. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) where the derivative vanishes :

 on [-3,0]

Watch Video Solution

f(x) = e− (x2 + 3x)
x

2

460. Verify Rolle's theorem for the following functions in the given

intervals and �nd a point (or point) where the derivative vanishes :

in

Watch Video Solution

f(x) = sin4 x + cos4 x [0, ]
π

2

461. Discuss the applicablity of Rolle's theorem for the following functions

in the indicated intervals: 

https://dl.doubtnut.com/l/_0RIsmL7IAzbP
https://dl.doubtnut.com/l/_QVaIlL7ZI1Pk
https://dl.doubtnut.com/l/_IHOWJCOeLR6X
https://dl.doubtnut.com/l/_TNmRpyUQoQaD


in[-1,1]

Watch Video Solution

f(x) = x2 / 3

462. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

f(x) = |x| in [-1,1]

Watch Video Solution

463. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

in [1,3]

Watch Video Solution

f(x) = 3 + (x − 2)2 / 3

464. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

https://dl.doubtnut.com/l/_TNmRpyUQoQaD
https://dl.doubtnut.com/l/_HuFAz0XjLMaY
https://dl.doubtnut.com/l/_lpC7Rs6Vre5O
https://dl.doubtnut.com/l/_xkOWPFr6TrOn


f(x) = [x] in [-1,1]

Watch Video Solution

465. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

f(x) = (x-1)(2x-3) in [1,3]

Watch Video Solution

466. Discuss the applicability of Rolle's theorem for the following

functions 

Watch Video Solution

f(x) = |x − 1|, x ∈ [0, 2]

467. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

https://dl.doubtnut.com/l/_xkOWPFr6TrOn
https://dl.doubtnut.com/l/_vKmGiWEVNO72
https://dl.doubtnut.com/l/_aLTc0P3vllSm
https://dl.doubtnut.com/l/_P6EvtNTjhIe6


in

Watch Video Solution

f(x) = tanx [0, π]

468. Discuss the applicablity of Rolle's theorem for the following

functions in the indicated intervals: 

f(x) = x in [1,2]

Watch Video Solution

469. Apply Rolle's theorem to �nd point (or points) on the following

curves where the tangent is parallel to x -axis. in[-2.2]

Watch Video Solution

y = x2

470. Apply Rolle's theorem to �nd point (or points) on the following

curves where the tangent is parallel to x -axis. in 

Watch Video Solution

y = − 1 + cos x [0, 2π]

https://dl.doubtnut.com/l/_P6EvtNTjhIe6
https://dl.doubtnut.com/l/_D5uSsI5qUBTn
https://dl.doubtnut.com/l/_Su2CsN9fAAjT
https://dl.doubtnut.com/l/_AE1ofM8OPuxG


471. Apply Rolle's theorem to �nd oint (or points) on the following curves

where the tangent is parallel to x -axis. in

Watch Video Solution

y = 16 − x2, x [ − 1, 1]

472. Apply Rolle's theorem to �nd point (or points) on the following

curves where the tangent is parallel to x -axis.  in

Watch Video Solution

y = (x − 4)x [0, 4]

473. It is given that for the function 'f' given by :

 Rolle's Theorem holds with 

. Find the values of 'a' and 'b'.

Watch Video Solution

f(x) = x3 + bx2 + ax, x ∈ [1, 3]

c = 2 +
1

√3

https://dl.doubtnut.com/l/_AE1ofM8OPuxG
https://dl.doubtnut.com/l/_nKmgWUyivfLE
https://dl.doubtnut.com/l/_pJY2KZqKyEMX
https://dl.doubtnut.com/l/_MArb1jrVANMc


474. Discuss the applicability of Rolle's Theorem for the function : 

Watch Video Solution

f(x){
(x2 + 1) whe0 ≤ x ≤ 1

3 − x when1 < x ≤ 2

475. If f and g are di�erentiable functions for  such that 

, then show that there exists c

satisying 0 < c < 1 and f' (c ) = 2g' ( c)

Watch Video Solution

0 ≤ x ≤ 1

f(0) = 2, g(0), f(1) = 6, g(1) = 2

476. Verify Lagrange's mean value theorem for the function f(x) in the

interval [3,5] where f(x) =(x-3)(x-6)(x-9)

Watch Video Solution

https://dl.doubtnut.com/l/_lCbceGoM7Sug
https://dl.doubtnut.com/l/_foo3tDPVt9IW
https://dl.doubtnut.com/l/_6ns56B5ihbol


477. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

on [0,1]

Watch Video Solution

f(x) = 2x − x2

478. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in [2,4]

Watch Video Solution

f(x) = x(x − 3)

479. Verify Lagrange's mean value theorem for the following functions 

 in the interval 

Watch Video Solution

f(x) = x3 − 2x2 − x + 3 [0, 1]

https://dl.doubtnut.com/l/_Xz1A6gMOp74o
https://dl.doubtnut.com/l/_ZlYAhULbR0wO
https://dl.doubtnut.com/l/_KeHr2IYrX3Vd


480. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in

Watch Video Solution

f(x) = (x)(x − 1)(x − 2) [0, ]
1

2

481. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

 in [1,2]

Watch Video Solution

f(x) = logx

482. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in 

Watch Video Solution

f(x) = sinx − sin 2x [0, π]

https://dl.doubtnut.com/l/_IE4aGDkH0Xlf
https://dl.doubtnut.com/l/_4gwduXhC0mHT
https://dl.doubtnut.com/l/_5bj710lfS20A
https://dl.doubtnut.com/l/_h8RvUqtGL3tP


483. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in[0,4]

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3)

484. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in [2,4]

Watch Video Solution

f(x) = √x2 − 4

485. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in[1,5]

Watch Video Solution

f(x) = √25 − x2

https://dl.doubtnut.com/l/_h8RvUqtGL3tP
https://dl.doubtnut.com/l/_3Weo5aBtqTlI
https://dl.doubtnut.com/l/_iZ6zA57MIqYc


486. Di�erentiate the function 

Watch Video Solution

f(x) = √x − 2

487. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in [0,1]

Watch Video Solution

f(x) = x2 / 3

488. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in [0,1]

Watch Video Solution

f(x) = tan− 1

https://dl.doubtnut.com/l/_roxJgmY9sNar
https://dl.doubtnut.com/l/_3G1Hrw8U6Lel
https://dl.doubtnut.com/l/_LZoTmhmIuI27


489. Verify Lagrange's mean value theorem for the following functions in

the given interval and also �nd 'c' of this theorem: 

in [1,4]

Watch Video Solution

f(x) =
1

4x − 1

490. Show that Lagrange's theorem is not applicable to the function

in [-1,1]

Watch Video Solution

f(x) =
1

x

491. Discuss applicability of Lagrange's mean value theorem to the

function in [1,2]

Watch Video Solution

f(x) = (x − 1)2 / 3

https://dl.doubtnut.com/l/_5ZwSi1DCPIMd
https://dl.doubtnut.com/l/_ecPhQ1nmAk7P
https://dl.doubtnut.com/l/_sNCFI5zSoSf8


492. Verify the Lagrange's Mean Value Theorem for the functions: 

in the interval [-1,1]

Watch Video Solution

f(x) = |x|

493. Find a point on the curve  where the tangent is parallel to the

chord joining (0,0) and (1,1)

Watch Video Solution

y = x2

494. Find a point on the curve  where the tangent is parallel to the

chord joining (1,1) and (3,27)

Watch Video Solution

y = x3

495. Lagrange's Theorem to determine a point P on the curve

 de�ned in the interval [2,3], where the tangent is parallelf(x) = √x − 2

https://dl.doubtnut.com/l/_Q4o5IyN972No
https://dl.doubtnut.com/l/_bBgpSFzdRI5x
https://dl.doubtnut.com/l/_xce0JUznPmmo
https://dl.doubtnut.com/l/_lsCCcq6tJjto


to the chord joining the end points on the curve.

Watch Video Solution

496. Using Mean value Theorem, prove that there is a point on the curve

 between the point A(1,0) and B(2,1). Where the tangent

is parallel to the chord AB. Also �nd that point.

Watch Video Solution

y = 2x2 − 5x + 3

497. Using di�erentials �nd an approximate value of 

Watch Video Solution

√66

498. Let  for . Find f(0) if f is continuous at x = 0

Watch Video Solution

f(x) =
log(1 + x)

sinx
x ≠ 0

https://dl.doubtnut.com/l/_lsCCcq6tJjto
https://dl.doubtnut.com/l/_84yXHKj867Js
https://dl.doubtnut.com/l/_BzrZSHmpwJDw
https://dl.doubtnut.com/l/_u1cIhn70VA88


499. Let  for  and let f (0) = 0, Is f continuous at 0?

Watch Video Solution

f(x) =
x + |x|

x
x ≠ 0

500. Let f(X) = sin x cos x. Write down the set of points of discontinuity of

f.

Watch Video Solution

501. Write the set of points of discontinuity of the signum function.

Watch Video Solution

502. Find the derivative of following

Watch Video Solution

cot 7x + 3x5 + sin 3x

https://dl.doubtnut.com/l/_n4ChWAKAKIU1
https://dl.doubtnut.com/l/_VstXGwPabVQg
https://dl.doubtnut.com/l/_UdkokBiUSgUV
https://dl.doubtnut.com/l/_f1MTq54OiZNU
https://dl.doubtnut.com/l/_nGiLAL7aOtLd


503. Let  for . Find f (0) if f is left continuous at x =

0

Watch Video Solution

f(x) =
e1 /x

1 + e1 /x
x ≠ 0

504. Show that the function  is continuous

but not di�erentiable at x= 0.

Watch Video Solution

f(x) = {
xn sin( ) x ≠ 0

0 x = 0

1
x

505. Find a R so that  is continuous at 0.

Watch Video Solution

∈ f(x) = {
x2 x ≥ 0

ax x < 0

506. Let  for . Find f(0) if f is right continuous at x =

0

h id l i

f(x) =
2

1
x

1 + 2
1
x

x ≠ 0

https://dl.doubtnut.com/l/_nGiLAL7aOtLd
https://dl.doubtnut.com/l/_pPxZDko5ZQEn
https://dl.doubtnut.com/l/_tOksbO5D0PKR
https://dl.doubtnut.com/l/_txycDVobuRb4


Watch Video Solution

507. Let , is f continuous at 

Watch Video Solution

f(x) = [sinx] x =
π

2

508. Let . Is f continuous at x = 2?

Watch Video Solution

f(x) = {
2x − 5 if x ≥ 2

x2 if x < 2

509. Determine the value of the constant k so that the function

 is continuous at x = 5

Watch Video Solution

f(x) = {
3x − 8 if x ≤ 5

2k if x > 5

510. Given . Write down the set of points of discontinuity

of f(f(x))

h id l i

f(x) =
1

x + 2

https://dl.doubtnut.com/l/_txycDVobuRb4
https://dl.doubtnut.com/l/_979TOSdqHMRf
https://dl.doubtnut.com/l/_V4AoypHUbqV4
https://dl.doubtnut.com/l/_GxClHyDwnINd
https://dl.doubtnut.com/l/_BMtHmEYeD7iO


Watch Video Solution

511. Write down the domain of continuity of the function f(x) = x|x|

Watch Video Solution

512. Let f(x) =  for . Write the down the value of (f) (0) if f

is continuous at x = 0

Watch Video Solution

|x|cos( )
1

x
x ≠ 0

513. Write down the domain of continuity of

Watch Video Solution

f(x) = e |x |

514. Let  Is f continuous on left of x = 2.

Watch Video Solution

f(x) = x[x].

https://dl.doubtnut.com/l/_BMtHmEYeD7iO
https://dl.doubtnut.com/l/_fSqvCtYIMWny
https://dl.doubtnut.com/l/_nXCOcOb5CIhI
https://dl.doubtnut.com/l/_azZFD89P3W8E
https://dl.doubtnut.com/l/_4LVSzOVgu5cJ


515. Find the value of 'k', such that the function : 

 is continuous at x

=2

Watch Video Solution

f(x) = { , if x ≠ 2), (k, if x = 2)
2xx+ 2 − 16

4x − 16

516. Find 

Watch Video Solution

(
d

dx

1

√1 − x2

517. Compute 

Watch Video Solution

(x|x|)whenx < 0
d

dx

518. Find  when 

Watch Video Solution

dy

dx
xy = 1

https://dl.doubtnut.com/l/_4LVSzOVgu5cJ
https://dl.doubtnut.com/l/_6vTUpPesZSFI
https://dl.doubtnut.com/l/_AqnJrdGJ1jA3
https://dl.doubtnut.com/l/_gIoVjs9W82i9
https://dl.doubtnut.com/l/_GPUMO18H8mgN


519. Write down the value of  at  when 

Watch Video Solution

dy

dx
x = e y = loga x

520. Compute when 

Watch Video Solution

(sin− 1(sinx))
d

dx
≤ x ≤

π

2

3π

2

521. Find  when 

Watch Video Solution

(cos − 1(cos x))
d

dx
π ≤ x ≤ 2π

522. Find 

Watch Video Solution

(tan− 1(tanx))when − < x <
d

dx

π

2

π

2

https://dl.doubtnut.com/l/_GPUMO18H8mgN
https://dl.doubtnut.com/l/_K0FOVbIn1zcT
https://dl.doubtnut.com/l/_oxeBg55DcPKR
https://dl.doubtnut.com/l/_Be2ceDsiWp2e
https://dl.doubtnut.com/l/_Tmu35Ed3DVY2


523. Compute 

Watch Video Solution

Lim
h→ 0

( )
sin(x + h) − sinx

h

524. Compute 

Watch Video Solution

(loge|sinx|), − < x <
d

dx

π

2

π

2

525. Find the value of 

Watch Video Solution

sin− 1(cos(sin− 1 x)) + cos − 1(sin(cos − 1 x))

526. If f(x) is an even function, state whether f'(x) is an odd function or an

even function.

Watch Video Solution

https://dl.doubtnut.com/l/_2CAD3SxhdRID
https://dl.doubtnut.com/l/_w1bHPx81Od2p
https://dl.doubtnut.com/l/_5yv8FUA6cRAY
https://dl.doubtnut.com/l/_ZO2HZWsg6WdL


527. Find 

Watch Video Solution

wheny = xx, x > 0
dy

dx

528. Compute 

Watch Video Solution

( )
d

dx

logx

x

529. If x = sin t, y = cos t, �nd 

Watch Video Solution

dy

dx

530. Find the di�erential coe�cient of  w.r.t 

Watch Video Solution

√1 + x2 1 + x2

531. If  then the value of f'(e) isf(x) = logx(logx)

https://dl.doubtnut.com/l/_V6RrJINzeqmz
https://dl.doubtnut.com/l/_ragDQYhBHbhR
https://dl.doubtnut.com/l/_JjfWmOrAdHlb
https://dl.doubtnut.com/l/_pZlIdB3bAm89
https://dl.doubtnut.com/l/_dx5kQEU8NM1s


Watch Video Solution

532. If , �nd (d/dx)(fof)(x)

Watch Video Solution

f(x) = 1 − x

533. If  and , �nd dy/dx at 

Watch Video Solution

y = f(loge x) f' (2) = 2 x = e2

534. If , �nd  in terms of y.

Watch Video Solution

y = a sinx + b cos x
d2y

dx
2

535. If y =x^2, write the value of (d^3y)/(d(x)^3) at x = 0

Watch Video Solution

https://dl.doubtnut.com/l/_dx5kQEU8NM1s
https://dl.doubtnut.com/l/_pzgMFUY0nJGc
https://dl.doubtnut.com/l/_aMhcvAq3CYlq
https://dl.doubtnut.com/l/_4StmLzOPQHX9
https://dl.doubtnut.com/l/_IxKXCfZnHd0S


536. What is the value of the ?

Watch Video Solution

L
h→ 0

t(
log(e + h) − log e

h

537. If  and -1 < x < 1, dy/dx

Watch Video Solution

y = sin− 1( )
2x

1 + x2
f ∈ d

538. Find 

Watch Video Solution

(sin(cos x) + cos(sinx))
d

dx

539. Find 

Watch Video Solution

(e√1 +x2
)

d

dx

540. Find (2cos2 x)
d

dx

https://dl.doubtnut.com/l/_FkOtKwod8PbV
https://dl.doubtnut.com/l/_dhmLaHQMwm0O
https://dl.doubtnut.com/l/_5DVdWiJYWSyS
https://dl.doubtnut.com/l/_pDzaolp73LqQ
https://dl.doubtnut.com/l/_hjuVV7rMfIzH


Watch Video Solution

541. Compute .

Watch Video Solution

(sinn(ax2 + bx + c)), n ∈ N
d

dx

542. If  �nd f' (x)

Watch Video Solution

f(x) = sin− 1 x + cos − 1 x,

543. Find 

Watch Video Solution

( )
d

dx

8x

x8

544. Compute 

Watch Video Solution

{sin− 1( )}
d

dx

1

√x + 1

https://dl.doubtnut.com/l/_hjuVV7rMfIzH
https://dl.doubtnut.com/l/_wH1IdD5Q6Vj9
https://dl.doubtnut.com/l/_2tCaGgnAAN9u
https://dl.doubtnut.com/l/_ASzObLYl42PQ
https://dl.doubtnut.com/l/_JLK9ui8eK2sd


545. Evaluate , where m,n inN`.

Watch Video Solution

(sinm x cosn x)
d

dx

546. If  �nd 

Watch Video Solution

y = (sinx)
cos x

,
dy

dx

547. Di�erentiate 

Watch Video Solution

w. r. t sinx
x

sinx

548. If  �nd  in terms of y alone.

Watch Video Solution

y = tan− 1 x,
d2y

dx2

549. Find  when 
dy

dx
tan− 1(x2 + y2) = a2

https://dl.doubtnut.com/l/_qhhiZhn97sy2
https://dl.doubtnut.com/l/_zkd3KregqOfz
https://dl.doubtnut.com/l/_vh5LZYxy7vAv
https://dl.doubtnut.com/l/_elSphD3G9dxI
https://dl.doubtnut.com/l/_eachpsEK3lf8


Watch Video Solution

550. If  �nd 

Watch Video Solution

y = t + and x = t −
1

t

1

t

dy

dx

551. Find 

Watch Video Solution

wheny = tan(x + y)
dy

dx

552. Find 

Watch Video Solution

(tan √x)
d

dx

553. Find 

Watch Video Solution

(tan √x)
d

dx

https://dl.doubtnut.com/l/_eachpsEK3lf8
https://dl.doubtnut.com/l/_uYIvwDiM7Pyv
https://dl.doubtnut.com/l/_Daj9hBp2Paez
https://dl.doubtnut.com/l/_C6hFiuf1a0Ms
https://dl.doubtnut.com/l/_zA2iod6xNanj


554. If , �nd f' (

Watch Video Solution

f(x) = |sinx − cos x| π/6)

555. If , �nd 

Watch Video Solution

f(x) = |sinx| + |cos x| f'( )
3π

4

556. If , then prove that 

Watch Video Solution

y = secx + tanx =
dy

dx

1

1 − sinx

557. Can Rolle's Theorem be applied to the function  in the

interval [-2,2]

Watch Video Solution

f(x) = |x|

https://dl.doubtnut.com/l/_DKExRJ45oUYh
https://dl.doubtnut.com/l/_GfPmf8ZO8Ga6
https://dl.doubtnut.com/l/_f0ohBI8g1U52
https://dl.doubtnut.com/l/_gROPAjpL6DPS


558. Does there exist a point  such that f' (c)= 0 where f(x) =

sin 2x`?

Watch Video Solution

c( ∈ )(0, )
π

2

559. Can Lagrange's Theorem be applied to the function

 in the interval [0,1]

Watch Video Solution

f(x) = √1 − x2

560. Is Lagrange's Theorem applicable to the function f(x) = |x| on the

interval [-1,2]

Watch Video Solution

561. Can we �nd a point  such that f'© = 0 where f(x) =

|sinx|

c∈( − , )
π

2

π

2

https://dl.doubtnut.com/l/_hcn9GqFGLPAz
https://dl.doubtnut.com/l/_NmfyGpcKtn5E
https://dl.doubtnut.com/l/_jMDCGPN4RvkQ
https://dl.doubtnut.com/l/_WBbXnZAI34bq


Watch Video Solution

562. Find a point  such that  where 

Watch Video Solution

c∈ ( − 1, 2) f'© =
f(2) − f( − 1)

2 − ( − 1)

f(x) = x2

563. At what point on the curve y = (cos x -1) in , is the tangent

parallel to x-axis?

Watch Video Solution

[0, 2π]

564. Prove that the function

Watch Video Solution

f(x) = 5x − 3, iscontNuousatx = 0, atx = − 3 and atx = 5

https://dl.doubtnut.com/l/_WBbXnZAI34bq
https://dl.doubtnut.com/l/_gIoXQr2sp7we
https://dl.doubtnut.com/l/_f9LQHKD4eBSU
https://dl.doubtnut.com/l/_vATWYEUnY6VY


565. Examine the continuity of the function  at 

Watch Video Solution

f(x) = 2x2 − 1 x = 3

566. Examine the following functions for continuity. 

f(x) = x-5

Watch Video Solution

567. Examine the following function for continuity: 

Watch Video Solution

f(x) = , x ≠ 5
1

x − 5

568. Examine the following function for continuity:

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

https://dl.doubtnut.com/l/_J38JymJ1rh1t
https://dl.doubtnut.com/l/_0Wg0btu48crf
https://dl.doubtnut.com/l/_xQSmKFo74xeB
https://dl.doubtnut.com/l/_ykkMHNJ040jU
https://dl.doubtnut.com/l/_KmyUK4RYcoNK


569. Examine the following function for continuity: 

Watch Video Solution

f(x) = |x − 5|

570. Prove that the function , is continuous at , where n

is a positive integer.

Watch Video Solution

f(x) = xn x = n

571. Is the function f de�ned by 

continuous at, x=0?At x=1? At x=2 ?

Watch Video Solution

f(x) = {
x if x ≤ 1

5 if x > 1

572. Find all the points of discontinuity of f, where f is de�ned by 

Watch Video Solution

f(x) = {
2x + 3, if x ≤ 2

2x − 3, if x > 2

https://dl.doubtnut.com/l/_KmyUK4RYcoNK
https://dl.doubtnut.com/l/_q67Gr4bPvICk
https://dl.doubtnut.com/l/_tynik43i0sd0
https://dl.doubtnut.com/l/_XnFtmsIPQD0p


573. Find all points of discontinuity of f, where f is de�ned by : `f(x)=

{(|x|+3,,,,if x <= -3),(-2x,,,,if -3=3):}`

Watch Video Solution

574. Find all points of discontinuity of f, where f is de�ned by :

Watch Video Solution

f(x) = {
if x ≠ 0

0 if x = 0

|x |
x

575. Find all points of discontinuity of f, where f is de�ned by:

Watch Video Solution

f(x) = {
if x < 0

−1 if x ≥ 0

x

|x |

https://dl.doubtnut.com/l/_XnFtmsIPQD0p
https://dl.doubtnut.com/l/_eUZu91QBlKCf
https://dl.doubtnut.com/l/_LNIUAjJQ0MRh
https://dl.doubtnut.com/l/_4YhiLLhWhtyt


576. Find all points of discontinuity of f, where f is de�ned by

Watch Video Solution

f(x) = {
x + 1 if x ≥ 1

x2 + 1 if x < 1

577. Find all points of discontinuity of f, where f is de�ned by :

Watch Video Solution

f(x) = {
x3 − 3 x ≤ 2

x2 + 1 x > 2

578. Find all points of discontinuity of f, where f is de�ned by :

Watch Video Solution

f(x) = {
x10 − 1 x ≤ 1

x2 x > 1

579. Is the function de�ned by  a

continuous function?

f(x) = {
x + 5 if x ≤ 1

x − 5 if x > 1

https://dl.doubtnut.com/l/_7B8grdVWgXtr
https://dl.doubtnut.com/l/_2hBPZREqYZOq
https://dl.doubtnut.com/l/_ZLFFmTLYl2Fy
https://dl.doubtnut.com/l/_30PRDADPVKUC


Watch Video Solution

580. Disuss the continuity of the function f where f is de�ned by 

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

3 if 0 ≤ x ≤ 1

4 if 1 < x < 3

5 if 3 ≤ x ≤ 10

581. Discuss the continuity of the function f, where f is de�ned by:

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x if x < 0

0 if 0 ≤ x ≤ 1

4x if x > 1

582. Discuss the continuity of the function f, where f is de�ned by:

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

−2 if x ≤ − 1

2x if − 1 ≤ x ≤ 1

2 if x > 1

https://dl.doubtnut.com/l/_30PRDADPVKUC
https://dl.doubtnut.com/l/_aNSDa3EyoseU
https://dl.doubtnut.com/l/_bcQ6bYdr3J5C
https://dl.doubtnut.com/l/_N1vkVvSvgDrT


583. Find the relationship between a and b so that the function f de�ned

by:  is continuous at 

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 3

bx + 3 if x > 3
x = 3

584. For what value of  is the function de�ned by

 continuous at x

= 0? What about continuity at x = 1?

Watch Video Solution

λ

f(x) = {λ(x2 − 2x), if x ≤ 0, 4x + 1, if x > 0}

585. Show that the function de�ned by  is discontinuous

at all integral points. Here  denotes the greatest integer less than or

equal to x.

Watch Video Solution

g(x) = x − [x]

[x]

https://dl.doubtnut.com/l/_N1vkVvSvgDrT
https://dl.doubtnut.com/l/_5pxmSlrpyYRm
https://dl.doubtnut.com/l/_6nA1D7t6QgWU
https://dl.doubtnut.com/l/_40GeP35UjJZU
https://dl.doubtnut.com/l/_3q0cgqHtbj5w


586. Is the function de�ned by  continuous at 

Watch Video Solution

f(x) = x2 − sinx + 5

x = π

587. Discuss the continuity of the following function:

Watch Video Solution

f(x) = sinx + cos x

588. Discuss the continuity of the following function:

Watch Video Solution

f(x) = sinx − cos x

589. Discuss the continuity of the following function: 

Watch Video Solution

f(x) = sinx ⋅ cos x

https://dl.doubtnut.com/l/_3q0cgqHtbj5w
https://dl.doubtnut.com/l/_mt7oWEjQ4tN8
https://dl.doubtnut.com/l/_KDahcRiu8GcQ
https://dl.doubtnut.com/l/_riiao4qY3Uf0


590. Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.

Watch Video Solution

591. Find all points of discontinuity of f, where:

Watch Video Solution

f(x) = {
if x < 0

x + 1 if x ≥ 0

sin x

x

592. Determine if f de�ned by : is

a continuous function?

Watch Video Solution

f(x) = {
x2 sin( ) if x ≠ 0

0 if x = 0

1
x

https://dl.doubtnut.com/l/_DVJRPnDvW76N
https://dl.doubtnut.com/l/_Kb8FRCcJYoiW
https://dl.doubtnut.com/l/_MzrJn6bVrcvP


593. Examine the continuity of f, where f is de�ned by

.

Watch Video Solution

f(x) = {
sinx − cos x if x ≠ 0

−1 if x = 0

594. Find the values of k so that the function f is continuous at the

indicated point :  at 

Watch Video Solution

f(x) = {
k if x ≠

3 if x =

cos x
π− 2x

π

2
π

2

x =
π

2

595. In the following, determine the constant so that given function is

continuous at indicated point: 

 at x =2

Watch Video Solution

f(x) = {
kx2 if x ≤ 2

2 if x > 2

https://dl.doubtnut.com/l/_KDWia2v2TxzQ
https://dl.doubtnut.com/l/_J6uK4zunORaZ
https://dl.doubtnut.com/l/_Sw9eDecBU1j9


596. Determine the value of the constant k so that the function

 is continuous at x = 5.

Watch Video Solution

f(x) = {
kx + 1 if x ≤ 5

3x − 5 if x > 5

597. Find the values of a and b such that the function de�ned by

 is continuous.

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

5 if x ≥ 2

ax + b if 2 < x < 10

21 if x ≥ 10

598. Show that the function de�ned by  is a continuous

function.

Watch Video Solution

f(x) = cos(x2)

https://dl.doubtnut.com/l/_ga6edLNWYjib
https://dl.doubtnut.com/l/_cTFfqdUWbNpj
https://dl.doubtnut.com/l/_5yrZqLH2OT7C


599. Show that the function de�ned by  is a continuous

function.

Watch Video Solution

f(x) = |cos x|

600. Examine if sin |x| is a continuous function.

Watch Video Solution

601. Find all the points of discontinuity of f de�ned by

Watch Video Solution

f(x) = |x| − |x + 1|

602. Di�erentiate the following functions with respect to x. 

Watch Video Solution

sin(x3 + 5x)

https://dl.doubtnut.com/l/_sXIcPwHYyHA9
https://dl.doubtnut.com/l/_MObo5KVRGaqJ
https://dl.doubtnut.com/l/_NbsXIdLQuED7
https://dl.doubtnut.com/l/_DrMKuYq0UfWX
https://dl.doubtnut.com/l/_0GXMF51u1hg9


603. Di�erentiate the following functions with respect to x. 

Watch Video Solution

cos(sinx)

604. Di�erentiate the following functions with respect to x. 

Watch Video Solution

sin(ax + b)

605. Di�erentiate the functions with respect to x: 

Watch Video Solution

sec(tan(√x))

606. Di�erentiate the functions with respect to x: 

Watch Video Solution

sin(ax + b)

cos(cx + d)

https://dl.doubtnut.com/l/_0GXMF51u1hg9
https://dl.doubtnut.com/l/_6W2ZdRx2Kl97
https://dl.doubtnut.com/l/_Hum2iX3kZrQE
https://dl.doubtnut.com/l/_BO465HTY1Ips


607. Di�erentiate the functions with respect to x: 

Watch Video Solution

cos x3 ⋅ sin2(x5)

608. Di�erentiate the following functions with respect to x. 

Watch Video Solution

2√cot(x2)

609. Di�erentiate the functions with respect to x 

Watch Video Solution

cos(√x)

610. Prove that the function f given by :  is not

di�erentiale at x =1

Watch Video Solution

f(x) = |x − 1|, x ∈ R

https://dl.doubtnut.com/l/_kuCkahMvGsg6
https://dl.doubtnut.com/l/_W9skqicRZtw2
https://dl.doubtnut.com/l/_7yIsXjN6MNdP
https://dl.doubtnut.com/l/_VKGbSvENyvJ6


611. Prove that  is not di�erentiable at  but 

.

Watch Video Solution

f(x) = [x], 0 < x < 3 x = 1

x = 2

612. Find  in the following:  

2x+3y = sinx

Watch Video Solution

dy

dx

613. Find  in the following :  

2x +3y = sin y`

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_VKGbSvENyvJ6
https://dl.doubtnut.com/l/_z3QkUJn6CluR
https://dl.doubtnut.com/l/_zXh4NBcIl1EP
https://dl.doubtnut.com/l/_pcLpWRUiBpvA


614. Find  in the following:  

Watch Video Solution

dy

dx

ax + by2 = cos y

615. Find  in the following: 

Watch Video Solution

dy

dx
xy + y2 = tanx + y

616. Find  in the following:  

Watch Video Solution

dy

dx

x2 + xy + y2 = 100

617. Find  in the following:  

Watch Video Solution

dy

dx

x3 + x2y + xy2 + y3 = 81

https://dl.doubtnut.com/l/_LgcQ4AL6Fhlx
https://dl.doubtnut.com/l/_Wo3RI4LFpczm
https://dl.doubtnut.com/l/_I0qbSKLA9eBX
https://dl.doubtnut.com/l/_bzzASz8Ru7ED


618. Find  in the following:  

Watch Video Solution

dy

dx

sin2 y + cos xy = π

619. Find , if 

Watch Video Solution

dy

dx
sin2 x + cos2 y = 1

620. Find  in the following:  

Watch Video Solution

dy

dx

y = sin− 1( )
2x

1 + x2

621. Di�erentiate the following w.r.t. x: 

tan− 1( ), − < x <
3x − x3

1 − 3x2

1

√3

1

√3

https://dl.doubtnut.com/l/_bzzASz8Ru7ED
https://dl.doubtnut.com/l/_yG8gr7ZPOCoJ
https://dl.doubtnut.com/l/_F3Jjvu0dzsAv
https://dl.doubtnut.com/l/_k6YA27msj9sf
https://dl.doubtnut.com/l/_aKobbQS6UB1W


Watch Video Solution

622. Find  in the following:  

Watch Video Solution

dy

dx

y = cos − 1( ), 0 < x < 1
1 − x2

1 + x2

623. Find  in the following:`y=sin^-1((1 - x^2)/(1+x^2), 0

Watch Video Solution

dy

dx

624. Di�erentiate the following w.r.t. x: 

Watch Video Solution

cos − 1(2 ), − 1 < x < 1
x

1 + x2

https://dl.doubtnut.com/l/_aKobbQS6UB1W
https://dl.doubtnut.com/l/_BOTRI6eAbztF
https://dl.doubtnut.com/l/_ERfrGT3npVK7
https://dl.doubtnut.com/l/_Z4QiwcvRfIA1


625. Find  in the following:  

Watch Video Solution

dy

dx

y = sin− 1(2 )
x

1 + x2

626. Find  in the following: , 

Watch Video Solution

dy

dx
y = sec− 1( )

1

2x2 − 1
0 < x <

1

√2

627. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex

sinx

628. Di�erentiate the following w.r.t x 

Watch Video Solution

esin − 1 x

https://dl.doubtnut.com/l/_CHffxdj1voLz
https://dl.doubtnut.com/l/_SbmDje2JWnv6
https://dl.doubtnut.com/l/_27Wz7glvAfTx
https://dl.doubtnut.com/l/_YAMvm0miFY98


629. Di�erentiate the following w.r.t x 

Watch Video Solution

ex
3

630. Di�erentiate the following w.r.t. x: 

Watch Video Solution

sin(tan− 1 e−x)

631. Di�erentiate the following w.r.t. x: 

Watch Video Solution

log(cos ex)

632. Di�erentiate the following w.r.t. x: 

Watch Video Solution

ex + ex
2

+ . . . . + ex
5

https://dl.doubtnut.com/l/_YAMvm0miFY98
https://dl.doubtnut.com/l/_1IUAuVNKroKi
https://dl.doubtnut.com/l/_leRn3ScMOar6
https://dl.doubtnut.com/l/_5oGkGaMSWJGl
https://dl.doubtnut.com/l/_LVV3BRkNs8WU
https://dl.doubtnut.com/l/_qxkh1zA8NdyL


633. Di�erentiate the following w.r.t.x : 

Watch Video Solution

√e√x, x > 0

634. Di�erentiate the following w.r.t.x : 

Watch Video Solution

log(logx), x < 1

635. Di�erentiate the following w.r.tx: 

Watch Video Solution

, x > 0
cos x

logx

636. Di�erentiate the functions : 

cos x cos 2x cos 3x

https://dl.doubtnut.com/l/_qxkh1zA8NdyL
https://dl.doubtnut.com/l/_2rzlPtJFFnhX
https://dl.doubtnut.com/l/_8VLXKGGMhww4
https://dl.doubtnut.com/l/_CLsqYchrd9Cr


Watch Video Solution

637. Di�erentiate the function w.r.t. x : 

Watch Video Solution

√(x − 1)(x − 2)

(x − 3)(x − 4)(x − 5)

638. Di�erentiate the functions : 

Watch Video Solution

(logx)
tan x

639. Di�erentiate the functions : 

Watch Video Solution

xx − 6cos x

640. Di�erentiate the function w.r.t. x : (x + 3)
2

⋅ (x + 4)
3

⋅ (x + 5)
4

https://dl.doubtnut.com/l/_CLsqYchrd9Cr
https://dl.doubtnut.com/l/_A049GcRmld01
https://dl.doubtnut.com/l/_pYj6zpGLARyC
https://dl.doubtnut.com/l/_QOZ7xEk7B0bA
https://dl.doubtnut.com/l/_VOygwq1HfDf8


Watch Video Solution

641. Di�erentiate the function w.r.t. x : 

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

642. Di�erentiate the function w.r.t. x : 

Watch Video Solution

(logx)x + xlogx

643. Di�erentiate the function w.r.t. x : 

Watch Video Solution

(sinx)x + sin− 1
√x

644. Di�erentiate the function w.r.t. x : 

Watch Video Solution

xsin x + (sinx)cos x

https://dl.doubtnut.com/l/_VOygwq1HfDf8
https://dl.doubtnut.com/l/_nefx3Op5yNo0
https://dl.doubtnut.com/l/_nzzjlOZfHv6m
https://dl.doubtnut.com/l/_h1J4a6dUqbnC
https://dl.doubtnut.com/l/_rxq0b62KaPKi
https://dl.doubtnut.com/l/_v2TKk1La0MVB


645. Di�erentiate the function w.r.t. x : 

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

646. Di�erentiate the following w.r.t. x: 

Watch Video Solution

(x cos x)
x

+ (x sinx)
1 /x

647. Find of the function : 

Watch Video Solution

dy

dx
xy + yx = 1

648. Find  if .

Watch Video Solution

dy

dx
xy = yx

https://dl.doubtnut.com/l/_v2TKk1La0MVB
https://dl.doubtnut.com/l/_N89cVi9f4mhL
https://dl.doubtnut.com/l/_KwWiYC7D0VV5
https://dl.doubtnut.com/l/_fKu0D9pox2Xc


649. Find of the function :

Watch Video Solution

dy

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

650. Find of the function :

Watch Video Solution

dy

dx
xy = ex−y

651. Find the derivative of the function given by

 and hence �nd 

Watch Video Solution

f(x) = (1 + x)(1 + x2)(1 + x4)(1 + x8) f' (1)

652. Di�erentiate  by using product rule.

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

https://dl.doubtnut.com/l/_j7J7sP1vfKfM
https://dl.doubtnut.com/l/_ecenPXGJR4CT
https://dl.doubtnut.com/l/_8u3Gyfx1WlUr
https://dl.doubtnut.com/l/_16mD7TBiaTOO


653. Di�erentiate  by expanding the product

to obtain a single polynomial.

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

654. Di�erentiate  by using product rule.

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

655. If u, v and w are functions of x, then show that `d/dx(u cdot v cdot w)

= du/dx (v cdotw + u cdot dv/dx cdot w +u cdot v dw/dx) in two ways - �rst

by repeated application of product rule, second by logarithmic

di�erentiation.

Watch Video Solution

https://dl.doubtnut.com/l/_rSR8RA8TlsT4
https://dl.doubtnut.com/l/_gtHCGoHtPPK6
https://dl.doubtnut.com/l/_bhgghU31lJLl


656. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter. 

Watch Video Solution

dy

dx

x = 2at2, y = at4

657. Find , if x and y are connected parametrically by the equations

(without eliminating the parameter). 

Watch Video Solution

dy

dx

x = a cos θ, y = b cos θ

658. Find , if x and y are connected parametrically by the equations

(without eliminating the parameter). 

Watch Video Solution

dy

dx

x = sin t, y = cos 2t

https://dl.doubtnut.com/l/_3gEl6BlUca5u
https://dl.doubtnut.com/l/_onUuw8GtR7US
https://dl.doubtnut.com/l/_ozoSiz8DqlDG
https://dl.doubtnut.com/l/_N6pDgUlCUfEh


659. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter. 

Watch Video Solution

dy

dx

x = 4t, y =
4
t

660. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter. 

Watch Video Solution

dy

dx

x cos θ − cos 2θ, y = sin θ − sin 2θ

661. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter. 

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

https://dl.doubtnut.com/l/_N6pDgUlCUfEh
https://dl.doubtnut.com/l/_o45NQLIVD97h
https://dl.doubtnut.com/l/_PZyQjb5U4xwU


662. Find 

Watch Video Solution

if x = , y =
dy

dx

sin3 t

√cos 2t

cos3 t

√cos 2t

663. Find , if x and y are connected parametrically by the equations

(without eliminating the parameter). 

.

Watch Video Solution

dy

dx

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

2

664. Find , if x and y are connected parametrically by the equations

(without eliminating the parameter). 

.

Watch Video Solution

dy

dx

x = a secθ, y = b tan θ

https://dl.doubtnut.com/l/_Ko2FumkFI0lt
https://dl.doubtnut.com/l/_aLYKAHWHqYV2
https://dl.doubtnut.com/l/_3HajLIXF19fL


665. Find , if x and y are connected parametrically by the equations

(without eliminating the parameter). 

Watch Video Solution

dy

dx

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

666. If , show that 

Watch Video Solution

x = √a
sin − 1 t

, y = √acos − 1 t = − , a > 0
dy

dx

y

x

667. Find the second order derivatives of the function : 

Watch Video Solution

x2 + 3x + 2

668. Find the second order derivatives of the function: 

Watch Video Solution

x20

https://dl.doubtnut.com/l/_qUxTzGytZ66O
https://dl.doubtnut.com/l/_4OgDS9lBQ4BW
https://dl.doubtnut.com/l/_UHFQw9KPrjac
https://dl.doubtnut.com/l/_WcMka52HiHI0
https://dl.doubtnut.com/l/_9LLvejLEVFQx


669. Find the second order derivatives of the function : 

Watch Video Solution

x ⋅ cos x

670. Find the second order derivatives of the function : 

Watch Video Solution

logx

671. Find the second order derivatives of the function : 

Watch Video Solution

x3 logx

672. Find the second order derivatives of the function : 

Watch Video Solution

ex sin 5x

https://dl.doubtnut.com/l/_9LLvejLEVFQx
https://dl.doubtnut.com/l/_yeecfvS2GKFH
https://dl.doubtnut.com/l/_SEZjMwQgqIex
https://dl.doubtnut.com/l/_g8kPrgMcxMb4


673. Find the second order derviatives of the functions : 

Watch Video Solution

e2x sin 3x

674. Find the second order derivatives of the function : 

Watch Video Solution

tan− 1 x

675. Find the second order derivatives of the function : 

Watch Video Solution

log(logx)

676. Find the second order derivatives of the function : 

Watch Video Solution

sin(logx)

https://dl.doubtnut.com/l/_MUiQ6YbG7p2l
https://dl.doubtnut.com/l/_01juqIsWRsIt
https://dl.doubtnut.com/l/_DhshowoARcOS
https://dl.doubtnut.com/l/_JyoGHDx8QFA2


677. If , prove that 

Watch Video Solution

y = 2 cos x − 6 sinx + y = 0
d2y

dx
2

678. Find the second order derivative of the following functions 

If , �nd  in terms of y alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2

679. If  show that 

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx) x2y2 + xy1 + y = 0

680. Find the second order derivative of the following functions 

If  , prove that 

Watch Video Solution

y = aemx + be−mx − m2y = 0
d2y

dx2

https://dl.doubtnut.com/l/_UprUbwossWS0
https://dl.doubtnut.com/l/_vJoIuhL8zOIw
https://dl.doubtnut.com/l/_QXuxCsRk3C2m
https://dl.doubtnut.com/l/_FGK3tmFCbHXX


681. If  show that 

Watch Video Solution

y = 500e7x + 600e− 7x (d2 ) = 49y
y

dx2

682. If  show that  ਹੈ।

Watch Video Solution

ey(x + 1) = 1 (d2 ) = ( )
2

y

dx
2

dy

dx

683. If , then prove that : 

.

Watch Video Solution

y = [tan− 1 x]
2

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

684. Verify Rolle’s theorem for the function

Watch Video Solution

f(x) = x2 + 2x − 8, x ∈ [ − 4, 2]

https://dl.doubtnut.com/l/_luefSgkw7M3M
https://dl.doubtnut.com/l/_tjTZzMjCdg2D
https://dl.doubtnut.com/l/_vvlesz7IP9tT
https://dl.doubtnut.com/l/_RPRs05fyz156


685. Examine if Rolle’s theorem is applicable to any of the following

functions. Can you say some thing about the converse of Rolle’s theorem

from these example?  for 

Watch Video Solution

f(x) = [x] x ∈ [5, 9]

686. Examine if Rolle’s theorem is applicable to any of the following

functions. Can you say some thing about the converse of Rolle’s theorem

from these example?  for 

Watch Video Solution

f(x) = [x] x ∈ [ − 2, 2]

687. Examine if Rolle’s theorem is applicable to any of the following

functions. Can you say some thing about the converse of Rolle’s theorem

from these example?  for 

Watch Video Solution

f(x) = x2 − 1 x ∈ [1, 2]

https://dl.doubtnut.com/l/_jk4xNEoLOWOi
https://dl.doubtnut.com/l/_gwSsajMn4CAr
https://dl.doubtnut.com/l/_4MHFV5rMvEoZ
https://dl.doubtnut.com/l/_9s5Umkds05hY


688. If  is a di�erentiable function and if  does not

vanish anywhere, then prove that 

Watch Video Solution

f : [ − 5, 5] → R f' (x)

f( − 5) ≠ f(5)

689. Verify Mean Value Theorem, if , in the interval [a,

b], where a = 1 and b = 4.

Watch Video Solution

f(x) = x2 − 4x − 3

690. Verify Mean Value Theorem, if , in the interval

[a, b], where a = 1 and b = 3. Find all  for which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3) f' (c) = 0

691. Examine the applicability of Mean Value Theorem for all three

functions given in the above exercise 2. (i) f(x) = [x] for x ∈ [5,9] (ii) f(x) =

[x] for x ∈ [-2,2] (iii) f(x) = [xsqrt -1] for x ∈ [1,2]

https://dl.doubtnut.com/l/_9s5Umkds05hY
https://dl.doubtnut.com/l/_pnSO2R0EVOjs
https://dl.doubtnut.com/l/_3JORHS7PX8IA
https://dl.doubtnut.com/l/_8rVzxd3qUK8x


Watch Video Solution

692. Di�erentiate w.r.t. x the function : 

Watch Video Solution

(3x2 − 9x + 5)
9

693. Di�erentiate w.r.t. x the function : 

Watch Video Solution

sin3 x + cos6 x

694. Di�erentiate w.r.t. x the function : 

Watch Video Solution

(5x)3 cos 2x

695. Di�erentiate w.r.t. x the function : 

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

https://dl.doubtnut.com/l/_8rVzxd3qUK8x
https://dl.doubtnut.com/l/_W7NxFK8jA0gK
https://dl.doubtnut.com/l/_dgQFYEghRqfI
https://dl.doubtnut.com/l/_5FEPfMORmk68
https://dl.doubtnut.com/l/_JDRANArwX3WY
https://dl.doubtnut.com/l/_4VM5wbsDhEDK


696. Di�erentiate w.r.t. x the function : 

Watch Video Solution

(logx)logx, x > 1

697. Di�erentiate w.r.t. x the function : , for some

constant a and b.

Watch Video Solution

cos(a cos x + b sinx)

698. Di�erentiate w.r.t. x the function : , for some �xed 

 and 

Watch Video Solution

xx + xa + ax + aa

a > 0 x > 0

699. Di�erentiate w.r.t. x the function : 

Watch Video Solution

xx2 − 3 + (x − 3)x
2

, f or x > 3

https://dl.doubtnut.com/l/_4VM5wbsDhEDK
https://dl.doubtnut.com/l/_SRZ9XEycPN9n
https://dl.doubtnut.com/l/_y7VQVZbbbIsC
https://dl.doubtnut.com/l/_QVArgGENGnBn
https://dl.doubtnut.com/l/_QnOHdHTLusKI


700. Find dy/dx if y =12(1-cost), x =10(t-sint)

Watch Video Solution

701. Find  if , 

Watch Video Solution

dy

dx
y = sin− 1 x + sin− 1 √1 − x2 0 < x < 1

702. If  for x lies between -1 and 1` prove that

dy/dx =-1/(1+x)^2

Watch Video Solution

x√1 + y + y√1 + x = 0

703. If , with , prove that 

Watch Video Solution

cos y = x cos(a + y) cos a ≠ ± 1

=
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_QnOHdHTLusKI
https://dl.doubtnut.com/l/_c282pXPK1Hi5
https://dl.doubtnut.com/l/_CqIANiE8rfQW
https://dl.doubtnut.com/l/_3Puz4ghnno4U
https://dl.doubtnut.com/l/_EwddwyCpOFJm


704. If  and , �nd 

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)
d2y

dx2

705. If  show that  exists for all real x and �nd it.

Watch Video Solution

f(x) = |x|3
f' ' (x)

706. Using mathematical induction prove that  for all

positive integers n.

Watch Video Solution

d = nxn− 1xn

dx

707. Using the fact that  and the

di�erentiation, obtain the sum formula for cosines.

Watch Video Solution

sin(A + B) = sinA cosB + cosA sinB

https://dl.doubtnut.com/l/_EwddwyCpOFJm
https://dl.doubtnut.com/l/_XSkYJ0gZQf6y
https://dl.doubtnut.com/l/_0SWgOET6iwtm
https://dl.doubtnut.com/l/_OkvDQlib4r7P
https://dl.doubtnut.com/l/_zowJ9A6FEFEW


708. Does there exist a function which is continuous everywhere but not

di�erentiable at exactly two points? Justify your answer.

Watch Video Solution

709. If , prove that 

Watch Video Solution

y =
∣
∣ 
∣ 
∣
∣

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

1 m n

a b c

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣ 
∣
∣

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

l m n

a b c

∣
∣ 
∣ 
∣
∣

dy

dx

710. If , show that 

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1

(1 − x2) − x( ) − a2y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_zowJ9A6FEFEW
https://dl.doubtnut.com/l/_6hGXCQsZVva4
https://dl.doubtnut.com/l/_Za4r6AZLz7xf


711. Fill in the blanks: 

The function f(x)=  is discontinuous at all points of the set of …………… .

Watch Video Solution

⌊x⌋

712. The number of points at which the function  is

discontinuous is ___

Watch Video Solution

f(x) =
1

log|x|

713. Fill in the blanks: 

An example of a function which is continuous every where and

di�erentiale at all poins except 0 is …………… .

Watch Video Solution

https://dl.doubtnut.com/l/_1lSrn7SfDrmm
https://dl.doubtnut.com/l/_k39PWgydn9H2
https://dl.doubtnut.com/l/_jnajjUcMhIkY


714. If  is continuous, then 'a' should be

equal to ____

Watch Video Solution

f(x) = {
ax + 1  if x ≥ 1

x + 2  if x < 1

715. Find a R so that  is continuous at 0.

Watch Video Solution

∈ f(x) = {
x2 x ≥ 0

ax x < 0

716. Fill in the blanks: 

For all x  (6,7),  = ……………. .

Watch Video Solution

∈ ([x])
d

dx

717. Fill in the blanks: 

Derivative of sin x w.r.t cos x is …………… .

Watch Video Solution

https://dl.doubtnut.com/l/_vdvmVhEEws97
https://dl.doubtnut.com/l/_a7wm8dffEH5o
https://dl.doubtnut.com/l/_q1jVSMrrHKwo
https://dl.doubtnut.com/l/_ydRjAiZG4xzE


718. Fill in the blanks: 

Derivative of  wr.t  is …………… .

Watch Video Solution

x2 x3

719. Fill in the blanks: 

If , then  is equal to ………………… .

Watch Video Solution

x ≥ 0 {cos − 1( )}
d

Dx

1 − x2

1 + x2

720. The derivative of sin x cos x w.r.t. x is

Watch Video Solution

721. Fill in the blanks: 

The derivative of  w.r.t x is `…………….. .log10 x

https://dl.doubtnut.com/l/_ydRjAiZG4xzE
https://dl.doubtnut.com/l/_XunWaxeTnhdW
https://dl.doubtnut.com/l/_a29SstQQpT4y
https://dl.doubtnut.com/l/_NBiD0LzG7Zrj
https://dl.doubtnut.com/l/_Kp9F8TThLjWz


Watch Video Solution

722. Fill in the blanks: 

If , then  is equal to …………… .

Watch Video Solution

f(x) = |sinx| f' ( )
π

4

723. Fill in the blanks: 

Domain of continuity of the function f(x) =|x-1| is …………… .

Watch Video Solution

724. Fill in the blanks: 

An example of a function which is continuous everywhere but fails to be

di�erentiable exactly at two points 2 and 3 is …………… .

Watch Video Solution

https://dl.doubtnut.com/l/_Kp9F8TThLjWz
https://dl.doubtnut.com/l/_Ea4BDUlF6dH6
https://dl.doubtnut.com/l/_zcpgwIWS6tiR
https://dl.doubtnut.com/l/_8iPh42oEVj4Y
https://dl.doubtnut.com/l/_uiY7BzZlRH9R


725. Fill in the blanks: 

For the curve  is …………….

Watch Video Solution

√x + √y = 1, at( , )
dy

dx

1

4

1

4

726. Fill in the blanks: 

If f(x) = , then f'(0) is ……… .

Watch Video Solution

x2 / 3

727. Fill in the blanks: 

Rolle's Theorem is not applicable to the function  on

[0,2] as f is not derivable at ………… .

Watch Video Solution

f(x) = (x − 1)2 / 3

728. Every continuous function is di�erentiable.

Watch Video Solution

https://dl.doubtnut.com/l/_uiY7BzZlRH9R
https://dl.doubtnut.com/l/_L2e83lEYn6l5
https://dl.doubtnut.com/l/_UhjE1J2cqMpy
https://dl.doubtnut.com/l/_FKHKyiPtSpNz


729. True or False : 

 for all .

Watch Video Solution

(logx) =
d

dx

1

x
x ≠ 0

730. True or False : 

 for all 

Watch Video Solution

(log|x|) =
d

dx

1

x
x ≠ 0

731. If f is continuous on its domain D, then |f| is also continuous on D.

Watch Video Solution

732. True or False : 

Rolle's Theorem is applicable to the function inf(x) = |sinx| [ − , ]
π

2

π

2

https://dl.doubtnut.com/l/_FKHKyiPtSpNz
https://dl.doubtnut.com/l/_0PHoRBQv1RVn
https://dl.doubtnut.com/l/_Y2TojiCkAMNf
https://dl.doubtnut.com/l/_42dKJPp7P0Yn
https://dl.doubtnut.com/l/_SgaM2Y5VlhU3


Watch Video Solution

733. Verify the truth of Rolle's Theorem for the following functions: 

f(X) = |x-1| in [1,2]

Watch Video Solution

734. True or False : 

The function  has only one point of discontinuity.

Watch Video Solution

f(x) = logx2

735. The composition of two continuous function is a continuous

function.

Watch Video Solution

https://dl.doubtnut.com/l/_SgaM2Y5VlhU3
https://dl.doubtnut.com/l/_3JIL7T5oL22f
https://dl.doubtnut.com/l/_3i2Y4shOVzji
https://dl.doubtnut.com/l/_yCaFKGvJy8dN


736. true false:  is di�erentiable every where.

Watch Video Solution

cos|x|

737. True or False : 

The function  is continuous at x = 1, whatever

'a' may be.

Watch Video Solution

f(x) = {
x + a x ≥ 1

ax2 + 1 x < 1

738. True or False : 

The function  is di�eretiable at all .

Watch Video Solution

f(x) = |sinx| x ∈ R

739. Find a R so that  is continuous at 0.

Watch Video Solution

∈ f(x) = {
x2 x ≥ 0

ax x < 0

https://dl.doubtnut.com/l/_NmimOJzydEaH
https://dl.doubtnut.com/l/_hiyKslOVOkDw
https://dl.doubtnut.com/l/_oPijdWUNrK9y
https://dl.doubtnut.com/l/_7bfazE9DkCqo


740. For continuity, at x=a, each of  is equal

to f(a).

Watch Video Solution

lim
x→ a+

f(x) and lim
x→ a−

f(x)

741. True or False : 

Watch Video Solution

(log10 x) = f or allx > 0
d

dx

1

x

742. True or False : 

If  exists then both  exist

separately.

Watch Video Solution

L
x→ a

tf(x)g(x) L
x→ a+

tf(X) and L
x→ a−

tg(x)

https://dl.doubtnut.com/l/_7bfazE9DkCqo
https://dl.doubtnut.com/l/_DjwxgUvUsyLC
https://dl.doubtnut.com/l/_hPKfjCLgu5LK
https://dl.doubtnut.com/l/_6yJB1W16esdJ


743. If  is continuous at x=a, then f and g are separately continuous at

x=a.

Watch Video Solution

f ⋅ g

744. All trigonometric functions have inverse over their respective

domains.

Watch Video Solution

745. True or False : 

An increasing function is always a continuous function.

Watch Video Solution

746. True or False : 

The function f(x) = |x-1| is a continuous function.

https://dl.doubtnut.com/l/_1nGZ6FiJUU6O
https://dl.doubtnut.com/l/_2EjEndOJDSQM
https://dl.doubtnut.com/l/_nDLXjsIhwF8w
https://dl.doubtnut.com/l/_Que37tah4h4t


Watch Video Solution

747. True or False : 

Derivative of an even function is always an odd function.

Watch Video Solution

748. Match the following: 

  

Watch Video Solution

749.  is equal to :

A. 0

lim
x

→ 0
ex − 1

x

https://dl.doubtnut.com/l/_Que37tah4h4t
https://dl.doubtnut.com/l/_CSsjUJ8FeuI7
https://dl.doubtnut.com/l/_bnro9HHY3rsG
https://dl.doubtnut.com/l/_sKxmdMtiiWcH


B. 1

C. e

D. none of these

Watch Video Solution

750. If a>0, , then 

A. 

B. 

C. 

D. none of these

Watch Video Solution

a ≠ 1 loga(xn) =

n loga x

n + loga x

loga x
1

n

https://dl.doubtnut.com/l/_sKxmdMtiiWcH
https://dl.doubtnut.com/l/_rmIOHRPmcEOX


751. Which of the following is not true

A. 

B. 

C. 

D. 

Watch Video Solution

1 < < f or 0 < x < 1
ex − 1

x

1

1 − x

log(1 + x) ≤ xf or x ≥ 0

log(1 + x) < xf or x > 0

log(1 + X) < xf or x ≥ 0)

752.  is equal to

A. 2

B. 0

C. 1

D. none of these

lim
x→ 0

ex − 1
x

https://dl.doubtnut.com/l/_mi81rBJUIWCf
https://dl.doubtnut.com/l/_Y20qECIFcZDx


Watch Video Solution

753.  is equal to :

A. 0

B. 1

C. e

D. none of these

Watch Video Solution

lim
x

→ 0(
log(1 + x)

sinx

754.  is equal to

A. 1

B. 0

C. e

Lt
x→ e

( )
logx − 1

x − e

https://dl.doubtnut.com/l/_Y20qECIFcZDx
https://dl.doubtnut.com/l/_Eugn2FQhsrD2
https://dl.doubtnut.com/l/_Vk9Y2Ra2uewJ


D. 

Watch Video Solution

1

e

755. The function  is continuous at 

, then then value of  is

A. 3

B. 2

C. 1

D. none of these

Watch Video Solution

f(x) = {
+ cos x if x ≠ 0

k if x = 0

sin x
x

x = 0 ' k'

https://dl.doubtnut.com/l/_Vk9Y2Ra2uewJ
https://dl.doubtnut.com/l/_wW25v7IPk3KG


756. If , then which of the following can be

a discontinuous function

A. f(x) + g(x)

B. f(x) - g(x)

C. f(x)g(x)

D. 

Watch Video Solution

(x) = 2x and g(x) = + 1
x2

2

g(x)

f(x)

757. Let . Show that f is continuous at 1. Find 'a'

so that it is derivable at 1.

A. a = 0

B. a = 1

C. all 

f(x) = {
x + a x ≤ 1

ax2 + 1 x > 1

a ∈ R

https://dl.doubtnut.com/l/_ezQOLFMKgm2w
https://dl.doubtnut.com/l/_2BvdNLiYh2nS


D. none of these

Watch Video Solution

758. Let  then f is continuous at x = 0 for

A. k = 7

B. k = 1

C. no k

D. none of these

Watch Video Solution

f(x) = {
x ≠ 0

k x = 0

3x+ 4 tan x
x

759. Let  for . What choice of f(0), if any, will

make f continous at 0?

f(x) = x( )
2x − 1

1 − cos x
x ≠ 0

https://dl.doubtnut.com/l/_2BvdNLiYh2nS
https://dl.doubtnut.com/l/_85WVN9iIpJ9T
https://dl.doubtnut.com/l/_PaodKn5CXQKf


A. log 2

B. 

C. 

D. 2 log 2

Watch Video Solution

log 2
1

2

log 2
1

2

760. If , where  then the value of the function f at

x=0, so that the function is continuous at x=0, is

A. 0

B. 

C. 1

D. none of these

Watch Video Solution

f(x) = x2sin
1

x
x ≠ 0

−1

https://dl.doubtnut.com/l/_PaodKn5CXQKf
https://dl.doubtnut.com/l/_9RktZpZEoYWL


761. The value of 'k' which makes the function de�ned by :

 continuous at x =0 is

A. 8

B. 1

C. -1

D. none of these

Watch Video Solution

f(x) = {
sin( ) if x ≠ 0

k if x = 0

1
x

762. The function given by f(x)=tax x is discontinuous on the set

A. 

B. 

C. 

(nπ : n ∈ Z)

(2nπ : ≠ Z)

{(2n + 1) , n ∈ Z)
π

2

https://dl.doubtnut.com/l/_9RktZpZEoYWL
https://dl.doubtnut.com/l/_xylzR61J4eQO
https://dl.doubtnut.com/l/_1LgMjigauTVH


D. 

Watch Video Solution

{ , n ∈ Z}
nπ

2

763. The function  is discontinuous on the set

A. 

B. 

C. {x = (2n+1) pi/2, n in Z}`

D. 

Watch Video Solution

f(x) = cot x

(x = nπ : n ∈ Z)

(x = 2nπ, n ∈ Z)

{x = , n ∈ Z}
nπ

2

764. The function f(x) = [x], where [x] denotes the greatest integer

function, is continuous at

https://dl.doubtnut.com/l/_1LgMjigauTVH
https://dl.doubtnut.com/l/_JzvFgoOpjJ80
https://dl.doubtnut.com/l/_1Z1N5tPfNkLE


A. 4

B. -2

C. 1

D. 1.5

Watch Video Solution

765. The number of points at which the function  is not

continuous is

A. 1

B. 2

C. 3

D. none of these

Watch Video Solution

f(x) =
1

x − [x]

https://dl.doubtnut.com/l/_1Z1N5tPfNkLE
https://dl.doubtnut.com/l/_NMY0I7YUl1d2


766. The function  is

A. discontinuous at only one point

B. disconitnuous exactly at two points

C. discontinuous exactly at three poins

D. none of these

Watch Video Solution

f(x) =
4 − x2

4x − x3

767. Let f (x) = x |x|, then f (0) is equal to

A. 1

B. -1

C. 0

D. none of these

https://dl.doubtnut.com/l/_NMY0I7YUl1d2
https://dl.doubtnut.com/l/_Q428h7qIxOWT
https://dl.doubtnut.com/l/_uIKaTTgU162C


Watch Video Solution

768. If f(x) = log |x|, then for  f'(x) is equal to

A. 

B. 

C. 

D. 

Watch Video Solution

x ≠ 0

1

|x|

1

x

−
1

x

or −
1

x

1

x

769. Let . Then

A. f is everywhere di�erentiable

B. f is everywhere continuous but not di�erentiable at x = 

f(x) = |sinx|

nπ, n ∈ Z

https://dl.doubtnut.com/l/_uIKaTTgU162C
https://dl.doubtnut.com/l/_r1iYAKQo6Hq9
https://dl.doubtnut.com/l/_WdkNkIZE9nmL


C. f is every where cotinuous but not di�erentiable at

D. 

Watch Video Solution

x = (2n + 1) , n ∈ Z
π

2

770. The set of points where the function f given by 

is di�erentiable is

A. R

B. 

C. 

D. none of these

Watch Video Solution

f(x) = |2x − 1|sinx

R − { }
1

2

(0, ∞)

https://dl.doubtnut.com/l/_WdkNkIZE9nmL
https://dl.doubtnut.com/l/_UNqCUDwY68gW
https://dl.doubtnut.com/l/_sMyaLcRlo12d


771. Lt f(x) = |cos x|, then

A. f is di�erentiale at all 

B. f is continuous at all  but not di�erentiable at 

C. f is continuous every where but not di�erentiable at

D. none of these

Watch Video Solution

x ∈ R

ξnR x = nπ, n ∈ Z

x = (2n + 1) , n ∈ Z
π

2

772. If , the  is

A. 

B. x

C. 

D. 1

u = sin− 1(2 ) and v = tan− 1(2 )
x

(1 + x)2

x

1 − x2
d v
u

d

1

2

1 − x2

|1 − x2|

https://dl.doubtnut.com/l/_sMyaLcRlo12d
https://dl.doubtnut.com/l/_LmPziJsiWoJy


Watch Video Solution

773. The derivative of  w.r.t.  is

A. 2

B. 

C. 

D. 

Watch Video Solution

cos − 1(2x2 − 1) cos − 1 x

2x

|x|

1 − x2

−1

√2(1 − x2)

774. If , then  is equal to

A. 

B. 

y = log( )
1 − x2

1 + x2

dy

dx

4x3

1 − x4

−4x

1 − x4

https://dl.doubtnut.com/l/_LmPziJsiWoJy
https://dl.doubtnut.com/l/_BAc4MdLePFjI
https://dl.doubtnut.com/l/_CZIzxR585lXb


C. 

D. 

Watch Video Solution

1

4x − x4

−4x3

1 − x4

775. 

A. 

B. 

C. 

D. 

Watch Video Solution

{log(x + √x
2 + 1)}is

d

dx

√X2 + 1

x

√x2 + 1

x√x2 + 1

1

√x2 + 1

776. If , then =y =
ex − e−x

ex + e−x

dy

dx

https://dl.doubtnut.com/l/_CZIzxR585lXb
https://dl.doubtnut.com/l/_jBmnDArf9FBJ
https://dl.doubtnut.com/l/_J9z1RmBeg0as


A. 

B. 

C. 

D. none of these

Watch Video Solution

1 + y2

y2 − 1

1 − y2

777. If  , then  is equal to

A. 

B. 

C. 

D. 

Watch Video Solution

y = √sinx + y
dy

dx

cos x

2y − 1

cos x

1 − 2y

sinx

1 − 2y

sinx

2y − 1

https://dl.doubtnut.com/l/_J9z1RmBeg0as
https://dl.doubtnut.com/l/_8A7xRmhqqeZV
https://dl.doubtnut.com/l/_WN1QeCK9Bp27


778. If then  is

A. 

B. 

C. 

D. 

Watch Video Solution

x = t2, y = t3,
d2y

dx
2

3

2

3

4t

3

2t

3t

2

779. If , then  =

A. 

B. 

C. my

D. 

y = aemx + be− (mx ) d2y

dx
2

m2y

−m2y

−my

https://dl.doubtnut.com/l/_WN1QeCK9Bp27
https://dl.doubtnut.com/l/_E2mF3Z1JBdF8


Watch Video Solution

780. Lagranges's mean value theorem is not applicable to f(x) in [1,4]

where f(X) =

A. 

B. |x-2|

C. x|x|

D. 

Watch Video Solution

x2 − 2x

x3

781. The value of c in Rolle's Theorem for the function

 is

A. 

B. 

f(x) = ex sinx, x ∈ [0, π]

π

6

π

4

https://dl.doubtnut.com/l/_E2mF3Z1JBdF8
https://dl.doubtnut.com/l/_Kl5Nl2u9hhab
https://dl.doubtnut.com/l/_x8jxuMWfHLma


C. 

D. 

Watch Video Solution

π

2

3π

4

782. The value of 'c' in Rolle's Theorem for the function  in

the interval  is

A. 1

B. -1

C. 

D. 

Watch Video Solution

f(x) = x3 − 3x

[0, √3]

3

2

1

3

https://dl.doubtnut.com/l/_x8jxuMWfHLma
https://dl.doubtnut.com/l/_xa6jFFbNBOHV


783. If dy/dx x in

(0,1)`

A. 

B. 0

C. 

D. none of these

Watch Video Solution

y = tan− 1(2 ) + cos − 1( ), f ∈ d
x

1 − x2

1 − x2

1 + x2
when

4

1 + X2

2

1 + x2

784. If up to , then at x = 0 ,

f(x)

A. has not limit

B. is continuous but not di�erentiable

C. is discontinuous

f(x) = x2 + + + ….
x2

1 + x2

x2

(1 + x2)
2

∞

https://dl.doubtnut.com/l/_ObLeD7bCvkW6
https://dl.doubtnut.com/l/_zJyOToEjqRBA


D. is di�erentiable

Watch Video Solution

785. For the function , the value of c for mean

value theorem is

A. 1

B. 

C. 2

D. none of these

Watch Video Solution

f(x) = x + , x ∈ [1, 3]
1

x

√3

786. The value of 'c' in mean Value Theorem for the function

 isf(x) = x(x − 2) ∈ [1, 2]

https://dl.doubtnut.com/l/_zJyOToEjqRBA
https://dl.doubtnut.com/l/_Np5EeDBroXOE
https://dl.doubtnut.com/l/_TQu8t7JtgbDe


A. 

B. 

C. 

D. none of these

Watch Video Solution

3

2

2

3

1

2

787. Let  then f(x) is

A. continuous on [-1,1] and di�erentiable on (-1,1)

B. continuous on [-1,1] and di�erentiable on 

C. continuous and di�erentiableon (-1,1)

D. none of these

Watch Video Solution

f(x) = √1 − √1 − x2

( − 1, 0), ∪ (0, 1)

https://dl.doubtnut.com/l/_TQu8t7JtgbDe
https://dl.doubtnut.com/l/_FJ2RxgqCnSLd
https://dl.doubtnut.com/l/_bP6prGYY8XmF


788. Domain of di�erentiability of the function  is

A. R

B. R - {2}

C. 

D. none of these

Watch Video Solution

f(x) = |x − 2|cos x

(0, ∞)

https://dl.doubtnut.com/l/_bP6prGYY8XmF

