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ENGLISH)

CONTINUITY AND DIFFERENTIABILITY

Practice Work

1. Examine the continuity of the function f(x) = 2x + 3 at x = 1

Watch Video Solution

2. Prove that the function f(x) = x2 is continuous at x=0.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_05RXJY0DwOBQ
https://dl.doubtnut.com/l/_YLsZXLbrimD8
https://dl.doubtnut.com/l/_kBRYttJ71Ur9


3. Find the points of discontinuity of the following function. 

(a) f(x) =
3x + 7

x2 - 5x + 6
 (b) f(x) =

1
|x| - 1

-
x2

2
 (c ) f(x) =

√x2 + 1

1 + sin2x
 (d) 

f(x) = tan
π
2
x

Watch Video Solution

( )

4. f(x) =
x2 + 1

x2 - 1
and g(x) = tanx. Examine the continuity of (fog) (x).

Watch Video Solution

5. y = f(μ), where f(μ) =
3

2μ2 + 5μ - 3
and μ =

1
x + 2 . Find the points of

discontinuity of y.

Watch Video Solution

6. Show that f(x) =
x3 + 3, x ≠ 0
1, x = 0

 is a discontinuous function at x= 0.{

https://dl.doubtnut.com/l/_kBRYttJ71Ur9
https://dl.doubtnut.com/l/_fiQoe8KR3u9v
https://dl.doubtnut.com/l/_hRgLOzvgn9xR
https://dl.doubtnut.com/l/_8XaShpzQad03


Watch Video Solution

7. f(x) =
1

(x - 1)(x - 2)
and g(x) =

1

x2 . Find the points of discontinuity of

the composite function f(g(x))?

Watch Video Solution

8. f(x) =

| sinx |

x , x ≠ 0

1, x = 0
 Examine the continuity of f(x), x= 0

Watch Video Solution

{

9. f(x) =

1

e4x+ 1
, x ≠ 0

0, x = 0
 Examine the continuity of f(x) at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_8XaShpzQad03
https://dl.doubtnut.com/l/_wa6A0Up5zHMR
https://dl.doubtnut.com/l/_6bBVKaCA3Mdz
https://dl.doubtnut.com/l/_61WacGN9u2G5
https://dl.doubtnut.com/l/_uQmhnRJ1lcp6


10. f (x)= {x} and g(x)= [x]. Where { } is a fractional part and [ ] is a greatest

integer function. Prove that f(x) + g(x) is a continuous function at x= 1.

Watch Video Solution

11. Show that f(x) = [x] + [ - x], x ∈ R -  {integer} is a continuous function.

Where [ ] is a greatest integer function

Watch Video Solution

12. Discuss the continuity and differentiability for f(x) = [sinx] when 

x ∈ [0, 2π], where [ ⋅ ] denotes the greatest integer function x.

Watch Video Solution

13. f(x) =
|x - 1|, x ≥ 0
- |x|, x < 0  Prove that f(x) is continuous for x ∈ R - {0}.

Watch Video Solution

{

https://dl.doubtnut.com/l/_uQmhnRJ1lcp6
https://dl.doubtnut.com/l/_171sprz8Ob8n
https://dl.doubtnut.com/l/_HRgvlDPBRPH6
https://dl.doubtnut.com/l/_DigXZCgcf8zU


14. Prove that f(x) =

sinx

x + cosx, x ≠ 0

2, x = 0
 is a continuous function at x= 0

Watch Video Solution

{

15. Prove that f(x) = 2x - |x| is a continuous function at x= 0.

Watch Video Solution

16. For which value of x, the function f(x) =
esinx

4 - √x2 - 9
 is discontinuous?

Watch Video Solution

17. f(x) =
x2 + 1

x2 - 1
and g(x) = tanx. Examine the continuity of (fog) (x).

Watch Video Solution

https://dl.doubtnut.com/l/_DigXZCgcf8zU
https://dl.doubtnut.com/l/_ET1RynO7FbEb
https://dl.doubtnut.com/l/_7kH7K9M0FOuX
https://dl.doubtnut.com/l/_bxdUbYN3NEUe
https://dl.doubtnut.com/l/_c2NtaoNTsmYt


18. f(x) =

1

2 - x, 0 ≤ x <
1

2

1, x =
1

2

3

2 - x,
1

2 < x ≤ 1

 Discuss the continuity of f(x)

Watch Video Solution

{
19. f(x) =

2 + √1 - x2, |x| ≤ 1

2e ( 1 - x ) 2
|x| > 1

 Discuss the continuity of f(x) at x=1

Watch Video Solution

{

20. f(x) =
√2cosx - 1

cotx - 1
, x ≠

π
4

. If the function f(x) is continuous at x =
π
4

then find f
π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_c2NtaoNTsmYt
https://dl.doubtnut.com/l/_HJpJLxaIbevm
https://dl.doubtnut.com/l/_Czhk9zHjhKvo
https://dl.doubtnut.com/l/_nd697J5GbKaM


21. f(x) =

tan2x

x , x ≠ 0

K, x = 0
 If a function f is continuous at x=0 then find k.

Watch Video Solution

{

22. f(x) =

1 - cos4x

8x2 , x ≠ 0

k, x = 0
. If the function f(x) is continuous at x= 0, then

find k.

Watch Video Solution

{

23. Show that, f(x) =

e
1
x - 1

e
1
x + 1

, x ≠ 0

0, x = 0

. Is discontinuous at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_nd697J5GbKaM
https://dl.doubtnut.com/l/_bGuBNqCR23cy
https://dl.doubtnut.com/l/_gnpE1r2q0LKp
https://dl.doubtnut.com/l/_N7M6ZRIIyHl3


24. The give functions is continuous at x=0. Find a, b, c 

f(x) =

sin (a+ 1 ) x+ sinx

x , x < 0

C, x = 0

√x+bx2 - √x

bx
3
2

, x > 0

Watch Video Solution

{
25. f(x) =

x ( 1 +acosx ) -bsinx

x3 , x ≠ 0

0, x = 0
. If f is continuous at x=0 then find the

value of a and b.

Watch Video Solution

{

https://dl.doubtnut.com/l/_GFvhKlttNANd
https://dl.doubtnut.com/l/_5hBKstucwnFE


26. The give functions is continuous at x=0. Find a, b, c 

f(x) =

sin (a+ 1 ) x+ sinx

x , x < 0

C, x = 0

√x+bx2 - √x

bx
3
2

, x > 0

Watch Video Solution

{

27. f(x) =

-4sinx + cosx, x ≤ -
π
2

asinx + b, -
π
2 < x <

π
2

cosx + 2,
π
2 ≤ x

. If f(x) is continuous for x ∈ R,

then find the value of a and b.

Watch Video Solution

{

https://dl.doubtnut.com/l/_J2jtSTfesdVs
https://dl.doubtnut.com/l/_XYmMEyan6pcy


28. f(x) =

|x + 1|, x < - 2
2x + 3, -2 ≤ x < 0

x2 + 3, 0 ≤ x < 3

x3 - 15 3 ≤ x

. Find at which points, the function f(x) is

discontinuous ?

Watch Video Solution

{

29. f(x) =
1 - tanx
4x - π

, x ≠
π
4

. If the function f(x), x ∈ 0,
π
2

 is continuous

then find f
π
4

.

Watch Video Solution

[ )
( )

30. f(x) =

2x+ 2 - 16

4x - 16
, x ≠ 2

k, x = 2
 f(x) is continuous at x=2 then find k

Watch Video Solution

{

https://dl.doubtnut.com/l/_GkKFamCvXmPG
https://dl.doubtnut.com/l/_u0QL2dVKO6Fs
https://dl.doubtnut.com/l/_jEGGsqsFncVk


31. Find the derivative of the following functions with respect to x 

tan(2x + 3)

Watch Video Solution

32. Find the derivative of the following functions with respect to x 

sin 3x. sin3x

Watch Video Solution

33. Find the derivative of the following functions with respect to x 

x + 1
x - 1

Watch Video Solution

√

34. Find the derivative of the following functions with respect to x 

secx - 1
secx + 1

https://dl.doubtnut.com/l/_1t6Q3RbVA5Bq
https://dl.doubtnut.com/l/_hB9znjoQFwgj
https://dl.doubtnut.com/l/_qAxmDtGnC3vy
https://dl.doubtnut.com/l/_3q4eZodb4Rnw


Watch Video Solution

35. Find the derivative of the following functions with respect to x 

sin cos x2

Watch Video Solution

[ ( )]

36. Find the derivative of the following functions with respect to x 

(2 + 3sinx)(3 - 2cosx)

Watch Video Solution

37. Show that f(x) = |x| sin x is differentiable at x=0.

Watch Video Solution

https://dl.doubtnut.com/l/_3q4eZodb4Rnw
https://dl.doubtnut.com/l/_aC0X04uK4rfd
https://dl.doubtnut.com/l/_Zkh3S4sWWyeg
https://dl.doubtnut.com/l/_y9HqHO6ElqDJ


38. The right hand derivative of f(x)= [x] tan (πx) at a point x=7 is kπ then

find the value of k. where [.] is the greatest integer function.

Watch Video Solution

39. f(x)
x -

1

2 , 0 ≤ x < 1

x[x], 1 ≤ x < 2

 where [.] denotes the greatest integer

function. Show that f(x) is continuous at x=1 but not differentiable at x=1.

Watch Video Solution

{ | |

40. f(x) = x3 sgn(x). Show that f(x) is differentiable at x=0.

Watch Video Solution

41. The left hand derivative of f(x) = [x]sin(πx)at x = k is an integer, is

Watch Video Solution

https://dl.doubtnut.com/l/_Q43ST4YUeVvz
https://dl.doubtnut.com/l/_HpbfxrcLg0xL
https://dl.doubtnut.com/l/_LV5Zvc3U0jLF
https://dl.doubtnut.com/l/_HGDCh7aopgEA


42. Differentiate the following functions with respect to x: 

x2 + y2 = xy

Watch Video Solution

43. Differentiate the following functions with respect to x: 

x3 + y3 = sin(x + y)

Watch Video Solution

44. Differentiate the following functions with respect to x: 

√x + √y = √a

Watch Video Solution

https://dl.doubtnut.com/l/_HGDCh7aopgEA
https://dl.doubtnut.com/l/_uC2EQKeZ9kH1
https://dl.doubtnut.com/l/_fjSC0Tve2n7M
https://dl.doubtnut.com/l/_qq9Hqf7SEYih


45. Differentiate the following functions with respect to x: 

x2

4
-
y2

9
= 1

Watch Video Solution

46. Differentiate the following functions with respect to x: 

sinx + siny = tan(xy)

Watch Video Solution

47. Differentiate the following functions with respect to x: 

x2 + y2 - 4x - 6y - 25 = 0

Watch Video Solution

48. Differentiate the following functions with respect to x: 

x + sinx = siny

https://dl.doubtnut.com/l/_VkaHP6j1fRWA
https://dl.doubtnut.com/l/_XZdAOYI8EZot
https://dl.doubtnut.com/l/_CNMoPxsTtxu3
https://dl.doubtnut.com/l/_8njsCS46oOh5


Watch Video Solution

49. Find 
dy
dx

 in the following: 

y = sin - 1 3x - 4x3 , 0 < x <
1
2

Watch Video Solution

( )

50. Find 
dy
dx  in the following: 

y = tan - 1 3x - x3

1 - 3x2 , |x| <
1

√3

Watch Video Solution

( )

51. Find 
dy
dx

 in the following: 

y = sin - 1 2x√1 - x2 ,
1

√2
< x < 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_8njsCS46oOh5
https://dl.doubtnut.com/l/_Ky4Y8ZDwu6ZE
https://dl.doubtnut.com/l/_B9yi9faY8rEZ
https://dl.doubtnut.com/l/_iFwixPFFEqCw


52. Find 
dy
dx

 in the following: 

y = sec - 1 x2 + 1

x2 - 1

Watch Video Solution

( )

53. Find 
dy
dx  in the following: 

y = tan - 1 acosx - bsinx
bcosx + asinx

Watch Video Solution

( )

54. Differentiate the following with respect to x: 

exlogx

x2

Watch Video Solution

https://dl.doubtnut.com/l/_xiOtstdDudu9
https://dl.doubtnut.com/l/_8739baTaRy9M
https://dl.doubtnut.com/l/_0pUgBvDrzZtj


55. Differentiate the following with respect to x: 

ex - 1

ex + 1

Watch Video Solution

56. Differentiate the following with respect to x: 

ex + logx
sin3x

Watch Video Solution

57. Differentiate the following with respect to x: 

1 - logx
1 + logx

Watch Video Solution

58. Differentiate the following with respect to x: 

cos - 1 ex( )

https://dl.doubtnut.com/l/_XWxPaiOCzSmS
https://dl.doubtnut.com/l/_HaS3y89EBHL9
https://dl.doubtnut.com/l/_yiclbBShPUgW
https://dl.doubtnut.com/l/_Z1fYUOTuXd3V


Watch Video Solution

59. Differentiate the following with respect to x: 

x log x

Watch Video Solution

60. Differentiate the following with respect to x: 

xcosx + ex

Watch Video Solution

61. Differentiate the following with respect to x: 

log log logx5

Watch Video Solution

[ ( ) ]

https://dl.doubtnut.com/l/_Z1fYUOTuXd3V
https://dl.doubtnut.com/l/_RFVx1pvq3fCc
https://dl.doubtnut.com/l/_YRAmbdilT1rJ
https://dl.doubtnut.com/l/_OU32qiAVkoZu


62. Differentiate the following with respect to x: 

logx
1 + xlogx

Watch Video Solution

63. Differentiate the following with respect to x: 

sin log ex

Watch Video Solution

[ ( ) ]

64. Differentiate the following functions with respect to x. 

y = (sinx)x +
1
x

cosx

Watch Video Solution

( )

65. Differentiate the following functions with respect to x. 

y = xx. sinx + (sinx)x

https://dl.doubtnut.com/l/_L5g8OQhpkDZ7
https://dl.doubtnut.com/l/_yQdaS2kR1Kwl
https://dl.doubtnut.com/l/_2pcJFQTxwyd6
https://dl.doubtnut.com/l/_drPXwKCyRJzO


Watch Video Solution

66. Differentiate the following functions with respect to x. 

y = (sinx)x + sinxx

Watch Video Solution

67. Differentiate the following functions with respect to x. 

xy + yx = 1000

Watch Video Solution

68. Differentiate the following functions with respect to x. 

y = cos xx + sin xx

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_drPXwKCyRJzO
https://dl.doubtnut.com/l/_0zWHG4FoZgop
https://dl.doubtnut.com/l/_KQI9PkewJwKc
https://dl.doubtnut.com/l/_LldMsb5nFzHB


69. If y = xx
x
 then find 

dy
dx

Watch Video Solution

70. If y = xx + xa + ax then find 
dy
dx

Watch Video Solution

71. ex + ey = ex+ y then prove that, 
dy
dx

+
ex ey - 1

ey ex - 1
= 0

Watch Video Solution

( )
( )

72. If y = xtanx +
x2 + 1

x
 then find 

dy
dx

Watch Video Solution

√

https://dl.doubtnut.com/l/_5sQ4JxgQXZVv
https://dl.doubtnut.com/l/_GYOKDzhi5har
https://dl.doubtnut.com/l/_Cz9WXaUchrzB
https://dl.doubtnut.com/l/_y81X6M8BOXW8
https://dl.doubtnut.com/l/_yWOWn7vXzpAT


73. If f(x) = |cosx - sinx| then find f′
π
6

Watch Video Solution

( )

74. Find 
dy
dx

: 

x = cos2θ and y = sin2θ

Watch Video Solution

75. Find 
dy
dx

: 

x = t +
1
t and y = t -

1
t

Watch Video Solution

76. Find 
dy
dx

: 

x = tet, y = 1 + logt

Watch Video Solution

https://dl.doubtnut.com/l/_yWOWn7vXzpAT
https://dl.doubtnut.com/l/_5oMk8mfa0IdN
https://dl.doubtnut.com/l/_rvdNjzhRqJf6
https://dl.doubtnut.com/l/_NTDdPfrp40pW


Watch Video Solution

77. Find 
dy
dx

: 

x = asec3θ, y = atan3θ

Watch Video Solution

78. Find 
dy
dx

: 

x = asin2θcosθ, y = 2bcos2θ( - sinθ)

Watch Video Solution

79. Find 
dy
dx

: 

x = 2cosθ - cos2θ and y = 2sinθ - sin2θ 


Show that 
dy
dx = - 1 when θ =

π
2

Watch Video Solution

https://dl.doubtnut.com/l/_NTDdPfrp40pW
https://dl.doubtnut.com/l/_6liPxd1Ytm8x
https://dl.doubtnut.com/l/_BqIfPLroIgyp
https://dl.doubtnut.com/l/_MLw6v4Rs2AjQ
https://dl.doubtnut.com/l/_KxdJaakjHm0d


80. Find 
dy
dx

: 

x = ecos2t and y = esin2t show that, 
dy
dx

=
-ylogx
xlogy

Watch Video Solution

81. Find 
dy
dx

: 

x = asin2t(1 + cos2t) and y = bcos2t 


(1 - cos2t) show that, 
dy
dx t=

π

4

=
b
a

Watch Video Solution

( )

82. Find the second order derivatives of the following functions: 

eax

Watch Video Solution

https://dl.doubtnut.com/l/_KxdJaakjHm0d
https://dl.doubtnut.com/l/_2CbWcfFQgbIY
https://dl.doubtnut.com/l/_6XLn0MrDMdqA


83. Find the second order derivatives of the following functions: 

x3 + tanx

Watch Video Solution

84. Find the second order derivatives of the following functions: 

sin2x

Watch Video Solution

85. Find the second order derivatives of the following functions: 

tan - 13x

Watch Video Solution

86. Find the second order derivatives of the following functions: 

logex
xx

https://dl.doubtnut.com/l/_NDGMxctcFGyB
https://dl.doubtnut.com/l/_I7Df4FKNmbhs
https://dl.doubtnut.com/l/_tliUBYwmHm6e
https://dl.doubtnut.com/l/_FZpBOkmPuHks


View Text Solution

87. Find the second order derivatives of the following functions: 

3sin4x - 4sin34x

Watch Video Solution

88. Find the second order derivatives of the following functions: 

e - 2logx

Watch Video Solution

89. Find the second order derivatives of the following functions: 

sin x2 + 5

Watch Video Solution

( )

https://dl.doubtnut.com/l/_FZpBOkmPuHks
https://dl.doubtnut.com/l/_Wtxo7vtc2Ya1
https://dl.doubtnut.com/l/_uxFTdiGsyGI5
https://dl.doubtnut.com/l/_EzvcIcx3zDLC


90. If y = sin - 1x then prove that 1 - x2 d2y

dx2 - x
dy
dx

= 0

Watch Video Solution

( )

91. If y = etanx then show that, cos2x
d2y

dx2 - (1 + sin2x)
dy
dx

= 0

Watch Video Solution

( )

92. If y = sin(sinx) then show that, 
d2y

dx2 + (tanx)
dy
dx

+ ycos2x = 0

Watch Video Solution

93. If xm. yn = (x + y)m+n then show that, 
d2y

dx2 = 0

Watch Video Solution

https://dl.doubtnut.com/l/_gml8F1QSQj4p
https://dl.doubtnut.com/l/_Z4xFyU0or4EH
https://dl.doubtnut.com/l/_pv2UOtuixaZE
https://dl.doubtnut.com/l/_jF6zSdZpYIBR


94. If y = log x + √x2 + 1  then show that, x2 + 1
d2y

dx2 + x
dy
dx

= 0

Watch Video Solution

( ) ( )

95. If y = eaxsinbx then show that, y2 - 2ay1 + a2 + b2 y = 0

Watch Video Solution

( )

96. If y = x + √x2 + 1
m

 then prove that, x2 + 1 y2 + xy1 = m2y

Watch Video Solution

( ) ( )

97. If 2x = y
1

m + y -
1

m (n ≥ 1) then prove that, x2 - 1 y2 + xy1 = m2y

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ptTPtKrD2gYk
https://dl.doubtnut.com/l/_p7QwtKytt5F1
https://dl.doubtnut.com/l/_X9v4JXbWgsuk
https://dl.doubtnut.com/l/_67yyXsW6FJ61


98. Verify Rolle's theorem for the following functions: 

f(x) = √9 - x2, x ∈ [ - 3, 3]

Watch Video Solution

99. Verify Rolle's theorem for the following functions: 

f(x) = x3 - 6x2 + 11x - 6, x ∈ [2, 3]

Watch Video Solution

100. Verify Rolle's theorem for the following functions: 

f(x) = x(x - 3)2, x ∈ [0, 3]

Watch Video Solution

101. Verify Rolle's theorem for the following functions: 

f(x) = sinx + cosx - 1, x ∈ 0,
π
2[ ]

https://dl.doubtnut.com/l/_2CR04CrssuLN
https://dl.doubtnut.com/l/_looXRgWgo0aV
https://dl.doubtnut.com/l/_Raqt9MOeo1qx
https://dl.doubtnut.com/l/_SZvIt0IEKsBB


Watch Video Solution

102. Verify Rolle's theorem for the following functions: 

f(x) = asinx, x ∈ [0, π], a > 0

Watch Video Solution

103. Vertify mean value theorem for the following functions: 

f(x) = logex, x ∈ [1, 2]

Watch Video Solution

104. Vertify mean value theorem for the following functions: 

f(x) = x - 2sinx, x ∈ [ - π, π]

Watch Video Solution

https://dl.doubtnut.com/l/_SZvIt0IEKsBB
https://dl.doubtnut.com/l/_jxwYrhBvaoEI
https://dl.doubtnut.com/l/_Qy4Ew0Q6cPJ6
https://dl.doubtnut.com/l/_0QBbNyzncfo0


105. Vertify mean value theorem for the following functions: 

f(x) = x +
1
x

, x ∈ [1, 3]

Watch Video Solution

106. Vertify mean value theorem for the following functions: 

f(x) = tan - 1x, x ∈ [0, 1]

Watch Video Solution

107. Vertify mean value theorem for the following functions: 

f(x) = x2 + 2x + 3, x ∈ [4, 6]

Watch Video Solution

108. Prove that 0 < a < b <
π
2 , sec2a <

tanb - tana
b - a < sec2b

Watch Video Solution

https://dl.doubtnut.com/l/_yoLKOCrJSTER
https://dl.doubtnut.com/l/_igUNTAJfoUk4
https://dl.doubtnut.com/l/_cbmOmyKHobiR
https://dl.doubtnut.com/l/_lchBQY6HbzAe


109. y = ex+ ex+ ex+ ... . ∞

 then find 
dy
dx

Watch Video Solution

110. Find the derivative of tan - 1
√1 + x2 - 1

x
 with respect to 

tan - 1 2x

1 - x2

Watch Video Solution

[ ]
( )

111. y = x +
1

x +
1

x+
1

x+ ... ∞

 then find 
dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_lchBQY6HbzAe
https://dl.doubtnut.com/l/_KweRFb0wkvW7
https://dl.doubtnut.com/l/_VKljonPOwd2m
https://dl.doubtnut.com/l/_7vqlh5AX1AI6


112. Find the derivative of sin - 1 2x+ 1.3x

1 + (36)x
 with respect to x.

Watch Video Solution

[ ]

113. x = asint and y = a cost + logtan
t
2

 then find 
d2y

dx2 .

Watch Video Solution

( )

114. If y =
ax2

(x - a)(x - b)(x - c)
+

bx
(x - b)(x - c)

+
c

(x - c)
+ 1 then prove that 

y′
y

=
1
x

a
a - x

+
b

b - x
+

c
c - x

Watch Video Solution

[ ]

115. y = sin - 1
5x + 12√1 - x2

13
 then find 

dy
dx

W t h Vid S l ti

[ ]

https://dl.doubtnut.com/l/_LxbE0a4SR73N
https://dl.doubtnut.com/l/_d6tUpCAEU7Ly
https://dl.doubtnut.com/l/_rnRZLt8QJFyw
https://dl.doubtnut.com/l/_wVLUmhNqBxqz


Watch Video Solution

116. If y = xlog
x

a + bx
 prove that 

d2y

dx2 =
1
x

a
a + bx

2

Watch Video Solution

( ) ( )

117. If y = x + √x2 + a2 n
 prove that 

dy
dx

=
ny

√x2 + a2
. n > 1 ≠ N

Watch Video Solution

{ }

118. y =
1 - sin2x
1 + sin2x

 then prove that 
dy
dx

+ sec2 π
4

- x = 0

Watch Video Solution

√ ( )

119. Show that 
d
dx e

axcos(bx + c) = reaxcos(bx + c + α) where 

r = √a2 + b2, cosα =
a
r

, sinα =
b
r

and
d2

dx2 e
axcos(ax + c) = r2eaxcos(bx + c + 2α

https://dl.doubtnut.com/l/_wVLUmhNqBxqz
https://dl.doubtnut.com/l/_vXUUEaFM8R3W
https://dl.doubtnut.com/l/_phFL4O9fwhDU
https://dl.doubtnut.com/l/_HvZ8vcxL5Vw2
https://dl.doubtnut.com/l/_Tiy2Xat83FsX


.

Watch Video Solution

120. If (a - bcosy)(a + bcosx) = a2 - b2 show that 
dy
dx

=
√a2 - b2

a + bcosx
, 0 < x <

π
2

Watch Video Solution

121. Find 
d
dx cosec - 1x x= - 2

Watch Video Solution

[ ]

122. 
d
dx

tan - 1(secx - tanx)- Find

Watch Video Solution

https://dl.doubtnut.com/l/_Tiy2Xat83FsX
https://dl.doubtnut.com/l/_GHwq4iPGSBFu
https://dl.doubtnut.com/l/_403YctL7y3zZ
https://dl.doubtnut.com/l/_iWhc7MBb3R0P


123. Prove that, 
d
dx

log
x2 + x + 1

x2 - x + 1
+

2

√3
tan - 1

√3x

1 - x2 =
4

x4 + x2 + 1

Watch Video Solution

[ ]

124. Examine the continuity of the function f(x) = 2x + 3 at x = 1

Watch Video Solution

125. Prove that the function f(x) = x2 is continuous at x=0.

Watch Video Solution

126. Find the points of discontinuity of the following function. 

(a) f(x) =
3x + 7

x2 - 5x + 6
 (b) f(x) =

1
|x| - 1

-
x2

2
 (c ) f(x) =

√x2 + 1

1 + sin2x
 (d) 

f(x) = tan
π
2x

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_IszJustalAMx
https://dl.doubtnut.com/l/_FNWm1UgjJq80
https://dl.doubtnut.com/l/_ZMmkCpgf9I80
https://dl.doubtnut.com/l/_zbvCxFfSUx9u


Watch Video Solution

127. f(x) =
x2 + 1

x2 - 1
and g(x) = tanx. Examine the continuity of (fog) (x).

Watch Video Solution

128. y = f(μ), where f(μ) =
3

2μ2 + 5μ - 3
and μ =

1
x + 2

. Find the points of

discontinuity of y.

Watch Video Solution

129. Show that f(x) =
x3 + 3, x ≠ 0
1, x = 0

 is a discontinuous function at x= 0.

Watch Video Solution

{

130. f(x) =
1

(x - 1)(x - 2)
and g(x) =

1

x2 . Find the points of discontinuity of

the composite function f(g(x))?

https://dl.doubtnut.com/l/_zbvCxFfSUx9u
https://dl.doubtnut.com/l/_wKfhjaqWDn4p
https://dl.doubtnut.com/l/_DaT9fBx8rfmb
https://dl.doubtnut.com/l/_9rZyyJJcFFKP
https://dl.doubtnut.com/l/_dqr9vQ0dkbwn


Watch Video Solution

131. f(x) =

| sinx |
x , x ≠ 0

1, x = 0
 Examine the continuity of f(x), x= 0

Watch Video Solution

{

132. f(x) =

1

e4x+ 1
, x ≠ 0

0, x = 0
 Examine the continuity of f(x) at x= 0

Watch Video Solution

{

133. f (x)= {x} and g(x)= [x]. Where { } is a fractional part and [ ] is a greatest

integer function. Prove that f(x) + g(x) is a continuous function at x= 1.

Watch Video Solution

https://dl.doubtnut.com/l/_dqr9vQ0dkbwn
https://dl.doubtnut.com/l/_fto5cPy10wxy
https://dl.doubtnut.com/l/_PNHKSKtbAOOT
https://dl.doubtnut.com/l/_UQGA1MaxR2C7
https://dl.doubtnut.com/l/_WMsnk1FuPbDU


134. Show that f(x) = [x] + [ - x], x ∈ R -  {integer} is a continuous

function. Where [ ] is a greatest integer function

Watch Video Solution

135. f(x) = [sinx], x ∈ [0, 2π] At which points, f(x) is discontinuous?

Watch Video Solution

136. f(x) =
|x - 1|, x ≥ 0
- |x|, x < 0

 Prove that f(x) is continuous for x ∈ R - {0}.

Watch Video Solution

{

137. Prove that f(x) =

sinx
x + cosx, x ≠ 0

2, x = 0
 is a continuous function at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_WMsnk1FuPbDU
https://dl.doubtnut.com/l/_A35psKD3GaiS
https://dl.doubtnut.com/l/_usn4aHsXVfnN
https://dl.doubtnut.com/l/_vy1Twa4aJgxA
https://dl.doubtnut.com/l/_1DBkdzHQ6m4q


138. Prove that f(x) = 2x - |x| is a continuous function at x= 0.

Watch Video Solution

139. For which value of x, the function f(x) =
esinx

4 - √x2 - 9
 is discontinuous?

Watch Video Solution

140. f(x) =
x2 + 1

x2 - 1
and g(x) = tanx. Examine the continuity of the

composite function (fog) (x)

Watch Video Solution

https://dl.doubtnut.com/l/_1DBkdzHQ6m4q
https://dl.doubtnut.com/l/_noQTHdBAdk8N
https://dl.doubtnut.com/l/_BnIsON5lAtgL


141. f(x) =

1
2 - x, 0 ≤ x <

1
2

1, x =
1
2

3
2 - x,

1
2 < x ≤ 1

 Discuss the continuity of f(x)

Watch Video Solution

{
142. f(x) =

2 + √1 - x2, |x| ≤ 1

2e ( 1 - x ) 2
|x| > 1

 Discuss the continuity of f(x) at x=1

Watch Video Solution

{

143. f(x) =
√2cosx - 1

cotx - 1
, x ≠

π
4

. If the function f(x) is continuous at x =
π
4

then find f
π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_xt5GbEw6Iba5
https://dl.doubtnut.com/l/_QyGt4gkGxh1Y
https://dl.doubtnut.com/l/_DwL6OBUiMaxM


144. f(x) =

tan2x

x , x ≠ 0

K, x = 0
 If a function f is continuous at x=0 then find k.

Watch Video Solution

{

145. f(x) =

1 - cos4x

8x2 , x ≠ 0

k, x = 0
. If the function f(x) is continuous at x= 0, then

find k.

Watch Video Solution

{

146. Show that, f(x) =

e
1
x - 1

e
1
x + 1

, x ≠ 0

0, x = 0

. Is discontinuous at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_mmqJDu2xZds0
https://dl.doubtnut.com/l/_8tITsZub8Rou
https://dl.doubtnut.com/l/_KaXMFYXfM0S4
https://dl.doubtnut.com/l/_MlPCH9bdj1Zo


147. The give functions is continuous at x=0. Find a, b, c 

f(x) =

sin (a+ 1 ) x+ sinx

x , x < 0

C, x = 0

√x+bx2 - √x

bx
3
2

, x > 0

Watch Video Solution

{
148. f(x) =

x ( 1 +acosx ) -bsinx

x3 , x ≠ 0

0, x = 0
. If f is continuous at x=0 then find the

value of a and b.

Watch Video Solution

{

https://dl.doubtnut.com/l/_MlPCH9bdj1Zo
https://dl.doubtnut.com/l/_KwwJnD9GWu9F


149. f(x) =

sin (p+ 1 ) x+ sinx

x , x < 0

q, x = 0

√x+ x2 - √x

x
3
2

, x > 0

. If f(x) is continuous for x ∈ R then

find the value of p and q.

Watch Video Solution

{

150. f(x) =

-4sinx + cosx, x ≤ -
π
2

asinx + b, -
π
2 < x <

π
2

cosx + 2,
π
2 ≤ x

. If f(x) is continuous for x ∈ R,

then find the value of a and b.

Watch Video Solution

{

https://dl.doubtnut.com/l/_qynLx2LZmqOv
https://dl.doubtnut.com/l/_XMPf3TYkX38u


151. f(x) =

|x + 1|, x < - 2
2x + 3, -2 ≤ x < 0

x2 + 3, 0 ≤ x < 3

x3 - 15 3 ≤ x

. Find at which points, the function f(x) is

discontinuous ?

Watch Video Solution

{

152. f(x) =
1 - tanx
4x - π

, x ≠
π
4

. If the function f(x), x ∈ 0,
π
2

 is continuous

then find f
π
4

.

Watch Video Solution

[ )
( )

153. f(x) =

2x+ 2 - 16

4x - 16
, x ≠ 2

k, x = 2
 f(x) is continuous at x=2 then find k

Watch Video Solution

{

https://dl.doubtnut.com/l/_MJnARgCWLZ0X
https://dl.doubtnut.com/l/_nvkKtP4tETXM
https://dl.doubtnut.com/l/_moCk4skbsaAf


154. Find the derivative of the following functions with respect to x 

tan(2x + 3)

Watch Video Solution

155. Find the derivative of the following functions with respect to x 

sin 3x. sin3x

Watch Video Solution

156. Find the derivative of the following functions with respect to x 

x + 1
x - 1

Watch Video Solution

√

157. Find the derivative of the following functions with respect to x 

secx - 1
secx + 1

https://dl.doubtnut.com/l/_dApnzZznPwyJ
https://dl.doubtnut.com/l/_Ulmjv9K04r2h
https://dl.doubtnut.com/l/_rElJMHtk39tX
https://dl.doubtnut.com/l/_HnNsjwmUs0Kt


Watch Video Solution

158. Find the derivative of the following functions with respect to x 

sin cos x2

Watch Video Solution

[ ( )]

159. Find the derivative of the following functions with respect to x 

(2 + 3sinx)(3 - 2cosx)

Watch Video Solution

160. Show that f(x) = |x| sin x is differentiable at x=0.

Watch Video Solution

https://dl.doubtnut.com/l/_HnNsjwmUs0Kt
https://dl.doubtnut.com/l/_AOpfgkQ5c7eq
https://dl.doubtnut.com/l/_jcir8ysINHgo
https://dl.doubtnut.com/l/_Pzq6uZwYkJQv


161. The right hand derivative of f(x)= [x] tan (πx) at a point x=7 is kπ then

find the value of k. where [.] is the greatest integer function.

Watch Video Solution

162. f(x)
x -

1

2 , 0 ≤ x < 1

x[x], 1 ≤ x < 2

 where [.] denotes the greatest integer

function. Show that f(x) is continuous at x=1 but not differentiable at x=1.

Watch Video Solution

{ | |

163. f(x) = x3 sgn(x). Show that f(x) is differentiable at x=0.

Watch Video Solution

164. Find the left hand derivative of f(x) = [x]sin(πx) at x=k. where k is an

integer and [.] denotes the greatest integer function.

https://dl.doubtnut.com/l/_e11rpnHS4dEF
https://dl.doubtnut.com/l/_DY2qlwrATKoP
https://dl.doubtnut.com/l/_7WvCWl8K34rM
https://dl.doubtnut.com/l/_wZ9ejtsuujV9


Watch Video Solution

165. Differentiate the following functions with respect to x: 

x2 + y2 = xy

Watch Video Solution

166. Differentiate the following functions with respect to x: 

x3 + y3 = sin(x + y)

Watch Video Solution

167. Differentiate the following functions with respect to x: 

√x + √y = √a

Watch Video Solution

https://dl.doubtnut.com/l/_wZ9ejtsuujV9
https://dl.doubtnut.com/l/_1KwXCNHxLkbZ
https://dl.doubtnut.com/l/_YYKgfcJV2fAN
https://dl.doubtnut.com/l/_wtNNTvmKkP26


168. Differentiate the following functions with respect to x: 

x2

4
-
y2

9
= 1

Watch Video Solution

169. Differentiate the following functions with respect to x: 

sinx + siny = tan(xy)

Watch Video Solution

170. Differentiate the following functions with respect to x: 

x2 + y2 - 4x - 6y - 25 = 0

Watch Video Solution

171. Differentiate the following functions with respect to x: 

x + sinx = siny

https://dl.doubtnut.com/l/_d8dUE5EKfJAP
https://dl.doubtnut.com/l/_DMFGy8yW93yw
https://dl.doubtnut.com/l/_Zy1JeLl4pBfL
https://dl.doubtnut.com/l/_FHajYlkIyngI


Watch Video Solution

172. Find 
dy
dx

 in the following: 

y = sin - 1 3x - 4x3 , 0 < x <
1
2

Watch Video Solution

( )

173. Find 
dy
dx  in the following: 

y = tan - 1 3x - x3

1 - 3x2 , |x| <
1

√3

Watch Video Solution

( )

174. Find 
dy
dx

 in the following: 

y = sin - 1 2x√1 - x2 ,
1

√2
< x < 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_FHajYlkIyngI
https://dl.doubtnut.com/l/_LLVEeaN6HvoB
https://dl.doubtnut.com/l/_wF3CnlK613Ap
https://dl.doubtnut.com/l/_t3eriNYOngOX


175. Find 
dy
dx

 in the following: 

y = sec - 1 x2 + 1

x2 - 1

Watch Video Solution

( )

176. Find 
dy
dx  in the following: 

y = tan - 1 acosx - bsinx
bcosx + asinx

Watch Video Solution

( )

177. Differentiate the following with respect to x: 

exlogx

x2

Watch Video Solution

https://dl.doubtnut.com/l/_v31zpd0yTBMo
https://dl.doubtnut.com/l/_Gk0qg20egNKS
https://dl.doubtnut.com/l/_uksiSstqzY5o


178. Differentiate the following with respect to x: 

ex - 1

ex + 1

Watch Video Solution

179. Differentiate the following with respect to x: 

ex + logx
sin3x

Watch Video Solution

180. Differentiate the following with respect to x: 

1 - logx
1 + logx

Watch Video Solution

181. Differentiate the following with respect to x: 

cos - 1 ex( )

https://dl.doubtnut.com/l/_vawlLZ0hKsrq
https://dl.doubtnut.com/l/_Y5fRx5Hwy9SU
https://dl.doubtnut.com/l/_dg3bm6IepAK8
https://dl.doubtnut.com/l/_5lnPkkPlLT51


Watch Video Solution

182. Differentiate the following with respect to x: 

x log x

Watch Video Solution

183. Differentiate the following with respect to x: 

xcosx + ex

Watch Video Solution

184. Differentiate the following with respect to x: 

log log logx5

Watch Video Solution

[ ( ) ]

https://dl.doubtnut.com/l/_5lnPkkPlLT51
https://dl.doubtnut.com/l/_vChgDiHz99qE
https://dl.doubtnut.com/l/_Ami2uxrp3DEv
https://dl.doubtnut.com/l/_i588MfSWOTDp


185. Differentiate the following with respect to x: 

logx
1 + xlogx

Watch Video Solution

186. Differentiate the following with respect to x: 

sin log ex

Watch Video Solution

[ ( ) ]

187. Differentiate the following functions with respect to x. 

y = (sinx)x +
1
x

cosx

Watch Video Solution

( )

188. Differentiate the following functions with respect to x. 

y = xx. sinx + (sinx)x

https://dl.doubtnut.com/l/_Kx1FLW2ftI22
https://dl.doubtnut.com/l/_NpGRIQKt9xS0
https://dl.doubtnut.com/l/_0hhQQR0mR6hV
https://dl.doubtnut.com/l/_X6NBnAurFPDG


Watch Video Solution

189. Differentiate the following functions with respect to x. 

y = (sinx)x + sinxx

Watch Video Solution

190. Differentiate the following functions with respect to x. 

xy + yx = 1000

Watch Video Solution

191. Differentiate the following functions with respect to x. 

y = cos xx + sin xx

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_X6NBnAurFPDG
https://dl.doubtnut.com/l/_rawpqbXjtqTn
https://dl.doubtnut.com/l/_Tq8I9kpeHV03
https://dl.doubtnut.com/l/_fpfMNRPahzBX


192. If y = xx
x
 then find 

dy
dx

Watch Video Solution

193. If y = xx + xa + ax then find 
dy
dx

Watch Video Solution

194. ex + ey = ex+ y then prove that, 
dy
dx

+
ex ey - 1

ey ex - 1
= 0

Watch Video Solution

( )
( )

195. If y = xtanx +
x2 + 1

x
 then find 

dy
dx

Watch Video Solution

√

https://dl.doubtnut.com/l/_Cx1CrgG8BRY7
https://dl.doubtnut.com/l/_oSpMK1w0Tee4
https://dl.doubtnut.com/l/_2KEE5oBUNMQd
https://dl.doubtnut.com/l/_TrrGEVjEG13t
https://dl.doubtnut.com/l/_4a1sH9TOVlZq


196. If f(x) = |cosx - sinx| then find f′
π
6

Watch Video Solution

( )

197. Find 
dy
dx

: 

x = cos2θ and y = sin2θ

Watch Video Solution

198. Find 
dy
dx

: 

x = t +
1
t and y = t -

1
t

Watch Video Solution

199. Find 
dy
dx

: 

x = tet, y = 1 + logt

Watch Video Solution

https://dl.doubtnut.com/l/_4a1sH9TOVlZq
https://dl.doubtnut.com/l/_P9IjkbPUuvh6
https://dl.doubtnut.com/l/_SoerNOzkSXvh
https://dl.doubtnut.com/l/_mGu8ECf3VHoR


Watch Video Solution

200. Find 
dy
dx

: 

x = asec3θ, y = atan3θ

Watch Video Solution

201. Find 
dy
dx

: 

x = asin2θcosθ, y = 2bcos2θ( - sinθ)

Watch Video Solution

202. Find 
dy
dx

: 

x = 2cosθ - cos2θ and y = 2sinθ - sin2θ 


Show that 
dy
dx = - 1 when θ =

π
2

Watch Video Solution

https://dl.doubtnut.com/l/_mGu8ECf3VHoR
https://dl.doubtnut.com/l/_y7ywKcrbngKC
https://dl.doubtnut.com/l/_PmOVD0YV4W20
https://dl.doubtnut.com/l/_Mf9WlffJNeHq
https://dl.doubtnut.com/l/_qxWBczB1DWww


203. Find 
dy
dx

: 

x = ecos2t and y = esin2t show that, 
dy
dx

=
-ylogx
xlogy

Watch Video Solution

204. Find 
dy
dx

: 

x = asin2t(1 + cos2t) and y = bcos2t 


(1 - cos2t) show that, 
dy
dx t=

π

4

=
b
a

Watch Video Solution

( )

205. Find the second order derivatives of the following functions: 

eax

Watch Video Solution

https://dl.doubtnut.com/l/_qxWBczB1DWww
https://dl.doubtnut.com/l/_GIJ73OQ4e1Z6
https://dl.doubtnut.com/l/_ZheH7pkId8H5


206. Find the second order derivatives of the following functions: 

x3 + tanx

Watch Video Solution

207. Find the second order derivatives of the following functions: 

sin2x

Watch Video Solution

208. Find the second order derivatives of the following functions: 

tan - 13x

Watch Video Solution

209. Find the second order derivatives of the following functions: 

logex
xx

https://dl.doubtnut.com/l/_xtI29f8eb5SJ
https://dl.doubtnut.com/l/_EWMXpKgc8x75
https://dl.doubtnut.com/l/_jFrCRLfwX4FV
https://dl.doubtnut.com/l/_5Vqi7MiYXBww


Watch Video Solution

210. Find the second order derivatives of the following functions: 

3sin4x - 4sin34x

Watch Video Solution

211. Find the second order derivatives of the following functions: 

e - 2logx

Watch Video Solution

212. Find the second order derivatives of the following functions: 

sin x2 + 5

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5Vqi7MiYXBww
https://dl.doubtnut.com/l/_ATXI61ezJmp8
https://dl.doubtnut.com/l/_HPVh9ldU02VP
https://dl.doubtnut.com/l/_bmogOb36s35e


213. If y = sin - 1x then prove that 1 - x2 d2y

dx2 - x
dy
dx

= 0

Watch Video Solution

( )

214. If y = etanx then show that, cos2x
d2y

dx2 - (1 + sin2x)
dy
dx

= 0

Watch Video Solution

( )

215. If y = sin(sinx) then show that, 
d2y

dx2 + (tanx)
dy
dx

+ ycos2x = 0

Watch Video Solution

216. If xm. yn = (x + y)m+n then show that, 
d2y

dx2 = 0

Watch Video Solution

https://dl.doubtnut.com/l/_9T6ACksrbHiL
https://dl.doubtnut.com/l/_QOXCFhKZRx2c
https://dl.doubtnut.com/l/_9d6Sc9eMWPkI
https://dl.doubtnut.com/l/_2nnHYBuLHfdl


217. If y = log x + √x2 + 1  then show that, x2 + 1
d2y

dx2 + x
dy
dx

= 0

Watch Video Solution

( ) ( )

218. If y = eaxsinbx then show that, y2 - 2ay1 + a2 + b2 y = 0

Watch Video Solution

( )

219. If y = x + √x2 + 1
m

 then prove that, x2 + 1 y2 + xy1 = m2y

Watch Video Solution

( ) ( )

220. If 2x = y
1

m + y -
1

m (n ≥ 1) then prove that, x2 - 1 y2 + xy1 = m2y

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ld2mJYbCBFk0
https://dl.doubtnut.com/l/_Jgqxa7tthtE3
https://dl.doubtnut.com/l/_mg9VDRKvMGGc
https://dl.doubtnut.com/l/_tTOMnBd99a6l


221. Verify Rolle's theorem for the following functions: 

f(x) = √9 - x2, x ∈ [ - 3, 3]

Watch Video Solution

222. Verify Rolle's theorem for the following functions: 

f(x) = x3 - 6x2 + 11x - 6, x ∈ [2, 3]

Watch Video Solution

223. Verify Rolle's theorem for the following functions: 

f(x) = x(x - 3)2, x ∈ [0, 3]

Watch Video Solution

224. Verify Rolle's theorem for the following functions: 

f(x) = sinx + cosx - 1, x ∈ 0,
π
2[ ]

https://dl.doubtnut.com/l/_5WpLidujBaed
https://dl.doubtnut.com/l/_pnaQGrxLKORY
https://dl.doubtnut.com/l/_4fqbwN5iqJZQ
https://dl.doubtnut.com/l/_1tqjypO87CCD


Watch Video Solution

225. Verify Rolle's theorem for the following functions: 

f(x) = asinx, x ∈ [0, π], a > 0

Watch Video Solution

226. Vertify mean value theorem for the following functions: 

f(x) = logex, x ∈ [1, 2]

Watch Video Solution

227. Vertify mean value theorem for the following functions: 

f(x) = x - 2sinx, x ∈ [ - π, π]

Watch Video Solution

https://dl.doubtnut.com/l/_1tqjypO87CCD
https://dl.doubtnut.com/l/_IuHdH4dQGatv
https://dl.doubtnut.com/l/_Xi3e4aFDG8pR
https://dl.doubtnut.com/l/_L0yoS1tKOFRJ


228. Vertify mean value theorem for the following functions: 

f(x) = x +
1
x

, x ∈ [1, 3]

Watch Video Solution

229. Vertify mean value theorem for the following functions: 

f(x) = tan - 1x, x ∈ [0, 1]

Watch Video Solution

230. Vertify mean value theorem for the following functions: 

f(x) = x2 + 2x + 3, x ∈ [4, 6]

Watch Video Solution

231. Prove that 0 < a < b <
π
2 , sec2a <

tanb - tana
b - a < sec2b

Watch Video Solution

https://dl.doubtnut.com/l/_HCilldjlLVeg
https://dl.doubtnut.com/l/_EQAk9lKgcq9r
https://dl.doubtnut.com/l/_HP1vwIg2jV4u
https://dl.doubtnut.com/l/_RO2Su04AjAsV


232. y = ex+ ex+ ex+ ... . ∞

 then find 
dy
dx

Watch Video Solution

233. Find the derivative of tan - 1
√1 + x2 - 1

x
 with respect to 

tan - 1 2x

1 - x2

Watch Video Solution

[ ]
( )

234. y = x +
1

x +
1

x+
1

x+ ... ∞

 then find 
dy
dx

Watch Video Solution

https://dl.doubtnut.com/l/_RO2Su04AjAsV
https://dl.doubtnut.com/l/_xXwz1nNphTQD
https://dl.doubtnut.com/l/_CQX601hSTOHa
https://dl.doubtnut.com/l/_u4YkxbT71clv


235. Find the derivative of sin - 1 2x+ 1.3x

1 + (36)x
 with respect to x.

Watch Video Solution

[ ]

236. x = asint and y = a cost + logtan
t
2

 then find 
d2y

dx2 .

Watch Video Solution

( )

237. If y =
ax2

(x - a)(x - b)(x - c)
+

bx
(x - b)(x - c)

+
c

(x - c)
+ 1 then prove that 

y′
y

=
1
x

a
a - x

+
b

b - x
+

c
c - x

Watch Video Solution

[ ]

238. y = sin - 1
5x + 12√1 - x2

13
 then find 

dy
dx

W t h Vid S l ti

[ ]

https://dl.doubtnut.com/l/_e3w8eDz6dtiM
https://dl.doubtnut.com/l/_154ZnZKOYfIA
https://dl.doubtnut.com/l/_oUoPTs85H0oV
https://dl.doubtnut.com/l/_Woxixy9VinSU


Watch Video Solution

239. If y = xlog
x

a + bx
 prove that 

d2y

dx2 =
1
x

a
a + bx

2

Watch Video Solution

( ) ( )

240. If y = x + √x2 + a2 n
 prove that 

dy
dx

=
ny

√x2 + a2
. n > 1 ≠ N

Watch Video Solution

{ }

241. y =
1 - sin2x
1 + sin2x

 then prove that 
dy
dx

+ sec2 π
4

- x = 0

Watch Video Solution

√ ( )

242. Show that 
d
dx e

axcos(bx + c) = reaxcos(bx + c + α) where 

r = √a2 + b2, cosα =
a
r

, sinα =
b
r

and
d2

dx2 e
axcos(ax + c) = r2eaxcos(bx + c + 2α

https://dl.doubtnut.com/l/_Woxixy9VinSU
https://dl.doubtnut.com/l/_MdSP1GxCxaJF
https://dl.doubtnut.com/l/_RcZMOOc0S7Qm
https://dl.doubtnut.com/l/_bIAnVFN36cti
https://dl.doubtnut.com/l/_kpRQq3uqdMZt


.

Watch Video Solution

243. If (a - bcosy)(a + bcosx) = a2 - b2 show that 
dy
dx

=
√a2 - b2

a + bcosx
, 0 < x <

π
2

Watch Video Solution

244. Find 
d
dx cosec - 1x x= - 2

Watch Video Solution

[ ]

245. 
d
dx

tan - 1(secx - tanx)- Find

Watch Video Solution

https://dl.doubtnut.com/l/_kpRQq3uqdMZt
https://dl.doubtnut.com/l/_FIpGqiAmA9YB
https://dl.doubtnut.com/l/_ptYQySblNetq
https://dl.doubtnut.com/l/_aA4owhNXUpNe


Exercise-5.1

246. Prove that, 
d
dx

log
x2 + x + 1

x2 - x + 1
+

2

√3
tan - 1

√3x

1 - x2 =
4

x4 + x2 + 1

Watch Video Solution

[ ]

1. Prove that the function f(x) = 5x - 3 is continuous at x=0, at x = - 3 and

at x= 5

Watch Video Solution

2. Examine the continuity of the function f(x) = 2x2 - 1 at x = 3

Watch Video Solution

https://dl.doubtnut.com/l/_mvuIF7dz9XJH
https://dl.doubtnut.com/l/_YkDQa5u2YgJs
https://dl.doubtnut.com/l/_zzilrkKRx6eB


3. Examine the following functions for continuity. 

f(x) = x - 5

Watch Video Solution

4. Examine the following functions for continuity. 

f(x) =
1

x - 5
, x ≠ 5

Watch Video Solution

5. Examine the following functions for continuity. 

f(x) =
x2 - 25
x + 5

, x ≠ - 5

Watch Video Solution

6. Examine the following functions for continuity. 

f(x) = |x - 5|

https://dl.doubtnut.com/l/_hV8LmhukpsZV
https://dl.doubtnut.com/l/_Q0ZEWiJnlOjF
https://dl.doubtnut.com/l/_Fn9wkT4Kwixm
https://dl.doubtnut.com/l/_lLTImjKoQgWd


Watch Video Solution

7. Prove that the function f(x) = xn is continuous at x= n, where n is a

positive integer

Watch Video Solution

8. Is the function f defined by f(x) =
x, ifx ≤ 1
5, ifx > 1

 continuous at x = 0 ? At

x= 1 ? At x=2 ?

Watch Video Solution

{

9. f(x) =
2x + 3, ifx ≤ 2
2x - 3, ifx > 2

Watch Video Solution

{

https://dl.doubtnut.com/l/_lLTImjKoQgWd
https://dl.doubtnut.com/l/_48YmvBdtzzvc
https://dl.doubtnut.com/l/_lffvMk7KS6Lj
https://dl.doubtnut.com/l/_pnHUcbCO56Fa


10. f(x) =

|x| + 3, ifx ≤ - 3
-2x, if-3 < x < 3
6x + 2, if x ≥ 3

View Text Solution

{

11. f(x) =

| x |
x , ifx ≠ 0

0, ifx = 0

Watch Video Solution

{

12. f(x) =

x
| x | , ifx < 0

-1, ifx ≥ 0

Watch Video Solution

{

13. f(x) =
x + 1, ifx ≥ 1

x2 + 1, if x < 1{

https://dl.doubtnut.com/l/_yBslpWPNLVjz
https://dl.doubtnut.com/l/_ef0zNscXXTBf
https://dl.doubtnut.com/l/_RuWIdwfL8MAT
https://dl.doubtnut.com/l/_ULBVXlHcc9YZ


Watch Video Solution

14. f(x) =
x3 - 3, ifx ≤ 2

x2 + 1, if x > 2

Watch Video Solution

{

15. f(x) =
x10 - 1, ifx ≤ 1

x2, ifx > 1

Watch Video Solution

{

16. Is the function defined by f(x) =
x + 5, ifx ≤ 1
x - 5, ifx > 1

 a continuous

function?

Watch Video Solution

{

https://dl.doubtnut.com/l/_ULBVXlHcc9YZ
https://dl.doubtnut.com/l/_4Yah3FJamVAe
https://dl.doubtnut.com/l/_q5fi208Zb3Yv
https://dl.doubtnut.com/l/_Jfnz6TDcc1b0


17. f(x) =

3, if0 ≤ x ≤ 1
4, if1 < x < 3
5, if3 ≤ x ≤ 10

Watch Video Solution

{

18. f(x) =

2x, ifx < 0
0, if0 ≤ x ≤ 1
4x, ifx > 1

Watch Video Solution

{

19. f(x) =

-2, ifx ≤ - 1
2x, if-1 < x ≤ 1
2, if x > 1

Watch Video Solution

{

https://dl.doubtnut.com/l/_lFiLFYs0PVJj
https://dl.doubtnut.com/l/_48xSlGortUhL
https://dl.doubtnut.com/l/_dk7csgJfo2VQ


20. Find the relationship between a and b so that the function f defined

by 

f(x) =
ax + 1 if x ≤ 3
bx + 3 if x > 3

 is continuous at x=3.

Watch Video Solution

{

21. For what value of λ is the function defined by 

f(x) =
λ x2 - 2x , ifx ≤ 0

4x + 1, ifx > 0
 continuous at x=0 ? What about continuity at

x=1?

Watch Video Solution

{ ( )

22. Show that the function defined by g(x) = x - [x] is discontinuous at all

integral points. Here [x] denotes the greatest integer less than or equal

to x.

Watch Video Solution

https://dl.doubtnut.com/l/_UfpbYvgTSaEV
https://dl.doubtnut.com/l/_8URymOvl62HK
https://dl.doubtnut.com/l/_lPBi2flssE4M


23. Is the function defined by f(x) = x2 - sinx + 5 continuous at x = π?

Watch Video Solution

24. Discuss the continuity of the following functions: 

f(x) = sinx + cosx

Watch Video Solution

25. Discuss the continuity of the following functions: 

f(x) = sinx - cosx

Watch Video Solution

26. Discuss the continuity of the following functions: 

f(x) = sinx. cosx

Watch Video Solution

https://dl.doubtnut.com/l/_lPBi2flssE4M
https://dl.doubtnut.com/l/_PolahcQi1BoT
https://dl.doubtnut.com/l/_qAnBfWHAqHvX
https://dl.doubtnut.com/l/_b4DzcWJHjbPM
https://dl.doubtnut.com/l/_UxoftlNc55wo


Watch Video Solution

27. Discuss the continuity of 

f(x) = cosx, x ∈ R

Watch Video Solution

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

functions: 

f(x) = cosec x =
1

sinx
, x ∈ R - {nπ}, n ∈ I

Watch Video Solution

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

functions: 

f(x) = secx =
1

cosx
, x ∈ R - (2n + 1)

π
2

, n ∈ I

Watch Video Solution

{ }

https://dl.doubtnut.com/l/_UxoftlNc55wo
https://dl.doubtnut.com/l/_etUZRjV8e5Dh
https://dl.doubtnut.com/l/_TxEqTjC4ivfq
https://dl.doubtnut.com/l/_BPDdbvexehLQ


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

functions: 

f(x) = cotx =
1

tanx
, x ∈ R - {nπ, n ∈ I}

Watch Video Solution

31. Find all points of discontinuity of f, where f(x) =

sinx

x , if x < 0

x + 1, ifx ≥ 0

Watch Video Solution

{

32. Determine if f defined by f(x) =
x2sin

1

x , ifx ≠ 0

0, ifx = 0
 is a continuous

function?

Watch Video Solution

{

https://dl.doubtnut.com/l/_D9eybwY1uaTm
https://dl.doubtnut.com/l/_fVsFzrH92uJj
https://dl.doubtnut.com/l/_vlNm9BJwd1co


33. Examine the continuity of f, where f is defined by

f(x) =
sinx - cosx, ifx ≠ 0
-1 ifx = 0

Watch Video Solution

{

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

indicated point 

f(x) =

kcosx

π - 2x , ifx ≠
π

2

3 ifx =
π

2

at x =
π
2

Watch Video Solution

{

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

indicated point 

f(x) =
kx2, ifx ≤ 2
3, ifx > 2

 at x=2

h id l i

{

https://dl.doubtnut.com/l/_sHDSnYQbrqBY
https://dl.doubtnut.com/l/_dv4XZKpbGLnM
https://dl.doubtnut.com/l/_U4I4kFI8jLPj


Watch Video Solution

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

indicated point 

f(x) =
kx + 1, ifx ≤ π
cosx ifx > π

at x = π

Watch Video Solution

{

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

indicated point 

f(x) =
kx + 1, ifx ≤ 5
3x - 5, ifx > 5

 at x=5

Watch Video Solution

{

38. Find the values of a and b such that the function defined by

f(x) =

5 ifx ≤ 2
ax + b, If 2 < x < 10
21 Ifx ≥ 10

 is a continuous function{

https://dl.doubtnut.com/l/_U4I4kFI8jLPj
https://dl.doubtnut.com/l/_cem37GqsHaQr
https://dl.doubtnut.com/l/_gRRetKyBAe1G
https://dl.doubtnut.com/l/_VyDqAtdUZFVy


Watch Video Solution

39. Show that the function defined by f(x) = cos x2  is a continuous

function.

Watch Video Solution

( )

40. Show that the function defined by f(x) = |cosx| is a continuous

function.

Watch Video Solution

41. Examine that sin|x| is a continuous function.

Watch Video Solution

42. Find all the points of discontinuity of f defined by f(x) = |x| - |x + 1|

https://dl.doubtnut.com/l/_VyDqAtdUZFVy
https://dl.doubtnut.com/l/_BiB187fMmH75
https://dl.doubtnut.com/l/_v8CQJ2fhm8sV
https://dl.doubtnut.com/l/_CuqxIazTGetW
https://dl.doubtnut.com/l/_Ik6TT48h7GZN


Watch Video Solution

43. Prove that the function f(x) = 5x - 3 is continuous at x=0, at x = - 3

and at x= 5

Watch Video Solution

44. Examine the continuity of the function f(x) = 2x2 - 1 at x = 3

Watch Video Solution

45. Examine the following functions for continuity. 

f(x) = x - 5

Watch Video Solution

https://dl.doubtnut.com/l/_Ik6TT48h7GZN
https://dl.doubtnut.com/l/_Betj2Z7b7Fza
https://dl.doubtnut.com/l/_9wjQBvMxtJBI
https://dl.doubtnut.com/l/_lNACzqdVrfuk


46. Examine the following functions for continuity. 

f(x) =
1

x - 5
, x ≠ 5

Watch Video Solution

47. Examine the following functions for continuity. 

f(x) =
x2 - 25
x + 5

, x ≠ - 5

Watch Video Solution

48. Examine the following functions for continuity. 

f(x) = |x - 5|

Watch Video Solution

49. Prove that the function f(x) = xn is continuous at x= n, where n is a

positive integer

https://dl.doubtnut.com/l/_BhebRIg204Bt
https://dl.doubtnut.com/l/_uhR4N4WwuPoo
https://dl.doubtnut.com/l/_10xEvT5ZTTdF
https://dl.doubtnut.com/l/_pPj0QHXwLkbL


Watch Video Solution

50. Is the function f defined by f(x) =
x, ifx ≤ 1
5, ifx > 1

 continuous at x = 0 ? At

x= 1 ? At x=2 ?

Watch Video Solution

{

51. f(x) =
2x + 3, ifx ≤ 2
2x - 3, ifx > 2

Watch Video Solution

{

52. f(x) =

|x| + 3, ifx ≤ - 3
-2x, if-3 < x < 3
6x + 2, if x ≥ 3

Watch Video Solution

{

https://dl.doubtnut.com/l/_pPj0QHXwLkbL
https://dl.doubtnut.com/l/_pyDs9EpbHQIf
https://dl.doubtnut.com/l/_9jn4lBewtLJE
https://dl.doubtnut.com/l/_KUazDizzQPhV


53. f(x) =

| x |
x , ifx ≠ 0

0, ifx = 0

Watch Video Solution

{

54. f(x) =

x
| x | , ifx < 0

-1, ifx ≥ 0

Watch Video Solution

{

55. f(x) =
x + 1, ifx ≥ 1

x2 + 1, if x < 1

Watch Video Solution

{

56. f(x) =
x3 - 3, ifx ≤ 2

x2 + 1, if x > 2{

https://dl.doubtnut.com/l/_VVpRVQUz67ga
https://dl.doubtnut.com/l/_BsfwyG28B3Gj
https://dl.doubtnut.com/l/_eUbD5qbeHbb8
https://dl.doubtnut.com/l/_yk7YgN1T8T7P


Watch Video Solution

57. f(x) =
x10 - 1, ifx ≤ 1

x2, ifx > 1

Watch Video Solution

{

58. Is the function defined by f(x) =
x + 5, ifx ≤ 1
x - 5, ifx > 1

 a continuous

function?

Watch Video Solution

{

59. f(x) =

3, if0 ≤ x ≤ 1
4, if1 < x < 3
5, if3 ≤ x ≤ 10

Watch Video Solution

{

https://dl.doubtnut.com/l/_yk7YgN1T8T7P
https://dl.doubtnut.com/l/_9UKdMA8cmReO
https://dl.doubtnut.com/l/_oI7Nk25mCwmT
https://dl.doubtnut.com/l/_ljeMnLlaBo0D


60. f(x) =

2x, ifx < 0
0, if0 ≤ x ≤ 1
4x, ifx > 1

Watch Video Solution

{

61. f(x) =

-2, ifx ≤ - 1
2x, if-1 < x ≤ 1
2, if x > 1

Watch Video Solution

{

62. Find the relationship between a and b so that the function f defined

by 

f(x) =
ax + 1 if x ≤ 3
bx + 3 if x > 3

 is continuous at x=3.

Watch Video Solution

{

https://dl.doubtnut.com/l/_J77ZMKFXm7LP
https://dl.doubtnut.com/l/_hDPanYf156TP
https://dl.doubtnut.com/l/_jCJKjnkPzcvP


63. For what value of λ is the function defined by 

f(x) =
λ x2 - 2x , ifx ≤ 0

4x + 1, ifx > 0
 continuous at x=0 ? What about continuity at

x=1?

Watch Video Solution

{ ( )

64. Show that the function defined by g(x) = x - [x] is discontinuous at all

integral points. Here [x] denotes the greatest integer less than or equal

to x.

Watch Video Solution

65. Is the function defined by f(x) = x2 - sinx + 5 continuous at x = π?

Watch Video Solution

https://dl.doubtnut.com/l/_LyvBdQlckxvg
https://dl.doubtnut.com/l/_dkAARH8E02hT
https://dl.doubtnut.com/l/_MmorTZKIuhoV


66. Discuss the continuity of the following functions: 

f(x) = sinx + cosx

Watch Video Solution

67. Discuss the continuity of the following functions: 

f(x) = sinx - cosx

Watch Video Solution

68. Discuss the continuity of the following functions: 

f(x) = sinx. cosx

Watch Video Solution

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

functions: 

https://dl.doubtnut.com/l/_oDfFHQpP9ZdS
https://dl.doubtnut.com/l/_Dd8rUe8dMpqd
https://dl.doubtnut.com/l/_VOhFZW7ZUjSV
https://dl.doubtnut.com/l/_MW4e3vM5b9EU


f(x) = cosx, x ∈ R

Watch Video Solution

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

functions: 

f(x) = cosec x =
1

sinx
, x ∈ R - {nπ}, n ∈ I

Watch Video Solution

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

functions: 

f(x) = secx =
1

cosx
, x ∈ R - (2n + 1)

π
2

, n ∈ I

Watch Video Solution

{ }

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

functions: 

https://dl.doubtnut.com/l/_MW4e3vM5b9EU
https://dl.doubtnut.com/l/_5M4FgF43CIjP
https://dl.doubtnut.com/l/_xp96f1CwusVF
https://dl.doubtnut.com/l/_7kUhSybxbipK


f(x) = cotx =
1

tanx
, x ∈ R - {nπ, n ∈ I}

Watch Video Solution

73. Find all points of discontinuity of f, where f(x) =

sinx

x , if x < 0

x + 1, ifx ≥ 0

Watch Video Solution

{

74. Determine if f defined by f(x) =
x2sin

1

x , ifx ≠ 0

0, ifx = 0
 is a continuous

function?

Watch Video Solution

{

75. Examine the continuity of f, where f is defined by

f(x) =
sinx - cosx, ifx ≠ 0
-1 ifx = 0{

https://dl.doubtnut.com/l/_7kUhSybxbipK
https://dl.doubtnut.com/l/_8P9hywdFEceD
https://dl.doubtnut.com/l/_4QOLtnT8sRJX
https://dl.doubtnut.com/l/_fm9scxi8iKdt


Watch Video Solution

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

indicated point 

f(x) =

kcosx

π - 2x , ifx ≠
π

2

3 ifx =
π

2

at x =
π
2

Watch Video Solution

{

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

indicated point 

f(x) =
kx2, ifx ≤ 2
3, ifx > 2

 at x=2

Watch Video Solution

{

https://dl.doubtnut.com/l/_fm9scxi8iKdt
https://dl.doubtnut.com/l/_XjatxjdfGiGY
https://dl.doubtnut.com/l/_uhgyO1lzWfrd


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

indicated point 

f(x) =
kx + 1, ifx ≤ π
cosx ifx > π

at x = π

Watch Video Solution

{

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

indicated point 

f(x) =
kx + 1, ifx ≤ 5
3x - 5, ifx > 5

 at x=5

Watch Video Solution

{

80. Find the values of a and b such that the function defined by

f(x) =

5 ifx ≤ 2
ax + b, If 2 < x < 10
21 Ifx ≥ 10

 is a continuous function

Watch Video Solution

{

https://dl.doubtnut.com/l/_61PcHyCXKJeL
https://dl.doubtnut.com/l/_hwhdT5lXJ8L9
https://dl.doubtnut.com/l/_E9zpNJNbLA8v


81. Show that the function defined by f(x) = cos x2  is a continuous

function.

Watch Video Solution

( )

82. Show that the function defined by f(x) = |cosx| is a continuous

function.

Watch Video Solution

83. Examine that sin|x| is a continuous function.

Watch Video Solution

84. Find all the points of discontinuity of f defined by f(x) = |x| - |x + 1|

Watch Video Solution

https://dl.doubtnut.com/l/_E9zpNJNbLA8v
https://dl.doubtnut.com/l/_wY8tY9u9jeuP
https://dl.doubtnut.com/l/_Ox2lHWsJGAZe
https://dl.doubtnut.com/l/_ZTM2vSvC4Yte
https://dl.doubtnut.com/l/_Qu5wmfQY6urE


Exercise-5.2

1. Differentiate the functions with respect to x in 

sin x2 + 5

Watch Video Solution

( )

2. Differentiate the functions with respect to x in 

cos(sinx)

Watch Video Solution

3. Differentiate the functions with respect to x in 

sin(ax + b)

Watch Video Solution

https://dl.doubtnut.com/l/_Qu5wmfQY6urE
https://dl.doubtnut.com/l/_ygcqmzxi8pft
https://dl.doubtnut.com/l/_67SrVa1JEvOq
https://dl.doubtnut.com/l/_aPTkvtCW2JTY
https://dl.doubtnut.com/l/_tRfUx5VWlq1d


4. Differentiate the functions with respect to x in 

sec tan √x

Watch Video Solution

( ( ))

5. Differentiate the functions with respect to x in Exerecises 1 to 8. 

sin(ax + b)
cos(cx + d)

Watch Video Solution

6. Differentiate the functions with respect to x in Exerecises 1 to 8. 

cosx3. sin2 x5 .

Watch Video Solution

( )

7. Differentiate the functions with respect to x in 

2√cot x2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_tRfUx5VWlq1d
https://dl.doubtnut.com/l/_0qjf1y9yO8vx
https://dl.doubtnut.com/l/_d5jMJRqqf7TD
https://dl.doubtnut.com/l/_EwOfU3bHuKvN


Watch Video Solution

8. Differentiation of cos √x  with respect to x is

Watch Video Solution

( )

9. Prove that the function f given by f(x) = |x - 1|, x ∈ R is not

differentiable at x=1

Watch Video Solution

10. Prove that the greatest integer function defined by f(x) = [x], 0 < x < 3

is not differentiable at x=1 and x=2.

Watch Video Solution

11. Differentiate the functions with respect to x in 

sin x2 + 5( )

https://dl.doubtnut.com/l/_EwOfU3bHuKvN
https://dl.doubtnut.com/l/_dtFgOvmeN4kE
https://dl.doubtnut.com/l/_UcjpLcsOr7nm
https://dl.doubtnut.com/l/_WRtKiW7A6bZL
https://dl.doubtnut.com/l/_de9vjHWPUF4c


Watch Video Solution

12. Differentiate the functions with respect to x in 

cos(sinx)

Watch Video Solution

13. Differentiate the functions with respect to x in 

sin(ax + b)

Watch Video Solution

14. Differentiate the functions with respect to x in 

sec tan √x

Watch Video Solution

( ( ))

https://dl.doubtnut.com/l/_de9vjHWPUF4c
https://dl.doubtnut.com/l/_3r5omq07qfBw
https://dl.doubtnut.com/l/_kv9xVHdvb16k
https://dl.doubtnut.com/l/_sHkQHQiXTKY9


15. Differentiate the functions with respect to x in 

sin(ax + b)
cos(cx + d)

Watch Video Solution

16. Differentiate the functions with respect to x in 

cos x3 . sin2 x5

Watch Video Solution

( ) ( )

17. Differentiate the functions with respect to x in 

2√cot x2

Watch Video Solution

( )

18. Differentiate the functions with respect to x in 

cos √x( )

https://dl.doubtnut.com/l/_ogYQOlyMer40
https://dl.doubtnut.com/l/_r0bEYd3pOS2V
https://dl.doubtnut.com/l/_20VJbWrBC4Rt
https://dl.doubtnut.com/l/_a4mZCsG8uLd2


Exercise-5.3

Watch Video Solution

19. Prove that the function f given by f(x) = |x - 1|, x ∈ R is not

differentiable at x=1

Watch Video Solution

20. Prove that the greatest integer function defined by

f(x) = [x], 0 < x < 3 is not differentiable at x=1 and x=2.

Watch Video Solution

1. Find 
dy
dx

 in the following 

2x + 3y = sinx

Watch Video Solution

https://dl.doubtnut.com/l/_a4mZCsG8uLd2
https://dl.doubtnut.com/l/_4CC7K8sMsYra
https://dl.doubtnut.com/l/_TnZNI348x3Ac
https://dl.doubtnut.com/l/_ZfhHY6Zc5YcD


2. Find 
dy
dx

 in the following 

2x + 3y = siny

Watch Video Solution

3. Find 
dy
dx

 in the following 

ax + by2 = cosy

Watch Video Solution

4. Find 
dy
dx  in the following 

xy + y2 = tanx + y

Watch Video Solution

https://dl.doubtnut.com/l/_ZfhHY6Zc5YcD
https://dl.doubtnut.com/l/_YNkyVv2j92Rc
https://dl.doubtnut.com/l/_O3VNMTct2QLa
https://dl.doubtnut.com/l/_iSfnmWUo2ohc


5. Find 
dy
dx

 in the following 

x2 + xy + y2 = 100

Watch Video Solution

6. Find 
dy
dx  in the following 

x3 + x2y + xy2 + y3 = 81

Watch Video Solution

7. Find 
dy
dx

 in the following 

sin2y + cosxy = k

Watch Video Solution

8. Find 
dy
dx

 in the following 

sin2x + cos2y = 1

https://dl.doubtnut.com/l/_Uwza1H5MxVsE
https://dl.doubtnut.com/l/_ITq4Zcw5cAUi
https://dl.doubtnut.com/l/_zZLznFnLgpHg
https://dl.doubtnut.com/l/_wV5fBDtXpW5O


Watch Video Solution

9. Find 
dy
dx

 in the following 

y = sin - 1 2x

1 + x2

Watch Video Solution

( )

10. Find 
dy
dx  in the following: 

y = tan - 1 3x - x3

1 - 3x2 , |x| <
1

√3

Watch Video Solution

( )

11. Find 
dy
dx

 in the following 

y = cos - 1 1 - x2

1 + x2 , 0 < x < 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_wV5fBDtXpW5O
https://dl.doubtnut.com/l/_UOOUGH6Peru7
https://dl.doubtnut.com/l/_YyuGOhAQKLuU
https://dl.doubtnut.com/l/_ygaD8q8lXCpK


12. Find 
dy
dx

 in the following 

y = sin - 1 1 - x2

1 + x2 , 0 < x < 1

Watch Video Solution

( )

13. Find 
dy
dx

 in the following 

y = cos - 1 2x

1 + x2 , - 1 < x < 1

Watch Video Solution

( )

14. Find 
dy
dx

 in the following 

y = sin - 1 2x√1 - x2 , -
1

√2
< x <

1

√2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ygaD8q8lXCpK
https://dl.doubtnut.com/l/_sCz5Qt76Yav2
https://dl.doubtnut.com/l/_Lo4mA8UuzoGG
https://dl.doubtnut.com/l/_IoPwCLOnXNi0
https://dl.doubtnut.com/l/_vuFQmQwFl5MS


15. Find 
dy
dx

 in the following 

y = sec - 1 1

2x2 - 1
, 0 < x <

1

√2

Watch Video Solution

( )

16. Find 
dy
dx

 in the following 

2x + 3y = sinx

Watch Video Solution

17. Find 
dy
dx

 in the following 

2x + 3y = siny

Watch Video Solution

https://dl.doubtnut.com/l/_vuFQmQwFl5MS
https://dl.doubtnut.com/l/_EmothJ6QkCS7
https://dl.doubtnut.com/l/_6sVHi5tSiokk


18. Find 
dy
dx

 in the following 

ax + by2 = cosy

Watch Video Solution

19. Find 
dy
dx  in the following 

xy + y2 = tanx + y

Watch Video Solution

20. Find 
dy
dx

 in the following 

x2 + xy + y2 = 100

Watch Video Solution

21. Find 
dy
dx

 in the following 

x3 + x2y + xy2 + y3 = 81

https://dl.doubtnut.com/l/_FK5jTCubeJsM
https://dl.doubtnut.com/l/_09UjLNE8202M
https://dl.doubtnut.com/l/_6eOBbKgU6hQS
https://dl.doubtnut.com/l/_iYKDDqh0rXwm


Watch Video Solution

22. Find 
dy
dx

 in the following 

sin2y + cosxy = k

Watch Video Solution

23. Find 
dy
dx  in the following 

sin2x + cos2y = 1

Watch Video Solution

24. Find 
dy
dx

 in the following 

y = sin - 1 2x

1 + x2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_iYKDDqh0rXwm
https://dl.doubtnut.com/l/_ssULcWO9HDER
https://dl.doubtnut.com/l/_qcrAcTIdPh41
https://dl.doubtnut.com/l/_myW75r9q1nMR
https://dl.doubtnut.com/l/_B9ALYiS3Dq7Y


25. Find 
dy
dx

 in the following: 

y = tan - 1 3x - x3

1 - 3x2 , |x| <
1

√3

Watch Video Solution

( )

26. Find 
dy
dx

 in the following 

y = cos - 1 1 - x2

1 + x2 , 0 < x < 1

Watch Video Solution

( )

27. Find 
dy
dx

 in the following 

y = sin - 1 1 - x2

1 + x2 , 0 < x < 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_B9ALYiS3Dq7Y
https://dl.doubtnut.com/l/_qqq2UgRAnnz6
https://dl.doubtnut.com/l/_6KzWXOLj3XMx


28. Find 
dy
dx

 in the following 

y = cos - 1 2x

1 + x2 , - 1 < x < 1

Watch Video Solution

( )

29. Find 
dy
dx  in the following 

y = sin - 1 2x√1 - x2 , -
1

√2
< x <

1

√2

Watch Video Solution

( )

30. Find 
dy
dx

 in the following 

y = sec - 1 1

2x2 - 1
, 0 < x <

1

√2

Watch Video Solution

( )

https://dl.doubtnut.com/l/_H6rk2lQQLuzv
https://dl.doubtnut.com/l/_X3om2532Ol3l
https://dl.doubtnut.com/l/_4qasQWG1eUtE


Exercise-5.4

1. Differentiate the following w.r.t. x: 

ex

sinx

Watch Video Solution

2. Differentiate the following w.r.t. x: 

esin - 1x

Watch Video Solution

3. Differentiate the following w.r.t. x : 

ex
3
.

Watch Video Solution

https://dl.doubtnut.com/l/_yupvtNmrgrEL
https://dl.doubtnut.com/l/_nXG7VUJzei7U
https://dl.doubtnut.com/l/_YPYEDAVjUjQr


4. Differentiate the following w.r.t. x: 

sin tan - 1e - x

Watch Video Solution

( )

5. Differentiate the following w.r.t. x: 

log cosex

Watch Video Solution

( )

6. Differentiate the following w.r.t. x: 

ex + ex
2

+ …. + ex
5

Watch Video Solution

7. Differentiate the following w.r.t. x: 

e√x, x > 0√

https://dl.doubtnut.com/l/_sv6Qag7waWVI
https://dl.doubtnut.com/l/_u4zQF1a2KbIn
https://dl.doubtnut.com/l/_Kmyu0VVWmkMw
https://dl.doubtnut.com/l/_H40zGdC1k7LT


Watch Video Solution

8. Differentiate the following w.r.t. x: 

log(logx), x > 1

Watch Video Solution

9. Differentiate the following w.r.t. x: 

cosx
logx , x > 0, x ≠ 1

Watch Video Solution

10. Differentiate the following w.r.t. x: 

cos logx + ex , x > 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_H40zGdC1k7LT
https://dl.doubtnut.com/l/_W5IwlMa3Epe6
https://dl.doubtnut.com/l/_YD7IBMYgHHxr
https://dl.doubtnut.com/l/_szUGA9J4cRO1


11. Differentiate the following w.r.t. x: 

ex

sinx

Watch Video Solution

12. Differentiate the following w.r.t. x: 

esin - 1x

Watch Video Solution

13. Differentiate the following w.r.t. x : 

ex
3
.

Watch Video Solution

14. Differentiate the following w.r.t. x: 

sin tan - 1e - x( )

https://dl.doubtnut.com/l/_gjLbw4ZZMugF
https://dl.doubtnut.com/l/_OHEI6Qul8zpG
https://dl.doubtnut.com/l/_sclNt1hPZ0nd
https://dl.doubtnut.com/l/_qrZ54GfOmk2L


Watch Video Solution

15. Differentiate the following w.r.t. x: 

log cosex

Watch Video Solution

( )

16. Differentiate the following w.r.t. x: 

ex + ex
2

+ …. + ex
5

Watch Video Solution

17. Differentiate the following w.r.t. x: 

e√x, x > 0

Watch Video Solution

√

https://dl.doubtnut.com/l/_qrZ54GfOmk2L
https://dl.doubtnut.com/l/_e7arH388oEuY
https://dl.doubtnut.com/l/_q7Jhh926TDYo
https://dl.doubtnut.com/l/_EtXI3V97zHZR


Exercise-5.5

18. Differentiate the following w.r.t. x: 

log(logx), x > 1

Watch Video Solution

19. Differentiate the following w.r.t. x: 

cosx
logx

, x > 0, x ≠ 1

Watch Video Solution

20. Differentiate the following w.r.t. x: 

cos logx + ex , x > 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_8mYi9U5cejiB
https://dl.doubtnut.com/l/_6vTAW7mR0JTO
https://dl.doubtnut.com/l/_3evzJTZxRS6Q


1. Differentiate the functions cosx. cos2x. cos3x

Watch Video Solution

2. Differentiate the functions 
(x - 1)(x - 2)

(x - 3)(x - 4)(x - 5)

Watch Video Solution

√

3. Differentiate the functions (logx)cosx

Watch Video Solution

4. Differentiate the functions xx - 2sinx

Watch Video Solution

https://dl.doubtnut.com/l/_cRq7DUhAyOkQ
https://dl.doubtnut.com/l/_3r1kRM5OpL0Z
https://dl.doubtnut.com/l/_hLCDc0OdE4D1
https://dl.doubtnut.com/l/_NbS0BJyI3Asr


5. Differentiate the functions (x + 3)2. (x + 4)3. (x + 5)4

Watch Video Solution

6. Differentiate the functions x +
1
x

x
+ x 1 +

1
x

Watch Video Solution

( ) ( )

7. Differentiate the functions (logx)x + xlogx

Watch Video Solution

8. Differentiate the functions (sinx)x + sin - 1√x

Watch Video Solution

https://dl.doubtnut.com/l/_1gzM6SNc7WOU
https://dl.doubtnut.com/l/_XYTGTpf9gwqM
https://dl.doubtnut.com/l/_apYtMfRc5SIN
https://dl.doubtnut.com/l/_t0lF3dA4Wn4L


9. Differentiate the functions xsinx + (sinx)cosx

Watch Video Solution

10. Differentiate the functions xxcosx +
x2 + 1

x2 - 1

Watch Video Solution

11. Differentiate the functions (xcosx)x + (xsinx)
1
x

Watch Video Solution

12. Find 
dy
dx

 of the functions xy + yx = 1

Watch Video Solution

https://dl.doubtnut.com/l/_oN1BkYDjCVWT
https://dl.doubtnut.com/l/_SulhYJegSxkN
https://dl.doubtnut.com/l/_GLofx44k0E5s
https://dl.doubtnut.com/l/_fgIwQ6oARKMy


13. Find 
dy
dx

 of the functions yx = xy

Watch Video Solution

14. Find 
dy
dx  of the functions (cosx)y = (cosy)x

Watch Video Solution

15. Find 
dy
dx

 of the functions given in Exercises 12 to 15. 

xy = e ( x - y ) .

Watch Video Solution

16. Find the derivative of the function given by

f(x) = (1 + x) 1 + x2 1 + x4 1 + x8  and hence find f'(1)

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_kZCoasOBQcbl
https://dl.doubtnut.com/l/_apN7U4rysIDn
https://dl.doubtnut.com/l/_MpuOzv2dfhJb
https://dl.doubtnut.com/l/_Jv2tWx3jEdyB


17. Differentiate x2 - 5x + 8 x3 + 7x + 9  

By using product rule 

Watch Video Solution

( ) ( )

18. Differentiate x2 - 5x + 8 x3 + 7x + 9  in three ways mentioned

below: 

By expanding the product to obtain a single polynomial 

Do they all give the same answer?

Watch Video Solution

( ) ( )

19. Differentiate x2 - 5x + 8 x3 + 7x + 9  in three ways mentioned

below: 

By logarithmic differentiation. 

Do they all give the same answer?

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_M66uzH5KvgE9
https://dl.doubtnut.com/l/_GMZWWUNYTBVv
https://dl.doubtnut.com/l/_rtxlJScq5BWA


20. If u, v and w are functions of x, then show that

d
dx

(u. v. w) =
du
dx

v. w + u.
dv
dx

. w + u. v.
dw
dx

 in two ways- first by repeated

application of product rule, second by logarithmic differentiation. 

Using product rule

Watch Video Solution

21. If u, v and w are functions of x, then show that

d
dx

(u. v. w) =
du
dx

v. w + u.
dv
dx

. w + u. v.
dw
dx

 in two ways- first by repeated

application of product rule, second by logarithmic differentiation. 

Using product rule

Watch Video Solution

22. Differentiate the functions cosx. cos2x. cos3x

Watch Video Solution

https://dl.doubtnut.com/l/_rtxlJScq5BWA
https://dl.doubtnut.com/l/_cUf7hdHJ6Av3
https://dl.doubtnut.com/l/_vTsVGMO53pcl
https://dl.doubtnut.com/l/_iwutIW3Cs6DS


23. Differentiate the functions 
(x - 1)(x - 2)

(x - 3)(x - 4)(x - 5)

Watch Video Solution

√

24. Differentiate the functions (logx)cosx

Watch Video Solution

25. Differentiate the functions xx - 2sinx

Watch Video Solution

26. Differentiate the functions (x + 3)2. (x + 4)3. (x + 5)4

Watch Video Solution

https://dl.doubtnut.com/l/_3ey6Xbj77i9g
https://dl.doubtnut.com/l/_8FjKYUy7wqIf
https://dl.doubtnut.com/l/_J5EbvrvyCbOU
https://dl.doubtnut.com/l/_0fDAuIFCgZlS


27. Differentiate the functions x +
1
x

x
+ x 1 +

1
x

Watch Video Solution

( ) ( )

28. Differentiate the functions (logx)x + xlogx

Watch Video Solution

29. Differentiate the functions (sinx)x + sin - 1√x

Watch Video Solution

30. Differentiate the functions xsinx + (sinx)cosx

Watch Video Solution

https://dl.doubtnut.com/l/_N3dO3OYJRjea
https://dl.doubtnut.com/l/_MzqYv6n0szzF
https://dl.doubtnut.com/l/_zZuMExwxJjyG
https://dl.doubtnut.com/l/_7jgYDfmXMarz


31. Differentiate the functions xxcosx +
x2 + 1

x2 - 1

Watch Video Solution

32. Differentiate the functions (xcosx)x + (xsinx)
1
x

Watch Video Solution

33. Find 
dy
dx

 of the functions xy + yx = 1

Watch Video Solution

34. Find 
dy
dx

 of the functions yx = xy

Watch Video Solution

https://dl.doubtnut.com/l/_KCI6JiKOsflk
https://dl.doubtnut.com/l/_nFsbQ5vQbwWf
https://dl.doubtnut.com/l/_P4ZLpT1FQxIY
https://dl.doubtnut.com/l/_MMLO8VVdNcxJ


35. Find 
dy
dx

 of the functions (cosx)y = (cosy)x

Watch Video Solution

36. Find 
dy
dx  of the functions given in Exercises 12 to 15. 

xy = e ( x - y ) .

Watch Video Solution

37. Find the derivative of the function given by

f(x) = (1 + x) 1 + x2 1 + x4 1 + x8  and hence find f'(1)

Watch Video Solution

( ) ( ) ( )

38. Differentiate x2 - 5x + 8 x3 + 7x + 9  

By using product rule 

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_ksC7yDagPLPP
https://dl.doubtnut.com/l/_8t3r5lM3kVw6
https://dl.doubtnut.com/l/_oQRIOvLxCcs4
https://dl.doubtnut.com/l/_navhPizMO77H


39. Differentiate x2 - 5x + 8 x3 + 7x + 9  in three ways mentioned

below: 

By expanding the product to obtain a single polynomial 

Do they all give the same answer?

Watch Video Solution

( ) ( )

40. Differentiate x2 - 5x + 8 x3 + 7x + 9  in three ways mentioned

below: 

By logarithmic differentiation. 

Do they all give the same answer?

Watch Video Solution

( ) ( )

41. If u, v and w are functions of x, then show that

d
dx

(u. v. w) =
du
dx

v. w + u.
dv
dx

. w + u. v.
dw
dx

 in two ways- first by repeated

https://dl.doubtnut.com/l/_navhPizMO77H
https://dl.doubtnut.com/l/_IUzDAwegAG5g
https://dl.doubtnut.com/l/_2UaXHJt6EsBE
https://dl.doubtnut.com/l/_DJnSKyklwlml


Exercise-5.6

application of product rule, second by logarithmic differentiation. 

Using product rule

Watch Video Solution

42. If u, v and w are functions of x, then show that

d
dx

(u. v. w) =
du
dx

v. w + u.
dv
dx

. w + u. v.
dw
dx

 in two ways- first by repeated

application of product rule, second by logarithmic differentiation. 

Using product rule

Watch Video Solution

1. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = 2at2, y = at4

Watch Video Solution

https://dl.doubtnut.com/l/_DJnSKyklwlml
https://dl.doubtnut.com/l/_79mp5D5ion7y
https://dl.doubtnut.com/l/_CRnVFL0mnE2S


2. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = acosθ, y = bcosθ

Watch Video Solution

3. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = sint, y = cos2t

Watch Video Solution

4. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = 4t, y =
4
t

Watch Video Solution

https://dl.doubtnut.com/l/_CRnVFL0mnE2S
https://dl.doubtnut.com/l/_DvrmCiawgZ1C
https://dl.doubtnut.com/l/_RkGHXu2grxcy
https://dl.doubtnut.com/l/_a3x7y3vc0tIr


5. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = cosθ - cos2θ, y = sinθ - sin2θ

Watch Video Solution

6. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x = a(θ - sinθ), y = a(1 + cosθ).

Watch Video Solution

7. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x =
sin3t

√cos2t
, y =

cos3t

√cos2t
.

Watch Video Solution

https://dl.doubtnut.com/l/_a3x7y3vc0tIr
https://dl.doubtnut.com/l/_AcLM052990Fy
https://dl.doubtnut.com/l/_uWUCPJ6wWt6R
https://dl.doubtnut.com/l/_ekpJ1Exh7Xjl


8. The length of tangent to the curve x = a cost + logtan.
t
2

, y = a(sint),

is

Watch Video Solution

( )

9. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x = asecθ, y = btanθ.

Watch Video Solution

10. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = a(cosθ + θsinθ), y = a(sinθ - θcosθ)

Watch Video Solution

https://dl.doubtnut.com/l/_ekpJ1Exh7Xjl
https://dl.doubtnut.com/l/_hxweCtZ7fiZy
https://dl.doubtnut.com/l/_y533EtkY7A4p
https://dl.doubtnut.com/l/_xYn07ajcRy9S


11. If x = asin - 1t, y = acos - 1t, a > 0 and - 1 < t < 1. show that 

dy
dx

= -
y
x

,

Watch Video Solution

√ √

12. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = 2at2, y = at4

Watch Video Solution

13. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = acosθ, y = bcosθ

Watch Video Solution

https://dl.doubtnut.com/l/_VRD40CNj7uoS
https://dl.doubtnut.com/l/_CTZB0zpwMqd2
https://dl.doubtnut.com/l/_5nF7zruXZKbk


14. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = sint, y = cos2t

Watch Video Solution

15. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = 4t, y =
4
t

Watch Video Solution

16. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = cosθ - cos2θ, y = sinθ - sin2θ

Watch Video Solution

https://dl.doubtnut.com/l/_8z5ShQjo8rUL
https://dl.doubtnut.com/l/_HSEtDBFI6YZJ
https://dl.doubtnut.com/l/_EpjYu5dvBLoD
https://dl.doubtnut.com/l/_qGeUUom1wQwj


17. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x = a(θ - sinθ), y = a(1 + cosθ).

Watch Video Solution

18. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x =
sin3t

√cos2t
, y =

cos3t

√cos2t
.

Watch Video Solution

19. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = a cost + logtan
t
2 , y = asint

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qGeUUom1wQwj
https://dl.doubtnut.com/l/_fZ5ZqzMMmbR5
https://dl.doubtnut.com/l/_pWEXnXhYHcY2


Exercise-5.7

20. If x and y are connected parametrically by the equations given in

Exercises 1 to 10, without eliminating the parameter, Find 
dy
dx

. 

x = asecθ, y = btanθ.

Watch Video Solution

21. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx  

x = a(cosθ + θsinθ), y = a(sinθ - θcosθ)

Watch Video Solution

22. If x = asin - 1t, y = acos - 1t, show that 
dy
dx

= -
y
x

Watch Video Solution

√ √

https://dl.doubtnut.com/l/_ZyqhxjC0QW6f
https://dl.doubtnut.com/l/_xFgJsXWSDZ7l
https://dl.doubtnut.com/l/_sPuitaOXnScZ
https://dl.doubtnut.com/l/_U51EV97xG8dL


1. Find the second order derivatives of the functions 

x2 + 3x + 2

Watch Video Solution

2. Find the second order derivatives of the functions 

x20

Watch Video Solution

3. Find the second order derivatives of the functions 

x. cosx

Watch Video Solution

4. Find the second order derivatives of the functions 

log x

https://dl.doubtnut.com/l/_U51EV97xG8dL
https://dl.doubtnut.com/l/_YtXcXt4vdfKP
https://dl.doubtnut.com/l/_NqGIH5AzZV01
https://dl.doubtnut.com/l/_rkrTIBT544A4


Watch Video Solution

5. Find the second order derivatives of the functions given in Exercises 1

to 10. 

x3logx.

Watch Video Solution

6. Find the second order derivatives of the functions 

exsin5x

Watch Video Solution

7. Find the second order derivatives of the functions given in Exercises 1

to 10. 

e6xcos3x.

Watch Video Solution

https://dl.doubtnut.com/l/_rkrTIBT544A4
https://dl.doubtnut.com/l/_9lR07b0aHbOs
https://dl.doubtnut.com/l/_ZGjDNYuTzo6n
https://dl.doubtnut.com/l/_0pGdjdl7V5AW


8. Find the second order derivatives of the functions 

tan - 1x

Watch Video Solution

9. Find the second order derivatives of the functions 

log (log x)

Watch Video Solution

10. Find the second order derivatives of the functions 

sin (log x)

Watch Video Solution

11. If y = 5cosx - 3sinx, prove that 
d2y

dx2 + y = 0

Watch Video Solution

https://dl.doubtnut.com/l/_SMdmYmnr3suX
https://dl.doubtnut.com/l/_VUsvuA5hilex
https://dl.doubtnut.com/l/_yNnakHIlAX20
https://dl.doubtnut.com/l/_7zO3QQuSmHJd


12. If y = cos - 1x, Find 
d2y

dx2  in terms of y alone

Watch Video Solution

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

Watch Video Solution

14. If y = Aemx + Benx, show that 
d2y

dx2 - (m + n)
dy
dx

+ mny = 0

Watch Video Solution

15. If y = 500e7x + 600e - 7x, show that 
d2y

dx2 = 49y

Watch Video Solution

https://dl.doubtnut.com/l/_7zO3QQuSmHJd
https://dl.doubtnut.com/l/_6ZnChhMg2O3P
https://dl.doubtnut.com/l/_6i0mtT1VbgZh
https://dl.doubtnut.com/l/_aoh5Fv58vE4t
https://dl.doubtnut.com/l/_UeL2m89OZrUP
https://dl.doubtnut.com/l/_tZqt2d9p03dJ


16. If ey(x + 1) = 1, show that 
d2y

dx2 =
dy
dx

2

Watch Video Solution

( )

17. If y = tan - 1x 2 show that x2 + 1 2y2 + 2x x2 + 1 y1 = 2

Watch Video Solution

( ) ( ) ( )

18. Find the second order derivatives of the functions 

x2 + 3x + 2

Watch Video Solution

19. Find the second order derivatives of the functions 

x20

Watch Video Solution

https://dl.doubtnut.com/l/_tZqt2d9p03dJ
https://dl.doubtnut.com/l/_bxO8IH6KeEUB
https://dl.doubtnut.com/l/_OoVzLhlSiINT
https://dl.doubtnut.com/l/_ohIAQ8Ery5SY
https://dl.doubtnut.com/l/_ctsC2VNwkP9w


20. Find the second order derivatives of the functions 

x. cosx

Watch Video Solution

21. Find the second order derivatives of the functions 

log x

Watch Video Solution

22. Find the second order derivatives of the functions 

x3logx

Watch Video Solution

23. Find the second order derivatives of the functions 

exsin5x

W t h Vid S l ti

https://dl.doubtnut.com/l/_ctsC2VNwkP9w
https://dl.doubtnut.com/l/_wQ9Bo3ePJRC2
https://dl.doubtnut.com/l/_3YwHhWMSFBMi
https://dl.doubtnut.com/l/_1K4LpCnJrnp9


Watch Video Solution

24. Find the second order derivatives of the functions 

e6xcos3x

Watch Video Solution

25. Find the second order derivatives of the functions 

tan - 1x

Watch Video Solution

26. Find the second order derivatives of the functions 

log (log x)

Watch Video Solution

https://dl.doubtnut.com/l/_1K4LpCnJrnp9
https://dl.doubtnut.com/l/_TuJokkOiK5pz
https://dl.doubtnut.com/l/_NMHE2XRCHSrw
https://dl.doubtnut.com/l/_ARY5xuzvNUHd


27. Find the second order derivatives of the functions 

sin (log x)

Watch Video Solution

28. If y = 5cosx - 3sinx, prove that 
d2y

dx2 + y = 0

Watch Video Solution

29. If y = cos - 1x, Find 
d2y

dx2  in terms of y alone

Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_7stAGOQD1BjP
https://dl.doubtnut.com/l/_Z00C6EAQyMGf
https://dl.doubtnut.com/l/_zxZbUItjnwD0
https://dl.doubtnut.com/l/_fLJN9UwB5JdY
https://dl.doubtnut.com/l/_NKxukvosu71Q


Exercise-5.8

31. If y = Aemx + Benx, show that 
d2y

dx2 - (m + n)
dy
dx

+ mny = 0

Watch Video Solution

32. If y = 500e7x + 600e - 7x, show that 
d2y

dx2 = 49y

Watch Video Solution

33. If ey(x + 1) = 1, show that 
d2y

dx2 =
dy
dx

2

Watch Video Solution

( )

34. If y = tan - 1x 2 show that x2 + 1 2y2 + 2x x2 + 1 y1 = 2

Watch Video Solution

( ) ( ) ( )

https://dl.doubtnut.com/l/_NKxukvosu71Q
https://dl.doubtnut.com/l/_bBVc9aKguQHI
https://dl.doubtnut.com/l/_v7F7UILfQmKV
https://dl.doubtnut.com/l/_2O6unUGjliY2


1. Verify Rolle's theorem for the function f(x) = x2 + 2x - 8, x ∈ [ - 4, 2]

Watch Video Solution

2. Examine if Rolle's theorem is applicable to any of the following

functions. 

f(x) = [x], x ∈ [5, 9]

Watch Video Solution

3. Examine if Rolle's theorem is applicable to any of the following

functions. 

f(x) = [x], x ∈ [ - 2, 2]

Watch Video Solution

https://dl.doubtnut.com/l/_1Ax1oUkGMjNB
https://dl.doubtnut.com/l/_ZtHbeYZ3jeCu
https://dl.doubtnut.com/l/_PisdOSpghwkf


4. 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? 

f(x) = x2 - 1 for x ∈ [1, 2].

Watch Video Solution

5. If f : [ - 5, 5] → R is a differentiable function and if f'(x) does not vanish

anywhere, then prove that f( - 5) ≠ f(5)

Watch Video Solution

6. Verify Mean Value Theorem, if f(x) = x2 - 4x - 3 in the interval [a, b]

where a=1 and b= 4.

Watch Video Solution

https://dl.doubtnut.com/l/_Uke18t17NNVh
https://dl.doubtnut.com/l/_YU6EjEur7h5O
https://dl.doubtnut.com/l/_SSlkSs1E6vOs


7. Verify Mean Value Theorem, if f(x) = x3 - 5x2 - 3x in the interval [a, b],

where a=1 and b=3. Find all c ∈ (1, 3) for which f'(c )= 0

Watch Video Solution

8. Examine the applicability of Mean Value Theorem for all three functions

f(x) = [x], x ∈ [5, 9]

Watch Video Solution

9. Examine the applicability of Mean Value Theorem for all three functions

f(x) = [x], x ∈ [ - 2, 2]

Watch Video Solution

10. Examine the applicability of Mean Value Theorem for all three

functions 

https://dl.doubtnut.com/l/_QFYLLoETeGNs
https://dl.doubtnut.com/l/_Oxq8vKFp10OZ
https://dl.doubtnut.com/l/_8olraqrmPUYR
https://dl.doubtnut.com/l/_qj0ZvEZikd1B


f(x) = x2 - 1, x ∈ [1, 2]

Watch Video Solution

11. Verify Rolle's theorem for the function f(x) = x2 + 2x - 8, x ∈ [ - 4, 2]

Watch Video Solution

12. Examine if Rolle's theorem is applicable to any of the following

functions. 

f(x) = [x], x ∈ [5, 9]

Watch Video Solution

13. Examine if Rolle's theorem is applicable to any of the following

functions. 

f(x) = [x], x ∈ [ - 2, 2]

Watch Video Solution

https://dl.doubtnut.com/l/_qj0ZvEZikd1B
https://dl.doubtnut.com/l/_v69Dk3pijxZb
https://dl.doubtnut.com/l/_LsFL64hwrxwt
https://dl.doubtnut.com/l/_60nViKrRUCFx


14. 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? 

f(x) = x2 - 1 for x ∈ [1, 2].

Watch Video Solution

15. If f : [ - 5, 5] → R is a differentiable function and if f'(x) does not vanish

anywhere, then prove that f( - 5) ≠ f(5)

Watch Video Solution

16. Verify Mean Value Theorem, if f(x) = x2 - 4x - 3 in the interval [a, b]

where a=1 and b= 4.

Watch Video Solution

https://dl.doubtnut.com/l/_60nViKrRUCFx
https://dl.doubtnut.com/l/_GpCAsZexZvht
https://dl.doubtnut.com/l/_rO4jAgzFLLaN
https://dl.doubtnut.com/l/_mKtG5pOhEZdm
https://dl.doubtnut.com/l/_sErGZ260zP6i


17. Verify Mean Value Theorem, if f(x) = x3 - 5x2 - 3x in the interval [a, b],

where a=1 and b=3. Find all c ∈ (1, 3) for which f'(c )= 0

Watch Video Solution

18. Examine the applicability of Mean Value Theorem for all three

functions 

f(x) = [x], x ∈ [5, 9]

Watch Video Solution

19. Examine the applicability of Mean Value Theorem for all three

functions 

f(x) = [x], x ∈ [ - 2, 2]

Watch Video Solution

https://dl.doubtnut.com/l/_sErGZ260zP6i
https://dl.doubtnut.com/l/_seWB2s8luKos
https://dl.doubtnut.com/l/_Kl909fABDcJG


Miscellaneous Exercise - 5

20. Examine the applicability of Mean Value Theorem for all three

functions 

f(x) = x2 - 1, x ∈ [1, 2]

Watch Video Solution

1. Differentiate w.r.t.x the function in Exercises 1 to 11. 

3x2 - 9x + 5 9

Watch Video Solution

( )

2. Differentiate w.r.t x the function sin3x + cos6x

Watch Video Solution

https://dl.doubtnut.com/l/_EvkaxzF09yLu
https://dl.doubtnut.com/l/_x9h65va3mw9s
https://dl.doubtnut.com/l/_SlrDa465tbX4


3. Differentiate w.r.t x the function (5x)3cos2x

Watch Video Solution

4. Differentiate w.r.t x the function sin - 1 x√x , where 0 ≤ x ≤ 1

Watch Video Solution

( )

5. Differentiate w.r.t x the function 
cos - 1 x

2

√2x + 7
 where -2 ≤ x ≤ 2

Watch Video Solution

6. Differentiate w.r.t x the function 0 < x <
π
2 , cot - 1

√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_AEhgOhBy8jJO
https://dl.doubtnut.com/l/_ZbqK4TqazRR8
https://dl.doubtnut.com/l/_mq1cS2sPZoqK
https://dl.doubtnut.com/l/_CdSnSxJ2X3FU


7. Differentiate w.r.t x the function (logx)logx, x > 1

Watch Video Solution

8. Differentiate w.r.t x the function cos(acosx + bsinx), for some constant a

and b

Watch Video Solution

9. Differentiate w.r.t x the function 
π
4

< x <
3π
4

, (sinx - cosx) ( sinx - cosx )

Watch Video Solution

10. Differentiate w.r.t x the function xx + xa + ax + aa, for some fixed 

a > 0 and x > 0.

Watch Video Solution

https://dl.doubtnut.com/l/_O0OLBHXwtlzL
https://dl.doubtnut.com/l/_xkre5nV73HUs
https://dl.doubtnut.com/l/_llaw9GSTDzwj
https://dl.doubtnut.com/l/_doyAKUlEAfGQ
https://dl.doubtnut.com/l/_YcKx3Gp2UpPK


11. Differentiate w.r.t x the function xx
2 - 3 + (x - 3)x

2
, for x > 3

Watch Video Solution

12. Find 
dy
dx , if y = 12(1 - cost), x = 10(t - sint), -

π
2 < t <

π
2

Watch Video Solution

13. Find 
dy
dx

, If y = sin - 1x + sin - 1√1 - x2, 0 ≤ x ≤ 1

Watch Video Solution

14. If x√1 + y + y√1 + x = 0 then 
dy
dx

 equals.

Watch Video Solution

https://dl.doubtnut.com/l/_YcKx3Gp2UpPK
https://dl.doubtnut.com/l/_B1ozL9pBma5p
https://dl.doubtnut.com/l/_2q0CJPbNmfUS
https://dl.doubtnut.com/l/_XQRWu4AmvARG


15. If (x - a)2 + (y - b)2 = c2, for some c > 0, prove that 

1 +
dy

dx

2
3
2

d2y

dx2

 is a

constant independent of a and b.

Watch Video Solution

[ ( ) ]

16. If cosy = xcos(a + y), with cosa ≠ ± 1, prove that 
dy
dx

=
cos2(a + y)

sina

Watch Video Solution

17. If x = a(cost + tsint) and y = a(sint - tcost), find 
d2y

dx2 .

Watch Video Solution

18. If f(x) = |x|3, show that f''(x) exists for all real x and find it

Watch Video Solution

https://dl.doubtnut.com/l/_ywXFx3lDvweA
https://dl.doubtnut.com/l/_c6TdLTG7CSix
https://dl.doubtnut.com/l/_Dm3s4Hf89QmY
https://dl.doubtnut.com/l/_UXR0KJarHDUj


19. Using mathematical induction prove that 
d
dx xn = nxn - 1 for all

positive integers n.

Watch Video Solution

( )

20. Using the fact that sin(A + B) = sinA. cosB + cosAsinB and the

differentiation, obtain the sum formula for cosines.

Watch Video Solution

21. Does there exist a function which is continuous everywhere but not

differentiable at exactly two points ? Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_UXR0KJarHDUj
https://dl.doubtnut.com/l/_HTyqKZI1Gg09
https://dl.doubtnut.com/l/_AsCW8WJsKbFr
https://dl.doubtnut.com/l/_XxsC5yUkIXIV


22. If y =

f(x) g(x) h(x)
l m n
a b c

, prove that 
dy
dx

=

f′ (x) g′ (x) h′ (x)
l m n
a b c

Watch Video Solution

| | | |

23. If y = eacos - 1x show that 1 - x2 d2y

dx2 - x
dy
dx

- a2y = 0. Where -1 ≤ x ≤ 1

Watch Video Solution

( )

24. Differentiate w.r.t x the function 3x2 - 9x + 5 9

Watch Video Solution

( )

25. Differentiate w.r.t x the function sin3x + cos6x

Watch Video Solution

https://dl.doubtnut.com/l/_CspB1qi3IOLh
https://dl.doubtnut.com/l/_gl0tYCC62GHV
https://dl.doubtnut.com/l/_Q8jeFQ93bXsH
https://dl.doubtnut.com/l/_fJavQbMYO7Jy
https://dl.doubtnut.com/l/_S0Rxt1uiiBGh


26. Differentiate w.r.t x the function (5x)3cos2x

Watch Video Solution

27. Differentiate w.r.t x the function sin - 1 x√x , where 0 ≤ x ≤ 1

Watch Video Solution

( )

28. Differentiate w.r.t x the function 
cos - 1 x

2

√2x + 7
 where -2 ≤ x ≤ 2

Watch Video Solution

29. Differentiate w.r.t x the function

0 < x <
π
2

, cot - 1
√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_S0Rxt1uiiBGh
https://dl.doubtnut.com/l/_YSMxFLssca27
https://dl.doubtnut.com/l/_v66w9g2iyDha
https://dl.doubtnut.com/l/_nj1g1LLk71Oj
https://dl.doubtnut.com/l/_VWpCKF3DbAEv


30. Differentiate w.r.t x the function (logx)logx, x > 1

Watch Video Solution

31. Differentiate w.r.t x the function cos(acosx + bsinx), for some constant a

and b

Watch Video Solution

32. Differentiate w.r.t x the function 
π
4

< x <
3π
4

, (sinx - cosx) ( sinx - cosx )

Watch Video Solution

33. Differentiate w.r.t x the function xx + xa + ax + aa, for some fixed 

a > 0 and x > 0.

Watch Video Solution

https://dl.doubtnut.com/l/_VWpCKF3DbAEv
https://dl.doubtnut.com/l/_HtDTltPxKYnc
https://dl.doubtnut.com/l/_v294GowwTp3p
https://dl.doubtnut.com/l/_8POSe3NWBAPI
https://dl.doubtnut.com/l/_xIzeHPmXUPhb


34. Differentiate w.r.t x the function xx
2 - 3 + (x - 3)x

2
, for x > 3

Watch Video Solution

35. Find 
dy
dx

, if y = 12(1 - cost), x = 10(t - sint), -
π
2

< t <
π
2

Watch Video Solution

36. Find 
dy
dx

, If y = sin - 1x + sin - 1√1 - x2, 0 ≤ x ≤ 1

Watch Video Solution

37. If x√1 + y + y√1 + x = 0, for -1 < x < 1, prove that 
dy
dx

= -
-1

(1 + x)2

Watch Video Solution

https://dl.doubtnut.com/l/_xIzeHPmXUPhb
https://dl.doubtnut.com/l/_MMtYw4qn17lI
https://dl.doubtnut.com/l/_VE4mwYTJRsvV
https://dl.doubtnut.com/l/_hfRNpnoL78zk


38. If (x - a)2 + (y - b)2 = c2, for some c > 0, prove that 

1 +
dy

dx

2
3
2

d2y

dx2

 is a

constant independent of a and b.

Watch Video Solution

[ ( ) ]

39. If cosy = xcos(a + y), with cosa ≠ ± 1, prove that 
dy
dx

=
cos2(a + y)

sina

Watch Video Solution

40. If x = a(cost + tsint) and y = a(sint - tcost), find 
d2y

dx2 .

Watch Video Solution

41. If f(x) = |x|3, show that f''(x) exists for all real x and find it

Watch Video Solution

https://dl.doubtnut.com/l/_LFhqHp9vnlKl
https://dl.doubtnut.com/l/_zHU0jXyqQWCW
https://dl.doubtnut.com/l/_N68Xf7OAnYLf
https://dl.doubtnut.com/l/_UE77bChXAwJ7


42. Using mathematical induction prove that 
d
dx xn = nxn - 1 for all

positive integers n.

Watch Video Solution

( )

43. Using the fact that sin(A + B) = sinA. cosB + cosAsinB and the

differentiation, obtain the sum formula for cosines.

Watch Video Solution

44. Does there exist a function which is continuous everywhere but not

differentiable at exactly two points ? Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_UE77bChXAwJ7
https://dl.doubtnut.com/l/_IsVrqCdyiQ9p
https://dl.doubtnut.com/l/_uWUJ1w6NCFt2
https://dl.doubtnut.com/l/_i9aPtD7LaF7l


Textbook based MCQs

45. If y =

f(x) g(x) h(x)
l m n
a b c

, prove that 
dy
dx

=

f′ (x) g′ (x) h′ (x)
l m n
a b c

Watch Video Solution

| | | |

46. If y = eacos - 1x show that 1 - x2 d2y

dx2 - x
dy
dx

- a2y = 0. Where -1 ≤ x ≤ 1

Watch Video Solution

( )

1. If y = log x + √x2 + a2  then 
dy
dx

= ………

A. (a) √x2 + a2

B. (b) 
1

√x2 + a2

C. (c) x2 + a2

( )

https://dl.doubtnut.com/l/_es8YIBbAu27U
https://dl.doubtnut.com/l/_oDWRK9V8DFYg
https://dl.doubtnut.com/l/_TjEPoLvXORs1


D. (d) 
1

x2 + a2

Answer: B

Watch Video Solution

2. If y = log10sinx then 
dy
dx

 = ……..

A. cot x

B. cotx. loge10

C. cot x. log10e

D. log10cotx

Answer: C

Watch Video Solution

3. y = sinx + √sinx + √sinx + ……. ∞ then 
dy
dx =………√

https://dl.doubtnut.com/l/_TjEPoLvXORs1
https://dl.doubtnut.com/l/_TFW2H4t89zgt
https://dl.doubtnut.com/l/_TCKgvTp3fwoi


A. 
cosx

2y - 1

B. cosx(2y + 1)

C. 
cosx

2y + 1

D. give not

Answer: A

Watch Video Solution

4. f(x) = x2e2 ( x - 1 ) , 0 < x < 1 = asgn(x + 1)cos(2x - 2) + bx2, 1 < x ≤ 2. If a

function f(x) is differentiable at x=1 then.

A. a = - 1, b = 2

B. a = 1, b = - 2

C. a = - 3, b = 4

D. a = 3, b = - 4

Answer: A

https://dl.doubtnut.com/l/_TCKgvTp3fwoi
https://dl.doubtnut.com/l/_tegP6dhoSmBV


View Text Solution

5. The value of f(0), so that f(x) =
√a2 - ax + x2 - √a2 + ax + x2

√a + x - √a - x
 becomes

continuous for all x, is given by ………..

A. a√a

B. √a

C. -√a

D. -a√a

Answer: C

Watch Video Solution

6. f(x + y) = f(x)f(y), For ∀x and y. If f(3)= 3 and f'(0) =11 then f'(3)= …….

A. 22

https://dl.doubtnut.com/l/_tegP6dhoSmBV
https://dl.doubtnut.com/l/_RFQzz46tVKgV
https://dl.doubtnut.com/l/_h0YsS6MvVORz


B. 44

C. 28

D. None of these

Answer: D

Watch Video Solution

7. f(x) = [x] + √x - [x], where [.] is a greatest integer function then ……..
 (a)

f(x) is continuous in R+
(b) f(x) is continuous in R
(C) f(x) is continuous in

R - 1
(d) None of these

A. f(x) is continuous in R +

B. f(x) is continuous in R

C. f(x) is continuous in R - 1

D. None of these

Answer: B

https://dl.doubtnut.com/l/_h0YsS6MvVORz
https://dl.doubtnut.com/l/_RgHIFQCewEmy


Watch Video Solution

8. The function f(x) = (sin3x)tan23x is continuous at x =
π
6

 then f
π
6

= ……

A. e -
1
2

B. 
1
e

C. e (d )

D. e
1
2

Answer: A

Watch Video Solution

( )

9. y2 = ax2 + bx + c then y3d
2y

dx2  is a …….. function

A. constant

B. only for x

https://dl.doubtnut.com/l/_RgHIFQCewEmy
https://dl.doubtnut.com/l/_JnTR0NZg4Rxq
https://dl.doubtnut.com/l/_hQoGdXarLS0p


C. only for y

D. for x and y

Answer: A

Watch Video Solution

10. f(x) = x + tanx and f is an inverse function of g then g'(x)= ……..

A. (a) 
1

1 + (g(x) - x)2

B. (b) 
1

1 - (g(x) - x)2

C. (c) 
1

2 + (g(x) - x)2

D. (d) 
1

2 - (g(x) - x)2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hQoGdXarLS0p
https://dl.doubtnut.com/l/_nRgCdcsO0qfj


11. If y2 = p(x) the is polynomial of order 3, then 2
d
dx

y3d
2y

dx2 = ……….

A. p′ ′ ′ (x) + p′ (x)

B. p′ ′ (x). p′ ′ ′ (x)

C. p(x). p′ ′ ′ (x)

D. p(x) + p′ ′ ′ (x)

Answer: C

Watch Video Solution

[ ]

12. If x2 + y2 = t -
1
t

and x4 + y4 = t2 +
1

t2
then x3y

dy
dx

= ……

A. -1

B. 0

C. 1

D. None of these

https://dl.doubtnut.com/l/_3voGDReJOgYr
https://dl.doubtnut.com/l/_OJ0FxprrRjnR


Answer: C

Watch Video Solution

13. If siny = xsin(a + y) and
dy
dx

=
A

1 + x2 - 2xcosa
 then the value of A is ……

[a] 2 [b] CosA [c] SinA
[d] 1/2

A. 2

B. cos a

C. sin a

D. 
1
2

Answer: C

Watch Video Solution

14. f(x + y) = f(x) + f(y), for ∀x and y and f(x) = 2x2 + 3x g(x). For ∀x. If

g(x) is a continuous function and g(0)= 3 then f'(x) = ……….

( )

https://dl.doubtnut.com/l/_OJ0FxprrRjnR
https://dl.doubtnut.com/l/_BfP3vQYnIcSq
https://dl.doubtnut.com/l/_5DA18YXWeeWA


A. 9

B. 3

C. 6

D. None of these

Answer: A

Watch Video Solution

15. y = sinx - cosx and f(x) =
d17y

dx17 then f
π
4

= ……..
 [a] √2
 [b] 1/√2
 [c]

(√2)^17
[d] 0

A. √2

B. 
1

√2

C. √2 17

D. 0

Answer: A

( )

( )

https://dl.doubtnut.com/l/_5DA18YXWeeWA
https://dl.doubtnut.com/l/_ysX2UpQJ8MDW


Watch Video Solution

16. y = tan - 1 ax - b
bx + a

then
dy
dx
∣x= - 1= ………

A. 
1
2

B. a

C. ab

D. 
b
a

Answer: A

Watch Video Solution

( )

17. u = f(tanx), v = g(secx), f′ (1) = 2 and g′ √2 = 4 then
du
dv
∣x=

π
4

=……….

A. √2

B. 2

( )

https://dl.doubtnut.com/l/_ysX2UpQJ8MDW
https://dl.doubtnut.com/l/_Vzb3YwKKsaNV
https://dl.doubtnut.com/l/_T7vy5eKfuA6C


C. 
1

√2

D. 
1
2

Answer: C

Watch Video Solution

18. f(x) = sin2x + sin2 x +
π
3

+ cosxcos x +
π
3

 and g(5 / 4)' =1 then (gof)

(x) = ………

A. 1

B. cos2x

C. 0

D. sin 2x

Answer: C

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_T7vy5eKfuA6C
https://dl.doubtnut.com/l/_kzbl0ZhLx8cQ


19. y = e3x+ 7 then yn(0) = ……..

A. 1

B. 3n

C. 3ne7

D. 3n. e7.7

Answer: C

Watch Video Solution

( )

20. x = f(t), y = ϕ(t) then 
d2y

dx2 = ……..

A. 
f1(t)ϕ2(t) - ϕ1(t)f2(t)

f1(t) 2

B. 
f1(t)ϕ2(t) - ϕ1(t)f2(t)

f1(t) 3

C. 
ϕ1(t)f2(t) - f1(t)ϕ2(t)

f1(t) 3

( )

( )

( )

https://dl.doubtnut.com/l/_LtOhY9SAM2nK
https://dl.doubtnut.com/l/_2i4RrczMU9L1


D. None of these

Answer: B

Watch Video Solution

21. In the function f(x) = 2x3 + bx2 + qx satisfies conditions of Rolle's

theorem in [ - 1, 1] and c =
1
2

 then the value of 2b + q is…….

A. 0

B. 1

C. -
1
2

D. -1

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2i4RrczMU9L1
https://dl.doubtnut.com/l/_gNcKfTp35TQN


22. If y =
a + bx
c + dx

, where a, b, c, d are constants and λy1y3 = μy2
2 then the

value of μλ
2
 is ……… where y1, y2, y3 are respectively. First, second and third

derivatives of y.

A. 42

B. 81

C. 64

D. 27

Answer: B

Watch Video Solution

23. The function f(x) =
2 -

4
√x2 + 16

cos2x - 1
 is continuous at x=0 then f(0)= …….

A. 
1
8

B. 
1
64

https://dl.doubtnut.com/l/_OHydRuvWRA8u
https://dl.doubtnut.com/l/_picHDWPJFiVG


C. 
1
32

D. 
1
2

Answer: B

Watch Video Solution

24. Let f(x) = x3 - x2 + x + 1 g(x) = max I 

{f(t), 0 ≤ t ≤ x}, 0 ≤ x ≤ 1 = 3 - x, 1 < x ≤ 2 


Then in [0, 2] the points where g(x) is not differentiable is………

A. 0

B. 1

C. 2

D. None of these

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_picHDWPJFiVG
https://dl.doubtnut.com/l/_Xhz5ZWJR8Guu


25. f(x) =
sinx cosx
tanx cotx

 then f′
π
4

= …….

A. 0

B. -√2

C. -2√2

D. √2

Answer: D

Watch Video Solution

| | ( )

26. x = t2 + 3t - 8, y = 2t2 - 2t - 4. If at point (2, - 1), λ =
dy
dx

 then the value

of λ= ……..

A. 2

B. 
6
7

C. -6

https://dl.doubtnut.com/l/_Xhz5ZWJR8Guu
https://dl.doubtnut.com/l/_x6x8NIRuRTaT
https://dl.doubtnut.com/l/_I5x9KGKrzMw8


D. 7

Answer: B

View Text Solution

27. x = 2 + t3, y = 2t2. If 

d2y

dx2

dy
dx

n
 is constant then n= ………

A. 4

B. 1

C. 0

D. 3

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_I5x9KGKrzMw8
https://dl.doubtnut.com/l/_esACN4tmtCAw


28. If F(x) =
1

x2

x

∫4 4t2 - 2F′ (t) dt then F'(4) equals to ………

A. 
32
9

B. 
64
3

C. 
64
9

D. 
32
3

Answer: A

Watch Video Solution

( )

29. If √x2 + y2 = a. etan - 1 y
x , a > 0 then the value of y''(0) is…….

A. 
a
2
e -

π
2

B. ae
π
2

C. 
-2
a
e -

π
2

D. Does not exist

( )

https://dl.doubtnut.com/l/_GzBGhLgauJjf
https://dl.doubtnut.com/l/_hsydGR69dk6L


Answer: C

Watch Video Solution

30. If f(x - y), f(x). f(y) and f(x + y) are in arithmatic progression and 

f(0) ≠ 0 then (for ∀x and y………

A. f(2) + f′ (2) = 0

B. f′ (2) + f′ ( - 2) = 0

C. f(2) - f′ ( - 2) = 0

D. f′ (2) - f′ ( - 2) = 0

Answer: B

Watch Video Solution

31. 
d
dx

sec - 1x
x= - 3

=…….[ ]

https://dl.doubtnut.com/l/_hsydGR69dk6L
https://dl.doubtnut.com/l/_q79HVNN3JO6O
https://dl.doubtnut.com/l/_2YcLdP74MgRQ


A. 
1

√x2 - 1

B. -
1

√x2 - 1

C. 
1

6√2

D. -
1

6√2

Answer: C

Watch Video Solution

32. 
d
dx

xx = …. (x > 0)

A. xx - 1

B. xx

C. 0

D. xx(1 + logx)

Answer: D

h id l i

( )

https://dl.doubtnut.com/l/_2YcLdP74MgRQ
https://dl.doubtnut.com/l/_kmTdH2e20IYQ


Watch Video Solution

33. 
d
dx

sin - 1x + cos - 1x = ……..(|x| < 1)

A. 0

B. 
2

√1 - x2

C. 
1

√1 - x2

D. Does not exist

Answer: A

Watch Video Solution

( )

34. 
d
dx

aa = ……(a > 0)

A. aa(1 + loga)

B. 0

( )

https://dl.doubtnut.com/l/_kmTdH2e20IYQ
https://dl.doubtnut.com/l/_ku1zQ5wcpKqz
https://dl.doubtnut.com/l/_XsFzR7fuDvRP


C. aa

D. Does not exist

Answer: B

Watch Video Solution

35. 
d
dx

e5x = …….

A. e5x

B. 5e5x

C. 5x. e5x - 1

D. 0

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_XsFzR7fuDvRP
https://dl.doubtnut.com/l/_3wR4Jq2uQbYY


36. 
d
dx

(log|x|)= ……..(x ≠ 0)

A. 
1
|x|

B. 
1
x

C. does not exist

D. ex

Answer: B

Watch Video Solution

37. 
d
dx sin3x = …….

A. 3sin2x

B. 3cos2x

C. 3sin2x. cosx

D. -3cos2xsinx

( )

https://dl.doubtnut.com/l/_RW5op7cA4fey
https://dl.doubtnut.com/l/_FNOKft0m1N4q


Answer: C

Watch Video Solution

38. 
d
dx

tannx = ……..

A. ntann - 1x

B. ntann - 1x. sec2x

C. nsec2nx

D. ntann - 1x. secn - 1x

Answer: B

Watch Video Solution

( )

39. If f(x) =

ax + b 1 ≤ x < 5
7x - 5 5 ≤ x < 10
bx + 3a x ≥ 10

 is continuous, (a,b)= ……...{

https://dl.doubtnut.com/l/_FNOKft0m1N4q
https://dl.doubtnut.com/l/_2XkWnXezPxZR
https://dl.doubtnut.com/l/_AAa0OVLNLT9w


A. (5, 10)

B. (5,5)

C. (10, 5)

D. (0, 0)

Answer: B

Watch Video Solution

40. If f(x) =

x2

a - a, x < a

0, x = a

a -
x2

a , x > a

 then, ………

A. limx→a + f(x) = a

B. limx→af(x) = - a

C. f is continuous at x=a

{

https://dl.doubtnut.com/l/_AAa0OVLNLT9w
https://dl.doubtnut.com/l/_JnFBNZ5VAo1k


D. f is differentiable at x=a

Answer: C

Watch Video Solution

41. If f(x) =
x, x ∈ {0, 1}
1, x ≥ 1

 then, ……

A. f is continuous at x=1 only

B. f is discontinuous at x=1 only

C. f is continuous on R +

D. f is not defined for x=1

Answer: C

View Text Solution

{

https://dl.doubtnut.com/l/_JnFBNZ5VAo1k
https://dl.doubtnut.com/l/_JPIEUKQ6uFbx


42. 
d
dx

.
1

log|x|
= …….

A. 
1
|x|

B. 
1

(logx)2

C. 
-1

x(log|x|)2

D. ex

Answer: C

Watch Video Solution

( )

43. If y = asinx + bcosx then, y2 + y1
2= ……. a2 + b2 ≠ 0

A. acosx - bsinx

B. (asinx - bcosx)2

C. a2 + b2

D. 0

( ) ( )

https://dl.doubtnut.com/l/_SbtxsspdoBza
https://dl.doubtnut.com/l/_LAVYoO4HWd2z


Answer: C

Watch Video Solution

44. 
d
dx

x2 + sin2x
3
 =…….

A. 3 x2 + sin2x

B. 3 x2 + sin2x
2
(2x + sin2x)

C. 2x + 2sinxcosx

D. 0

Answer: B

Watch Video Solution

( )

( )
( )

45. 
d
dx √xsinx = …… (0 < x < π)

A. 
xsinx + cosx

√xsinx

( )

https://dl.doubtnut.com/l/_LAVYoO4HWd2z
https://dl.doubtnut.com/l/_XOdftXBymlii
https://dl.doubtnut.com/l/_4NDNVglfZoXl


B. 
xcosx

2√xsinx

C. 
xcosx + sinx

2√xsinx

D. 
1

2√xsinx

Answer: C

Watch Video Solution

46. 
d
dx esin - 1x+ cos - 1x =  …….(|x| < 1)

A. 
2

√1 - x2

B. 0

C. 
1

√1 - x2

D. esin - 1x+ cos - 1x

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_4NDNVglfZoXl
https://dl.doubtnut.com/l/_1N6dLz88wV26


47. If function f(x) is continuous at x= 0, f(x) =

sin ( 4x )

9x , x ≠ 0

k2 x = 0
 then k=

……..

A. -
3
2

B. 
3
2

C. ±
2
3

D. 
4
9

Answer: C

Watch Video Solution

{

48. If x = at2, y = 2at then
dy
dx

 = …., where t ≠ 0

A. 
1
t

B. t

https://dl.doubtnut.com/l/_1N6dLz88wV26
https://dl.doubtnut.com/l/_TUSZNsOsZrcI
https://dl.doubtnut.com/l/_bV3N7zLNaW2H


C. - t

D. a

Answer: A

Watch Video Solution

49. 
d
dx

log5x
2 = ……..

A. 
1

(log5)x

B. 
1

x2

C. 
2

(log5)x

D. 
1

(log5)x2

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_bV3N7zLNaW2H
https://dl.doubtnut.com/l/_sjznRAFLwZxE


50. Derivative of tan - 1x w.r. to cot - 1x is ……. Where x ∈ R

A. -1

B. 1

C. 
1

1 + x2

D. -
1

1 + x2

Answer: A

Watch Video Solution

51. If y = log x + √x2 + a2  then 
dy
dx

= ………

A. √x2 + a2

B. 
1

√x2 + a2

C. x2 + a2

D. 
1

x2 + a2

( )

https://dl.doubtnut.com/l/_WQd2EgyQWo8O
https://dl.doubtnut.com/l/_wiT33wO6vA4j


Answer: B

Watch Video Solution

52. If y = log10sinx then 
dy
dx

 = ……..

A. cot x

B. cotx. loge10

C. cot x. log10e

D. log10cotx

Answer: C

Watch Video Solution

53. y = sinx + √sinx + √sinx + ……. ∞ then 
dy
dx =………

A. 
cosx

2y - 1

√

https://dl.doubtnut.com/l/_wiT33wO6vA4j
https://dl.doubtnut.com/l/_v0kEBJyQq3hC
https://dl.doubtnut.com/l/_K95xkBnuAei4


B. cosx(2y + 1)

C. 
cosx

2y + 1

D. give not

Answer: A

Watch Video Solution

54. 

f(x) = x2e2 ( x - 1 ) , 0 < x < 1 and f(x) = asgn(x + 1)cos(2x - 2) + bx2, 1 < x ≤ 2

. If a function f(x) is differentiable at x=1 then.

A. a = - 1, b = 2

B. a = 1, b = - 2

C. a = - 3, b = 4

D. a = 3, b = - 4

Answer: A

https://dl.doubtnut.com/l/_K95xkBnuAei4
https://dl.doubtnut.com/l/_SNqR1hADyS7Z


View Text Solution

55. The value of f(0), so that f(x) =
√a2 - ax + x2 - √a2 + ax + x2

√a + x - √a - x
 becomes

continuous for all x, is given by ………..

A. a√a

B. √a

C. -√a

D. -a√a

Answer: C

Watch Video Solution

56. f(x + y) = f(x)f(y), For ∀x and y. If f(3)= 3 and f'(0) =11 then f'(3)= …….

A. 22

B. 44

https://dl.doubtnut.com/l/_SNqR1hADyS7Z
https://dl.doubtnut.com/l/_xOSDtnobkcs4
https://dl.doubtnut.com/l/_PrrITdejInUE


C. 28

D. None of these

Answer: D

Watch Video Solution

57. f(x) = [x] + √x - [x], where [.] is a greatest integer function then ……..
(a)

f(x) is continuous in R+
(b) f(x) is continuous in R
(C) f(x) is continuous in

R - 1
(d) None of these

A. f(x) is continuous in R +

B. f(x) is continuous in R

C. f(x) is continuous in R - 1

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PrrITdejInUE
https://dl.doubtnut.com/l/_7JPquJdqjGs7


58. The function f(x) = (sin3x)tan23x is continuous at x =
π
6

 then f
π
6

= ……

A. e -
1
2

B. 
1
e

C. e (d )

D. e
1
2

Answer: A

Watch Video Solution

( )

59. y2 = ax2 + bx + c then y3d
2y

dx2  is a …….. function

A. constant

B. only for x

C. only for y

https://dl.doubtnut.com/l/_7JPquJdqjGs7
https://dl.doubtnut.com/l/_4iO8S8XysES6
https://dl.doubtnut.com/l/_oQgtrAuKj2tj


D. for x and y

Answer: A

Watch Video Solution

60. f(x) = x + tanx and f is an inverse function of g then g'(x)= ……..

A. 
1

1 + (g(x) - x)2

B. 
1

1 - (g(x) - x)2

C. 
1

2 + (g(x) - x)2

D. 
1

2 - (g(x) - x)2

Answer: C

Watch Video Solution

61. If y2 = p(x) the is polynomial of order 3, then 2
d
dx

y3d
2y

dx2 = ……….[ ]

https://dl.doubtnut.com/l/_oQgtrAuKj2tj
https://dl.doubtnut.com/l/_qJZuh7stWwTN
https://dl.doubtnut.com/l/_KF6oquKUZ3oR


A. p′ ′ ′ (x) + p′ (x)

B. p′ ′ (x). p′ ′ ′ (x)

C. p(x). p′ ′ ′ (x)

D. p(x) + p′ ′ ′ (x)

Answer: C

Watch Video Solution

62. If x2 + y2 = t -
1
t

and x4 + y4 = t2 +
1

t2
then x3y

dy
dx

= ……

A. -1

B. 0

C. 1

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KF6oquKUZ3oR
https://dl.doubtnut.com/l/_fjS363Rpka9X


63. If siny = xsin(a + y) and
dy
dx

=
A

1 + x2 - 2xcosa
 then the value of A is ……

[a] 2 [b] CosA [c] SinA
[d] 1/2

A. 2

B. cos a

C. sin a

D. 
1
2

Answer: C

Watch Video Solution

64. f(x + y) = f(x) + f(y), for ∀x and y and f(x) = 2x2 + 3x g(x). For ∀x. If

g(x) is a continuous function and g(0)= 3 then f'(x) = ……….

A. 9

B. 3

( )

https://dl.doubtnut.com/l/_fjS363Rpka9X
https://dl.doubtnut.com/l/_ynZExeVq1lsf
https://dl.doubtnut.com/l/_oVygcFI8RkOb


C. 6

D. None of these

Answer: A

Watch Video Solution

65. y = sinx - cosx and f(x) =
d17y

dx17 then f
π
4

= ……..
 [a] √2
 [b] 1/√2
 [c]

(√2)^17
[d] 0

A. √2

B. 
1

√2

C. √2 17

D. 0

Answer: A

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_oVygcFI8RkOb
https://dl.doubtnut.com/l/_AqtylVmir8pj


66. y = tan - 1 ax - b
bx + a

then
dy
dx
∣x= - 1= ………

A. 
1
2

B. a

C. ab

D. 
b
a

Answer: A

Watch Video Solution

( )

67. u = f(tanx), v = g(secx), f′ (1) = 2 and g′ √2 = 4 then
du
dv
∣x=

π
4

=……….

A. √2

B. 2

C. 
1

√2

D. 
1
2

( )

https://dl.doubtnut.com/l/_QgFFOK70zGMa
https://dl.doubtnut.com/l/_lI1hySvLZSY1


Answer: C

Watch Video Solution

68. f(x) = sin2x + sin2 x +
π
3

+ cosxcos x +
π
3

 then f'(x) = ………

A. 1

B. cos2x

C. 0

D. sin 2x

Answer: C

Watch Video Solution

( ) ( )

69. y = e3x+ 7 then yn(0) = ……..

A. 1

https://dl.doubtnut.com/l/_lI1hySvLZSY1
https://dl.doubtnut.com/l/_pZ8e9uLpubbT
https://dl.doubtnut.com/l/_qiOzkoJRDQEK


B. 3n

C. 3ne7

D. 3n. e7.7

Answer: C

Watch Video Solution

( )

70. x = f(t), y = ϕ(t) then 
d2y

dx2 = ……..

A. 
f1(t)ϕ2(t) - ϕ1(t)f2(t)

f1(t) 2

B. 
f1(t)ϕ2(t) - ϕ1(t)f2(t)

f1(t) 3

C. 
ϕ1(t)f2(t) - f1(t)ϕ2(t)

f1(t) 3

D. None of these

Answer: B

Watch Video Solution

( )

( )

( )

https://dl.doubtnut.com/l/_qiOzkoJRDQEK
https://dl.doubtnut.com/l/_cwBngTassbiE


71. In the function f(x) = 2x3 + bx2 + qx satisfies conditions of Rolle's

theorem in [ - 1, 1] and c =
1
2

 then the value of 2b + q is…….

A. 0

B. 1

C. -
1
2

D. -1

Answer: D

Watch Video Solution

72. If y =
a + bx
c + dx

, where a, b, c, d are constants and λy1y3 = μy2
2 then the

value of μλ
2
 is ……… where y1, y2, y3 are respectively. First, second and third

derivatives of y.

A. 42

https://dl.doubtnut.com/l/_cwBngTassbiE
https://dl.doubtnut.com/l/_ySIeJCkL6RCL
https://dl.doubtnut.com/l/_KHrONoi6ZVIC


B. 81

C. 64

D. 27

Answer: B

Watch Video Solution

73. The function f(x) =
2 -

4
√x2 + 16

cos2x - 1
 is continuous at x=0 then f(0)= …….

A. 
1
8

B. 
1
64

C. 
1
32

D. 
1
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_KHrONoi6ZVIC
https://dl.doubtnut.com/l/_uF63DaFffSHS


74. Let f(x) = x3 - x2 + x + 1 

g(x) = { max (f(t)), 0 ≤ t ≤ x}, 0 ≤ x ≤ 1}{3 - x, 1 < x ≤ 2} 


Then in [0, 2] the points where g(x) is not differentiable is………

A. 0

B. 1

C. 2

D. None of these

Answer: B

View Text Solution

75. f(x) =
sinx cosx
tanx cotx

 then f′
π
4

= …….

A. 0

B. -√2

| | ( )

https://dl.doubtnut.com/l/_bp8SPOHpq56w
https://dl.doubtnut.com/l/_TkKvCGJmy5ih


C. -2√2

D. √2

Answer: D

Watch Video Solution

76. x = t2 + 3t - 8, y = 2t2 - 2t - 4. If at point (2, - 1), λ =
dy
dx

 then the value

of λ= ……..

A. 2

B. 
6
7

C. -6

D. 7

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_TkKvCGJmy5ih
https://dl.doubtnut.com/l/_Ze9HsAW1RcBO
https://dl.doubtnut.com/l/_NGqGJtZNZaWy


77. x = 2 + t3, y = 2t2. If 

d2y

dx2

dy

dx

n
 is constant then n= ………

A. 4

B. 1

C. 0

D. 3

Answer: A

Watch Video Solution

( )

78. If F(x) =
1

x2

x

∫4 4t2 - 2F′ (t) dt then F'(4) equals to ………

A. 
32
9

B. 
64
3

C. 
64
9

( )

https://dl.doubtnut.com/l/_NGqGJtZNZaWy
https://dl.doubtnut.com/l/_AnTEWs8FzJuu


D. 
32
3

Answer: A

Watch Video Solution

79. If √x2 + y2 = a. etan - 1 y
x , a > 0 then the value of y''(0) is…….

A. 
a
2
e -

π
2

B. ae
π
2

C. 
-2
a
e -

π
2

D. Does not exist

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_AnTEWs8FzJuu
https://dl.doubtnut.com/l/_W4mPhTceQdOY


80. If f(x - y), f(x). f(y) and f(x + y) are in arithmatic progression and 

f(0) ≠ 0 then (for ∀x and y………

A. f(2) + f′ (2) = 0

B. f′ (2) + f′ ( - 2) = 0

C. f(2) - f′ ( - 2) = 0

D. f′ (2) - f′ ( - 2) = 0

Answer: B

Watch Video Solution

81. 
d
dx

sec - 1x
x= - 3

=…….

A. 
1

√x2 - 1

B. -
1

√x2 - 1

C. 
1

6√2

[ ]

https://dl.doubtnut.com/l/_wjg3cbXsDT23
https://dl.doubtnut.com/l/_WiAv4hXJ1ji1


D. -
1

6√2

Answer: C

Watch Video Solution

82. 
d
dx xx = …. (x > 0)

A. xx - 1

B. xx

C. 0

D. xx(1 + logx)

Answer: D

Watch Video Solution

( )

83. 
d
dx

sin - 1x + cos - 1x = ……..(|x| < 1)( )

https://dl.doubtnut.com/l/_WiAv4hXJ1ji1
https://dl.doubtnut.com/l/_aAJbRSrPTwQf
https://dl.doubtnut.com/l/_EYIjPWpAaUXS


A. 0

B. 
2

√1 - x2

C. 
1

√1 - x2

D. Does not exist

Answer: A

Watch Video Solution

84. 
d
dx

aa = ……(a > 0)

A. aa(1 + loga)

B. 0

C. aa

D. Does not exist

Answer: B

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_EYIjPWpAaUXS
https://dl.doubtnut.com/l/_8EurZiLToFRB


Watch Video Solution

85. 
d
dx

e5x = …….

A. e5x

B. 5e5x

C. 5x. e5x - 1

D. 0

Answer: B

Watch Video Solution

( )

86. 
d
dx

(log|x|)= ……..(x ≠ 0)

A. 
1
|x|

B. 
1
x

C. does not exist

https://dl.doubtnut.com/l/_8EurZiLToFRB
https://dl.doubtnut.com/l/_DIQhFToVWYfQ
https://dl.doubtnut.com/l/_1Z1hkL8r0CEP


D. ex

Answer: B

Watch Video Solution

87. 
d
dx

sin3x = …….

A. 3sin2x

B. 3cos2x

C. 3sin2x. cosx

D. -3cos2xsinx

Answer: C

Watch Video Solution

( )

88. 
d
dx tannx = ……..( )

https://dl.doubtnut.com/l/_1Z1hkL8r0CEP
https://dl.doubtnut.com/l/_FaT1D8GA2vIC
https://dl.doubtnut.com/l/_M7bew1hEei7P


A. ntann - 1x

B. ntann - 1x. sec2x

C. nsec2nx

D. ntann - 1x. secn - 1x

Answer: B

Watch Video Solution

89. If f(x) =

ax + b 1 ≤ x < 5
7x - 5 5 ≤ x < 10
bx + 3a x ≥ 10

 is continuous, (a,b)= ……...

A. (5, 10)

B. (5,5)

C. (10, 5)

D. (0, 0)

Answer: B

{

https://dl.doubtnut.com/l/_M7bew1hEei7P
https://dl.doubtnut.com/l/_KWaL71M6Ueo0


Watch Video Solution

90. If f(x) =

x2

a - a, x < a

0, x = a

a -
x2

a , x > 0

 then, ………

A. limx→a + f(x) = a

B. limx→af(x) = - a

C. f is continuous at x=a

D. f is differentiable at x=a

Answer: C

Watch Video Solution

{

91. If f(x) =
x, x ∈ {0, 1}
1, x ≥ 1

 then, ……{

https://dl.doubtnut.com/l/_KWaL71M6Ueo0
https://dl.doubtnut.com/l/_e50eAf7Wz3cU
https://dl.doubtnut.com/l/_rVd90a2fEOmy


A. f is continuous at x=1 only

B. f is discontinuous at x=1 only

C. f is continuous on R +

D. f is not defined for x=1

Answer: C

Watch Video Solution

92. 
d
dx

.
1

log|x|
= …….

A. 
1
|x|

B. 
1

(logx)2

C. 
-1

x(log|x|)2

D. ex

Answer: C

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_rVd90a2fEOmy
https://dl.doubtnut.com/l/_sb3NkdXEHyOa


Watch Video Solution

93. If y = asinx + bcosx then, y2 + y1
2= ……. a2 + b2 ≠ 0

A. acosx - bsinx

B. (asinx - bcosx)2

C. a2 + b2

D. 0

Answer: C

Watch Video Solution

( ) ( )

94. 
d
dx

x2 + sin2x 3 =…….

A. 3 x2 + sin2x

B. 3 x2 + sin2x 2(2x + sin2x)

C. 2x + 2sinxcosx

( )

( )
( )

https://dl.doubtnut.com/l/_sb3NkdXEHyOa
https://dl.doubtnut.com/l/_Czx1aPGxans4
https://dl.doubtnut.com/l/_ATulmrWnjV2m


D. 0

Answer: B

Watch Video Solution

95. 
d
dx √xsinx = …… (0 < x < π)

A. 
xsinx + cosx

√xsinx

B. 
xcosx

2√xsinx

C. 
xcosx + sinx

2√xsinx

D. 
1

2√xsinx

Answer: C

Watch Video Solution

( )

96. 
d
dx

esin - 1x+ cos - 1x =  …….(|x| < 1)( )

https://dl.doubtnut.com/l/_ATulmrWnjV2m
https://dl.doubtnut.com/l/_fgJcAVMHm5dd
https://dl.doubtnut.com/l/_n80cqByplC9t


A. 
2

√1 - x2

B. 0

C. 
1

√1 - x2

D. esin - 1x+ cos - 1x

Answer: B

Watch Video Solution

97. If function f(x) is continuous at x= 0, f(x) =

sin ( 4x )
9x , x ≠ 0

k2 x = 0
 then k=

……..

A. -
3
2

B. 
3
2

C. ±
2
3

D. 
4
9

{

https://dl.doubtnut.com/l/_n80cqByplC9t
https://dl.doubtnut.com/l/_w0pZzjbHwLd3


Answer: C

Watch Video Solution

98. If x = at2, y = 2at then
dy
dx

 = …., where t ≠ 0

A. 
1
t

B. t

C. - t

D. a

Answer: A

Watch Video Solution

99. 
d
dx log5x

2 = ……..

A. 
1

(log5)x

( )

https://dl.doubtnut.com/l/_w0pZzjbHwLd3
https://dl.doubtnut.com/l/_tQlSseO4Arut
https://dl.doubtnut.com/l/_eqdqDECfbbdI


B. 
1

x2

C. 
2

(log5)x

D. 
1

(log5)x2

Answer: C

Watch Video Solution

100. Derivative of tan - 1x w.r. to cot - 1x is ……. Where x ∈ R

A. -1

B. 1

C. 
1

1 + x2

D. -
1

1 + x2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eqdqDECfbbdI
https://dl.doubtnut.com/l/_zEdtlZamzd0r


Textbook Illustrations for Practice Work

1. Examine the continuity of the function f(x) = 2x + 3 at x = 1

Watch Video Solution

2. Prove that the function f(x) = x2 is continuous at x=0.

Watch Video Solution

3. Discuss the continuity of the function f given by f(x) = |x| at x = 0.

Watch Video Solution

4. Show that f(x) =
x3 + 3, x ≠ 0
1, x = 0

 is a discontinuous function at x= 0.

Watch Video Solution

{

https://dl.doubtnut.com/l/_KjG3Sxus6shR
https://dl.doubtnut.com/l/_lzBAdAbe8Uaz
https://dl.doubtnut.com/l/_ed7IIyySKNwI
https://dl.doubtnut.com/l/_zAs3p7HOwctH


5. Check the points where the constant function f(x)= k is continuous

Watch Video Solution

6. Prove that the identity function on real numbers given by f(x)=x is

continuous at every real number.

Watch Video Solution

7. Is the function defined by f(x)= |x|, a continuous function

Watch Video Solution

8. Discuss the continuity of the function f given by f(x) = x3 + x2 - 1

Watch Video Solution

https://dl.doubtnut.com/l/_s9MSRuuAB8or
https://dl.doubtnut.com/l/_VaCDOos3Sx8F
https://dl.doubtnut.com/l/_8e8ixZxengBA
https://dl.doubtnut.com/l/_WG6VFTzCMzGr


9. Discuss the continuity of the function f defined by f(x) =
1
x

, x ≠ 0

Watch Video Solution

10. Discuss the continuity of the function f defined by

f(x) =
x + 2, ifx ≤ 1
x - 2, ifx > 1

Watch Video Solution

{

11. Find all the points of discontinuity of the function f defined by

f(x) =

x + 2, if x < 1
0 if x = 1
x - 2, if x > 1

Watch Video Solution

{

https://dl.doubtnut.com/l/_KaMX11mJIDAM
https://dl.doubtnut.com/l/_qtNok4K8pGLk
https://dl.doubtnut.com/l/_CsIDXCsfzvqP


12. Discuss the continuity of the function defined by

f(x) =
x + 2, if x < 0
-x + 2, if x > 0

Watch Video Solution

{

13. Discuss the continuity of the function f given by f(x) =
x, if x > 0

x2, if x < 0

Watch Video Solution

{

14. Show that every polynomial function is continuous.

Watch Video Solution

15. Find all the points of discontinuity of the greatest integer function

defined by f(x)= [x], where [x] denotes the greatest integer less than or

equal to x.

https://dl.doubtnut.com/l/_pRTvCZxsAEoY
https://dl.doubtnut.com/l/_M20wQnrgA5b8
https://dl.doubtnut.com/l/_kwlqjYizFocZ
https://dl.doubtnut.com/l/_98pxRjcgop1k


Watch Video Solution

16. Prove that every rational function is continuous

Watch Video Solution

17. Discuss the continuity of sine function

Watch Video Solution

18. Prove that the function defined by f(x) = tanx is a continuous function

Watch Video Solution

19. Show that the function defined by f(x) = sin x2  is a continuous

function

Watch Video Solution

( )

https://dl.doubtnut.com/l/_98pxRjcgop1k
https://dl.doubtnut.com/l/_6zPRbOpPUD6H
https://dl.doubtnut.com/l/_SuZxfMaJ3RgA
https://dl.doubtnut.com/l/_tGIMTRTxSWKq
https://dl.doubtnut.com/l/_bOXk6wCAESTg


20. Show that the function f defined by f(x) = |1 - x + |x ∣ ∣ where x is any

real number is continous.

Watch Video Solution

21. Find the derivative of the function given by f(x) = sinx2

Watch Video Solution

22. Find the derivative of tan(2x + 3)

Watch Video Solution

23. Differentiate sin cosx2  with respect to x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_bOXk6wCAESTg
https://dl.doubtnut.com/l/_MGmeLsAGLYkt
https://dl.doubtnut.com/l/_Io8mvQxeHrYy
https://dl.doubtnut.com/l/_WxemRWn1Ac87
https://dl.doubtnut.com/l/_Y3Z83KRCF6KH
https://dl.doubtnut.com/l/_vmTmiZadGRwS


24. Find 
dy
dx  if x - y = π

Watch Video Solution

25. Find 
dy
dx

 if y + siny = cosx

Watch Video Solution

26. Find the derivative of f given by f(x) = sin - 1x assuming it exists.

Watch Video Solution

27. Find the derivative of f given by f(x) = tan - 1x assuming it exists

Watch Video Solution

28. Is it true that x = elogx for all real x?

https://dl.doubtnut.com/l/_vmTmiZadGRwS
https://dl.doubtnut.com/l/_Rl5RVeLKNZcD
https://dl.doubtnut.com/l/_7Z0OVcI2HkOf
https://dl.doubtnut.com/l/_t7ARC9wI1yN1
https://dl.doubtnut.com/l/_xGbhhWIWuCRG


Watch Video Solution

29. Differentiate the following w.r.t x: 

(i) e - x (ii) sin(logx), x > 0 (iii) cos - 1 ex  (iv) ecosx

Watch Video Solution

( )

30. Differentiate 

√(x - 3) x2 + 4

√ 3x2 + 4x + 5

 w.r.t x.

Watch Video Solution

( )
( )

31. Differentiate ax w.r.t x, where a is a positive constant

Watch Video Solution

32. Differentiate xsinx, x > 0 w.r.t x

https://dl.doubtnut.com/l/_xGbhhWIWuCRG
https://dl.doubtnut.com/l/_xeCSaOvKeYPH
https://dl.doubtnut.com/l/_UOj3xyt6L9ti
https://dl.doubtnut.com/l/_ux7FPFu9kcv6
https://dl.doubtnut.com/l/_edPcA5SKreya


Watch Video Solution

33. Find 
dy
dx

, If yx + xy + xx = ab

Watch Video Solution

34. Find 
dy
dx , if x = acosθ, y = asinθ

Watch Video Solution

35. Find 
dy
dx

, if x = at2, y = 2at

Watch Video Solution

36. Find 
dy
dx

, if x = a(θ + sinθ), y = a(1 - cosθ)

Watch Video Solution

https://dl.doubtnut.com/l/_edPcA5SKreya
https://dl.doubtnut.com/l/_DHRlSLrOL0H5
https://dl.doubtnut.com/l/_n5337q8cZGqC
https://dl.doubtnut.com/l/_aDeOAj6zWXD6
https://dl.doubtnut.com/l/_0FarcJdUo0IT


37. Find 
dy
dx

, if x
2

3 + y
2

3 = a
2

3

Watch Video Solution

38. Find 
d2y

dx2 , if y = x3 + tanx

Watch Video Solution

39. If y = Asinx + Bcosx, then prove that 
d2y

dx2 + y = 0

Watch Video Solution

40. If y = 3e2x + 2e3x, prove that 
d2y

dx2 - 5
dy
dx

+ 6y = 0

Watch Video Solution

https://dl.doubtnut.com/l/_w64fO6zzURQ4
https://dl.doubtnut.com/l/_OPzCPbUiGpx6
https://dl.doubtnut.com/l/_YYM9hYOni5Zt
https://dl.doubtnut.com/l/_IeLUMRmyME0W


41. If y = sin - 1x, show that 1 - x2 d2y

dx2 - x
dy
dx

= 0

Watch Video Solution

( )

42. Verify Rolle's theorem for the function y = x2 + 2, a = - 2 and b = 2

Watch Video Solution

43. Verify Mean value Theorem for the function f(x) = x2 in the interval

[2,4]

Watch Video Solution

44. Differentiate w.r.t x, the following function: 

(i) √3x + 2 +
1

√2x2 + 4
 (ii) esec2x + 3cos - 1x (iii) log7(logx)

Watch Video Solution

https://dl.doubtnut.com/l/_iyULncKoYo0X
https://dl.doubtnut.com/l/_QBdxNLeB0XEz
https://dl.doubtnut.com/l/_FSygJHTsg0mE
https://dl.doubtnut.com/l/_08faLIblolWf


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

(i) cos - 1(sinx) (ii) tan - 1 sinx
1 + cosx

 (iii) sin - 1 2x+ 1

1 + 4x

Watch Video Solution

( ) ( )

46. Find f'(x) if f(x) = (sinx)sinx for all 0 < x < π.

Watch Video Solution

47. For a positive constant a find 
dy
dx

, where y = at+
1
t , and x = t +

1
t

a

Watch Video Solution

( )

48. Differentiate sin2x w.r.t ecosx

Watch Video Solution

https://dl.doubtnut.com/l/_qPVqTFXnWuf6
https://dl.doubtnut.com/l/_1dRuyv36Rk5R
https://dl.doubtnut.com/l/_8l7FRNggfg1z
https://dl.doubtnut.com/l/_qsn637rMvDHS


49. Examine the continuity of the function f(x) = 2x + 3 at x = 1

Watch Video Solution

50. Prove that the function f(x) = x2 is continuous at x=0.

Watch Video Solution

51. Discuss the continuity of the function f given by f(x) = |x| at x = 0.

Watch Video Solution

52. Show that f(x) =
x3 + 3, x ≠ 0
1, x = 0

 is a discontinuous function at x= 0.

Watch Video Solution

{

https://dl.doubtnut.com/l/_BGK644GNabSb
https://dl.doubtnut.com/l/_1nO2SJW6zJws
https://dl.doubtnut.com/l/_QKOsnuBb3IGs
https://dl.doubtnut.com/l/_PhxVnRXtHuNI


53. Check the points where the constant function f(x)= k is continuous

Watch Video Solution

54. Prove that the identity function on real numbers given by f(x)=x is

continuous at every real number.

Watch Video Solution

55. Is the function defined by f(x)= |x|, a continuous function

Watch Video Solution

56. Discuss the continuity of the function f given by f(x) = x3 + x2 - 1

Watch Video Solution

https://dl.doubtnut.com/l/_70PUAJbQlduI
https://dl.doubtnut.com/l/_acArbqswQUoD
https://dl.doubtnut.com/l/_N0D8HaYuahk3
https://dl.doubtnut.com/l/_evPwfyoAGtz4


57. Discuss the continuity of the function f defined by f(x) =
1
x

, x ≠ 0

Watch Video Solution

58. Discuss the continuity of the function f defined by

f(x) =
x + 2, ifx ≤ 1
x - 2, ifx > 1

Watch Video Solution

{

59. Find all the points of discontinuity of the function f defined by

f(x) =

x + 2, if x < 1
0 if x = 1
x - 2, if x > 1

Watch Video Solution

{

https://dl.doubtnut.com/l/_dBxMu3Np7Gih
https://dl.doubtnut.com/l/_SvtvOzvgwxhw
https://dl.doubtnut.com/l/_xIqjygsbTXvr


60. Discuss the continuity of the function defined by

f(x) =
x + 2, if x < 0
-x + 2, if x > 0

Watch Video Solution

{

61. Discuss the continuity of the function f given by f(x) =
x, if x > 0

x2, if x < 0

Watch Video Solution

{

62. Show that every polynomial function is continuous.

Watch Video Solution

63. Find all the points of discontinuity of the greatest integer function

defined by f(x)= [x], where [x] denotes the greatest integer less than or

equal to x.

https://dl.doubtnut.com/l/_rWwsuuNNOMOm
https://dl.doubtnut.com/l/_IHlFKx7k1tor
https://dl.doubtnut.com/l/_KXnplANMapiQ
https://dl.doubtnut.com/l/_NRdvxtB5VsZy


Watch Video Solution

64. Prove that every rational function is continuous

Watch Video Solution

65. Discuss the continuity of sine function

Watch Video Solution

66. Prove that the function defined by f(x) = tanx is a continuous function

Watch Video Solution

67. Show that the function defined by f(x) = sin x2  is a continuous

function

Watch Video Solution

( )

https://dl.doubtnut.com/l/_NRdvxtB5VsZy
https://dl.doubtnut.com/l/_bYhG6tZ8l2U4
https://dl.doubtnut.com/l/_IZhfCAlLsqiG
https://dl.doubtnut.com/l/_g3tbQJug72Gi
https://dl.doubtnut.com/l/_5JUdqK7WbOAf


68. Show that the function f defined by f(x) = |1 - x + |x ∣ ∣ where x is any

real number is continous.

Watch Video Solution

69. Find the derivative of the function given by f(x) = sinx2

Watch Video Solution

70. Find the derivative of tan(2x + 3)

Watch Video Solution

71. Differentiate sin cosx2  with respect to x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5JUdqK7WbOAf
https://dl.doubtnut.com/l/_uYQf7mWEsCqK
https://dl.doubtnut.com/l/_zNsLZ6jfMYJw
https://dl.doubtnut.com/l/_KvHLWxwzjESi
https://dl.doubtnut.com/l/_kPatdgzDqSbw
https://dl.doubtnut.com/l/_euFX9EUfyAbq


72. Find 
dy
dx  if x - y = π

Watch Video Solution

73. Find 
dy
dx

 if y + siny = cosx

Watch Video Solution

74. Find the derivative of f given by f(x) = sin - 1x assuming it exists.

Watch Video Solution

75. Find the derivative of f given by f(x) = tan - 1x assuming it exists

Watch Video Solution

76. Is it true that x = elogx for all real x?

https://dl.doubtnut.com/l/_euFX9EUfyAbq
https://dl.doubtnut.com/l/_JDvZn90fppn0
https://dl.doubtnut.com/l/_DgpWnoYbCsDE
https://dl.doubtnut.com/l/_XT5wd4kMWXJa
https://dl.doubtnut.com/l/_EOvp73s6L9Hn


Watch Video Solution

77. Differentiate the following w.r.t x: 

(i) e - x (ii) sin(logx), x > 0 (iii) cos - 1 ex  (iv) ecosx

Watch Video Solution

( )

78. Differentiate 

√(x - 3) x2 + 4

√ 3x2 + 4x + 5

 w.r.t x.

Watch Video Solution

( )
( )

79. Differentiate ax w.r.t x, where a is a positive constant

Watch Video Solution

80. Differentiate ssinx, x > 0 w.r.t x

https://dl.doubtnut.com/l/_EOvp73s6L9Hn
https://dl.doubtnut.com/l/_Ayb7chyHFal8
https://dl.doubtnut.com/l/_yhuEaORvYmFU
https://dl.doubtnut.com/l/_EtVXyeEccde4
https://dl.doubtnut.com/l/_l3WTf539Giv5


Watch Video Solution

81. Find 
dy
dx

, If yx + xy + xx = ab

Watch Video Solution

82. Find 
dy
dx , if x = acosθ, y = asinθ

Watch Video Solution

83. Find 
dy
dx

, if x = at2, y = 2at

Watch Video Solution

84. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = a(θ - sinθ), y = a(1 + cosθ)

https://dl.doubtnut.com/l/_l3WTf539Giv5
https://dl.doubtnut.com/l/_kHYdENBVlmbQ
https://dl.doubtnut.com/l/_1WMfBgvCskKc
https://dl.doubtnut.com/l/_fGlbwhF2TjYf
https://dl.doubtnut.com/l/_arWjPYmEaVzf


Watch Video Solution

85. Find 
dy
dx

, if x
2

3 + y
2

3 = a
2

3

Watch Video Solution

86. Find 
d2y

dx2 , if y = x3 + tanx

Watch Video Solution

87. If y = Asinx + Bcosx, then prove that 
d2y

dx2 + y = 0

Watch Video Solution

88. If y = 3e2x + 2e3x, prove that 
d2y

dx2 - 5
dy
dx

+ 6y = 0

Watch Video Solution

https://dl.doubtnut.com/l/_arWjPYmEaVzf
https://dl.doubtnut.com/l/_AQ2ig0Kjr9MB
https://dl.doubtnut.com/l/_ivWD7GmzONxD
https://dl.doubtnut.com/l/_UVgzDr6W8ae5
https://dl.doubtnut.com/l/_GP5RbwHPvBlv


89. If y = sin - 1x, show that 1 - x2 d2y

dx2 - x
dy
dx

= 0

Watch Video Solution

( )

90. Verify Rolle's theorem for the function y = x2 + 2, a = - 2 and b = 2

Watch Video Solution

91. Verify Mean value Theorem for the function f(x) = x2 in the interval

[2,4]

Watch Video Solution

92. Differentiate w.r.t x, the following function: 

(i) √3x + 2 +
1

√2x2 + 4
 (ii) esec2x + 3cos - 1x (iii) log7(logx)

Watch Video Solution

https://dl.doubtnut.com/l/_GP5RbwHPvBlv
https://dl.doubtnut.com/l/_WcuQ79Bkx7Zw
https://dl.doubtnut.com/l/_jMANToHtDhn5
https://dl.doubtnut.com/l/_8jmE1bI5WI8Y
https://dl.doubtnut.com/l/_RSnTe7bzIp75


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

(i) cos - 1(sinx) (ii) tan - 1 sinx
1 + cosx  (iii) sin - 1 2x+ 1

1 + 4x

Watch Video Solution

( ) ( )

94. Find f'(x) if f(x) = (sinx)sinx for all 0 < x < π.

Watch Video Solution

95. For a positive constant a find 
dy
dx

, where y = at+
1

t , and x = t +
1
t

a

Watch Video Solution

( )

96. Differentiate sin2x w.r.t ecosx

Watch Video Solution

https://dl.doubtnut.com/l/_RSnTe7bzIp75
https://dl.doubtnut.com/l/_9jvHJ2mhg3K3
https://dl.doubtnut.com/l/_mcFdptzOvMic
https://dl.doubtnut.com/l/_6xXCSK2fYVIt
https://dl.doubtnut.com/l/_lxO4z9fssn5I


NCERT Exemplar Problems and Solution (Short Answer Type Questions)

1. Examine the continuity of the function 

f(x) = x3 + 2x2 - 1 at x = 1

Watch Video Solution

2. Examine the continuity of the function 

f(x) =
3x + 5, if x ≥ 2

x2 if x < 2
 at x= 2

Watch Video Solution

{

3. Examine the continuity of the function 

f(x) =

1 - cos ( 2x )

x2 if x ≠ 0

5, ifx = 0
 at x=0{

https://dl.doubtnut.com/l/_lxO4z9fssn5I
https://dl.doubtnut.com/l/_CX90XoQGxomt
https://dl.doubtnut.com/l/_yoIMmp6BsTYb
https://dl.doubtnut.com/l/_h26if8mjNyAH


Watch Video Solution

4. Examine the continuity of the function 

f(x) =

2x2 - 3x - 2

x - 2 , if x ≠ 2

5, if x = 2
 at x = 2

Watch Video Solution

{

5. Examine the continuity of the function 

f(x) =

| x - 4 |

2 ( x - 4 ) , ifx ≠ 4

0, ifx = 4
 at x=4

Watch Video Solution

{

6. Examine the continuity of the function 

f(x) =
|x|. cos

1
x , ifx ≠ 0

0, ifx = 0

 at x= 0{ ( )

https://dl.doubtnut.com/l/_h26if8mjNyAH
https://dl.doubtnut.com/l/_K0iPa1FkWopr
https://dl.doubtnut.com/l/_gVfvT3Y7dFoa
https://dl.doubtnut.com/l/_VbwVSi0T0Vz9


Watch Video Solution

7. Examine the continuity of the function 

f(x) =
|x - a|sin

1

x -a , if x ≠ a

0, if ′ x = a

 at x=a

Watch Video Solution

{ ( )

8. Examine the continuity of the function 

f(x) =

e
1
x

1 + e
1
x

, if x ≠ 0

0, ifx = 0

 at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_VbwVSi0T0Vz9
https://dl.doubtnut.com/l/_he4aYOQXaP79
https://dl.doubtnut.com/l/_hCFg83uszouE


9. Examine the continuity of the function 

f(x) =

x2

2 , if 0 ≤ x ≤ 1

2x2 - 3x +
3
2 , if 1 < x ≤ 2

 at x=1

Watch Video Solution

{

10. Examine the continuity of the function 

f(x) = |x| + |x - 1| at x=1

Watch Video Solution

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

indicated point
f(x) =
3x - 8, ifx ≤ 5
2k, ifx > 5

 at x= 5

Watch Video Solution

{

https://dl.doubtnut.com/l/_L6WGmj7zNdrW
https://dl.doubtnut.com/l/_y6YboqDfePXA
https://dl.doubtnut.com/l/_UF6NUUspuR6Q
https://dl.doubtnut.com/l/_q5oVQrq2gBzy


12. f(x) =

2x+ 2 - 16

4x - 16
, x ≠ 2

k, x = 2
 f(x) is continuous at x=2 then find k

Watch Video Solution

{

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

indicated point
f(x) =

√1 + kx - √1 - kx

x , if -1 ≤ x < 0

2x+ 1

x - 1 , if 0 ≤ x < 1
 at x= 0

Watch Video Solution

{

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

indicated point
f(x) =

1 - cos ( kx )

x2 , if x ≠ 0

1
2 , if x = 0

 at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_q5oVQrq2gBzy
https://dl.doubtnut.com/l/_eKAJf7kWm99X
https://dl.doubtnut.com/l/_ppzmkfmp2gMS


15. Prove that the function f defined by f(x) =

x

| x | + 2x2 , ifx ≠ 0

k ifx = 0
 remains

discontinuous at x=0, regardless the choice of k

Watch Video Solution

{

16. Find the values of a and b such that the function f defined by 

f(x) =

x - 4
| x - 4 | + a, if x < 4

a + b if x = 4
x - 4

| x - 4 | + b if x > 4

 is a continuous function at x= 4

Watch Video Solution

{
17. If the function f(x) =

1
x + 2

, then find the points of discontinuity of the

composite function y= f {f(x)}

h id l i

https://dl.doubtnut.com/l/_ppzmkfmp2gMS
https://dl.doubtnut.com/l/_u7gkost6B6Ia
https://dl.doubtnut.com/l/_VzabuqWHOsSU
https://dl.doubtnut.com/l/_LiscXq861Tlo


Watch Video Solution

18. Find all points of dicontinuity of the function f(t) =
1

t2 + t - 2
, where 

t =
1

x - 1

Watch Video Solution

19. Show that the function f(x) = |sinx + cosx| is continuous at x = π

Watch Video Solution

20. Examine the differentiability of f, where f is defined by 

f(x) =
x. [x], if 0 ≤ x < 2
(x - 1)x if 2 ≤ x < 3  at x= 2

Watch Video Solution

{

https://dl.doubtnut.com/l/_LiscXq861Tlo
https://dl.doubtnut.com/l/_s1svkizCksie
https://dl.doubtnut.com/l/_mwISs3mywXVC
https://dl.doubtnut.com/l/_vxKx0PTQ2awi


21. Determine if f defined by f(x) =
x2sin

1
x , ifx ≠ 0

0, ifx = 0
 is a continuous

function?

Watch Video Solution

{

22. Examine the continuity of the function
f(x) =
1 + x, if x ≤ 2
5 - x, ifx > 2

 at x= 2

Watch Video Solution

{

23. Show that f(x) = |x - 5| is continuous but not differentiable at x= 5

Watch Video Solution

24. A function f :R → R satisfies the equation 

f(x + y) = f(x). f(y)for allx, y ∈ R, f(x) ≠ 0. Suppose that the function is

https://dl.doubtnut.com/l/_tGlSKGPaqzUj
https://dl.doubtnut.com/l/_XxPnaQr9dv2D
https://dl.doubtnut.com/l/_8EmXtQaUYa3D
https://dl.doubtnut.com/l/_w5BGU4t3Uwyl


differentiable at x=0 and f'(0)=2, then prove that f'(x)= 2f(x)

Watch Video Solution

25. Differentiate 2cos2x

Watch Video Solution

26. Differentiate 
8x

x8

Watch Video Solution

27. Differentiate log x + √x2 + a

Watch Video Solution

( )

https://dl.doubtnut.com/l/_w5BGU4t3Uwyl
https://dl.doubtnut.com/l/_FFHvMggqc8nf
https://dl.doubtnut.com/l/_ivPGtKanCzoh
https://dl.doubtnut.com/l/_Sd8aOC8C52JD


28. Differentiate the following with respect to x: 

log log logx5

Watch Video Solution

[ ( ) ]

29. Differentiate sin√x + cos2√x

Watch Video Solution

30. Differentiate sinn ax2 + bx + c

Watch Video Solution

( )

31. Differentiate cos tan√x + 1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_hNTDy0qm6xQX
https://dl.doubtnut.com/l/_jN0sj3YBlLwm
https://dl.doubtnut.com/l/_npJB0rL7fNoR
https://dl.doubtnut.com/l/_MkD3YYhDFXGd


32. Differentiate sinx2 + sin2x + sin2 x2

Watch Video Solution

( )

33. Differentiate sin - 1 1

√x + 1

Watch Video Solution

( )

34. Differentiate (sinx)cosx

Watch Video Solution

35. Differentiate sinmx. cosnx

Watch Video Solution

https://dl.doubtnut.com/l/_Sge6BG5TONrc
https://dl.doubtnut.com/l/_OPtyI5NU0blb
https://dl.doubtnut.com/l/_Z675wEOK46HI
https://dl.doubtnut.com/l/_KuFQqXT2KqiU


36. Differentiate (x + 1)2(x + 2)3(x + 3)4

Watch Video Solution

37. Differentiate cos - 1 sinx + cosx

√2
, -

π
4

< x <
π
4

Watch Video Solution

( )

38. Differentiate tan - 1 1 - cosx
1 + cosx

, -
π
4

< x <
π
4

Watch Video Solution

√

39. Differentiate tan - 1(secx + tanx), -
π
2

< x <
π
2

Watch Video Solution

https://dl.doubtnut.com/l/_NK2uvOfWuhdF
https://dl.doubtnut.com/l/_qLTi6dLRZP3K
https://dl.doubtnut.com/l/_BvhxTsR695IP
https://dl.doubtnut.com/l/_PPFFZVTcp6AH


40. Differentiate, tan - 1 acosx - bsinx
bcosx + asinx

,
-π
2

< x <
π
2

and
a
b

tanx > - 1

Watch Video Solution

( )

41. Differentiate sec - 1 1

4x3 - 3x
, 0 < x <

1

√2

Watch Video Solution

( )

42. Write the following functions in the simplest form : 

tan - 1 3a2x - x3

a3 - 3ax2 , a > 0,
-a

√3
< x <

a

√3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_UcxzYkmI8XpF
https://dl.doubtnut.com/l/_a5unPrAZbH4L
https://dl.doubtnut.com/l/_w1cjKZX7mWck


43. Prove that : 

tan - 1
√1 + x2 + √1 - x2

√1 + x2 - √1 - x2
=

π
4 +

1
2cos - 1x2.

Watch Video Solution

( )

44. Find 
dy
dx

: 

x = t +
1
t and y = t -

1
t

Watch Video Solution

45. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x = eθ θ +
1
θ

, y = e - θ θ -
1
θ

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_6xW1BS1mKIaa
https://dl.doubtnut.com/l/_R7j8VFYz7pZk
https://dl.doubtnut.com/l/_sJM28QM68nbN


46. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x = 3cosθ - 2cos3θ, y = 3sinθ - 2sin3θ

Watch Video Solution

47. Find 
dy
dx  of each of the functions expressed in parametric form: 

sinx =
2t

1 + t2
, tany =

2t

1 - t2
, t ∈ R

Watch Video Solution

48. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x =
1 + logt

t2
, y =

3 + 2logt
t

Watch Video Solution

https://dl.doubtnut.com/l/_0ZJ3Z9v0G4wi
https://dl.doubtnut.com/l/_4nrsGdoZoOgg
https://dl.doubtnut.com/l/_KN3SMhZtYQST


49. Find 
dy
dx

: 

x = ecos2t and y = esin2t show that, 
dy
dx =

-ylogx
xlogy

Watch Video Solution

50. Find 
dy
dx

: 

x = asin2t(1 + cos2t) and y = bcos2t 


(1 - cos2t) show that, 
dy
dx t=

π
4

=
b
a

Watch Video Solution

( )

51. If x = 3sint - sin(3t), y = 3cost - cos3t, then find 
dy
dx

at t =
π
3

Watch Video Solution

( )

52. Differentiate 
x

sinx
 w.r.t sin x

https://dl.doubtnut.com/l/_XZ0nfNdMjWoY
https://dl.doubtnut.com/l/_sEqKN30rnVBt
https://dl.doubtnut.com/l/_NPOqD7Sm2kzk
https://dl.doubtnut.com/l/_T37c8ZVwkTsn


Watch Video Solution

53. Differentiate tan - 1
√1 + x2 - 1

x  w.r.t tan - 1x, where x ≠ 0

Watch Video Solution

( )

54. Find 
dy
dx

 when x and y are connected by the relation given: 

sin(xy) +
x
y = x2 - y

Watch Video Solution

55. Find 
dy
dx

 when x and y are connected by the relation given: 

sec(x + y) = xy

Watch Video Solution

https://dl.doubtnut.com/l/_T37c8ZVwkTsn
https://dl.doubtnut.com/l/_bqmtvs7txdF1
https://dl.doubtnut.com/l/_OAl1MF4o7oAF
https://dl.doubtnut.com/l/_P7IHBc4xsRyy


56. Find 
dy
dx

 when x and y are connected by the relation given: 

tan - 1 x2 + y2 = a

Watch Video Solution

( )

57. Find 
dy
dx

 when x and y are connected by the relation given: 

x2 + y2 2 = xy

Watch Video Solution

( )

58. If ax2 + 2hxy + by2 + 2gx + 2fy + c = 0, then show that 
dy
dx

.
dx
dy

= 1

Watch Video Solution

59. If x = e
x
y , then prove that 

dy
dx

=
x - y
x. logx

Watch Video Solution

https://dl.doubtnut.com/l/_L3sQVXGt8u1M
https://dl.doubtnut.com/l/_2G7ZjL46iXvh
https://dl.doubtnut.com/l/_XkrXGsi7xVkO
https://dl.doubtnut.com/l/_Kjv2irGKPnIT


60. If yx = ey - x, then prove that 
dy
dx

=
(1 + logy)2

logy

Watch Video Solution

61. If y = (cosx) ( cosx ) ( cosx ) … … ∞
, then show that 

dy
dx

=
y2tanx

y. logcosx - 1

Watch Video Solution

62. If xsin(a + y) + sinacos(a + y) = 0, then prove that 
dy
dx =

sin2(a + y)
sina

Watch Video Solution

63. If √1 - x2 + √1 - y2 = a(x - y), then prove that 
dy
dx

=
1 - y2

1 - x2 . (Where 

|x| ≤ 1, |y| ≤ 1)

Watch Video Solution

√

https://dl.doubtnut.com/l/_ck4APmkhoA3C
https://dl.doubtnut.com/l/_G57eExOijURX
https://dl.doubtnut.com/l/_cZV8go6CBUqw
https://dl.doubtnut.com/l/_RMVrofncvgav


64. If y = tan - 1x, then find 
d2y

dx2  in terms of y alone.

Watch Video Solution

65. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = x(x - 1)2, inx ∈ [0, 1]

Watch Video Solution

66. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = sin4x + cos4x, in x ∈ 0,
π
2

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_8P9UoP1zvzrC
https://dl.doubtnut.com/l/_nvfc5u0htXcp
https://dl.doubtnut.com/l/_Q478p7ysblZW


67. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = log x2 + 2 - log3, in x ∈ [ - 1, 1]

Watch Video Solution

( )

68. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = x(x + 3). e -
x

2 , inx ∈ [ - 3, 0]

Watch Video Solution

69. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = √4 - x2, in x ∈ [ - 2, 2]

Watch Video Solution

https://dl.doubtnut.com/l/_lK7cwECp5pIl
https://dl.doubtnut.com/l/_ONyBI4aXB410
https://dl.doubtnut.com/l/_5CjIFSIvVQzO
https://dl.doubtnut.com/l/_yWM4AIHxdnle


70. Discuss the applicability of Rolle's theorem on the function given by 

f(x) =
x2 + 1, if0 ≤ x < 1
3 - x, if1 ≤ x ≤ 2

Watch Video Solution

{

71. Find the points on the curve y = cosx - 1 in x ∈ [0, 2π], where the

tangent is parallel to X-axis.

Watch Video Solution

72. Using Rolle's theorem, find the point on the curve

y = x(x - 4), x ∈ [0, 4], where the tangent is parallel to X-axis

Watch Video Solution

73. Verify mean value theorem for each of the functions: 

f(x) =
1

4x - 1 , x ∈ [1, 4]

https://dl.doubtnut.com/l/_yWM4AIHxdnle
https://dl.doubtnut.com/l/_y7ciG1AIyANB
https://dl.doubtnut.com/l/_ummmYWpYihIT
https://dl.doubtnut.com/l/_Vvtg9zBx9j4i


Watch Video Solution

74. Verify mean value theorem for each of the functions: 

f(x) = x3 - 2x2 - x + 3, x ∈ [0, 1]

Watch Video Solution

75. Verify mean value theorem for each of the functions: 

f(x) = sinx - sin(2x), in x ∈ [0, π]

Watch Video Solution

76. Verify mean value theorem for each of the functions: 

f(x) = √25 - x2, in x ∈ [1, 5]

Watch Video Solution

https://dl.doubtnut.com/l/_Vvtg9zBx9j4i
https://dl.doubtnut.com/l/_ojm5zNmu6CTK
https://dl.doubtnut.com/l/_n2IsUeOy5waI
https://dl.doubtnut.com/l/_47JSt6HLCW0k


77. Find a point on the curve y = (x - 3)2, where the tangent is parallel to

the chord joining the points (3,0) and (4,1).

Watch Video Solution

78. Using mean value theorem, prove that there is a point on the curve

y = 2x2 - 5x + 3 between the points P(1,0) and B(2,1), where tangent is

parallel to the chord AB. Also, find the point.

Watch Video Solution

79. Examine the continuity of the function 

f(x) = x3 + 2x2 - 1 at x = 1

Watch Video Solution

https://dl.doubtnut.com/l/_eezPDWhwTqnV
https://dl.doubtnut.com/l/_wy5tRTgJ53EL
https://dl.doubtnut.com/l/_Mv0UnYBrbKrp


80. Examine the continuity of the function 

f(x) =
3x + 5, if x ≥ 2

x2 if x < 2
 at x= 2

Watch Video Solution

{

81. Examine the continuity of the function 

f(x) =

1 - cos ( 2x )

x2 if x ≠ 0

5, ifx = 0
 at x=0

Watch Video Solution

{

82. Examine the continuity of the function 

f(x) =
2x2 - 3x - 2

x - 2 , if x ≠ 2

5, if x = 2
 at x = 2

Watch Video Solution

{

https://dl.doubtnut.com/l/_5LkrIaRwKe45
https://dl.doubtnut.com/l/_Rx3HiCHv6FVr
https://dl.doubtnut.com/l/_YNK4nNjqDWAY


83. Examine the continuity of the function 

f(x) =

| x - 4 |
2 ( x - 4 ) , ifx ≠ 4

0, ifx = 4
 at x=4

Watch Video Solution

{

84. Examine the continuity of the function 

f(x) =
|x|. cos

1

x , ifx ≠ 0

0, ifx = 0

 at x= 0

Watch Video Solution

{ ( )

85. Examine the continuity of the function 

f(x) =
|x - a|sin

1

x -a , if x ≠ a

0, if ′ x = a

 at x=a

Watch Video Solution

{ ( )

https://dl.doubtnut.com/l/_wt0umxGuXOrH
https://dl.doubtnut.com/l/_4Gps0qIOiiwT
https://dl.doubtnut.com/l/_DUBUHFhnbmBm


86. Examine the continuity of the function 

f(x) =

e
1
x

1 + e
1
x

, if x ≠ 0

0, ifx = 0

 at x= 0

Watch Video Solution

{

87. Examine the continuity of the function 

f(x) =

x2

2 , if 0 ≤ x ≤ 1

2x2 - 3x +
3
2 , if 1 < x ≤ 2

 at x=1

Watch Video Solution

{

88. Examine the continuity of the function 

f(x) = |x| + |x - 1| at x=1

Watch Video Solution

https://dl.doubtnut.com/l/_jEXme2bRSdqc
https://dl.doubtnut.com/l/_4cCnfyKldwwr
https://dl.doubtnut.com/l/_Je4ZaUzY3H21


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

indicated point
f(x) =
3x - 8, ifx ≤ 5
2k, ifx > 5

 at x= 5

Watch Video Solution

{

90. f(x) =

2x+ 2 - 16

4x - 16
, x ≠ 2

k, x = 2
 f(x) is continuous at x=2 then find k

Watch Video Solution

{

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

indicated point
f(x) =

√1 + kx - √1 - kx

x , if -1 ≤ x < 0

2x+ 1

x - 1 , if 0 ≤ x < 1
 at x= 0

Watch Video Solution

{

https://dl.doubtnut.com/l/_Je4ZaUzY3H21
https://dl.doubtnut.com/l/_ziEiwKdQsN1M
https://dl.doubtnut.com/l/_sD3sWetp1Uqr
https://dl.doubtnut.com/l/_m156kuHqqssF


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

indicated point
f(x) =

1 - cos ( kx )

x2 , if x ≠ 0

1
2 , if x = 0

 at x= 0

Watch Video Solution

{

93. Prove that the function f defined by f(x) =

x

| x | + 2x2 , ifx ≠ 0

k ifx = 0
 remains

discontinuous at x=0, regardless the choice of k

Watch Video Solution

{

https://dl.doubtnut.com/l/_m156kuHqqssF
https://dl.doubtnut.com/l/_T8vWS2vnzqwh
https://dl.doubtnut.com/l/_oeqIuXmTN3JJ


94. Find the values of a and b such that the function f defined by 

f(x) =

x - 4
| x - 4 | + a, if x < 4

a + b if x = 4
x - 4

| x - 4 | + b if x > 4

 is a continuous function at x= 4

Watch Video Solution

{
95. If the function f(x) =

1
x + 2

, then find the points of discontinuity of the

composite function y= f {f(x)}

Watch Video Solution

96. Find all points of dicontinuity of the function f(t) =
1

t2 + t - 2
, where 

t =
1

x - 1

Watch Video Solution

https://dl.doubtnut.com/l/_MbZ7SKztgPp8
https://dl.doubtnut.com/l/_IcNhPgEOd8pT
https://dl.doubtnut.com/l/_nroPFh8ObIqi
https://dl.doubtnut.com/l/_QeousyaHNwiw


97. Show that the function f(x) = |sinx + cosx| is continuous at x = π

Watch Video Solution

98. Examine the differentiability of f, where f is defined by 

f(x) =
x. [x], if 0 ≤ x < 2
(x - 1)x if 2 ≤ x < 3  at x= 2

Watch Video Solution

{

99. Determine if f defined by f(x) =
x2sin

1
x , ifx ≠ 0

0, ifx = 0
 is a continuous

function?

Watch Video Solution

{

100. Examine the continuity of the function
f(x) =
1 + x, if x ≤ 2
5 - x, ifx > 2  at x= 2{

https://dl.doubtnut.com/l/_QeousyaHNwiw
https://dl.doubtnut.com/l/_bocKQxhusbQa
https://dl.doubtnut.com/l/_stREfPg1nn3y
https://dl.doubtnut.com/l/_XtXEZGzDMASm


Watch Video Solution

101. Show that f(x) = |x - 5| is continuous but not differentiable at x= 5

Watch Video Solution

102. A function f :R → R satisfies the equation 

f(x + y) = f(x). f(y)for allx, y ∈ R, f(x) ≠ 0. Suppose that the function is

differentiable at x=0 and f'(0)=2, then prove that f'(x)= 2f(x)

Watch Video Solution

103. Differentiate 2cos2x

Watch Video Solution

104. Differentiate 
8x

x8

https://dl.doubtnut.com/l/_XtXEZGzDMASm
https://dl.doubtnut.com/l/_Cv71RHbfRgcS
https://dl.doubtnut.com/l/_19QJHRgaAPr1
https://dl.doubtnut.com/l/_gT7y6k4mEPP4
https://dl.doubtnut.com/l/_Icf3WOmdKl3C


Watch Video Solution

105. Differentiate log x + √x2 + a

Watch Video Solution

( )

106. Differentiate the following with respect to x: 

log log logx5

Watch Video Solution

[ ( ) ]

107. Differentiate sin√x + cos2√x

Watch Video Solution

108. Differentiate sinn ax2 + bx + c

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Icf3WOmdKl3C
https://dl.doubtnut.com/l/_cP8Bu5MdBAwg
https://dl.doubtnut.com/l/_tU99yqGxnLFa
https://dl.doubtnut.com/l/_I4At1Uopuilz
https://dl.doubtnut.com/l/_JOUincD89OIs


109. Differentiate cos tan√x + 1

Watch Video Solution

( )

110. Differentiate sinx2 + sin2x + sin2 x2

Watch Video Solution

( )

111. Differentiate sin - 1 1

√x + 1

Watch Video Solution

( )

112. Differentiate (sinx)cosx

Watch Video Solution

https://dl.doubtnut.com/l/_JOUincD89OIs
https://dl.doubtnut.com/l/_kqVxvfiuv85f
https://dl.doubtnut.com/l/_CAkaBu7D2tf8
https://dl.doubtnut.com/l/_b6MAp5xIZ5WD
https://dl.doubtnut.com/l/_WglWDT6U7Xjz
https://dl.doubtnut.com/l/_Dxo9gJpNDjX2


113. Differentiate sinmx. cosnx

Watch Video Solution

114. Differentiate (x + 1)2(x + 2)3(x + 3)4

Watch Video Solution

115. Differentiate cos - 1 sinx + cosx

√2
, -

π
4

< x <
π
4

Watch Video Solution

( )

116. Differentiate tan - 1 1 - cosx
1 + cosx

, -
π
4

< x <
π
4

Watch Video Solution

√

https://dl.doubtnut.com/l/_Dxo9gJpNDjX2
https://dl.doubtnut.com/l/_fdbaJKkPk3iq
https://dl.doubtnut.com/l/_XiMp57ISEmKr
https://dl.doubtnut.com/l/_ObnqRE6EyVfE


117. Differentiate tan - 1(secx + tanx), -
π
2

< x <
π
2

Watch Video Solution

118. Differentiate, tan - 1 acosx - bsinx
bcosx + asinx

,
-π
2

< x <
π
2

and
a
b

tanx > - 1

Watch Video Solution

( )

119. Differentiate sec - 1 1

4x3 - 3x
, 0 < x <

1

√2

Watch Video Solution

( )

120. Write the following functions in the simplest form : 

tan - 1 3a2x - x3

a3 - 3ax2 , a > 0,
-a

√3
< x <

a

√3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_23a9n9HFMD84
https://dl.doubtnut.com/l/_iQUkpABoTmPa
https://dl.doubtnut.com/l/_bYiDekFIjeaS
https://dl.doubtnut.com/l/_AVOIh2HsnV4p


121. Prove that : 

tan - 1
√1 + x2 + √1 - x2

√1 + x2 - √1 - x2
=

π
4

+
1
2

cos - 1x2.

Watch Video Solution

( )

122. Find 
dy
dx : 

x = t +
1
t

and y = t -
1
t

Watch Video Solution

123. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x = eθ θ +
1
θ

, y = e - θ θ -
1
θ

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_AVOIh2HsnV4p
https://dl.doubtnut.com/l/_uIQ0tqgmW9XS
https://dl.doubtnut.com/l/_KZRex2cYNv6b
https://dl.doubtnut.com/l/_v7Z3ntoRcFP1


124. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x = 3cosθ - 2cos3θ, y = 3sinθ - 2sin3θ

Watch Video Solution

125. Find 
dy
dx  of each of the functions expressed in parametric form: 

sinx =
2t

1 + t2
, tany =

2t

1 - t2
, t ∈ R

Watch Video Solution

126. Find 
dy
dx

 of each of the functions expressed in parametric form: 

x =
1 + logt

t2
, y =

3 + 2logt
t

Watch Video Solution

https://dl.doubtnut.com/l/_Y4ncmBNU4TII
https://dl.doubtnut.com/l/_REuv55nQTZ9u
https://dl.doubtnut.com/l/_la06rIdmpA8j


127. Find 
dy
dx

: 

x = ecos2t and y = esin2t show that, 
dy
dx =

-ylogx
xlogy

Watch Video Solution

128. Find 
dy
dx

: 

x = asin2t(1 + cos2t) and y = bcos2t 


(1 - cos2t) show that, 
dy
dx t=

π
4

=
b
a

Watch Video Solution

( )

129. If x = 3sint - sin(3t), y = 3cost - cos3t, then find 
dy
dx

at t =
π
3

Watch Video Solution

( )

130. Differentiate 
x

sinx
 w.r.t sin x

https://dl.doubtnut.com/l/_FLYmUpgl5JnO
https://dl.doubtnut.com/l/_vCMBsJ8rKYuR
https://dl.doubtnut.com/l/_CQQsMk9XapCz
https://dl.doubtnut.com/l/_ekosEIE8tVvm


Watch Video Solution

131. Differentiate tan - 1
√1 + x2 - 1

x  w.r.t tan - 1x, where x ≠ 0

Watch Video Solution

( )

132. Find 
dy
dx

 when x and y are connected by the relation given: 

sin(xy) +
x
y = x2 - y

Watch Video Solution

133. Find 
dy
dx

 when x and y are connected by the relation given: 

sec(x + y) = xy

Watch Video Solution

https://dl.doubtnut.com/l/_ekosEIE8tVvm
https://dl.doubtnut.com/l/_yvoTyejgsbep
https://dl.doubtnut.com/l/_0VJreaYnXzxr
https://dl.doubtnut.com/l/_BrdsqTw7CgCG


134. Find 
dy
dx

 when x and y are connected by the relation given: 

tan - 1 x2 + y2 = a

Watch Video Solution

( )

135. Find 
dy
dx

 when x and y are connected by the relation given: 

x2 + y2 2 = xy

Watch Video Solution

( )

136. If ax2 + 2hxy + by2 + 2gx + 2fy + c = 0, then show that 
dy
dx

.
dx
dy

= 1

Watch Video Solution

137. If x = e
x
y , then prove that 

dy
dx

=
x - y
x. logx

Watch Video Solution

https://dl.doubtnut.com/l/_jnbBlimAMzOr
https://dl.doubtnut.com/l/_4f6aT8MEYC08
https://dl.doubtnut.com/l/_vnCUfavRQEn1
https://dl.doubtnut.com/l/_XRNxVR3ok7hS


138. If yx = ey - x, then prove that 
dy
dx

=
(1 + logy)2

logy

Watch Video Solution

139. If y = (cosx) ( cosx ) ( cosx ) … … ∞
, then show that 

dy
dx

=
y2tanx

y. logcosx - 1

Watch Video Solution

140. If xsin(a + y) + sinacos(a + y) = 0, then prove that 
dy
dx =

sin2(a + y)
sina

Watch Video Solution

141. If √1 - x2 + √1 - y2 = a(x - y), then prove that 
dy
dx

=
1 - y2

1 - x2 . (Where 

|x| ≤ 1, |y| ≤ 1)

Watch Video Solution

√

https://dl.doubtnut.com/l/_2fT0EekugBwv
https://dl.doubtnut.com/l/_HPZvIWZ0WyvM
https://dl.doubtnut.com/l/_g3OaOSR9XfIl
https://dl.doubtnut.com/l/_8fvUokZxaojo


142. If y = tan - 1x, then find 
d2y

dx2  in terms of y alone.

Watch Video Solution

143. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = x(x - 1)2, inx ∈ [0, 1]

Watch Video Solution

144. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = sin4x + cos4x, in x ∈ 0,
π
2

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_p7XTj3YqGg8b
https://dl.doubtnut.com/l/_8R6JKOeL70ri
https://dl.doubtnut.com/l/_8oUABD1rlEdV


145. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = log x2 + 2 - log3, in x ∈ [ - 1, 1]

Watch Video Solution

( )

146. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = x(x + 3). e -
x

2 , inx ∈ [ - 3, 0]

Watch Video Solution

147. Verify the Rolle's theorem for each of the function in following

questions: 

f(x) = √4 - x2, in x ∈ [ - 2, 2]

Watch Video Solution

https://dl.doubtnut.com/l/_hSH9NrkfqbSM
https://dl.doubtnut.com/l/_66WchYo3TWSE
https://dl.doubtnut.com/l/_fVkzdG4HXskH
https://dl.doubtnut.com/l/_bAN2euQG2Mg8


148. Discuss the applicability of Rolle's theorem on the function given by 

f(x) =
x2 + 1, if0 ≤ x < 1
3 - x, if1 ≤ x ≤ 2

Watch Video Solution

{

149. Find the points on the curve y = cosx - 1 in x ∈ [0, 2π], where the

tangent is parallel to X-axis.

Watch Video Solution

150. Using Rolle's theorem, find the point on the curve

y = x(x - 4), x ∈ [0, 4], where the tangent is parallel to X-axis

Watch Video Solution

151. Verify mean value theorem for each of the functions: 

f(x) =
1

4x - 1 , x ∈ [1, 4]

https://dl.doubtnut.com/l/_bAN2euQG2Mg8
https://dl.doubtnut.com/l/_gpLWKeEQkYz9
https://dl.doubtnut.com/l/_QFoFBk4oXHGK
https://dl.doubtnut.com/l/_zWJrB5hSCeFE


Watch Video Solution

152. Verify mean value theorem for each of the functions: 

f(x) = x3 - 2x2 - x + 3, x ∈ [0, 1]

Watch Video Solution

153. Verify mean value theorem for each of the functions: 

f(x) = sinx - sin(2x), in x ∈ [0, π]

Watch Video Solution

154. Verify mean value theorem for each of the functions: 

f(x) = √25 - x2, in x ∈ [1, 5]

Watch Video Solution

https://dl.doubtnut.com/l/_zWJrB5hSCeFE
https://dl.doubtnut.com/l/_orU6REGJc9WY
https://dl.doubtnut.com/l/_wTHCUfquBrtn
https://dl.doubtnut.com/l/_30ZdxZ5VbxB9


NCERT Exemplar Problems and Solution (Long Answer Type Questions)

155. Find a point on the curve y = (x - 3)2, where the tangent is parallel to

the chord joining the points (3,0) and (4,1).

Watch Video Solution

156. Using mean value theorem, prove that there is a point on the curve

y = 2x2 - 5x + 3 between the points P(1,0) and B(2,1), where tangent is

parallel to the chord AB. Also, find the point.

Watch Video Solution

1. Find the values of p and q, so that f(x) =
x2 + 3x + p x ≤ 1
qx + 2 x > 1

 is

differentiable at x=1.

Watch Video Solution

{

https://dl.doubtnut.com/l/_5Dlp2gmSr8Q3
https://dl.doubtnut.com/l/_jQsFUHiKPJGc
https://dl.doubtnut.com/l/_EG9calfsg0fL


2. If xm. yn = (x + y)m+n, prove that 


dy
dx

=
y
x

Watch Video Solution

3. If xm. yn = (x + y)m+n then show that, 
d2y

dx2 = 0

Watch Video Solution

4. If y = sin(pt), x = sint, then prove that 1 - x2 y2 - xy1 + p2y = 0

Watch Video Solution

( )

5. Find the value of 
dy
dx

 if y = xtanx +
x2 + 1

2

Watch Video Solution

√

https://dl.doubtnut.com/l/_HOyObfoFXwwW
https://dl.doubtnut.com/l/_c3wh4uFNVdbT
https://dl.doubtnut.com/l/_XFjKdQHo4HPd
https://dl.doubtnut.com/l/_0tyMbPpUf9yw
https://dl.doubtnut.com/l/_qZkx5aIiZewt


6. Find the values of p and q, so that f(x) =
x2 + 3x + p x ≤ 1
qx + 2 x > 1

 is

differentiable at x=1.

Watch Video Solution

{

7. If xm. yn = (x + y)m+n, prove that 


dy
dx

=
y
x

Watch Video Solution

8. If xm. yn = (x + y)m+n then show that, 
d2y

dx2 = 0

Watch Video Solution

9. If y = sin(pt), x = sint, then prove that 1 - x2 y2 - xy1 + p2y = 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_qZkx5aIiZewt
https://dl.doubtnut.com/l/_jfXNRz6jXlf5
https://dl.doubtnut.com/l/_QuUPeBqmLXg4
https://dl.doubtnut.com/l/_VWd6F13u5ssX


NCERT Exemplar Problems and Solution (Objective Type Questions)

10. Find the value of 
dy
dx

 if y = xtanx +
x2 + 1

2

Watch Video Solution

√

1. If f(x) = 2x and g(x) =
x2

2 + 1, 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. 
g(x)
f(x)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_VWd6F13u5ssX
https://dl.doubtnut.com/l/_W7SlhFJ25105
https://dl.doubtnut.com/l/_Tie7JglY02kT


2. The function f(x) =
4 - x2

4x - x3  is

A. discontinuous at only one point

B. discontinuous at exactly two points

C. discontinuous at exactly three points

D. none of the above

Answer: C

Watch Video Solution

3. The set of points where the function f given by f(x) = |2x - 1|sinx is

differentiable is x ∈  ……….

A. R

B. R -
1
2

C. (0, ∞)

{ }

https://dl.doubtnut.com/l/_Tie7JglY02kT
https://dl.doubtnut.com/l/_vViz8MNhpn8T
https://dl.doubtnut.com/l/_JqTAWoSyCSLI


D. none of these

Answer: B

Watch Video Solution

4. The function f(x) = cotx is discontinuous on the set

A. {x ∣ x = nπ, n ∈ Z}

B. {x ∣ x = 2nπ, n ∈ Z}

C. x ∣ x = (2n + 1)
π
2

, n ∈ Z

D. x ∣ x =
nπ
2

, n ∈ Z

Answer: A

Watch Video Solution

{ }
{ }

5. The function f(x) = e | x |  is

https://dl.doubtnut.com/l/_JqTAWoSyCSLI
https://dl.doubtnut.com/l/_6qnQuMJJpjNq
https://dl.doubtnut.com/l/_E3NoEGM14aBz


A. continuous everywher but not differentiable at x= 0

B. continuous and differentiable everywhere

C. Not continuous at x= 0

D. none of the above

Answer: A

Watch Video Solution

6. If f(x) = x2sin
1
x

, where x ≠ 0, then the value of the function f at x=0,

so that the function is continuous at x= 0, is

A. 0

B. -1

C. 1

D. None of these

Answer: A

( )

https://dl.doubtnut.com/l/_E3NoEGM14aBz
https://dl.doubtnut.com/l/_uXFX4d0RgdA3


Watch Video Solution

7. If f(x)
mx + 1 x ≤

π

2

(sinx) + n x >
π

2

 is continuous at x =
π
2

, then …...

A. m = 1, n = 0

B. m =
nπ
2

+ 1

C. n =
mπ
2

D. m = n =
π
2

Answer: C

Watch Video Solution

{

8. If f(x) = |sinx|, then

A. f is everywhere differentiable

https://dl.doubtnut.com/l/_uXFX4d0RgdA3
https://dl.doubtnut.com/l/_GqdnLA7Y3but
https://dl.doubtnut.com/l/_vJBfZRZWXpsl


B. f is everywhere continuous but not differentiable at x = nπ, n ∈ Z

C. f is everywhere continuous but not differentiable at

x = 2n +
π
2

, n ∈ Z

D. none of the above

Answer: B

Watch Video Solution

( )

9. If y = log
1 - x2

1 + x2 , then 
dy
dx

 is equal to

A. 
4x3

1 - x4

B. 
-4x

1 - x4

C. 
1

4 - x4

D. 
-4x3

1 - x4

Answer: B

( )

https://dl.doubtnut.com/l/_vJBfZRZWXpsl
https://dl.doubtnut.com/l/_lt147KIPqqnZ


Watch Video Solution

10. If y = √sinx + y, then 
dy
dx

 is equal to

A. 
cosx

2y - 1

B. 
cosx

1 - 2y

C. 
sinx

1 - 2y

D. 
sinx

2y - 1

Answer: A

Watch Video Solution

11. The derivative of cos - 1 2x2 - 1  w.r.t cos - 1x is

A. 2

B. 
-1

2√1 - x2

( )

https://dl.doubtnut.com/l/_lt147KIPqqnZ
https://dl.doubtnut.com/l/_P3yD55b4STfr
https://dl.doubtnut.com/l/_JwvTb0ohbeHj


C. 
2
x

D. 1 - x2

Answer: A

Watch Video Solution

12. If x = t2 and y = t3, then 
d2y

dx2  is equal to

A. 
3
2

B. 
3
4t

C. 
3
2t

D. 
3t
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_JwvTb0ohbeHj
https://dl.doubtnut.com/l/_TIpCZjQa0VJI


13. The value of c in Rolle's theorem for the function f(x) = x3 in the

interval x ∈ 0, √3

A. 1

B. -1

C. 
3
2

D. 
1
3

Answer: A

Watch Video Solution

[ ]

14. For the function f(x) = x +
1
x

, x ∈ [1, 3] the value of c for mean value

theorem is

A. 1

B. √3

C. 2

https://dl.doubtnut.com/l/_EFXx6opCb8IF
https://dl.doubtnut.com/l/_x2dURfeCdM86


D. None of these

Answer: B

Watch Video Solution

15. If f(x) = 2x and g(x) =
x2

2
+ 1, 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. 
g(x)
f(x)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_x2dURfeCdM86
https://dl.doubtnut.com/l/_JkGgdmlqQ4gC


16. The function f(x) =
4 - x2

4x - x3  is

A. discontinuous at only one point

B. discontinuous at exactly two points

C. discontinuous at exactly three points

D. none of the above

Answer: C

Watch Video Solution

17. The set of points where the function f given by f(x) = |2x - 1|sinx is

differentiable is x ∈  ……….

A. R

B. R -
1
2

C. (0, ∞)

{ }

https://dl.doubtnut.com/l/_gVdhqWHTaXE9
https://dl.doubtnut.com/l/_AyK9uUoLWDzJ


D. none of these

Answer: B

Watch Video Solution

18. The function f(x) = cotx is discontinuous on the set

A. {x ∣ x = nπ, n ∈ Z}

B. {x ∣ x = 2nπ, n ∈ Z}

C. x ∣ x = (2n + 1)
π
2

, n ∈ Z

D. x ∣ x =
nπ
2

, n ∈ Z

Answer: A

Watch Video Solution

{ }
{ }

19. The function f(x) = e | x |  is

https://dl.doubtnut.com/l/_AyK9uUoLWDzJ
https://dl.doubtnut.com/l/_SUYb28eMZknU
https://dl.doubtnut.com/l/_pRnE4aq3DdnK


A. continuous everywher but not differentiable at x= 0

B. continuous and differentiable everywhere

C. Not continuous at x= 0

D. none of the above

Answer: A

Watch Video Solution

20. If f(x) = x2sin
1
x

, where x ≠ 0, then the value of the function f at x=0,

so that the function is continuous at x= 0, is

A. 0

B. -1

C. 1

D. None of these

Answer: A

( )

https://dl.doubtnut.com/l/_pRnE4aq3DdnK
https://dl.doubtnut.com/l/_gZGNU7oktUHG


Watch Video Solution

21. If f(x)
mx + 1 x ≤

π

2

(sinx) + n x >
π

2

 is continuous at x =
π
2

, then …...

A. m = 1, n = 0

B. m =
nπ
2

+ 1

C. n =
mπ
2

D. m = n =
π
2

Answer: C

Watch Video Solution

{

22. If f(x) = |cosx|, then f′
π
4

 is equal to …… 0 < x <
π
2

A. f is everywhere differentiable

( )

https://dl.doubtnut.com/l/_gZGNU7oktUHG
https://dl.doubtnut.com/l/_ErthJlG7eOQb
https://dl.doubtnut.com/l/_dC94wAWbI85w


B. f is everywhere continuous but not differentiable at x = nπ, n ∈ Z

C. f is everywhere continuous but not differentiable at

x = 2n +
π
2

, n ∈ Z

D. none of the above

Answer: B

Watch Video Solution

( )

23. If y = log
1 - x2

1 + x2 , then 
dy
dx

 is equal to

A. 
4x3

1 - x4

B. 
-4x

1 - x4

C. 
1

4 - x4

D. 
-4x3

1 - x4

Answer: B

( )

https://dl.doubtnut.com/l/_dC94wAWbI85w
https://dl.doubtnut.com/l/_JeDQVj2o4Iro


Watch Video Solution

24. If y = √sinx + y, then 
dy
dx

 is equal to

A. 
cosx

2y - 1

B. 
cosx

1 - 2y

C. 
sinx

1 - 2y

D. 
sinx

2y - 1

Answer: A

Watch Video Solution

25. The derivative of cos - 1 2x2 - 1  w.r.t cos - 1x is

A. 2

B. 
-1

2√1 - x2

( )

https://dl.doubtnut.com/l/_JeDQVj2o4Iro
https://dl.doubtnut.com/l/_ahbiMKsQYVaT
https://dl.doubtnut.com/l/_O2hsay2ZHUbO


C. 
2
x

D. 1 - x2

Answer: A

Watch Video Solution

26. If x = t2 and y = t3, then 
d2y

dx2  is equal to

A. 
3
2

B. 
3
4t

C. 
3
2t

D. 
3t
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_O2hsay2ZHUbO
https://dl.doubtnut.com/l/_aZyZAZ7Y7GxS


27. The value of c in Rolle's theorem for the function f(x) = x3 in the

interval x ∈ 0, √3

A. 1

B. -1

C. 
3
2

D. 
1
3

Answer: A

Watch Video Solution

[ ]

28. For the function f(x) = x +
1
x

, x ∈ [1, 3] the value of c for mean value

theorem is

A. 1

B. √3

C. 2

https://dl.doubtnut.com/l/_V46c0WKSChMt
https://dl.doubtnut.com/l/_DJxWZqFivfNT


NCERT Exemplar Problems and Solution (Fillers)

D. None of these

Answer: B

Watch Video Solution

1. Does there exist a function which is continuous everywhere but not

differentiable at exactly two points ? Justify your answer.

Watch Video Solution

2. Derivative of x2 w.r.t x3 is……

Watch Video Solution

3. If f(x) = |cosx|, then f′
π
4

 is equal to …… 0 < x <
π
2( )

https://dl.doubtnut.com/l/_DJxWZqFivfNT
https://dl.doubtnut.com/l/_gCr4OJF3MM9p
https://dl.doubtnut.com/l/_r3ji1AQnadbz
https://dl.doubtnut.com/l/_3qlNUp4PbgM0


Watch Video Solution

4. If f(x) = |cosx - sinx|, then f′
π
3

 is equal to …….

Watch Video Solution

( )

5. For the curve √x + √y = 1,
dy
dx

at
1
4

,
1
4

 is ……….

Watch Video Solution

( )

6. Does there exist a function which is continuous everywhere but not

differentiable at exactly two points ? Justify your answer.

Watch Video Solution

7. Derivative of x2 w.r.t x3 is……

https://dl.doubtnut.com/l/_3qlNUp4PbgM0
https://dl.doubtnut.com/l/_a1JdPoBzJGVq
https://dl.doubtnut.com/l/_9Qspp5g07kyB
https://dl.doubtnut.com/l/_GcaKKhMCGIb7
https://dl.doubtnut.com/l/_Yayxb0beZWrK


NCERT Exemplar Problems and Solution (True/False)

Watch Video Solution

8. If f(x) = |cosx|, then f′
π
4

 is equal to …… 0 < x <
π
2

Watch Video Solution

( )

9. If f(x) = |cosx - sinx|, then f′
π
3

 is equal to …….

Watch Video Solution

( )

10. For the curve √x + √y = 1,
dy
dx

at
1
4

,
1
4

 is ……….

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Yayxb0beZWrK
https://dl.doubtnut.com/l/_1xyAvNoubpem
https://dl.doubtnut.com/l/_obSqIMfu6o2c
https://dl.doubtnut.com/l/_AzAVtjGJvCCb


1. Rolle's theorem is applicable for the function f(x) = |x - 1|in x ∈ [0, 2]

Watch Video Solution

2. If f is continuous on its domain D, then |f| is also continuous on D

Watch Video Solution

3. The composition of two continuous function is a continuous function

Watch Video Solution

4. Trigonometric and inverse trigonometric functions and differentiable

in their respective domain.

Watch Video Solution

https://dl.doubtnut.com/l/_lJlA00ny7aOQ
https://dl.doubtnut.com/l/_4fxyIVBsbbfv
https://dl.doubtnut.com/l/_sF87jAULvfb9
https://dl.doubtnut.com/l/_mMnqF1KYUECj


5. If f.g is continuous at x=a, then f and g are separately continuous at x=

a.

Watch Video Solution

6. Rolle's theorem is applicable for the function f(x) = |x - 1|in x ∈ [0, 2]

Watch Video Solution

7. If f is continuous on its domain D, then |f| is also continuous on D

Watch Video Solution

8. The composition of two continuous function is a continuous function

Watch Video Solution

https://dl.doubtnut.com/l/_ACUJgwoeaNvb
https://dl.doubtnut.com/l/_rad2vtR3ZoDS
https://dl.doubtnut.com/l/_16WmkowjKoSS
https://dl.doubtnut.com/l/_8BtNE4aBRLPx


Practice Paper - 5 (Section - A)

9. Trigonometric and inverse trigonometric functions and differentiable in

their respective domain.

Watch Video Solution

10. If f.g is continuous at x=a, then f and g are separately continuous at x=

a.

Watch Video Solution

1. 
d
dx √xsinx = …… (0 < x < π)

A. 
xsinx + cosx

√xsinx

B. 
xcosx

2√xsinx

C. 
xcosx + sinx

2√xsinx

( )

https://dl.doubtnut.com/l/_gtLVVAZP8skb
https://dl.doubtnut.com/l/_lvtProfNKiS4
https://dl.doubtnut.com/l/_knmpty5rDGZV


D. 
1

2√xsinx

Watch Video Solution

2. 
d
dx tan - 1x + cot - 1x = ……

A. 0

B. 
1

1 + x2

C. -
1

1 + x2

D. Does not exist

Watch Video Solution

( )

3. 
d
dx

aa = ……(a > 0)

A. aa(1 + loga)

( )

https://dl.doubtnut.com/l/_knmpty5rDGZV
https://dl.doubtnut.com/l/_wv6EUC5vIHT8
https://dl.doubtnut.com/l/_ad0GSELYC2x4


B. 0

C. aa

D. Does not exist

Watch Video Solution

4. √x + √y = √a then
dy
dx

= ……..

A. 
y
x

B. 
y
x

C. -
y
x

D. -
x
y

Watch Video Solution

√
√
√

https://dl.doubtnut.com/l/_ad0GSELYC2x4
https://dl.doubtnut.com/l/_k5Hh7gVClkHh


5. If 2t = v2 then 
dv
dt

= …….

A. 0

B. 
1
v

C. 
1
2

D. -
1

v2

Watch Video Solution

6. 
d
dx √xsinx = …… (0 < x < π)

A. 
xsinx + cosx

√xsinx

B. 
xcosx

2√xsinx

C. 
xcosx + sinx

2√xsinx

D. 
1

2√xsinx

( )

https://dl.doubtnut.com/l/_HyTIhJeuSGbF
https://dl.doubtnut.com/l/_oP6Wa9DYkboi


Watch Video Solution

7. 
d
dx

tan - 1x + cot - 1x = ……

A. 0

B. 
1

1 + x2

C. -
1

1 + x2

D. Does not exist

Watch Video Solution

( )

8. 
d
dx aa = ……(a > 0)

A. aa(1 + loga)

B. 0

C. aa

( )

https://dl.doubtnut.com/l/_oP6Wa9DYkboi
https://dl.doubtnut.com/l/_5Nrf8EzqG5YC
https://dl.doubtnut.com/l/_4LWGdozvtlBW


D. Does not exist

Watch Video Solution

9. √x + √y = √a then
dy
dx

= ……..

A. 
y
x

B. 
y
x

C. -
y
x

D. -
x
y

Watch Video Solution

√
√
√

10. If 2t = v2 then 
dv
dt = …….

https://dl.doubtnut.com/l/_4LWGdozvtlBW
https://dl.doubtnut.com/l/_sfTXKwW57oSd
https://dl.doubtnut.com/l/_vBbE4qbT5F1T


Practice Paper - 5 (Section- B)

A. 0

B. 
1
v

C. 
1
2

D. -
1

v2

Watch Video Solution

1. If xy = ex - y, then find 
dy
dx

Watch Video Solution

2. f(x) =
kx + 1, x ≤ π
cosx x > π

 If the function f(x) is continuous at x = π, then

find the value of k.

Watch Video Solution

{

https://dl.doubtnut.com/l/_vBbE4qbT5F1T
https://dl.doubtnut.com/l/_a8fWb6epMEP9
https://dl.doubtnut.com/l/_x7zVTDOHFpRD


Watch Video Solution

3. Find 
dy
dx  in the following 

x3 + x2y + xy2 + y3 = 81

Watch Video Solution

4. Find the derivative of sin2x with respect to ecosx

Watch Video Solution

5. If xy = ex - y, then find 
dy
dx

Watch Video Solution

6. f(x) =
kx + 1, x ≤ π
cosx x > π  If the function f(x) is continuous at x = π, then

find the value of k.

{

https://dl.doubtnut.com/l/_x7zVTDOHFpRD
https://dl.doubtnut.com/l/_9iztT83Z7FVb
https://dl.doubtnut.com/l/_iMuZYXYOSYqH
https://dl.doubtnut.com/l/_QvZDe5LH3jfR
https://dl.doubtnut.com/l/_RjVF5PGxLz7M


Practice Paper -5 (Section-C)

Watch Video Solution

7. Find 
dy
dx

 in the following 

x3 + x2y + xy2 + y3 = 81

Watch Video Solution

8. Find the derivative of sin2x with respect to ecosx

Watch Video Solution

1. Verify Mean Value Theorem, if f(x) = x3 - 5x2 - 3x in the interval [a, b],

where a=1 and b=3. Find all c ∈ (1, 3) for which f'(c )= 0

Watch Video Solution

https://dl.doubtnut.com/l/_RjVF5PGxLz7M
https://dl.doubtnut.com/l/_KjZ6jwYX4LYb
https://dl.doubtnut.com/l/_Dta5TcHaJgDG
https://dl.doubtnut.com/l/_JqDEBKaub6Y0
https://dl.doubtnut.com/l/_O7RG1XIul9uj


2. Prove that the greatest integer function defined by f(x) = [x], 0 < x < 3

is not differentiable at x=1 and x=2.

Watch Video Solution

3. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = a(cosθ + θsinθ), y = a(sinθ - θcosθ)

Watch Video Solution

4. Find 
dy
dx

 in the following 

y = sin - 1 2x√1 - x2 , -
1

√2
< x <

1

√2

Watch Video Solution

( )

5. Find 
dy
dx

, y = xsinx + (sinx)cosx

https://dl.doubtnut.com/l/_O7RG1XIul9uj
https://dl.doubtnut.com/l/_XMrMMPC1Oq8Q
https://dl.doubtnut.com/l/_pHZ6DKmx2U19
https://dl.doubtnut.com/l/_l7HCJsXs8WGO


Watch Video Solution

6. Verify Mean Value Theorem, if f(x) = x3 - 5x2 - 3x in the interval [a, b],

where a=1 and b=3. Find all c ∈ (1, 3) for which f'(c )= 0

Watch Video Solution

7. Prove that the greatest integer function defined by f(x) = [x], 0 < x < 3

is not differentiable at x=1 and x=2.

Watch Video Solution

8. If x and y are connected parametrically by the equations without

eliminating the parameter, find 
dy
dx

 

x = a(cosθ + θsinθ), y = a(sinθ - θcosθ)

Watch Video Solution

https://dl.doubtnut.com/l/_l7HCJsXs8WGO
https://dl.doubtnut.com/l/_r5FKEebFvbb8
https://dl.doubtnut.com/l/_gmP8ve7CFT8Q
https://dl.doubtnut.com/l/_COfzbuM5Y8LM
https://dl.doubtnut.com/l/_ZlH07xPDXiZT


Practice Paper - 5 (Section-D)

9. Find 
dy
dx  in the following 

y = sin - 1 2x√1 - x2 , -
1

√2
< x <

1

√2

Watch Video Solution

( )

10. Find 
dy
dx

, y = xsinx + (sinx)cosx

Watch Video Solution

1. If y = ecos - 1x, - 1 ≤ x ≤ 1, then prove that 1 - x2 d2y

dx2 - x
dy
dx

- y = 0

Watch Video Solution

( )

2. Differentiate w.r.t x the function 0 < x <
π
2

, cot - 1
√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx[ ]

https://dl.doubtnut.com/l/_ZlH07xPDXiZT
https://dl.doubtnut.com/l/_EFmj8eCgRSCX
https://dl.doubtnut.com/l/_pYMJiws9PpPt
https://dl.doubtnut.com/l/_tturslaUp63G


Watch Video Solution

3. If y = ecos - 1x, - 1 ≤ x ≤ 1, then prove that 1 - x2 d2y

dx2 - x
dy
dx

- y = 0

Watch Video Solution

( )

4. Prove that : 

cot - 1
√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx
=

x
2

, x ∈ 0,
π
4

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_tturslaUp63G
https://dl.doubtnut.com/l/_w68kMV5LpTb1
https://dl.doubtnut.com/l/_5u56WyC61oKi

