
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

DERIVATIVES

Solved Examples And Exercises

1. Differentiate the following with respect to 
(i)


(ii)
 
(iii) 

Watch Video Solution

x :

x3ex sinx x sinx logx xn(log)
a
xex

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_w0oXROO88JPD


2. Differentiate the following functions with

respect
to 
:


Watch Video Solution

x
x + ex

1 + logx

3. If 
prove that 
.

Watch Video Solution

f(x) = αxn, α =
f ′ (1)

n

4. Differentiate the following functions with

respect
to x : (ax + b)n(cx + d)n

https://dl.doubtnut.com/l/_w0oXROO88JPD
https://dl.doubtnut.com/l/_kstdl4DVTH9l
https://dl.doubtnut.com/l/_mDXmtUxxn6c2
https://dl.doubtnut.com/l/_otkAmYfu8BpY


Watch Video Solution

5. If 
 are two differentiable

functions, show that 
 is also

differentiable such that

Watch Video Solution

f(x)andg(x)

f(x)g(x)

[f(x)g(x)] = f(x) {g(x)} + g(x) {f(x)}
d

dx

d

dx

d

dx

6. The differentiation of  (a >0)
 with

respect to x i.e. 

Watch Video Solution

(log)ax

((log)ax) =
d

dx

1

x(log)ea

https://dl.doubtnut.com/l/_otkAmYfu8BpY
https://dl.doubtnut.com/l/_XH9T2LIYAbce
https://dl.doubtnut.com/l/_ljwEIt8379UG


7. If 
 , prove that 

Watch Video Solution

y = √ + √
x

a

a

x

2xy = ( − )
dy

dx

x

a

a

x

8. If for  and 

and , then find  and 

Watch Video Solution

f(x) = λx2 + μx + 12 f' (4) = 15

f' (2) = 11 λ μ

9. Differentiate x2 cos x

https://dl.doubtnut.com/l/_ljwEIt8379UG
https://dl.doubtnut.com/l/_vgzj2isYlIt5
https://dl.doubtnut.com/l/_VUSQvfoBvmhD
https://dl.doubtnut.com/l/_PUnuQfpHL0OJ


Watch Video Solution

10. Using first principles, prove that

Watch Video Solution

{ } = −
d

dx

1

f(x)

f ′ (x)

{f(x)}2

11. If 

then find 

Watch Video Solution

y = √ , x ∈ (0, ) ∪ ( , π),
1 − cos 2x

1 + cos 2x

π

2

π

2

.
dy

dx

https://dl.doubtnut.com/l/_PUnuQfpHL0OJ
https://dl.doubtnut.com/l/_Bs73m2pWpG2b
https://dl.doubtnut.com/l/_FjDtGe2MUhIr
https://dl.doubtnut.com/l/_PptNNzV8091B


12. The differentiation of 
 i.e. 

Watch Video Solution

loge x, is .
1

x

((loge x) = )
d

dx

1

x

13. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x √ax + b

14. Differentiate  by first princeple

Watch Video Solution

xn

https://dl.doubtnut.com/l/_PptNNzV8091B
https://dl.doubtnut.com/l/_FUyKfSPuM0K3
https://dl.doubtnut.com/l/_H7fpUIHCi1Ud


15. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x tan √x

16. The differentiation of 
with respect to x is


i.e. 

Watch Video Solution

tanx

sec2 x. (tanx) = sec2 x
d

dx

https://dl.doubtnut.com/l/_H7fpUIHCi1Ud
https://dl.doubtnut.com/l/_DbdXpPlKioBA
https://dl.doubtnut.com/l/_AUgCgb2vBFmd


17. The differentiation of 
with respect to  is


i.e. 

Watch Video Solution

cot x x

−cos ec2x. (cot x) = − cos ec2x
d

dx

18. (x) The differentiation of secx with respect to x

is 

Watch Video Solution

secx tanx

19. The differentiation of 
with respect to 

is 
 i.e. 

cos ecx x

−cosecx cot x.

https://dl.doubtnut.com/l/_PXRZ91YdJImr
https://dl.doubtnut.com/l/_jungikRFj7Ns
https://dl.doubtnut.com/l/_PeMk5cUErKSP


Watch Video Solution

(cos ec) = − cos ecx cot x
d

dx

20. The differentiation of 
with respect to  is 


i.e. 

Watch Video Solution

e−x x

−e−x . (e−x) = − e−xd

dx

21. Differentiate the following functions with

respect
to 


Watch Video Solution

x : e3 logx

https://dl.doubtnut.com/l/_PeMk5cUErKSP
https://dl.doubtnut.com/l/_hdP0Qf0NrlNp
https://dl.doubtnut.com/l/_5jmM1MUK0V7V


22. Let 
 be a differentiable and let 
 a be a

constant. Then 
 is also differentiable such

that 

Watch Video Solution

f(x) c

cf(x)

{cf(x)} = c (f(x)).
d

dx

d

dx

23. Differentiate the following functions with

respect
to 


A. 


B. 


C. 


x : (√x + )

2
1

√x

1 − ( )
2

1

x

1 + ( )
21

x

x − ( )
21

x

https://dl.doubtnut.com/l/_b7RZSMBUCLMl
https://dl.doubtnut.com/l/_0lcSISG2j1lY


D. None of these

Answer: A

Watch Video Solution

24. Differentiate the following functions with

respect
to 
:


Watch Video Solution

x
3x

x + tanx

25. Differentiate the following functions with

respect
to 
:
x
10x

sinx

https://dl.doubtnut.com/l/_0lcSISG2j1lY
https://dl.doubtnut.com/l/_rgoJ86WciId9
https://dl.doubtnut.com/l/_Brmw5Jc7Jm2R


Watch Video Solution

26. 


differentiate f(x) with respect to x
at x = 1

A. 0

B. 1

C. e

D. none of these

Answer: C

Watch Video Solution

f(x) = x2ex logx

https://dl.doubtnut.com/l/_Brmw5Jc7Jm2R
https://dl.doubtnut.com/l/_eGFdZXRSn6kA


27. Differentiate the following functions with

respect
to 


Watch Video Solution

x
secx + tanx

secx − tanx

28. If 
 show

that 

Watch Video Solution

y = 1 + + + + + ,
x

1!

x2

2!

x3

3!

xn

n !

− y + = 0.
dy

dx

xn

n !

https://dl.doubtnut.com/l/_eGFdZXRSn6kA
https://dl.doubtnut.com/l/_tfQp0b5cXzAN
https://dl.doubtnut.com/l/_Bl13FQ2XqtSj


29. If 
 show that 

Watch Video Solution

y = 1 + + + + ,
x

1!

x2

2!

x3

3!

= y −
dy

dx

xn

n !

30. Differentiate the following functions with

respect
to 

Watch Video Solution

x

x4(5 sinx − 3 cos x)

https://dl.doubtnut.com/l/_DiIdpOoG2ntK
https://dl.doubtnut.com/l/_XryXWBZduHV1


31. Differentiate the following functions with

respect
to 

Watch Video Solution

x

(x sinx + cos x)(ex + xx + logx)

32. Differentiate the following functions with

respect
to 
:


Watch Video Solution

x
ex + sinx

1 + logx

https://dl.doubtnut.com/l/_AA9RnvBw7V7m
https://dl.doubtnut.com/l/_vd24w2vXnacx


33. Differentiate the following functions with

respect
to 
:


Watch Video Solution

x
ex − tanx
cot x − xn

34. The differentiation of 
with respect to x is

-sinx
i.e. 

Watch Video Solution

cos x

(cos x) = − sinx
d

dx

35. The differentiation of 
with respect to  is


i.e. 

sinx x

cos x. (sinx) = cos x
d

dx

https://dl.doubtnut.com/l/_Ea1CxyvAsyXL
https://dl.doubtnut.com/l/_hIWTWDeIZUzi
https://dl.doubtnut.com/l/_qiJuXt1PtaX9


Watch Video Solution

36. Differentiate 
from the first principles.

Watch Video Solution

log sinx

37. Find the derivative of 
 from first

principles.

Watch Video Solution

s ∈ x3

https://dl.doubtnut.com/l/_qiJuXt1PtaX9
https://dl.doubtnut.com/l/_BD22fWGWO56o
https://dl.doubtnut.com/l/_QOfAMhZ2yoLT


38. The differentiation of 
 with

respect to  is 
 i.e. 

Watch Video Solution

ax(a > 0, a ≠ 1)

x ax(log)ea.

(ax) = ax(log)
e
a

d

dx

39. Differentiate  from the first principle.

Watch Video Solution

e√tan x

40. If  where  ,
 then

differentiation of 
with respect to  

f(x) = xn x ∈ R

xn x isxn− 1.

https://dl.doubtnut.com/l/_pS7z9b6AjqXX
https://dl.doubtnut.com/l/_FsP8uTgcd59U
https://dl.doubtnut.com/l/_gFvo16bnSere


Watch Video Solution

41. Find the derivatives of 

Watch Video Solution

f(x) = tanxatx = 0

42. If is a real valued function defined by


then find 

Watch Video Solution

f(x) = x2 + 4x + 3, f ′ (1)andf ′ (3).

https://dl.doubtnut.com/l/_gFvo16bnSere
https://dl.doubtnut.com/l/_3vH1VUBvJgEw
https://dl.doubtnut.com/l/_8Q93RQ2eJKCx


43. If 
 are differentiate functions,

then show that 
 are also

differentiable such that

Watch Video Solution

f(x)andg(x)

f(x) ± g(x)

{f(x) ± g(x)} = {f(x)} ± {g(x)}
d

dx

d

dx

d

dx

44. If 
 are two differentiable

functions and 
 , then show that 
 is

also differentiable

Watch Video Solution

f(x)andg(f)

g(x) ≠ 0
f(x)

g(x)

{ } =
d

dx

f(x)

g(x)

g(x) {f(x)} − f(x) {g(x)}d

dx

d

dx

[g(x)]2

https://dl.doubtnut.com/l/_8cgRsIly7Ual
https://dl.doubtnut.com/l/_WcVBOToERQJY


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


 in two

ways - first by repeated application
 of product

rule, second by logarithmic differentiation.

Watch Video Solution

(u
.
v

.
w) = v

.
w + u

.
w + u

.
v

d

dx

du

dx

.
dv

dx

dw

dx

46. Differentiation of a constant function is zero

i.e., 

Watch Video Solution

(c) = 0.
d

dx

https://dl.doubtnut.com/l/_WcVBOToERQJY
https://dl.doubtnut.com/l/_OBZWP89EXUUy
https://dl.doubtnut.com/l/_23KOj8p4csYH


47. If 

What is 

A. 2

B. 1

C. 0

D. none of these

Answer: B

Watch Video Solution

f(x) = mx + c and f(0) = f ′ (0) = 1.

f(2) ?

https://dl.doubtnut.com/l/_ZIXBKz9cKrD8


48. Find

Watch Video Solution

, wheny = 3 tanx + 5(log)ax + √x − 3ex + .
dy

dx

1

x

49. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x cot √x

50. Differentiate the following functions with

respect
to 
from first principles:
x √sinx

https://dl.doubtnut.com/l/_6L9pb695aiFE
https://dl.doubtnut.com/l/_SmmtVYtZArJJ
https://dl.doubtnut.com/l/_k8BHmCG27u5h


Watch Video Solution

51. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x sin(√x)

52. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x √ax + b

https://dl.doubtnut.com/l/_k8BHmCG27u5h
https://dl.doubtnut.com/l/_vUlQEk5wS9Dj
https://dl.doubtnut.com/l/_v2I4r15HF6Zt


53. Differentiate the following functions with

respect
to 
from first principles:


Watch Video Solution

x
1

x

54. Differentiate the following functions with

respect
to 
from first principles:


A. 

B. 

C. 

D. None of these

x
x − 1

x + 1

x − 1

x + 1

x − 1

(x + 1)2

2

(x + 1)2

https://dl.doubtnut.com/l/_mqEPUWwjCSJ6
https://dl.doubtnut.com/l/_5VyARIyT2xU6


Answer: C

Watch Video Solution

55. Find the derivative of

Watch Video Solution

f(x) = k\ a t\ x = 0\ and\ x = 5.

56. Find the derivative of 

Watch Video Solution

s i n x\ a t\ x = 0.

https://dl.doubtnut.com/l/_5VyARIyT2xU6
https://dl.doubtnut.com/l/_A9xAuEi0usH8
https://dl.doubtnut.com/l/_GbweE6o48vmY
https://dl.doubtnut.com/l/_rOUngFZl7PE8


57. Let  be a real valued function defined by


Find .

Watch Video Solution

f

f(x) = x2 + 1. f' (2)

58. Find the derivative of  at

. Also, prove that 

Watch Video Solution

f(x) = 2x2 + 3x − 5

x = − 1

f' (0) + 3f' ( − 1) = 0.

59. Find the derivative of f(x) = 3x\ a t\ x = 2.

https://dl.doubtnut.com/l/_rOUngFZl7PE8
https://dl.doubtnut.com/l/_V48PopRxwie8
https://dl.doubtnut.com/l/_8Va8plmmT73J


Watch Video Solution

60. Find the derivative of

A. 10

B. 20

C. 100

D. 98

Answer: B

Watch Video Solution

f(x) = x2 − 2  a t x = 10

https://dl.doubtnut.com/l/_8Va8plmmT73J
https://dl.doubtnut.com/l/_DmrZC4TzffAu


61. Find the derivative of

Watch Video Solution

f(x) = 99x\ a t\ x = 100

62. Find the derivative of 

Watch Video Solution

f(x) = cos x\ a t\ x = 0

63. Find the derivative of 

Watch Video Solution

f(x) = x\ at\ x = 1

https://dl.doubtnut.com/l/_LYWyNS8wLMwS
https://dl.doubtnut.com/l/_IKqLEtv1oxzQ
https://dl.doubtnut.com/l/_Pz94Do8s7p21


64. Find the derivative of the function at the

indicated point: 

Watch Video Solution

sinx at x =
π

2

65. Find the derivative of the following function at

the indicated point: 

Watch Video Solution

x\ at\ x = 1

66. Find the derivative of the following function at

the indicated point: 2 cos x\ at\ x = \ 
π

2

https://dl.doubtnut.com/l/_h1nSjKcLrzRV
https://dl.doubtnut.com/l/_emKpRjegTE6B
https://dl.doubtnut.com/l/_EzRCU6QLp917


Watch Video Solution

67. Find the derivative of the following function at

the indicated point: 

Watch Video Solution

sin 2x\ at\ x =
π

2

68. The distance  in metres ived by a particle

travelling in a straight line in  seconds is given by

. Find the speed of the particle

at the end of 2 seconds.

Watch Video Solution

f(t)

t

f(t) = t2 + 3t + 4

https://dl.doubtnut.com/l/_EzRCU6QLp917
https://dl.doubtnut.com/l/_ocloF8rCXNhS
https://dl.doubtnut.com/l/_1ZFoqTI3BfDD


69. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = x2 ( − , )
1

2

1

4

70. Find the derivatives of the following function

from first principle: 

Watch Video Solution

x3 − 27

https://dl.doubtnut.com/l/_1ZFoqTI3BfDD
https://dl.doubtnut.com/l/_rpNZUQOGUDWv
https://dl.doubtnut.com/l/_RQeNBYRyMujL


71. Find the derivatives of the following function

from first principle: 

Watch Video Solution

(x − 1)(x − 2)

72. Find the derivatives of the following function

from first principle: 

Watch Video Solution

1

x2

73. Differentiate the following function with

respect to 
from first principle: x √2x + 3

https://dl.doubtnut.com/l/_EgOPQ2JHP3xQ
https://dl.doubtnut.com/l/_rwXyJIaqHCVE
https://dl.doubtnut.com/l/_6fpn5JTJgtDY


Watch Video Solution

74. Differentiate the following function with

respect to 
from first principle: 

Watch Video Solution

x √4 − x

75. Differentiate the following function with

respect to 
from first principle: 

Watch Video Solution

x ax2 +
b

x

https://dl.doubtnut.com/l/_6fpn5JTJgtDY
https://dl.doubtnut.com/l/_aKSH3y7fJSSy
https://dl.doubtnut.com/l/_Kv6DTyi5J7jO


76. Differentiate the following function with

respect to 
from first principle: 

Watch Video Solution

x
2x + 3

3x + 2

77. Differentiate the following function with

respect to 
from first principle: 

Watch Video Solution

x x− 3 / 2

78. Differentiate each of the following from first

principle: 
2

x

https://dl.doubtnut.com/l/_SS9dZgOiRiLS
https://dl.doubtnut.com/l/_njcpfYW92KX7
https://dl.doubtnut.com/l/_N4Ik8mfXSQjl


Watch Video Solution

79. Differentiate each of the following from first

principle: 

Watch Video Solution

x2 + 1

x

80. Differentiate each of the following from first

principle: 

Watch Video Solution

x + 2

3x + 5

https://dl.doubtnut.com/l/_N4Ik8mfXSQjl
https://dl.doubtnut.com/l/_23i6UqlIUaae
https://dl.doubtnut.com/l/_UwH7zPQuaJ0d


81. Differentiate each of the following from first

principle: 

Watch Video Solution

x2 + x + 3

82. Differentiate each of the following from first

principle: 

Watch Video Solution

(x2 + 1)(x − 5)

83. Differentiate each of the following from first

principle: e−x

https://dl.doubtnut.com/l/_t4hLiFSE7l1R
https://dl.doubtnut.com/l/_iYmTNB5EWUyl
https://dl.doubtnut.com/l/_bNxDJzB4cN3c


Watch Video Solution

84. Differentiate each of the following from first

principle: 

Watch Video Solution

xex

85. Differentiate each of the following from first

principle:

Watch Video Solution

sin(x + 1)

https://dl.doubtnut.com/l/_bNxDJzB4cN3c
https://dl.doubtnut.com/l/_oXxJGWU5icWl
https://dl.doubtnut.com/l/_Q69oExk7u9lK


86. Differentiate each of the following from first

principle: 

Watch Video Solution

x cos x

87. Differentiate each of the following from first

principle: 

Watch Video Solution

1

√x

88. Differentiate each of the following from first

principle: 
x2 − 1

x

https://dl.doubtnut.com/l/_2o0JwdRrDu58
https://dl.doubtnut.com/l/_09Fq5vB0pgjw
https://dl.doubtnut.com/l/_V5hWwjBRwbNC


Watch Video Solution

89. Differentiate each of the following from first

principle: 

Watch Video Solution

kxn

90. Differentiate each of the following from first

principle: 

Watch Video Solution

(x + 2)3

https://dl.doubtnut.com/l/_V5hWwjBRwbNC
https://dl.doubtnut.com/l/_Tvk0z7z9VcKz
https://dl.doubtnut.com/l/_JRE0B43rvUHu


91. Differentiate each of the following from first

principle: 

Watch Video Solution

√2x2 + 1

92. Differentiate each of the following from first

principle: 

Watch Video Solution

e3x

93. Differentiate each of the following from first

principle: −x

https://dl.doubtnut.com/l/_Zd43YyOjSKXh
https://dl.doubtnut.com/l/_hDbIM6mMr1z6
https://dl.doubtnut.com/l/_51vQeP1gTMhw


Watch Video Solution

94. Differentiate each of the following from first

principle: 

Watch Video Solution

cos(x − )
π

8

95. Differentiate each of the following from first

principle:

Watch Video Solution

sin(2x − 3)

https://dl.doubtnut.com/l/_51vQeP1gTMhw
https://dl.doubtnut.com/l/_hzMq8k8waX2Z
https://dl.doubtnut.com/l/_qPSStfByArQi


96. Differentiate each of the following from first

principle: 

Watch Video Solution

1

x3

97. Differentiate each of the following from first

principle: 

Watch Video Solution

x + 1

x + 2

98. Differentiate each of the following from first

principle: 
1

√3 − x

https://dl.doubtnut.com/l/_hkYsR5PYo8Cw
https://dl.doubtnut.com/l/_ZbrDL9Gwl3GF
https://dl.doubtnut.com/l/_9xBE9npRoQ52


Watch Video Solution

99. Differentiate each of the following from first

principle: 

Watch Video Solution

x3 + 4x2 + 3x + 2

100. Differentiate each of the following from first

principle: 

Watch Video Solution

2x + 3

x − 2

https://dl.doubtnut.com/l/_9xBE9npRoQ52
https://dl.doubtnut.com/l/_wDlm4bg0AOIh
https://dl.doubtnut.com/l/_C2onCSfgwBOx


101. Differentiate each of the following from first

principle: 

Watch Video Solution

eax+ b

102. Differentiate each of the following from first

principle: 

Watch Video Solution

( − x) − 1

103. Differentiate each of the following from first

principle: x sinx

https://dl.doubtnut.com/l/_pNxFOpNilzl3
https://dl.doubtnut.com/l/_SWyeI69w7tvx
https://dl.doubtnut.com/l/_lxvOpWZNlclb


Watch Video Solution

104. Differentiate each of the following from first

principle: 

Watch Video Solution

√sin 2x

105. Differentiate each of the following from first

principle: 

Watch Video Solution

x2 sinx

https://dl.doubtnut.com/l/_lxvOpWZNlclb
https://dl.doubtnut.com/l/_kfBVeZNfYWuE
https://dl.doubtnut.com/l/_5dLkhxgCHFyY


106. Differentiate each of the following from first

principle: 

Watch Video Solution

x2ex

107. Differentiate each of the following from first

principle: 

Watch Video Solution

e√ax+ b

108. Differentiate each of the following from first

principle: tan2 x

https://dl.doubtnut.com/l/_tQLlj1aL61gu
https://dl.doubtnut.com/l/_3PNUpNWRgmyi
https://dl.doubtnut.com/l/_Y4Yt4FWreLCE


Watch Video Solution

109. Differentiate each of the following from first

principle: 

Watch Video Solution

sin √2x

110. Differentiate each of the following from first

principle: 

Watch Video Solution

sinx

x

https://dl.doubtnut.com/l/_Y4Yt4FWreLCE
https://dl.doubtnut.com/l/_ZkRKjrGYi3Dc
https://dl.doubtnut.com/l/_aXlRlyd2J38K


111. Differentiate each of the following from first

principle: 

Watch Video Solution

√sin(3x + 1)

112. Differentiate each of the following from first

principle: 

Watch Video Solution

ex
2 + 1

113. Differentiate each of the following from first

principle: a√x

https://dl.doubtnut.com/l/_yubnXIntRKSs
https://dl.doubtnut.com/l/_cCfwuDERGWaZ
https://dl.doubtnut.com/l/_vL0wVZ4gxfbh


Watch Video Solution

114. Differentiate each of the following from first

principle: 

A. 2 sec(2x+1)

B. 

C. 

D. 

Answer: null

Watch Video Solution

tan(2x + 1)

sec2(2x + 1)

2 sec2(2x + 1)

2 cos2(2x + 1)

https://dl.doubtnut.com/l/_vL0wVZ4gxfbh
https://dl.doubtnut.com/l/_8E91yIBVbbKM


115. Differentiate each of the following from first

principle: 

Watch Video Solution

cos √x

116. Differentiate the following from first principle:

Watch Video Solution

tan 2x

https://dl.doubtnut.com/l/_8E91yIBVbbKM
https://dl.doubtnut.com/l/_5bJH65IehPPQ
https://dl.doubtnut.com/l/_DqabgDcNhEdd


117. Differentiate each of the following from first

principle: 

Watch Video Solution

tan √x

118. Differentiate each of the following from first

principle: 

Watch Video Solution

cos x
x

119. Differentiate each of the following from first

principle: sinx + cos x

https://dl.doubtnut.com/l/_Wv0oCjB4rEMJ
https://dl.doubtnut.com/l/_mJzNqt6NSXvQ
https://dl.doubtnut.com/l/_HgcS4RG5dQyX


Watch Video Solution

120. Differentiate each of the following from first

principle: 

Watch Video Solution

e√2x

121. Differentiate the following from first principle:

.

Watch Video Solution

3x
2

https://dl.doubtnut.com/l/_HgcS4RG5dQyX
https://dl.doubtnut.com/l/_AQhRbQGLqqkn
https://dl.doubtnut.com/l/_yG27jULpqLJY


122. Differentiate each of the following from first

principle: 

Watch Video Solution

√tanx

123. Differentiate each of the following from first

principle: 

Watch Video Solution

tan2x

124. Differentiate the following with respect of x :

(x2 − 3x + 2)(x + 1)

https://dl.doubtnut.com/l/_mPvsfh1J8Cer
https://dl.doubtnut.com/l/_EVkhzzMBZEMH
https://dl.doubtnut.com/l/_SPsZ3zirEuSP


Watch Video Solution

125. Differentiate the following with respect of

Watch Video Solution

x :(√x + )

3
1

√x

126. Differentiate the following with respect of

Watch Video Solution

x :
sin(x + a)

cos x

https://dl.doubtnut.com/l/_SPsZ3zirEuSP
https://dl.doubtnut.com/l/_RQj13nHo8UGe
https://dl.doubtnut.com/l/_smQImTaU8Ffz
https://dl.doubtnut.com/l/_ovCPjZJJII9o


127. Differentiate the following with respect of

Watch Video Solution

x : x4 − 2 sinx + 3 cos x

128. Differentiate the following with respect of

Watch Video Solution

x : 3x + x3 + 33

129. Differentiate the following with respect of

x : − 2√x +
x3

3

5

x2

https://dl.doubtnut.com/l/_ovCPjZJJII9o
https://dl.doubtnut.com/l/_sErfhCvDJUZb
https://dl.doubtnut.com/l/_20XxDAfDMFq5


Watch Video Solution

130. Differentiate the following with respect of

Watch Video Solution

x : ex log a + ea logx + ea log a

131. Differentiate the following with respect of

Watch Video Solution

x : (2x2 + 1)(3x + 2)

https://dl.doubtnut.com/l/_20XxDAfDMFq5
https://dl.doubtnut.com/l/_a7hj6h15gdSe
https://dl.doubtnut.com/l/_dLbYTaweMPkF


132. Differentiate the following with respect of

Watch Video Solution

x : (log)3x + 3(log)ex + 2 tanx

133. Differentiate the following with respect of

Watch Video Solution

x :(x + )(√x + )
1

x

1

√x

https://dl.doubtnut.com/l/_lQfqhWa4UzER
https://dl.doubtnut.com/l/_HR0L24H7mrRp


134. Differentiate the following with respect of

Watch Video Solution

x :
(x3 + 1)(x − 2)

x2

135. Differentiate the following with respect of

Watch Video Solution

x : a0x
n + a1x

n− 1 + a2x
n− 2 + + an− 1x + an.

136. Differentiate the following with respect of

x :
(x + 5)(2x2 − 1)

x

https://dl.doubtnut.com/l/_ZbC1R5n18BKK
https://dl.doubtnut.com/l/_Qx1GaxhyKup6
https://dl.doubtnut.com/l/_wbHyGG7DjrNe


Watch Video Solution

137. Differentiate the following with respect of

Watch Video Solution

x : cos(x + a)

138. If fin d

Watch Video Solution

y = ( + )
2

,
sinx

2
cos x

2
atx =

dy

dx

π

6

https://dl.doubtnut.com/l/_wbHyGG7DjrNe
https://dl.doubtnut.com/l/_bRzw8aW8uhFy
https://dl.doubtnut.com/l/_bAcKZfSxu8Xg


139. If

Watch Video Solution

\ y = ( ), \ f ∈ d \ at\ x =
2 − 3 cos x

sinx

dy

dx

π

4

140. Differentiate the following with respect of

Watch Video Solution

x :
2x2 + 3x + 4

x

141. Differentiate the following with respect of

x :
a cos x + b sinx + c

sinx

https://dl.doubtnut.com/l/_97WJF4kvnsyL
https://dl.doubtnut.com/l/_K0VGNGGfCC2f
https://dl.doubtnut.com/l/_pleQiwXcUwBy


Watch Video Solution

142. Differentiate the following with respect of

Watch Video Solution

x : 2 secx + 3 cot x − 4 tanx

143. Differentiate the following with respect of

Watch Video Solution

x : + 2x+ 3 +
1

sinx
4

logx 3

https://dl.doubtnut.com/l/_pleQiwXcUwBy
https://dl.doubtnut.com/l/_3WSv6Iuyw7A6
https://dl.doubtnut.com/l/_SQQ9Wbvd1tUM


144. Differentiate the following with respect of

Watch Video Solution

x : log( ) + 5xa − 3ax +
3√x2 + 6

4√x− 31

√x

145. Differentiate the following with respect of

Watch Video Solution

x :
cos(x − 2)

sinx

https://dl.doubtnut.com/l/_ltbIMRtbr7Lo
https://dl.doubtnut.com/l/_pX3bahFUybAH


146. Find the rate of at which the function


 changes with

respect to .

Watch Video Solution

f(x) = x4 − 2x3 + 3x2 + x + 5

x

147. If , find 

.

Watch Video Solution

y = − x7 + 6x3 − x
2x9

3

5

7

at x = 1
dy

dx

https://dl.doubtnut.com/l/_GjIZj98NO7hJ
https://dl.doubtnut.com/l/_bHhKjL10IJH8


148. For the function


 . Prove

that .

Watch Video Solution

f(x) = + + ... + + x + 1
x100

100

x99

99

x2

2

f ′ (1) = 100f ′ (0)

149. Differentiate the following with respect of

Watch Video Solution

x : x sinx

https://dl.doubtnut.com/l/_A8frtzYj3oNL
https://dl.doubtnut.com/l/_I7mH1uOKI3tn


150. Differentiate the following with respect of

Watch Video Solution

x : ex sinx + xn cos x

151. Differentiate the following with respect of

Watch Video Solution

x : (x + secx)(x − tanx)

152. Differentiate the following with respect of

x : (x2 + 1)cos x

https://dl.doubtnut.com/l/_wGnCxMHMotX8
https://dl.doubtnut.com/l/_BBk6rValw7eA
https://dl.doubtnut.com/l/_wvC4eqEARV8m


Watch Video Solution

153. Differentiate the following with respect of

Watch Video Solution

x :
x3 sinx

cos x

154. Differentiate the following with respect of

Watch Video Solution

x : ex(x + logx)

https://dl.doubtnut.com/l/_wvC4eqEARV8m
https://dl.doubtnut.com/l/_YIvaDPjzeEgU
https://dl.doubtnut.com/l/_Wxu5Npgj1hKM


155. Differentiate the following with respect of

Watch Video Solution

x : (x + cos x)(x − tanx)

156. Differentiate the following with respect of

Watch Video Solution

x : (ax2 + sinx)(p + q cos x)

157. Using mathematical induction prove that :

 for all .(xn) = nxn− 1d

dx
n ∈ N

https://dl.doubtnut.com/l/_fmezAPI22DMI
https://dl.doubtnut.com/l/_GVdJMVsdRCUG
https://dl.doubtnut.com/l/_syEEsun0KZQ5


Watch Video Solution

158. Differentiate the following function with

respect of 

Watch Video Solution

x : x3 sinx

159. Differentiate the following function with

respect of 

Watch Video Solution

x : xn tanx

https://dl.doubtnut.com/l/_syEEsun0KZQ5
https://dl.doubtnut.com/l/_D6bFrlSPpIrv
https://dl.doubtnut.com/l/_VRoBUT8KmiI6


160. Differentiate the following function with

respect of x: 

Watch Video Solution

sinx cos x

161. Differentiate the following function with

respect of 

Watch Video Solution

x : x5ex + x6 logx

162. Differentiate the following function with

respect of x : (1 + x2)cos x

https://dl.doubtnut.com/l/_6PkgToBoDkrV
https://dl.doubtnut.com/l/_MZ6yyDsptXYs
https://dl.doubtnut.com/l/_1rw6MIm9c3VV


Watch Video Solution

163. Differentiate the following function with

respect of 

Watch Video Solution

x : ex log √x tanx

164. Differentiate the following function with

respect of 

Watch Video Solution

x : x5(3 − 6x− 9)

https://dl.doubtnut.com/l/_1rw6MIm9c3VV
https://dl.doubtnut.com/l/_mRzSha1xtamF
https://dl.doubtnut.com/l/_STiNDW5TtBkf


165. Differentiate the following function with

respect of 

Watch Video Solution

x :
ax + b

cx + d

166. Differentiate the following function with

respect of 

Watch Video Solution

x : x3ex

167. Differentiate the following function with

respect of x : xn loga x

https://dl.doubtnut.com/l/_Fl7JgSq00czA
https://dl.doubtnut.com/l/_UifQo85hlFrv
https://dl.doubtnut.com/l/_LrlwGsMJQvUF


Watch Video Solution

168. Differentiate the following function with

respect of 

Watch Video Solution

x :
2x cot x

√x

169. Differentiate the following function with

respect of x: 

Watch Video Solution

sinx + cos x

sinx − cos x

https://dl.doubtnut.com/l/_LrlwGsMJQvUF
https://dl.doubtnut.com/l/_cH2Ejpq6ihRD
https://dl.doubtnut.com/l/_U5yOBxaZa8xf


170. Differentiate the following function with

respect of 

Watch Video Solution

x : sin2 x

171. Differentiate the following function with

respect of x: 

Watch Video Solution

x3 ex cos x

172. Differentiate the following function with

respect of x\ : x− 4(3 − 4x− 5)

https://dl.doubtnut.com/l/_fpRV5zS1Ng17
https://dl.doubtnut.com/l/_YQpREIytswFX
https://dl.doubtnut.com/l/_CHtHhxQcbWFv


Watch Video Solution

173. Differentiate the following function with

respect of 

Watch Video Solution

x : (x3 + x2 + 1)sinx

174. Differentiate the following function with

respect of : 

Watch Video Solution

x x2 sinx logx

https://dl.doubtnut.com/l/_CHtHhxQcbWFv
https://dl.doubtnut.com/l/_j4XIbEDUR0o9
https://dl.doubtnut.com/l/_whdo3isoZ6EW


175. Differentiate the following function with

respect of 

Watch Video Solution

x : (1 − 2 tanx)(5 + 4 sinx)

176. Differentiate the following function with

respect of 

Watch Video Solution

x : (log)x2x

https://dl.doubtnut.com/l/_RNYyWcpxFfmZ
https://dl.doubtnut.com/l/_0JhkKQTljE57


177. Differentiate the following function with

respect of 

Watch Video Solution

x :
x2 cos( )π

4

sinx

178. Differentiate the following function with

respect of 

Watch Video Solution

x : (2x2 − 3)sinx

https://dl.doubtnut.com/l/_YjodbyTFUMqN
https://dl.doubtnut.com/l/_SoGvvgJMg9i6


179. Differentiate the following function with

respect of 

Watch Video Solution

x : x− 3(5 + 3x)

180. Differentiate in two ways, using product rule

and otherwise, the function


 .Verify that the answer

are the same.

Watch Video Solution

(1 + 2 tanx)(5 + 4 cos x)

https://dl.doubtnut.com/l/_2ivA4jHSsLo3
https://dl.doubtnut.com/l/_rAOwrR17cQrT


181. Differentiate each of the following functions

by the product rule and the other method and

verify that answer from both the methods is the

same.

(i) 


(ii) 


Watch Video Solution

(3x2 + 2)
2

(x + 2)(x + 3)

182. Differentiate the following function by the

product rule and the other method and verify

https://dl.doubtnut.com/l/_9cMYoIocwsTU
https://dl.doubtnut.com/l/_BDxBpoFaDvwO


that answer from both the methods is the same :

Watch Video Solution

(3 secx − 4 cos ecx)( − 2 sinx + 5 cos x)

183. Differentiate the following function with

respect of  : 

Watch Video Solution

x
ex

1 + sinx

184. Differentiate the following function with

respect of 

Watch Video Solution

x :
sinx + cos x

sinx − cos x

https://dl.doubtnut.com/l/_BDxBpoFaDvwO
https://dl.doubtnut.com/l/_V9f1LA5iVv12
https://dl.doubtnut.com/l/_9q3Q7MaRY2Gs


Watch Video Solution

185. Differentiate the following function with

respect of  : 

Watch Video Solution

x
x + sinx

x + cos x

186. Differentiate the following function with

respect of 

Watch Video Solution

x :
secx − 1

secx + 1

https://dl.doubtnut.com/l/_9q3Q7MaRY2Gs
https://dl.doubtnut.com/l/_fQuU0WKzOHBd
https://dl.doubtnut.com/l/_qyMrOBEyEtm7


187. Differentiate the following function with

respect of 

Watch Video Solution

x :
x2 + 1

x + 1

188. Differentiate the following function with

respect of 

Watch Video Solution

x :
1

ax2 + bx + c

189. Differentiate the following function with

respect of x :
x tanx

secx + tanx

https://dl.doubtnut.com/l/_iLcstUqp39v4
https://dl.doubtnut.com/l/_GMUMPULViVF1
https://dl.doubtnut.com/l/_CoIUzHJNK9ae


Watch Video Solution

190. Differentiate the following function with

respect of 

Watch Video Solution

x :
sinx − x cos x

x sinx + cos x

191. Differentiate the following function with

respect of 

Watch Video Solution

x :
a + sinx

1 + a sinx

https://dl.doubtnut.com/l/_CoIUzHJNK9ae
https://dl.doubtnut.com/l/_5hJGICqsSw6a
https://dl.doubtnut.com/l/_Fpy4Cq8u0fdI


192. Differentiate the following function with

respect of 

Watch Video Solution

x :
x

1 + tanx

193. Differentiate the following function with

respect of 

Watch Video Solution

x :
secx − 1

secx + 1

194. Differentiate the following function with

respect of x :
xn

sinx

https://dl.doubtnut.com/l/_PHLpI8Hmd7UT
https://dl.doubtnut.com/l/_gBcJ1DgEfJCP
https://dl.doubtnut.com/l/_IA8gz4s7N4dN


Watch Video Solution

195. Differentiate the following function with

respect of 

Watch Video Solution

x :
x2 + 1

x + 1

196. Differentiate the following function with

respect of 

Watch Video Solution

x  :
ax2 + bx + c

px2 + qx + r

https://dl.doubtnut.com/l/_IA8gz4s7N4dN
https://dl.doubtnut.com/l/_bLMIfMuX51pv
https://dl.doubtnut.com/l/_qgUpAmN3K0TV


197. Differentiate the following function with

respect of 

Watch Video Solution

x :
ex

1 + x2

198. Differentiate the following function with

respect of 

Watch Video Solution

x :
x sinx

1 + cos x

199. Differentiate the following function with

respect of 2-x+1)/(x^2+x+1)`

https://dl.doubtnut.com/l/_GFtpLtZeNYQA
https://dl.doubtnut.com/l/_DonDy7HAkhBI
https://dl.doubtnut.com/l/_C0XfwLgHk0dd


Watch Video Solution

200. Differentiate the following function with

respect of 

Watch Video Solution

x :
1 + logx

1 − logx

201. Differentiate the following function with

respect of 

Watch Video Solution

x :
a + b sinx

c + d cos x

https://dl.doubtnut.com/l/_C0XfwLgHk0dd
https://dl.doubtnut.com/l/_9b6HoXKPkkKy
https://dl.doubtnut.com/l/_azZ18eJ42I2u


202. Differentiate the following function with

respect of 

Watch Video Solution

x :
x5 − cos x

sinx

203. Differentiate the following function with

respect of 

Watch Video Solution

x :
ax + b

px2 + qx + r

204. Differentiate the following function with

respect of x :
x

1 + tanx

https://dl.doubtnut.com/l/_bPSwVdQ9oSbh
https://dl.doubtnut.com/l/_SSgomYXwoJft
https://dl.doubtnut.com/l/_uOUopysVZgRk


Watch Video Solution

205. Differentiate the following function with

respect of 

Watch Video Solution

x  :
2x cot x

√x

206. Differentiate the following function with

respect of 

Watch Video Solution

x  : sec(tan(√x ))

https://dl.doubtnut.com/l/_uOUopysVZgRk
https://dl.doubtnut.com/l/_zNwYpJ1Z5O8F
https://dl.doubtnut.com/l/_I0ScyvKFY4Iv


207. Differentiate the following function with

respect
of 

Watch Video Solution

x :
1 + 3x

1 − 3x

208. Differentiate the following function with

respect
of 

Watch Video Solution

x :
4x + 5 sinx

3x + 7 cos x

209. Differentiate the following function with

respect of x :
px2 + qx + r

ax + b

https://dl.doubtnut.com/l/_7ziWTHOf5RQO
https://dl.doubtnut.com/l/_iXqMqb4ZjgV9
https://dl.doubtnut.com/l/_oWuHEWFz66pg


Watch Video Solution

210. Differentiate the following function with

respect of 

Watch Video Solution

x :
x + cos x

tanx

211. Differentiate the function with respect of

Watch Video Solution

x  :
1

a x2 + b x + c

https://dl.doubtnut.com/l/_oWuHEWFz66pg
https://dl.doubtnut.com/l/_c8Oz2fpX4g1t
https://dl.doubtnut.com/l/_UKULyb90tYGy


212. Write the value of .

Watch Video Solution

lim
x→ c

f(x) − f(c)

x − c

213. Write the value of .

Watch Video Solution

lim
x→ a

xf(a) − af(x)

x − a

214. If 
 then write the value of 

Watch Video Solution

x < 2,

(√x2 − 4x + 4).
d

dx

https://dl.doubtnut.com/l/_ojQEt8tGRcPb
https://dl.doubtnut.com/l/_df8InjEBnQoK
https://dl.doubtnut.com/l/_UFC6Jk7H7oLA


215. If , then find 

Watch Video Solution

< x < π
π

2

(√ )
d

dx

1 + cos 2x

2

216. Write the value of .

Watch Video Solution

(x |x|)
d

dx

217. Write the value of 

Watch Video Solution

{(x + |x|)|x|}.
d

dx

https://dl.doubtnut.com/l/_TJedzwqG1YXd
https://dl.doubtnut.com/l/_yNBwQ7P0Yaoy
https://dl.doubtnut.com/l/_HqV7lA47gaKU


218. If  , write the value of 

.

Watch Video Solution

f(x) = |x| + |x − 1|

(f(x))
d

dx

219. Write the value of the derivative of

.

Watch Video Solution

f(x) = |x − 1| + |x − 3| at x = 2

220. If , write f(x) =
x2

|x|
(f(x))

d

dx

https://dl.doubtnut.com/l/_HqV7lA47gaKU
https://dl.doubtnut.com/l/_NGJamwzWaDgE
https://dl.doubtnut.com/l/_ervM31VWHKvQ
https://dl.doubtnut.com/l/_hEoENdqJWxzJ


Watch Video Solution

221. Write the value of .

Watch Video Solution

(log|x|)
d

dx

222. If 
then write the value

of 

Watch Video Solution

f(1) = 1, f ′ (1) = 2,

lim
x→ 1

√f(x) − 1

√x − 1

https://dl.doubtnut.com/l/_hEoENdqJWxzJ
https://dl.doubtnut.com/l/_bm6kbbDQwctq
https://dl.doubtnut.com/l/_ueG9VEK82wtA


223. Write the derivative of 
 at 

Watch Video Solution

f(x) = 3 |2 + x|

x = − 3.

224. If  and  ,

then write the value of 

Watch Video Solution

|x| < 1 y = 1 + x + x2 + x3 + ...

.
dy

dx

225. Let , then  is

a.  b. 1 c. 0 d. -1

f(x) = x − [x], x ∈ R f ′( )
1

2
3

2

https://dl.doubtnut.com/l/_u4hEGXQrXKlt
https://dl.doubtnut.com/l/_NSPFYP5UPXN5
https://dl.doubtnut.com/l/_iFCIYCghl7EZ


Watch Video Solution

226. If , then 
is
a. 
b. 
c. 

d. 0

Watch Video Solution

f(x) =
x − 4

2√x
f ′ (1)

5

4
4
5

1

227. If  , then 


a. 
b. 
c. 
d. 

Watch Video Solution

y = 1 + + + + ...
x

1!

x2

2!

x3

3!

=
dy

dx
y + 1 y − 1 y y2

https://dl.doubtnut.com/l/_iFCIYCghl7EZ
https://dl.doubtnut.com/l/_5UzSNL0OXdrI
https://dl.doubtnut.com/l/_C5uEUGvOeFXt


228. If

,

then 
equals
a. 150
b. -50 c. -150 d. 50

Watch Video Solution

f(x) = 1 − x + x2 − x3 + ... − x99 + x100

f ′ (1)

229. If , then =
 a. 
 b. 


c. 
d. 

Watch Video Solution

y =
1 + 1

x2

1 − 1
x2

dy

dx
−

4x

(x2 − 1)
2

−
4x

x2 − 1

1 − x2

4x

4x

x2 − 1

https://dl.doubtnut.com/l/_negB4srbkRvo
https://dl.doubtnut.com/l/_F422DQxh6wRV


230. If , then 
is a. 1
b.

 c. 
d. 0

Watch Video Solution

y = √x +
1

√x
 at x = 1

dy

dx

1

2

1

√2

231. If 
 then 


is equal to a. 5050
b. 5049
c. 5051
d. 50051

Watch Video Solution

f(x) = x100 + x99 + ... + x + 1,

f ′ (1)

232. If 
 then 


is equal to
a. 
b. 
c. 50 d. 0

f(x) = 1 + x + + ... + ,
x2

2
x100

100

f ′ (1)
1

100
100

https://dl.doubtnut.com/l/_sgEIQOIU3fSC
https://dl.doubtnut.com/l/_87Us4eJXy52X
https://dl.doubtnut.com/l/_m4qtTEvyF40j


Watch Video Solution

233. if , then  at x=0 is equal

to

Watch Video Solution

y =
sinx + cos x

sinx − cos x

dy

dx

234. If , then  at x = 0 is: a. 


b. 
c. 0 d. 1

Watch Video Solution

y =
sin(x + 9)

cos x

dy

dx

cos 9 sin 9

https://dl.doubtnut.com/l/_m4qtTEvyF40j
https://dl.doubtnut.com/l/_vvbpki4tr8Vn
https://dl.doubtnut.com/l/_J0ZGIqzkwpnl


235. If , then  is
a. 
b. 
c.

0 d. does not exist

Watch Video Solution

f(x) =
xn − an

x − a
f' (a) 1

1

2

236. If , then  is
a. 
b. 1 c.

0 d. 

Watch Video Solution

f(x) = x sinx f' ( )
π

2

1

2

−1

https://dl.doubtnut.com/l/_CT9xz2j7fr5m
https://dl.doubtnut.com/l/_NdkNbt4tL2XD

