
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

DIFFERENTIATION

Examples

1. If y =
1 - cos2x
1 + cos2x

, x ∈ 0,
π
2

∪
π
2

, π , 
then find 
dy
dx

.

Watch Video Solution

√ ( ) ( )

2. Find the derivative of e√x
w.r.t. x
using the first principle.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bkAlIcdbz0KP
https://dl.doubtnut.com/l/_mxC9LW2X8rjY
https://dl.doubtnut.com/l/_apyFcVIbFLZD


3. If f(x) = xtan - 1x, 
find f ′ √3 
using the first principle.

Watch Video Solution

( )

4. If f(x) = [2x]sin3πx then prove that f′ k + = 6kπ( - 1)k, (where [.]

denotes the greatest integer function and k ∈ N).

Watch Video Solution

( )

5. Let f :R
→


 satisfying |f(x)| ≤ x2
∀x ∈ R
 be differentiable at x = 0. 
 The

find f ′ (0)
.

Watch Video Solution

6. A function f :R
→
R
 satisfies the equation f(x + y) = f(x)f(y)
 for all

x, y ∈ Randf(x) ≠ 0f or allx ∈ R
.

 If f(x)
 is differentiable at 

x = 0andf ′ (0) = 2, 
then prove that f ′ (x) = 2f(x)
.

https://dl.doubtnut.com/l/_apyFcVIbFLZD
https://dl.doubtnut.com/l/_T6FGeaazYo3j
https://dl.doubtnut.com/l/_eDtaY6t1oGTH
https://dl.doubtnut.com/l/_Iv2JPwSvcA01


Watch Video Solution

7. If y = 1 + x
1
4 1 + x

1
2 1 - x

1
4 
, then find 

dy
dx

.

Watch Video Solution

( )( )( )

8. If f(x) = x|x|, 
then prove that f ′ (x) = 2|x|

Watch Video Solution

9. If y = 1 =
x
1!

+
x2

2!
+

x3

3!
+ +

xn

n !
, 
show that 

dy
dx

- y +
xn

n !
= 0.

Watch Video Solution

10. Find 
dy
dx


for y = sin - 1(cosx), 
where x ∈ (0, 2π)
.

Watch Video Solution

https://dl.doubtnut.com/l/_Iv2JPwSvcA01
https://dl.doubtnut.com/l/_TYkw9fiimszi
https://dl.doubtnut.com/l/_ZmWejDd2dD5p
https://dl.doubtnut.com/l/_lDC41WK8qmvK
https://dl.doubtnut.com/l/_L4IKzEiRipkU


11. Differentiate sin - 1 2x√1 - x2 
with respect to x
if
`-1/(sqrt(2))

Watch Video Solution

( )

12. `y=tan^(-1)((acosx-bsinx)/(bcosx+asinx)),w h e r e-pi/2-1`

Watch Video Solution

13. y = sin - 1 x

1 + x2 + cos - 1 x

1 + x2 , 
where `0

Watch Video Solution

( ) ( )

14. Find 
dy
dx


for y = sin x2 + 1
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_L4IKzEiRipkU
https://dl.doubtnut.com/l/_ALFzwxVcIObg
https://dl.doubtnut.com/l/_Fatd6ynRfMpc
https://dl.doubtnut.com/l/_buaOHZZ6SFY4
https://dl.doubtnut.com/l/_u9KFS5VZRCq0
https://dl.doubtnut.com/l/_pYKxwHpUKPYl


15. If y = log sin
x2

3
- 1 , thenf ∈ d

dy
dx

.

Watch Video Solution

√ { ( )}

16. Differentiate the function f(x) = sec tan √x 
with respect to x
.

Watch Video Solution

( ( )

17. Find 
dy
dx

f or y = log x + √a2 + x2
.

Watch Video Solution

( )

18. y = tan - 1
√1 + x2 + √1 - x2

√1 + x2 - √1 - x2
, where
`-1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_pYKxwHpUKPYl
https://dl.doubtnut.com/l/_6xp9W6XIipva
https://dl.doubtnut.com/l/_5HMqN26vslAJ
https://dl.doubtnut.com/l/_SuRB82n0j1Ma
https://dl.doubtnut.com/l/_BF0wpEQ4YQmL


19. Find 
dy
dx


for `y=tan^(-1)sqrt((a-x)/(a+x),)-a

Watch Video Solution

20. If y = sin - 1 x√1 - x - √x√1 - x2 
and `0

Watch Video Solution

[ )

21. If y =
tan - 11

1 + x + x2 +
tan - 11

x2 + 3x + 3
+

tan - 11

x2 + 5x + 7
+ + 
 upto n
 terms, then

find the value of y ′ (0)
.

Watch Video Solution

22. Let f :R
→
R
 be a one-one onto differentiable function, such that 

f(2) = 1andf ′ (2) = 3. 
The find the value of 
d
dx

f - 1(x)
x= 1

Watch Video Solution

(( ( )))

https://dl.doubtnut.com/l/_BF0wpEQ4YQmL
https://dl.doubtnut.com/l/_JpegEHnGWGmI
https://dl.doubtnut.com/l/_eHY0e83IezIR
https://dl.doubtnut.com/l/_aa4iIdTSmbUw


23. If f(x) = cosxcos2xcos4xcos(8x). cos16x then find f′
π
4

Watch Video Solution

( )

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

=
cos2(a + y)

sina

.

Watch Video Solution

25. Find 
dy
dx

f or y = xsinxlogx
.

Watch Video Solution

26. Evaluate lim h→ 0
(a + h)2. sin - 1(a + h) - a2sin - 1a

h .

Watch Video Solution

https://dl.doubtnut.com/l/_aa4iIdTSmbUw
https://dl.doubtnut.com/l/_1eK0lOVZqMEV
https://dl.doubtnut.com/l/_NGbksXFTFmqz
https://dl.doubtnut.com/l/_h0Ov3ULKrItw
https://dl.doubtnut.com/l/_7QyXvPt9OZPN
https://dl.doubtnut.com/l/_pu01eRJzIMFG


27. Differentiate y =
ex

1 + sinx

Watch Video Solution

28. If f(x) = cosxcos2xcos4xcos(8x). cos16x then find f′
π
4

Watch Video Solution

( )

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

=
cos2(a + y)

sina

.

Watch Video Solution

30. If
y =
1 - x
1 + x

, provethat 1 - x2 dy
dx

+ y = 0

Watch Video Solution

√ ( )

https://dl.doubtnut.com/l/_pu01eRJzIMFG
https://dl.doubtnut.com/l/_p9ZTSahQakFj
https://dl.doubtnut.com/l/_9D5ooaxcHsfd
https://dl.doubtnut.com/l/_Rj8X54vG9GQF


31. Find the sum of the series 1 + 2x + 3x2 + (n - 1)xn - 2  using

differentiation.

Watch Video Solution

)

32. If √x + √y = 4, then find
dy
dx

.

Watch Video Solution

33. If xy + y2 = tanx + y, thenf ∈ d
dy
dx

.

Watch Video Solution

34. If y = x +
1

x +
1

x+
1

x+   .


, prove that 
dy
dx

=
y

2y - x

.

Watch Video Solution

https://dl.doubtnut.com/l/_jFD2enKNtZ1F
https://dl.doubtnut.com/l/_crCeQaVfqgrH
https://dl.doubtnut.com/l/_l48vJPdAVcx3
https://dl.doubtnut.com/l/_HgitvzrLU4x6


35. sec(x + y) = xy

Watch Video Solution

36. If y = sinx + sinx + sinx +  
.

→  ∞
, prove that 
dy
dx

=
cosx

2y - 1

Watch Video Solution

√ √ √

37. If log x2 + y2 = 2tan - 1 y
x

, show that
dy
dx

=
x + y
x - y

Watch Video Solution

( ) ( )

38. If y = y(x)
 and it
 follows the relation 4xexy = y + 5sin2x, 
 then y ′ (0)
 is

equal
to______

Watch Video Solution

https://dl.doubtnut.com/l/_gx75wR0Ux4Cv
https://dl.doubtnut.com/l/_Oxw37oCqEklr
https://dl.doubtnut.com/l/_h57nHxr4y9ab
https://dl.doubtnut.com/l/_qqKLNwkWhqAK
https://dl.doubtnut.com/l/_p8LTlzUrU4sQ


39. Find 
dy
dx

if x = a(θ - sinθ)andy = a(1 - cosθ)
.

Watch Video Solution

40. If x = a sec3θ
and y = a tan3θ
, find 
dy
dx


at θ =
π
3

Watch Video Solution

41. If x = ecos2t
and y = esin2t
, prove that 
dy
dx

= -
ylogx
xlogy

Watch Video Solution

42. Let y = x3 - 8x + 7andx = f(t)
.
I
f(dy)
dx

= 2andx = 3a = 0, 
 then find the

value of 
dx
dt a = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_p8LTlzUrU4sQ
https://dl.doubtnut.com/l/_HtOI6n8TaR1k
https://dl.doubtnut.com/l/_7eV7OqyxngmD
https://dl.doubtnut.com/l/_hCiaqnFeHAws


43. Find the derivative of 
√x(x + 4)

3
2

(4x - 3)
4

3

Watch Video Solution

44. If xmyn = (x + y)m+n, provethat
dy
dx

=
y
x

.

Watch Video Solution

45. Differentiate (logx)cosx
with respect to x
.

Watch Video Solution

46. If f(x) = |x| | sinx | , 
then find f ′ -
π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_awOnMerDUmiH
https://dl.doubtnut.com/l/_sJnbft8nbnXI
https://dl.doubtnut.com/l/_940lWJHHXPQ1
https://dl.doubtnut.com/l/_zHtmSHmM5aEV
https://dl.doubtnut.com/l/_uZC6Evgw2ABy


47. If y = xx ^ x ∧ ((((∞))))
, find 
dy
dx

.

Watch Video Solution

48. If f(x) = lim h→ 0
(sin(x + h))loge ( x+h ) - (sinx)logex

h
then find f(π /2).

Watch Video Solution

49. If x < 1, provethat

1

1 + x +
2x

1 + x2 +
4x3

1 + x4 + ∞ =
1

1 - x

Watch Video Solution

50. Differentiate log sin x w.r.t. √x.

Watch Video Solution

https://dl.doubtnut.com/l/_uZC6Evgw2ABy
https://dl.doubtnut.com/l/_fZjeZMqzXcGK
https://dl.doubtnut.com/l/_lWpbrOGzQzGq
https://dl.doubtnut.com/l/_aYOe2RAmGpvp


51. Differentiate tan - 1
√1 + x2 - 1

x 
with
respect to tan - 1x, 
when x ≠ 0.

Watch Video Solution

( )

52. Find the derivative of f(tanx)w
.
r

.
tg(secx)atx =

π
4

, 
 where 

f ′ (1) = 2andg ′ √2 = 4.

Watch Video Solution

( )

53. 

Let f(x) =

cosx sinx cosx
cos2x sin2x 2cos2x
cos3x sin3x 3cos3x

Then find the vlue of f′ (0) and f′ (π /2).

Watch Video Solution

| |

https://dl.doubtnut.com/l/_qbRpoHOZLgOA
https://dl.doubtnut.com/l/_1bYeqBfb06rF
https://dl.doubtnut.com/l/_xziXjoXavVSN


54. f(x) =

cosx x 1

2sinx x2 2x
tanx x 1

. Thenf ∈ dthevlueof lim x→ 0
f′ (x)
x

.

Watch Video Solution

| |

55. If y = cos - 1x
, find 
d2y

dx2 
in terms of y
alone.

Watch Video Solution

56. if y = x2 - 1 m, then the (2m)th differential coefficient of y is

Watch Video Solution

( )

57. If y = xlog{
x

(a + bx)
]
, then show that
x3d

2y

dx2 = x
dy
dx

- y
2.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GdoUlAj6Cjpk
https://dl.doubtnut.com/l/_VeIZPqaIQkwE
https://dl.doubtnut.com/l/_6ap4GZfWM3cF
https://dl.doubtnut.com/l/_yO3u7gBKIuS6


58. 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

[ ( ) ]

59. If y = eacos ( - 1 ) x, - 1 ≤ x < 1, showthat
 1 - x2 d2y

dx2 - x
dy
dx

- a2y = 0

Watch Video Solution

( )

60. If x = a(cost + tsint)
and y = a(sint - tcost), f ∈ d
d2y

dx2

.

Watch Video Solution

61. If g is inverse of f then prove that f′ ′ (g(x)) = - g′ ′ (x)(f′ (g(x)))3.

Watch Video Solution

https://dl.doubtnut.com/l/_vnhD7t8jxsKB
https://dl.doubtnut.com/l/_jAPzWJcuXL7A
https://dl.doubtnut.com/l/_5bivHFRictTW
https://dl.doubtnut.com/l/_0aoNmtyLY1H6


62. Let f(x) and g(x) be real valued functions such that f(x)g(x)=1,

∀x ∈ R. If f′ ′ (x) and g′ ′ (x) exists∀x ∈ R and f′ (x) and g′ (x) 


are never zero, then prove that 
f′ ′ (x)
f′ (x)

-
g′ ′ (x)
g′ (x)

=
2f′ (x)
f(x)

Watch Video Solution

63. Prove that ϕ(x) =

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

 is a constant polynomial.

Watch Video Solution

| |

64. Let
 f
x + y

2
=

f(x) + f(y)
2

f or allrealxandy
 If f ′ (0)
 exists and equals 

-1andf(0) = 1, thenf ∈ df(2)
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_0aoNmtyLY1H6
https://dl.doubtnut.com/l/_2cGxB2QDnz1k
https://dl.doubtnut.com/l/_N0D6J2yYIZsy
https://dl.doubtnut.com/l/_drCOzJvyb4JU
https://dl.doubtnut.com/l/_UqbEKqftaTrh


65. 

If f(x) + f(y) = f
x + y
1 - xy

for all x, y ∈ R, (xy ≠ 1), and lim x→ 0
f(x)
x

= 2 then f

Watch Video Solution

( )

66. Let f :R - {0} → R be a function which is differentiable in its domain

and satisfying the equation f(x + y) = f(x) + f(y) +
x + y
xy

-
1

x + y
,  also

f'(1)=2. Then find the function.

Watch Video Solution

67. Find function f(x) which is differentiable and satisfy the relation

f(x + y) = f(x) + f(y) + ex - 1 ey - 1 ∀x, y ∈ R, and f′ (0) = 2.

Watch Video Solution

( )( )

https://dl.doubtnut.com/l/_UqbEKqftaTrh
https://dl.doubtnut.com/l/_MOUyiQ4DXBG1
https://dl.doubtnut.com/l/_YhweTqU0vybw


68. If f
x
y

=
f(x)
f(y)

 ,∀y, f(y) ≠ 0 and f′ (1) = 2, find f(x) .

Watch Video Solution

( )

69. Let f :R
→
R
 be a function satisfying condition 

f x + y3 = f(x) + [f(y)]3f or allx, y ∈ R
.

If f ′ (0) ≥ 0, 
find f(10)

.

Watch Video Solution

( )

70. Let f(x + y) = f(x) + f(y) + 2xy - 1
 for all real xandy
 and f(x)
 be a

differentiable function. If f ′ (0) = cosα, 
the prove that f(x) > 0∀x ∈ R
.

Watch Video Solution

71. If f(x) = (log)x2(logx), 
then f ′ (x)
at x = e
is
0 (b)
1 (c) 
1
e


(d) 
1
2
e

Watch Video Solution

https://dl.doubtnut.com/l/_Fnsd1ggSVf2M
https://dl.doubtnut.com/l/_wws8l35VESgH
https://dl.doubtnut.com/l/_TUkAknMhE2V4
https://dl.doubtnut.com/l/_IY8rslSZelMW


72. Given that cos
x
2

. cos
x
4

. cos
x
8

.... . =
sinx
x


 Prove that

1

22 sec2 x
2

+
1

24 sec2 x
4

+ .... . = cosec2x -
1

x2

Watch Video Solution

( ) ( ) ( )
( ) ( ) ( ) ( )

73. If y = f ax andf ′ (sinx) = (log)ex, thenf ∈ d
dy
dx

, 
if it exists, where `pi/2

Watch Video Solution

( )

74. If Pn
 is the sum of a G
.
P

.

 upto n
 terms (n ≥ 3), 
 then prove that 

(1 - r)
dPn

dr = (1 - n)Pn + nPn - 1, 
where r
is the common ratio of G
.
P

.

Watch Video Solution

https://dl.doubtnut.com/l/_IY8rslSZelMW
https://dl.doubtnut.com/l/_Cu68hX4jg8Ja
https://dl.doubtnut.com/l/_hY100NrsTKh3
https://dl.doubtnut.com/l/_S9sMKkcahbKI


75. If g(x) -
f(x)

(x - a)(x - b)(x - c)
, wheref(x)
 is a
 polynomial of degree < 3,

then prove
 that

dg(x)
dx = 1af(a)(x - a) - 21bf(b)(x - b) - 21cf(c)(x - c) - 2 + a2a1b2b1c2c1

Watch Video Solution

| | | |

76. If x = cosecθ - sinθandy = cosecnθ - sinnθ, 
 then show that


x2 + 4
dy
dx

2
= n2 y2 + 4

.

Watch Video Solution

( )( ) ( )

77. 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

[ ]

https://dl.doubtnut.com/l/_3oF9jIx3cvXc
https://dl.doubtnut.com/l/_aNZRtz0uKjVY
https://dl.doubtnut.com/l/_XLriVSqHLfqj


78. Find the differential equation of the family of curves y = Ae2x + Be - 2x
,

where A and B are arbitrary constants.

Watch Video Solution

79. If y =
1
2

n - 1
cos ncos - 1x , 
then prove that y
satisfies the differential

equation 1 - x2 

d2y

dx2 - x
dy
dx

+ n2y = 0

Watch Video Solution

( ) ( )
( )

80. Let f(x)andg(x)
 be two function having finite nonzero third-order

derivatives fxandgx
 for all x ∈ R
.

 If f(x)g(x) = 1
 for all x ∈ R, 
 then prove

that
f / f ′ - g /g ′ = 3 f / f - g /g
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_sL9bW6Yj9ume
https://dl.doubtnut.com/l/_h7VUfeOmMAbx
https://dl.doubtnut.com/l/_f8UYGZkaixsM


81. If a curve is represented parametrically by the equation

x = f(t) and y = g(t) then prove that
d2y

dx2 = -
g′ (t)
f′ (t)

3 d2x

dy2

Watch Video Solution

[ ] ( )

82. If f
x + y

3
=

2 + f(x) + f(y)
3


 for all real xandy
 and f ′ (2) = 2, 
 then

determine y = f(x)
.

Watch Video Solution

( )

83. If f(x) =
f(x)
y

+
f(y)
x


holds for all real x
and y
greater than 0andf(x)
 is a

differentiable function for all x > 0
such that f(e) =
1
e

, thenf ∈ df(x)
.

Watch Video Solution

https://dl.doubtnut.com/l/_STrgFdVRvyhC
https://dl.doubtnut.com/l/_qR8BEeXGTHa0
https://dl.doubtnut.com/l/_e0TNm2hWnRXr


84. If a1sinx + a2sin2x + + ansinnx ≤ ∣ |sinx|
 for x ∈ R, 
 then prove that 

a1 + 2a1 + 3a + 3 + nan ≤ ∣

Watch Video Solution

| |
| |

85. Suppose p(x) = a0 + a1x + a2x
2 + + anx

n
.

 If |p(x)| ≤ ex - 1 - 1∣
 for all 

x ≥ 0, 
prove that a1 + 2a2 + + nan ≤ 1.

Watch Video Solution

| |

86. If y =
1 - cos2x
1 + cos2x

, x ∈ 0,
π
2

∪
π
2

, π , 
then find 
dy
dx

.

Watch Video Solution

√ ( ) ( )

87. Find the derivative of e√x
w.r.t. x
using the first principle.

Watch Video Solution

https://dl.doubtnut.com/l/_tJYMBnt7mZ5w
https://dl.doubtnut.com/l/_2JOx0odDGuMM
https://dl.doubtnut.com/l/_soHQng9VOr8B
https://dl.doubtnut.com/l/_r9dt0cVPPS8H


88. If f(x) = xtan - 1x, 
find f ′ √3 
using the first principle.

Watch Video Solution

( )

89. If f(x) = [2x]sin3πx then prove that f′ k + = 6kπ( - 1)k, (where [.]

denotes the greatest integer function and k ∈ N).

Watch Video Solution

( )

90. Let f :R
→


 satisfying |f(x)| ≤ x2
∀x ∈ R
 be differentiable at x = 0. 
 The

find f ′ (0)
.

Watch Video Solution

91. A function f :R
→
R
 satisfies the equation f(x + y) = f(x)f(y)
 for all

x, y ∈ Randf(x) ≠ 0f or allx ∈ R
.

 If f(x)
 is differentiable at 

https://dl.doubtnut.com/l/_r9dt0cVPPS8H
https://dl.doubtnut.com/l/_AtsM5ik4mQ1U
https://dl.doubtnut.com/l/_EI4IEd7YioMh
https://dl.doubtnut.com/l/_H6Ya8xsecVAb
https://dl.doubtnut.com/l/_2wNUX3ZwFnge


x = 0andf ′ (0) = 2, 
then prove that f ′ (x) = 2f(x)
.

Watch Video Solution

92. If y = 1 + x
1

4 1 + x
1

2 1 - x
1

4 
, then find 
dy
dx

.

Watch Video Solution

( )( )( )

93. If f(x) = x|x|, 
then prove that f ′ (x) = 2|x|

Watch Video Solution

94. If y = 1 =
x
1!

+
x2

2!
+

x3

3!
+ +

xn

n !
, 
show that 

dy
dx

- y +
xn

n !
= 0.

Watch Video Solution

95. Find 
dy
dx

for y = sin - 1(cosx), x ∈ (0, π) ∪ (π, 2π).

https://dl.doubtnut.com/l/_2wNUX3ZwFnge
https://dl.doubtnut.com/l/_Yytxy66Ik3J8
https://dl.doubtnut.com/l/_goQ3LyCI34UC
https://dl.doubtnut.com/l/_ngNVrYYAtN36
https://dl.doubtnut.com/l/_5Kzs1QX0Fpat


Watch Video Solution

96. Differentiate sin - 1 2x√1 - x2 
with respect to x
if
`-1/(sqrt(2))

Watch Video Solution

( )

97. `y=tan^(-1)((acosx-bsinx)/(bcosx+asinx)),w h e r e-pi/2-1`

Watch Video Solution

98. y = sin - 1 x

1 + x2 + cos - 1 x

1 + x2 , 
where `0

Watch Video Solution

( ) ( )

99. Find
dy
dx

for y = sin x2 + 1 .

Watch Video Solution

( )

https://dl.doubtnut.com/l/_5Kzs1QX0Fpat
https://dl.doubtnut.com/l/_shRSH3mZEhLG
https://dl.doubtnut.com/l/_KdNoRYHz3cb5
https://dl.doubtnut.com/l/_G7LlQwCQoVVY
https://dl.doubtnut.com/l/_QCONodl1VFZm


100. If y = log sin
x2

3
- 1 , thenf ∈ d

dy
dx

.

Watch Video Solution

√ { ( )}

101. Differentiate the function f(x) = sec tan√x  with respect to x,

Watch Video Solution

( ) )

102. Find
dy
dx

for y = log x + √a2 + x2 .

Watch Video Solution

( )

103. y = tan - 1
√1 + x2 + √1 - x2

√1 + x2 - √1 - x2
, where
`-1

Watch Video Solution

( )

https://dl.doubtnut.com/l/_QCONodl1VFZm
https://dl.doubtnut.com/l/_tppR8mkOQaal
https://dl.doubtnut.com/l/_IEd25A1sBvv5
https://dl.doubtnut.com/l/_4wo7BhX0JteN
https://dl.doubtnut.com/l/_dFDq8vISpBvZ


104. Find 
dy
dx


for `y=tan^(-1)sqrt((a-x)/(a+x),)-a

Watch Video Solution

105. If y = sin - 1 x√1 - x - √x√1 - x2 
and `0

Watch Video Solution

[ )

106. If y =
tan - 11

1 + x + x2 +
tan - 11

x2 + 3x + 3
+

tan - 11

x2 + 5x + 7
+ + 
 upto n
 terms, then

find the value of y ′ (0)
.

Watch Video Solution

107. Let f :R
→
R
 be a one-one onto differentiable function, such that 

f(2) = 1andf ′ (2) = 3. 
The find the value of 
d
dx

f - 1(x)
x= 1(( ( )))

https://dl.doubtnut.com/l/_dFDq8vISpBvZ
https://dl.doubtnut.com/l/_bmOyL26kplgE
https://dl.doubtnut.com/l/_8is3s6ZZ5q9R
https://dl.doubtnut.com/l/_CgsUK9Bkkdb2
https://dl.doubtnut.com/l/_Jr7TuDOwzflR


Watch Video Solution

108. If f(x) = cosxcos2xcos4xcos(8x). cos16x then find f′
π
4

Watch Video Solution

( )

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

=
cos2(a + y)

sina

.

Watch Video Solution

110. Find 
dy
dx

f or y = xsinxlogx
.

Watch Video Solution

111. Evaluate lim h→ 0
(a + h)2. sin - 1(a + h) - a2sin - 1a

h
.

Watch Video Solution

https://dl.doubtnut.com/l/_Jr7TuDOwzflR
https://dl.doubtnut.com/l/_Q1F9A8YwVFUD
https://dl.doubtnut.com/l/_GRT9LnMmEk4T
https://dl.doubtnut.com/l/_ihebP7V7vBVj
https://dl.doubtnut.com/l/_Puhx2kWKXlf7


112. Differentiate y =
ex

1 + sinx

Watch Video Solution

113. If f(x) = cosxcos2xcos4xcos(8x). cos16x then find f′
π
4

Watch Video Solution

( )

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

=
cos2(a + y)

sina

.

Watch Video Solution

115. If
y =
1 - x
1 + x

, provethat 1 - x2 dy
dx

+ y = 0

Watch Video Solution

√ ( )

https://dl.doubtnut.com/l/_Puhx2kWKXlf7
https://dl.doubtnut.com/l/_7mi9lWu8ysTq
https://dl.doubtnut.com/l/_y3QaNObSKU5R
https://dl.doubtnut.com/l/_Dsin3VnhgQnL
https://dl.doubtnut.com/l/_uC1CTJxpUy8L
https://dl.doubtnut.com/l/_WfIzFH4VCIKI


116. Find the sum of the series 1 + 2x + 3x2 + (n - 1)xn - 2
 using

differentiation.

Watch Video Solution

117. If √x + √y = 4, then find
dy
dx .

Watch Video Solution

118. If xy + y2 = tanx + y, then find
dy
dx

.

Watch Video Solution

119. If y = x +
1

x +
1

x+
1

x+   .


, prove that 
dy
dx

=
y

2y - x

.

Watch Video Solution

https://dl.doubtnut.com/l/_WfIzFH4VCIKI
https://dl.doubtnut.com/l/_pLxDdJG8JZB7
https://dl.doubtnut.com/l/_MXItBffUbVDj
https://dl.doubtnut.com/l/_S4jJLKqQ2E7z
https://dl.doubtnut.com/l/_7dhkY31c3zq9


120. If sec (x+y) = xy, then find 
dy
dx

Watch Video Solution

121. If y = sinx + sinx + sinx +  
.

→  ∞
, prove that 
dy
dx

=
cosx

2y - 1

Watch Video Solution

√ √ √

122. If log x2 + y2 = 2tan - 1 y
x

, show that
dy
dx

=
x + y
x - y

Watch Video Solution

( ) ( )

123. If y = y(x)
and it
follows the relation 4xexy = y + 5sin2x, 
 then y ′ (0)
 is

equal
to______

Watch Video Solution

https://dl.doubtnut.com/l/_7dhkY31c3zq9
https://dl.doubtnut.com/l/_OlAAvVm3Q3tI
https://dl.doubtnut.com/l/_12JU8vdY76ki
https://dl.doubtnut.com/l/_ca4gX3bfuxIY
https://dl.doubtnut.com/l/_GxE4Bs0KqqPp


124. Find
dy
dx

if x = a(θ - sinθ) and y = a(1 - cosθ).

Watch Video Solution

125. If x = asec3θ and y = atan3θ, find
dy
dx

at θ =
π
3

.

Watch Video Solution

126. If x = ecos2t
and y = esin2t
, prove that 
dy
dx

= -
ylogx
xlogy

Watch Video Solution

127. Let y = x3 - 8x + 7andx = f(t)
.
I
f(dy)
dx

= 2andx = 3a = 0, 
 then find the

value of 
dx
dt a = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_GxE4Bs0KqqPp
https://dl.doubtnut.com/l/_H6A1j4LZ0TuT
https://dl.doubtnut.com/l/_EPQ4dn5Hml9l
https://dl.doubtnut.com/l/_MKKrsZDmv1EH


128. Find the derivative of 
√x(x + 4)

3
2

(4x - 3)
4

3

Watch Video Solution

129. If xmyn = (x + y)m+n, provethat
dy
dx

=
y
x

.

Watch Video Solution

130. Differentiate (logx)cosx with respect to x.

Watch Video Solution

131. If f(x) = |x| | sinx | , 
then find f ′ -
π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_1BTQGZuDzwdV
https://dl.doubtnut.com/l/_cQksn1ghL1oe
https://dl.doubtnut.com/l/_FMlqUgOr6TMf
https://dl.doubtnut.com/l/_k6ShCkaOWyRw


132. If y = xx ^ x ∧ ((((∞))))
, find 
dy
dx

.

Watch Video Solution

133. If f(x) = lim h→ 0
(sin(x + h))loge ( x+h ) - (sinx)logex

h
then find f(π /2).

Watch Video Solution

134. If x < 1, provethat

1

1 + x
+

2x

1 + x2 +
4x3

1 + x4 + ∞ =
1

1 - x

Watch Video Solution

135. Differentiate log sin x w.r.t. √x.

Watch Video Solution

https://dl.doubtnut.com/l/_Q4B1Fbysw0Hb
https://dl.doubtnut.com/l/_MrERcQiYbRbx
https://dl.doubtnut.com/l/_dR7vZ5ApCCH8
https://dl.doubtnut.com/l/_Aaz992Ik2qn3


136. Find the derivative of f(tanx)w
.
r

.
tg(secx)atx =

π
4

, 
 where 

f ′ (1) = 2andg ′ √2 = 4.

Watch Video Solution

( )

137. 

Let f(x) =

cosx sinx cosx
cos2x sin2x 2cos2x
cos3x sin3x 3cos3x

Then find the vlue of f′ (0) and f′ (π /2).

Watch Video Solution

| |

138. f(x) =

cosx x 1

2sinx x2 2x
tanx x 1

 then find the value of 

lim x→ 0
f(x)
x

Watch Video Solution

| |

https://dl.doubtnut.com/l/_MIqtUyYhkkN4
https://dl.doubtnut.com/l/_JAj7kUBrrttZ
https://dl.doubtnut.com/l/_Gz8VAYDLGgyo
https://dl.doubtnut.com/l/_JQH92TQBTAxP


139. If y = cos1x, find
d2y

dx2  in terms of y alone.

Watch Video Solution

140. if y = x2 - 1 m, then the (2m)th differential coefficient of y is

Watch Video Solution

( )

141. If y = xlog{
x

(a + bx)
]
, then show that
x3d

2y

dx2 = x
dy
dx

- y
2.

Watch Video Solution

( )

142. 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

[ ( ) ]

https://dl.doubtnut.com/l/_JQH92TQBTAxP
https://dl.doubtnut.com/l/_uWacUm41fIPG
https://dl.doubtnut.com/l/_Qi8KNIMN7Pq6
https://dl.doubtnut.com/l/_PI3ZwgEUDR55


143. If y = eacos ( - 1 ) x, - 1 ≤ x < 1, showthat
 1 - x2 d2y

dx2 - x
dy
dx

- a2y = 0

Watch Video Solution

( )

144. If x=a (cos t + t sin t) and y=a ( sin t- t cos t), find 
d2y

dx2

Watch Video Solution

145. If g is inverse of f then prove that f′ ′ (g(x)) = - g′ ′ (x)(f′ (g(x)))3.

Watch Video Solution

146. Let f(x) and g(x) be real valued functions such that f(x)g(x)=1,

∀x ∈ R. If f′ ′ (x) and g′ ′ (x) exists∀x ∈ R and f′ (x) and g′ (x) 


are never zero, then prove that 
f′ ′ (x)
f′ (x) -

g′ ′ (x)
g′ (x) =

2f′ (x)
f(x)

Watch Video Solution

https://dl.doubtnut.com/l/_PI3ZwgEUDR55
https://dl.doubtnut.com/l/_9ZlW3obldtJS
https://dl.doubtnut.com/l/_WtnK54oM6RUl
https://dl.doubtnut.com/l/_NRuVgQJH7SPf
https://dl.doubtnut.com/l/_hzG5gGLqesxP


Watch Video Solution

147. If f(x), g(x)andh(x)
 are three
 polynomial of degree 2, then prove that 

φ(x) = ∣ f(x)g(x)h(x)f′ (x)g′ (xh′ (x)f′ ′ (x)g′ ′ (xh′ ′ (x)∣
 is a constant

polynomial.

Watch Video Solution

148. Let
 f
x + y

2 =
f(x) + f(y)

2 f or allrealxandy
 If f ′ (0)
 exists and equals 

-1andf(0) = 1, thenf ∈ df(2)
.

Watch Video Solution

( )

149. 

If f(x) + f(y) = f
x + y
1 - xy

for all x, y ∈ R, (xy ≠ 1), and lim x→ 0
f(x)
x

= 2 then f

Watch Video Solution

( )

https://dl.doubtnut.com/l/_hzG5gGLqesxP
https://dl.doubtnut.com/l/_ZmNStIs7syu5
https://dl.doubtnut.com/l/_A86hwymRI9Xt
https://dl.doubtnut.com/l/_SgIaTmEztsc1
https://dl.doubtnut.com/l/_9AUIStRBNsBg


150. Find function f(x) which is differentiable and satisfy the relation

f(x + y) = f(x) + f(y) + ex - 1 ey - 1 ∀x, y ∈ R, and f′ (0) = 2.

Watch Video Solution

( )( )

151. If f
x
y

=
f(x)
f(y)

 ,∀y, f(y) ≠ 0 and f′ (1) = 2, find f(x) .

Watch Video Solution

( )

152. Let f :R
→
R
 be a function satisfying condition 

f x + y3 = f(x) + [f(y)]3f or allx, y ∈ R
.

If f ′ (0) ≥ 0, 
find f(10)

.

Watch Video Solution

( )

153. Let f(x + y) = f(x) + f(y) + 2xy - 1
 for all real xandy
 and f(x)
 be a

differentiable function. If f ′ (0) = cosα, 
the prove that f(x) > 0∀x ∈ R
.

h id l i

https://dl.doubtnut.com/l/_9AUIStRBNsBg
https://dl.doubtnut.com/l/_a69vQfCBl5As
https://dl.doubtnut.com/l/_lzNr0OPbXMUf
https://dl.doubtnut.com/l/_cWnf7FFi1CNT


Watch Video Solution

154. If f(x) = logx(logx), then find f′ (x)atx = e

Watch Video Solution

155. Given that 
cosx

2
.

cosx
4

.
cosx

8
.... =

sinx
x

 Then find the sum 

1

22

sec2x
2

+
1

24

sec2x
4

+ ...

Watch Video Solution

156. If y = f ax andf ′ (sinx) = (log)ex, thenf ∈ d
dy
dx

, 
if it exists, where `pi/2

Watch Video Solution

( )

157. If Pn
 is the sum of a G
.
P

.

 upto n
 terms (n ≥ 3), 
 then prove that 

(1 - r)
dPn

dr = (1 - n)Pn + nPn - 1, 
where r
is the common ratio of G
.
P

.

https://dl.doubtnut.com/l/_cWnf7FFi1CNT
https://dl.doubtnut.com/l/_4gCPKRox22wo
https://dl.doubtnut.com/l/_SsSkzyZeEdzH
https://dl.doubtnut.com/l/_pzAewUxtlSpz
https://dl.doubtnut.com/l/_6A6B0ceVDhh0


Watch Video Solution

158. If x = cosecθ - sinθandy = cosecnθ - sinnθ, 
 then show that


x2 + 4
dy
dx

2
= n2 y2 + 4

.

Watch Video Solution

( )( ) ( )

159. 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

[ ]

160. Find the differential equation of the family of curves y = Ae2x + Be - 2x

, where A and B are arbitrary constants.

Watch Video Solution

https://dl.doubtnut.com/l/_6A6B0ceVDhh0
https://dl.doubtnut.com/l/_UqDgeD8b67A3
https://dl.doubtnut.com/l/_xGt4hJiixBOJ
https://dl.doubtnut.com/l/_lwPu0eGfuYZI
https://dl.doubtnut.com/l/_sT4F7LA3WmOP


161. If y =
1
2

n - 1
cos ncos - 1x , 
then prove that y
satisfies the differential

equation 1 - x2 

d2y

dx2 - x
dy
dx

+ n2y = 0

Watch Video Solution

( ) ( )
( )

162. If a curve is represented parametrically by the equation

x = f(t) and y = g(t) then prove that
d2y

dx2 = -
g′ (t)
f′ (t)

3 d2x

dy2

Watch Video Solution

[ ] ( )

163. If f
x + y

3
=

2 + f(x) + f(y)
3


 for all real xandy
 and f ′ (2) = 2, 
 then

determine y = f(x)
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_sT4F7LA3WmOP
https://dl.doubtnut.com/l/_a9AkxuVcqdJm
https://dl.doubtnut.com/l/_9aBmIWXjm2sI


Exercise 3.1

164. If f(x) =
f(x)
y

+
f(y)
x


holds for all real x
and y
greater than 0andf(x)
 is a

differentiable function for all x > 0
such that f(e) =
1
e

, thenf ∈ df(x)
.

Watch Video Solution

165. If a1sinx + a2sin2x + + ansinnx ≤ ∣ |sinx|
for x ∈ R, 
then prove that

a1 + 2a1 + 3a + 3 + nan ≤ ∣

Watch Video Solution

| |
| |

166. Suppose p(x) = a0 + a1x + a2x
2 + + anx

n
.

 If |p(x)| ≤ ex - 1 - 1∣
 for all 

x ≥ 0, 
prove that a1 + 2a2 + + nan ≤ 1.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_IwodYKV6TJ6F
https://dl.doubtnut.com/l/_M47wESSOmeYL
https://dl.doubtnut.com/l/_az4vsSKwj78b


1. Using the definition of derivative find the derivative of √sinx

Watch Video Solution

2. Find the derivative of √4 - x
w.r.t. x
using the first principle.

Watch Video Solution

3. Let f(x) =
2x + 2 - x sinx√tan - 1 x2 - x + 1

7x2 + 3x + 1
3

. Then find the value of f'(0).

Watch Video Solution

( ) ( )
( )

4. Statement 1: Let f :R
→
R
 be a real-valued function ∀x, y ∈ R
 such that 

|f(x) - f(y)| ≤ |x - y|3
 . Then f(x)
 is a constant function.
 Statement 2: If the

derivative of the function
w.r.t. x
is zero, then function is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_xjSaQPpCfuQR
https://dl.doubtnut.com/l/_gp1c7nMA0TL9
https://dl.doubtnut.com/l/_AsKo9taHpBTN
https://dl.doubtnut.com/l/_uMn6LHIEKQMi


Exercise 3.2

5. Find the derivative of √4 - x
w.r.t. x
using the first principle.

Watch Video Solution

6. Let f(x) =
2x + 2 - x sinx√tan - 1 x2 - x + 1

7x2 + 3x + 1 3
. Then find the value of f'(0).

Watch Video Solution

( ) ( )
( )

7. Statement 1: Let f :R
→
R
 be a real-valued function ∀x, y ∈ R
 such that 

|f(x) - f(y)| ≤ |x - y|3
 . Then f(x)
 is a constant function.
 Statement 2: If the

derivative of the function
w.r.t. x
is zero, then function is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_uMn6LHIEKQMi
https://dl.doubtnut.com/l/_b4FRDzq6sYTq
https://dl.doubtnut.com/l/_1yh4sagWlPwc
https://dl.doubtnut.com/l/_WQAXo9bBjhyK


1. If y = sin - 1 2x

1 + x2 , 
then find 
dy
dx

Watch Video Solution

( )

2. y = tan - 1 3x - x3

2x2 - 1
, -

1

√3
< x <

1

√3

Watch Video Solution

3. If `y=sec^(-1)(1/(2x^2-1));0

Watch Video Solution

4. Find 
dy
dx


if y =
tan - 1(4x)

1 + 5x2 +
tan - 1(2 + 3x)

3 - 2x

Watch Video Solution

https://dl.doubtnut.com/l/_KzMkpOW6VDtA
https://dl.doubtnut.com/l/_hJlS83tbxQMw
https://dl.doubtnut.com/l/_Iqv5hQs3Lppu
https://dl.doubtnut.com/l/_riOrwVMpC96O


5. F i n d
dy
dx ify = tan - 1

√1 + x2 - 1

x , 
where x ≠ 0

Watch Video Solution

( )

6. y = tan - 1 x

1 + √1 - x2

Watch Video Solution

( )

7. Find 
dy
dx


for the function:
y = sin - 1√(1 - x) + cos - 1√x

Watch Video Solution

8. y = √sin√x

Watch Video Solution

https://dl.doubtnut.com/l/_N2NsOYtBytnL
https://dl.doubtnut.com/l/_HWbS4PwW192U
https://dl.doubtnut.com/l/_sq157r0zuemS
https://dl.doubtnut.com/l/_JNHzi43QWMkv
https://dl.doubtnut.com/l/_hU1OYsjCMGQ8


9. y = esinx3

Watch Video Solution

10. y = log sin√ex

Watch Video Solution

√

11. Find 
dy
dx 
for the function:
y = asin - 1x ^ 2

Watch Video Solution

12. Find 
dy
dx


if y = log ex
x - 2
x + 2

3

4

Watch Video Solution

{ ( ) }

https://dl.doubtnut.com/l/_hU1OYsjCMGQ8
https://dl.doubtnut.com/l/_GhKqpvhOjrZb
https://dl.doubtnut.com/l/_5zX5b66gIj5M
https://dl.doubtnut.com/l/_te2IMgfSAN6Y


13. y = sin - 1 √x - ax - √a - ax

Watch Video Solution

[ ]

14. Find 
dy
dx


for the functions:
y = x3exsinx

Watch Video Solution

15. Find 
dy
dx


for the function:
y = (log)e
1 + sinx

1 - s ∈ gx
, wherex =

π
3

Watch Video Solution

√

16. Find 
dy
dx 
for the functions:
y =

x + sinx
x + cosx

Watch Video Solution

https://dl.doubtnut.com/l/_84ryYq3fxdo9
https://dl.doubtnut.com/l/_mGMouQzF2zPX
https://dl.doubtnut.com/l/_yVYMVWjkpKJ0
https://dl.doubtnut.com/l/_TKdxhNe944HI


17. If y = (1 + x) 1 + x2 1 + x4 ... 1 + x2n  then 
dy
dx

 at x = 0 is

Watch Video Solution

( ) ( ) ( )

18. x√1 + y + y√1 + x = 0 then 
dy
dx

=

Watch Video Solution

19. If g is the inverse function of and f'(x) = sin x then prove that g'(x) =

cosec (g(x))

Watch Video Solution

20. y = sin - 1 2x

1 + x2 , - 1 ≤ x ≤ 1

Watch Video Solution

https://dl.doubtnut.com/l/_GW9E7Lrb5Qbt
https://dl.doubtnut.com/l/_BMOIxLvbMQYz
https://dl.doubtnut.com/l/_R1QbmbjBQJ7J
https://dl.doubtnut.com/l/_P9DrbGsiYu1X
https://dl.doubtnut.com/l/_vaPgna17vrs0


21. y = tan - 1 3x - x3

1 - 3x2 , -
1

√3
< x <

1

√3

Watch Video Solution

[ ]

22. y = sec - 1 1

2x2 - 1
, 0 < x <

1

√2

Watch Video Solution

23. Find 
dy
dx


if y =
tan - 1(4x)

1 + 5x2 +
tan - 1(2 + 3x)

3 - 2x

Watch Video Solution

24. F i n d
dy
dx ify = tan - 1

√1 + x2 - 1

x , 
where x ≠ 0

Watch Video Solution

( )

https://dl.doubtnut.com/l/_vaPgna17vrs0
https://dl.doubtnut.com/l/_WIL23pepBHwZ
https://dl.doubtnut.com/l/_GjZC294YquBs
https://dl.doubtnut.com/l/_QE6VCduUFu2N
https://dl.doubtnut.com/l/_iuj4SgZmq2iF


25. y = tan - 1 x

1 + √1 - x2

Watch Video Solution

( )

26. Find 
dy
dx


for the function:
y = sin - 1√(1 - x) + cos - 1√x

Watch Video Solution

27. y = √sin√x

Watch Video Solution

28. y = esinx3

Watch Video Solution

https://dl.doubtnut.com/l/_iuj4SgZmq2iF
https://dl.doubtnut.com/l/_l4pZhYp8QNG2
https://dl.doubtnut.com/l/_OT2QYqurKxvA
https://dl.doubtnut.com/l/_OaepjAxpfwYS


29. y = log sin√ex

Watch Video Solution

√

30. Find 
dy
dx


for the function:
y = asin - 1x ^ 2

Watch Video Solution

31. Find 
dy
dx


if y = log ex
x - 2
x + 2

3
4

Watch Video Solution

{ ( ) }

32. y = sin - 1 √x - ax - √a - ax

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_gaPtCwUBRX3p
https://dl.doubtnut.com/l/_ADoQJ5SC8K7a
https://dl.doubtnut.com/l/_6C64p8NeIqGl
https://dl.doubtnut.com/l/_VYnS6WWAGvs5
https://dl.doubtnut.com/l/_yXBKvhWGztYX


33. Find 
dy
dx 
for the functions:
y = x3exsinx

Watch Video Solution

34. Find 
dy
dx 
for the function:
y = (log)e

1 + sinx
1 - s ∈ gx , wherex =

π
3

Watch Video Solution

√

35. y =
x + sinx
x + cosx

 find 
dy
dx

Watch Video Solution

36. If y = (1 + x) 1 + x2 1 + x4 ... 1 + x2n  then 
dy
dx  at x = 0 is

Watch Video Solution

( ) ( ) ( )

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

= -
1

(x + 1)2 .

https://dl.doubtnut.com/l/_yXBKvhWGztYX
https://dl.doubtnut.com/l/_oG42X30eWesY
https://dl.doubtnut.com/l/_Hl2lRRitbnw3
https://dl.doubtnut.com/l/_QK20ypCO85so
https://dl.doubtnut.com/l/_EoWXhNB4K7fe


Exercise 3.3

Watch Video Solution

38. If g is the inverse function of and f'(x) = sin x then prove that g'(x) =

cosec (g(x))

Watch Video Solution

1. If x3 + y3 = 3axy
, find 
dy
dx

Watch Video Solution

2. If y = btan - 1 x
a

+
tan - 1y

x
, f ∈ d

dy
dx

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_EoWXhNB4K7fe
https://dl.doubtnut.com/l/_Wr45IVAKFBW3
https://dl.doubtnut.com/l/_XqYzAjiiepR4
https://dl.doubtnut.com/l/_xb4aQbjtVKep
https://dl.doubtnut.com/l/_GTM4P82rHvMQ


3. If loge logex - logey = ex
2y 1 - logex , then find the value of y′ (e).

Watch Video Solution

( ) ( )

4. If y = x + y + √x + √y + ...∞ then prove that 
dy
dx

=
y2 - x

2y3 - 2xy - 1

Watch Video Solution

√ √

5. If x3 + y3 = 3axy, find
dy
dx

.

Watch Video Solution

6. If y = btan - 1 x
a

+
tan - 1y

x
, f ∈ d

dy
dx

.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_GTM4P82rHvMQ
https://dl.doubtnut.com/l/_5tbYEXDqibIX
https://dl.doubtnut.com/l/_dvhcQSggRvsL
https://dl.doubtnut.com/l/_tBu3hZk5PRy2


Exercise 3.4

7. If loge logex - logey = ex
2y 1 - logex , then find the value of y′ (e).

Watch Video Solution

( ) ( )

8. If y = x + y + √x + √y + ...∞ then prove that 
dy
dx

=
y2 - x

2y3 - 2xy - 1

Watch Video Solution

√ √

1. If x =
2t

1 + t2
, y =

1 - t2

1 + t2
, thenf ∈ d

dy
dx

a = 2.

Watch Video Solution

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

= -
y
x

.

Watch Video Solution

√ √

https://dl.doubtnut.com/l/_UqoW2pYMk6No
https://dl.doubtnut.com/l/_veo1rqGAHAx4
https://dl.doubtnut.com/l/_SsPyVXTt4bna
https://dl.doubtnut.com/l/_hk5XAQ4uAmQr


3. Find 
dy
dx

 if x= 3 cos theta - cos 2theta and y= sin theta - sin 2theta.`

Watch Video Solution

4. If x = 3cosθ - 2cos3θ, y = 3sinθ - 2sin3θ, then 
dy
dx  is

Watch Video Solution

5. If x = a cost +
1
2 logtan2t  and y = asint then find 

dy
dx  at t =

π
4

Watch Video Solution

( )

6. If x =
2t

1 + t2
, y =

1 - t2

1 + t2
, then find

dy
dx

at t = 2.

Watch Video Solution

https://dl.doubtnut.com/l/_hk5XAQ4uAmQr
https://dl.doubtnut.com/l/_UMtwpbRAtIHM
https://dl.doubtnut.com/l/_QRV8JB9rKx24
https://dl.doubtnut.com/l/_9SUBq2Zb29hI
https://dl.doubtnut.com/l/_5neN4xCiZCil
https://dl.doubtnut.com/l/_SA7V0zZDeIzF


7. If x = √asin ^ (( - 1)t), y = √acos ^ (( - 1)t), show that 
dy
dx

= -
y
x

Watch Video Solution

8. Find 
dy
dx

 if x = cosθ - cos2θ 


and y = sinθ - sin2θ 


Watch Video Solution

9. Find 
dy
dx

if x = 3cosθ - 2cos3θ, y = 3sinθ - 2sin3θ.

Watch Video Solution

10. If x = a cost +
1
2

logtan2t  and y = asint, then find 
dy
dx

 at t =
π
4

Watch Video Solution

( )

https://dl.doubtnut.com/l/_SA7V0zZDeIzF
https://dl.doubtnut.com/l/_T9uPsL307J7k
https://dl.doubtnut.com/l/_iRBFQZxVzZDt
https://dl.doubtnut.com/l/_rldzfp4q2eF1


Exercise 3.5

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

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

with respect to x

Watch Video Solution

√

2. If xy = ex - y, prove that 
dy
dx

=
logx

(1 + logx)2

Watch Video Solution

3. If xy = e ( x - y ) , 
then find 
dy
dx

Watch Video Solution

4. If yx = xy, thenf ∈ d
dy
dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_QSlIdiDEubVZ
https://dl.doubtnut.com/l/_bMYGrMggM8oR
https://dl.doubtnut.com/l/_kWZUe85nVMU0
https://dl.doubtnut.com/l/_gKOqTPW6vWYw


5. If x = ey + e ( y+ → ∞ ) 
, where x > 0, thenf ∈ d
dy
dx

Watch Video Solution

6. Find 
dy
dx

f or y = xx
.

Watch Video Solution

7. Differentiate (xcosx)x
with respect to x
.

Watch Video Solution

8. If y = (tanx) ( tanx ) tanx
, then find

dy
dx .

Watch Video Solution

https://dl.doubtnut.com/l/_b5nFmcj3N7XC
https://dl.doubtnut.com/l/_svZUPAOzQYOF
https://dl.doubtnut.com/l/_IQubqc2aiNul
https://dl.doubtnut.com/l/_ckhx1RUnIqNj


9. Differentiate 
(x - 1)(x - 2)

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

with respect to x

Watch Video Solution

√

10. If xy = ex - y, prove that
dy
dx

=
logx

(1 + logx)2 .

Watch Video Solution

11. If xy = e ( x - y ) , then find
dy
dx

.

Watch Video Solution

12. If yx = xy, then find
dy
dx

.

Watch Video Solution

https://dl.doubtnut.com/l/_QZiiBJKA75lH
https://dl.doubtnut.com/l/_zosZDpsXstiD
https://dl.doubtnut.com/l/_jqPYQkuY4ahp
https://dl.doubtnut.com/l/_7IAfnULSJR7l


Exercise 3.6

13. If x = ey + e ( y+ → ∞ ) 
, where x > 0, thenf ∈ d
dy
dx

Watch Video Solution

14. Find 
dy
dx

f or y = xx
.

Watch Video Solution

15. Differentiate (xcosx)x
with respect to x
.

Watch Video Solution

16. If y = (tanx) ( tanx ) tanx
, then find

dy
dx .

Watch Video Solution

https://dl.doubtnut.com/l/_tbLLLdPAqRR6
https://dl.doubtnut.com/l/_ZOE6caJgOCh5
https://dl.doubtnut.com/l/_inxw3HRDB909
https://dl.doubtnut.com/l/_aszX7ujsSCZn


1. Find the derivative of 
tan - 1(2x)

1 - x2 w
.
r

.
t
sin - 1(2x)

1 + x2

Watch Video Solution

2. The differential cofficient of sec - 1 1

2x2 - 1
 w.r.t √1 - x2 is-

Watch Video Solution

( )

3. Differentiate 
x

sinx
 w.r.t . sinx.

Watch Video Solution

4. 

If y = f x3 , z = g x5 , f′ (x) = tanx, and g′ (x) = secx, then find the value of of

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_bZmc7CpnU03o
https://dl.doubtnut.com/l/_EI1T9LNIwuVi
https://dl.doubtnut.com/l/_j95FUx26CINa
https://dl.doubtnut.com/l/_VeEFL5A0o9xe


5. Find the derivative of 
tan - 1(2x)

1 - x2 w
.
r

.
t
sin - 1(2x)

1 + x2

Watch Video Solution

6. Find the derivative of sec - 1 1

2x2 - 1
w.r.t. √1 - x2 at x =

1
2

.

Watch Video Solution

( )

7. Differentiate 
x

sinx
 w.r.t . sinx.

Watch Video Solution

8. 

If y = f x3 , z = g x5 , f′ (x) = tanx, and g′ (x) = secx, then find the value of of

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_VeEFL5A0o9xe
https://dl.doubtnut.com/l/_00230TBu31kt
https://dl.doubtnut.com/l/_HdY4v8LMtsQW
https://dl.doubtnut.com/l/_RRt0KwHJehTG
https://dl.doubtnut.com/l/_yhoDmvoGmcJ9


Exercise 3.7

1. If f(x) =

x + a2 ab ac

ab x + b2 bc

ac bc x + c2
, then prove that  


f′ (x) = 3x2 + 2x a2 + b2 + c2 .

Watch Video Solution

| |
( )

2. Let f(x) =

cos x + x2 sin x + x2 -cos x + x2

sin x - x2 cos x - x2 sin x - x2

sin2x 0 sin 2x2

.  


Find the value of f'(0).

Watch Video Solution

|
( ) ( ) ( )
( ) ( ) ( )

( )
|

https://dl.doubtnut.com/l/_yhoDmvoGmcJ9
https://dl.doubtnut.com/l/_i3ZQ0YWDtAkD
https://dl.doubtnut.com/l/_M9IF2ZFmXhh1


3. Let g(x) =

f(x + c) f(x + 2c) f(x + 3c)
f(c) f(2c) f(3c)
f′ (c) f′ (2c) f′ (3c)

,  


where c is constant, then find lim x→ 0
g(x)
x

.

Watch Video Solution

| |

4. If f(x) =

x + a2 ab ac

ab x + b2 bc

ac bc x + c2
, then prove that  


f′ (x) = 3x2 + 2x a2 + b2 + c2 .

Watch Video Solution

| |
( )

5. Let f(x) =

cos x + x2 sin x + x2 -cos x + x2

sin x - x2 cos x - x2 sin x - x2

sin2x 0 sin 2x2

.  


Find the value of f'(0).

|
( ) ( ) ( )
( ) ( ) ( )

( )
|

https://dl.doubtnut.com/l/_is3FtFC6XwyW
https://dl.doubtnut.com/l/_vYPDGAeunwbm
https://dl.doubtnut.com/l/_mHfiU4Sc4Slj


Exercise 3.8

Watch Video Solution

6. Let g(x) =

f(x + c) f(x + 2c) f(x + 3c)
f(c) f(2c) f(3c)
f′ (c) f′ (2c) f′ (3c)

,  


where c is constant, then find lim x→ 0
g(x)
x

.

Watch Video Solution

| |

1. If f(x) = (1 + x)2, 
then the value of f(x0) + f ′ (0)
+
f0

2!
+

f0

3!
+
fn(0)
n !

.

Watch Video Solution

2. If ey(x + 1) = 1, showthat
d2y

dx2 =
dy
dx

2.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_mHfiU4Sc4Slj
https://dl.doubtnut.com/l/_2wJvpuxWPDLo
https://dl.doubtnut.com/l/_Q4hEgx1MwGtk
https://dl.doubtnut.com/l/_uEYNu3pXC95I


3. Prove that 
dn

dxn
e2x + e - 2x = 2n e2x + ( - 1)ne - 2x

Watch Video Solution

( ) [ ]

4. If y =sin (sin x) and 
d2y

dx2 +
dy
dx

 tan x + f(x) = 0, then find f(x).

Watch Video Solution

5. If y=log (1+ sin x), prove that y4 + y3y1 + y2
2 = 0.

Watch Video Solution

6. If f(x) = x∩ !2cosx
cos(nπ)

2
4sinx

sin(nπ)
2

8 
 then find
 the value of 

dn

dxn
([f(x)])x= 0

.
n ∈ z

.

Watch Video Solution

| |

https://dl.doubtnut.com/l/_uEYNu3pXC95I
https://dl.doubtnut.com/l/_b1F0P6bgHY2f
https://dl.doubtnut.com/l/_MzLZXMMcWNY7
https://dl.doubtnut.com/l/_1AuQ2tf6gMaB
https://dl.doubtnut.com/l/_BNE8EPcgjTfX


7. If x = acosθ, y = bsinθ, 
then prove that 
d3y

dx3 =
3b

a3 cosec4θcotθ
.

Watch Video Solution

8. If x = acos3θ, y = bsin3θ, f ∈ d
d3y

dx3 
at θ = 0.

Watch Video Solution

9. If f(x) = (1 + x)2, 
then the value of f(x0) + f ′ (0)
+
f0

2!
+

f0

3!
+
fn(0)
n !

.

Watch Video Solution

10. If ey(x + 1) = 1, showthat
d2y

dx2 =
dy
dx

2.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_BNE8EPcgjTfX
https://dl.doubtnut.com/l/_7pTWVPshcJn1
https://dl.doubtnut.com/l/_y67rQguN0Sij
https://dl.doubtnut.com/l/_oeujK0ohniNj
https://dl.doubtnut.com/l/_81hyakcAyab0
https://dl.doubtnut.com/l/_mrUR2JghwURb


11. Prove that 
dn

dxn
e2x + e - 2x = 2n e2x + ( - 1)ne - 2x

Watch Video Solution

( ) [ ]

12. If y sin (sin x) and 
d2y

dx2 +
dy
dx

 tan x + f(x) = 0, then find (x).

Watch Video Solution

13. If y=log (1+ sin x), prove that y4 + y3y1 + y2
2 = 0.

Watch Video Solution

14. If x = acosθ, y = bsinθ, 
then prove that 
d3y

dx3 =
3b

a3 cosec4θcotθ
.

Watch Video Solution

15. If x = acos3θ, y = bsin3θ, f ∈ d
d3y

dx3 
at θ = 0.

https://dl.doubtnut.com/l/_mrUR2JghwURb
https://dl.doubtnut.com/l/_4U1tb1RM5oFw
https://dl.doubtnut.com/l/_RSjFclfuXGlF
https://dl.doubtnut.com/l/_1RKtep9bGoPg
https://dl.doubtnut.com/l/_YLx7q2g0PYi5


Exercise 3.9

Watch Video Solution

1. Let f(x + y) = f(x)
.

f(y)
 for all xandy
.

 Suppose f(5) = 2andf ′ (0) = 3. 
 Find 

f ′ (5)
.

Watch Video Solution

2. Let f(xy) = f(x)f(y)∀x, y ∈ Randf
 is differentiable at x = 1
 such that 

f ′ (1) = 1. 
Also, f(1) ≠ 0, f(2) = 3. 
Then find f ′ (2)
.

Watch Video Solution

3. Let f be a function such that

f(x + y) = f(x) + f(y) for all x and y and f(x) = 2x2 + 3x g(x) for all x, where g

is continuous and g(0) = 3. Then find f'(x)

( )

https://dl.doubtnut.com/l/_YLx7q2g0PYi5
https://dl.doubtnut.com/l/_sE98h3y6FF8a
https://dl.doubtnut.com/l/_TtwG0QXZIJWU
https://dl.doubtnut.com/l/_zFSu27bFEODg


Watch Video Solution

4. Let g :R
→
R
 be a differentiable function satisfying 

g(x) = g(y)g(x - y)∀x, y ∈ R
 and g ′ (0) = aandg ′ (3) = b
.

 Then find the

value of g ′ ( - 3)
.

Watch Video Solution

5. Let f xmyn = mf(x) + nf(y)
for all x, y ∈ R + 
and for all m, n ∈ R
.

 If f ′ (x)

exists and has the value 
e
x

, 
then find ( lim )x→

0
f(1 + x)

x

Watch Video Solution

( )

6. If f
x + 2y

3
=

f(x) + 2f(y)
3

∀x, y ∈ Randf ′ (0) = 1, f(0) = 2, 
then find f(x)
.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_zFSu27bFEODg
https://dl.doubtnut.com/l/_0HbxDJ5BmHah
https://dl.doubtnut.com/l/_a9CkKJT7MRfV
https://dl.doubtnut.com/l/_UtbcrnssKRln
https://dl.doubtnut.com/l/_pg7LxAruBRvy


7. 

Prove that lim h→ 0
f(x + h) + f(x - h) - 2f(x)

h2 = f′ ′ (x) (without using L' Hospital's 

Watch Video Solution

8. Let f(x + y) = f(x)
.

f(y)
 for all x and y. Suppose f(5) = 2 and f ′ (0) = 3. Find 

f ′ (5).

Watch Video Solution

9. Let f(xy) = f(x)f(y)∀x, y ∈ Randf
 is differentiable at x = 1
 such that 

f ′ (1) = 1. 
Also, f(1) ≠ 0, f(2) = 3. 
Then find f ′ (2)
.

Watch Video Solution

10. Let f
 be a function such that f(x + y) = f(x) + f(y)
 for all x and y and 

f(x) = 2x2 + 3x g(x)
 for all x,
where g(x)
 is continuous and g(0) = 3,
 then( )

https://dl.doubtnut.com/l/_pg7LxAruBRvy
https://dl.doubtnut.com/l/_pdK8znBzp8d9
https://dl.doubtnut.com/l/_h9m5qGSGgC4k
https://dl.doubtnut.com/l/_PJQiyZhaSdro


find f ′ (x).

Watch Video Solution

11. Let g :R
→
R
 be a differentiable function satisfying 

g(x) = g(y)g(x - y)∀x, y ∈ R
 and g ′ (0) = aandg ′ (3) = b
.

 Then find the

value of g ′ ( - 3)
.

Watch Video Solution

12. Let f xmyn = mf(x) + nf(y)
for all x, y ∈ R + 
and for all m, n ∈ R
.

If f ′ (x)

exists and has the value 
e
x

, 
then find ( lim )x→

0
f(1 + x)

x

Watch Video Solution

( )

13. If f
x + 2y

3
=

f(x) + 2f(y)
3

∀x, y ∈ Randf ′ (0) = 1, f(0) = 2, 
 then find 

f(x)
.

( )

https://dl.doubtnut.com/l/_PJQiyZhaSdro
https://dl.doubtnut.com/l/_gkTOphqRVhQE
https://dl.doubtnut.com/l/_1WVNQp0xQMDf
https://dl.doubtnut.com/l/_kQrMvR2xeIRY


Exercise (Single)

Watch Video Solution

14. Prove that

lim h→ 0
f(x + h) + f(x - h) - 2f(x)

h2 = f′ ′ (x) (without using L' Hospital's rule).

Watch Video Solution

1. If y = asinx + bcosx, then 
dy
dx

2
+ y2 is

A. function of x

B. function of y

C. function of x and y

D. constant

Watch Video Solution

( )

https://dl.doubtnut.com/l/_kQrMvR2xeIRY
https://dl.doubtnut.com/l/_KM6MjrwiIvFU
https://dl.doubtnut.com/l/_DKBu6oczJ9J7


Watch Video Solution

2. `d/(dx)sqrt((1-sin2x)/(1+sin2x))i se q u a lto,(0

A. sec2x

B. - sec2 π
4 - x

C. sec2 π
4 + x

D. sec2 π
4 - x

Watch Video Solution

( )
( )
( )

3. If f(x) = |cosx| + |sinx|, then 
dy
dx

 at x =
2π
3

 is equal to

A. 
1 - √3

2

B. 0

C. 
1
2 √3 - 1( )

https://dl.doubtnut.com/l/_DKBu6oczJ9J7
https://dl.doubtnut.com/l/_04PL2LDAFSVF
https://dl.doubtnut.com/l/_JsvjcgaPJFUa


D. none of these

Watch Video Solution

4. If f(x) = loge|x| ,  then f'(x) equals

A. 
1
|x|

 , where x ≠ 0

B. 
1
x

 for |x| > 1 and -
1
x

 for |x| < 1

C. -
1
x

 for |x| > 1 and 
1
x

 for |x| < 1

D. 
1
x

 for x > 0 and -
1
x

 for x < 0

Watch Video Solution

| |

5. If f(x) = √1 - sin2x
, then f ′ (x)
is equal to

A. - (cosx + sinx) , for x ∈ (π /4, π /2)

https://dl.doubtnut.com/l/_JsvjcgaPJFUa
https://dl.doubtnut.com/l/_yXmj4BTit1Gi
https://dl.doubtnut.com/l/_kNPwrPb6Qg5P


B. cosx + sin x for x ∈ (0, π /4)

C. - (cosx + sinx) , for x ∈ (0, π /4)

D. cosx - sinx,  for x ∈ (π /4, π /2)

Answer: C

Watch Video Solution

6. Instead of the usual defination of derivatie Df(x), if we define a new kind

of derivatie D∗F(x) by the formula 

D∗ (x) = lim h→ 0
f2(x + h) - f2(x)

h
. where f2(x) means [f(x)]2 and if f(x)=x

log x, then D∗ f(x)∣x= e has the value

A. e

B. 2e

C. 4e

D. none of these

https://dl.doubtnut.com/l/_kNPwrPb6Qg5P
https://dl.doubtnut.com/l/_FEMsOkh9DgIG


Watch Video Solution

7. If y = cot - 1
√1 + sinx + √1 - sinx

√1 + sinx - √1 - sinx
(0 < x < π /2), then

dy
dx

=

A. 
1
2

B. 
2
3

C. 3

D. 1

Watch Video Solution

[ ]

8. if y =
(a - x)√a - x - (b - x)√x - b

√a - x + √x - b
 then 

dy
dx

 wherever it is defined is equal

to :

A. 
x + (a + b)

√(a - x)(x - b)

https://dl.doubtnut.com/l/_FEMsOkh9DgIG
https://dl.doubtnut.com/l/_KQcFqHEPsmlm
https://dl.doubtnut.com/l/_ssxud4r9Sbed


B. 
2x - a - b

2√a - x√x - b

C. -
(a + b)

2√(a - x)(x - b)

D. 
2x + (a + b)

2√(a - x)(x - b)

Answer: B

Watch Video Solution

9. the derivative of y = (1 - x)(2 - x).......... (n - x) at x = 1 is equal to

A. 0

B. ( - 1)(n - 1) !

C. n ! - 1

D. ( - 1)n - 1(n - 1) !

Watch Video Solution

https://dl.doubtnut.com/l/_ssxud4r9Sbed
https://dl.doubtnut.com/l/_ytpIKDSOGcSJ
https://dl.doubtnut.com/l/_uyFdAylLtyir


10. If y =
1 - x
1 + x

, then 1 = x2 dy
dx

 is equal to

A. y2

B. 1/y

C. -y

D. -y /x

Watch Video Solution

√ ( )

11. If y =
√a + x - √a - x

√a + x + √a - x
, then

dy
dx

isequa < o

ay

x√a2 - x2

 (b) 

ay

√a2 - x2

ay

x√a2 - x2

(d) none of these

A. 
ay

x√a2 - x2

B. 
ay

√a2 - x2

C. 
ay

x√x2 - a2

https://dl.doubtnut.com/l/_uyFdAylLtyir
https://dl.doubtnut.com/l/_jV3lTs16bhmP


D. none of these

Watch Video Solution

12. Let u(x) and v(x) be differentiable functions such that 

u(x)
v(x)

= 7. if
u′ (x)
v′ (x)

= p and
u(x)
v(x)

′ = q, then
p + q
p - q

 has the value equal

to

A. 1

B. 0

C. 7

D. -7

Watch Video Solution

( )

https://dl.doubtnut.com/l/_jV3lTs16bhmP
https://dl.doubtnut.com/l/_6ye0Jy6dzmng


13. If sin - 1 x2 - y2

x2 + y2 = loga, then
dy
dx


is equal to

x
y


(b) 
y

x2 

x2 - y2

x2 + y2 
(d) 
y
x

A. 
x
y

B. 
y

x2

C. 
x2 - y2

x2 + y2

D. 
y
x

Watch Video Solution

( )

14. Let h(x)
be differentiable for all x
and let f(x) = kx + ex h(x)
 , where k

is some constant. If h(0) = 5, h ′ (0) = - 2, andf ′ (0) = 18, 
 then the value of

k
is
5 (b) 4
(c) 3 (d)
2.2.

A. 5

B. 4

C. 3

( )

https://dl.doubtnut.com/l/_zU07TktBVMbf
https://dl.doubtnut.com/l/_Akthv5qqQo5r


D. 2.2

Watch Video Solution

15. If lim t→ x
etf(x) - exf(t)

(t - x)(f(x))2 = 2 and f(0) =
1
2

,  then find the value of f′ (0).

A. 4

B. 2

C. 0

D. 1

Watch Video Solution

16. If f(0) = 0, f′ (0) = 2 then the derivative of y = f(f(f(f(x))) at x = 0 is

A. 2

https://dl.doubtnut.com/l/_Akthv5qqQo5r
https://dl.doubtnut.com/l/_9eRY01ji1Fbk
https://dl.doubtnut.com/l/_a2k7noVgdqPs


B. 8

C. 16

D. 4

Watch Video Solution

17. If f(x) = √1 + cos2 x2 , thenf ′
√π

2

is


√π

6

(b) -√π /6
1/√6
(d) π /√6

A. √π /6

B. -√π /6

C. 1/√6

D. π /√6

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_a2k7noVgdqPs
https://dl.doubtnut.com/l/_zz6TeD8ur6bn


18. 
d
dx

cos - 1√cosx is equal to

A. 
1
2√1 + secx

B. √1 + secx

C. -
1
2√1 + secx

D. -√1 + secx

Watch Video Solution

19. if y = tan - 1 2x

1 + 22x+ 1  then 
dy
dx

atx = 0 is

A. 1

B. 2

C. In 2

D. -
1
10

In2

( )

https://dl.doubtnut.com/l/_0bT8HzZUwPQ6
https://dl.doubtnut.com/l/_1agrR4Mdyoqt


Watch Video Solution

20. If y = x + √x2 + a2 n
, then

dy
dx


is

ny

√x2 + a2

(b) -

ny

√x2 + a2



nx

√x2 + a2

(d)

-
nx

√x2 + a2

A. 
ny

√x2 + a2

B. -
ny

√x2 + a2

C. 
nx

√x2 + a2

D. -
nx

√x2 + a2

Watch Video Solution

( )

21. if y = logsinxtanx then 
dy
dx π

4

 is( )

https://dl.doubtnut.com/l/_1agrR4Mdyoqt
https://dl.doubtnut.com/l/_hMf88yPpY56K
https://dl.doubtnut.com/l/_y8OgTtNeRQS1


A. 
4

log2

B. -4log2

C. 
-4

log2

D. none of these

Watch Video Solution

22. 
d
dx

sin2cot - 1 1 - x
1 + x

 is

A. -1

B. 
1
2

C. -
1
2

D. 1

Watch Video Solution

[ √ ]

https://dl.doubtnut.com/l/_y8OgTtNeRQS1
https://dl.doubtnut.com/l/_yC1V436jJBGu


23. The differential coefficient of f logex w. r. t. x,  where f(x) = logex,  is
(i)

x
lnx


(ii) 
lnx
x


(iii) 
1

xlnx

(iv) xlnx

A. 
x

logex

B. 
1
x

logex

C. 
1

xlogex

D. none of these

Watch Video Solution

( )

24. if f′ (x) = √2x2 - 1 and y = f x2  then 
dy
dx

 at x = 1 is:

A. 2

B. 1

C. -2

D. none of these

( )

https://dl.doubtnut.com/l/_Im10SQ7S2TJg
https://dl.doubtnut.com/l/_ph2daLvQOmDD


Watch Video Solution

25. If u = f x3 , v = g x2 , f ′ (x) = cosx, andg ′ (x) = sinx, then
du
dv


 is


3
2xcosx3cosecx2


2
3sinx3secx2
tanx
(d) none of these

A. 
3
2x cos x2 cosec x2

B. 
3
2 sin x3 sec x2

C. tanx

D. none of these

Watch Video Solution

( ) ( )

26. A function f, 
 defined for all positive real numbers, satisfies the

equation f x2 = x3
 for every x > 0
 . Then the value of f ′ (4)
 is
 12 (b) 3
 (c) 

3/2
(d) cannot be determined

( )

https://dl.doubtnut.com/l/_ph2daLvQOmDD
https://dl.doubtnut.com/l/_hCBXcrn63lGg
https://dl.doubtnut.com/l/_wrJY1qFL7zMt


A. 12

B. 3

C. 3/2

D. cannot be determined

Watch Video Solution

27. Let f : ( - 5, 5) → R be a differentiable function of with 

f(4) = 1, f′ (4) = 1, f(0) = - 1 and f′ (0) = Ifg(x) = f 2f2(x) + 2 2,  then

g'(0) equals

A. 4

B. -4

C. 8

D. -8

( ( ))

https://dl.doubtnut.com/l/_wrJY1qFL7zMt
https://dl.doubtnut.com/l/_bGqU6ihdI4gx


Watch Video Solution

28. The function f(x) = ex + x, 
 being differentiable and one-to-one, has a

differentiable inverse f - 1(x)
.

 The value of 

d
dx

f - 1 
 at the point f(log2)
 is


1
1n2


(b) 
1
3


(c) 
1
4


(d) none of these

A. 
1
In2

B. 
1
3

C. 
1
4

D. none of these

Watch Video Solution

( )

29. If f(x) = x + tanx and f is the inverse of g, then g′ (x) is equal to

A. 
1

1 + [g(x) - x]2

B. 
1

2 - [g(x) - x]2

https://dl.doubtnut.com/l/_bGqU6ihdI4gx
https://dl.doubtnut.com/l/_dtRJHFXglXsN
https://dl.doubtnut.com/l/_RtwC8gD2Wt0L


C. 
1

2 + [g(x) - x]2

D. none of these

Answer: C

Watch Video Solution

30. If f(x) = x3 + 3x + 4 and g is the inverse function of f(x), then the value

of 
d
dx

g(x)
g(g(x))

 at x = 4 equals

A. 
-1
6

B. 6

C. 
-1
3

D. non-existent

Watch Video Solution

( )

https://dl.doubtnut.com/l/_RtwC8gD2Wt0L
https://dl.doubtnut.com/l/_MbEQVRKWmYMw
https://dl.doubtnut.com/l/_s5EJTACoCkbR


31. If y =
sin - 1x

√1 - x2
, then

1 - x2 dy

dx

is equal to
x + y
(b) 1 + xy
1 - xy
(d) xy - 2

A. x+y

B. 1+xy

C. 1-xy

D. xy-2

Watch Video Solution

( )

32. If y = logx + √logx + √logx + ...∞, then
dy
dx

 is

A. 
x

2y - 1

B. 
x

2y + 1

C. 
1

x(2y - 1)

D. 
1

x(1 - 2y)

√

https://dl.doubtnut.com/l/_s5EJTACoCkbR
https://dl.doubtnut.com/l/_58H0mPs1a678


Watch Video Solution

33. 
d
dx

tan - 1
√x(3 - x)

1 - 3x
= 


1

2(1 + x)√x

 (b) 

3

(1 + x)√x



2

(1 + x)√x

 (d) 

3

2(1 + x)√x

A. 
1

2(1 + x)√x

B. 
3

(1 + x)√x

C. 
2

(1 + x)√x

D. 
3

2(1 + x)√x

Watch Video Solution

[ ( )]

34. Suppose the function f(x) - f(2x)
 has the derivative 5 at x = 1
 and

derivative 7atx = 2. 
 The derivative of the function f(x) - f(4x)atx = 1
 has

the value equal to
19
(b) 9 (c)
17 (d) 14

https://dl.doubtnut.com/l/_58H0mPs1a678
https://dl.doubtnut.com/l/_DH9TNB911Dt9
https://dl.doubtnut.com/l/_I5r5hUUZGHJ1


A. 19

B. 9

C. 17

D. 14

Watch Video Solution

35. If
y√x2 + 1 = log √x2 + 1 - x , showthat x2 + 1
dy
dx

+ xy + 1 = 0

A. 0

B. 1

C. 2

D. none of these

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_I5r5hUUZGHJ1
https://dl.doubtnut.com/l/_c9ZEAETjgg6J
https://dl.doubtnut.com/l/_fVEzpdoe94uC


36. 

Let ey =
√1 + α + √1 - α

√1 + α - √1 - α
and tan

x
2

=
1 - α
1 + α

, α ∈ [ - 1, 0] ∪ (0, 1]. Then
dy
dx

A. 1/2

B. 1

C. 2

D. 1/3

Watch Video Solution

√ (

37. The derivative of tan - 1
√1 + x2 - 1

x 
 with respect to 

tan - 1
2x√1 - x2

1 - 2x2 
at x = 0
is

1
8 
(b) 

1
4 
(c) 

1
2 
(d) 1

A. 1/8

( )
( )

https://dl.doubtnut.com/l/_fVEzpdoe94uC
https://dl.doubtnut.com/l/_GbdD0esswdXx


B. 1/4

C. 1/2

D. 1

Watch Video Solution

38. If ln (e - 1)exy + x2 = x2 + y2 then 
dy
dx 1 , 0

 is equal to

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_GbdD0esswdXx
https://dl.doubtnut.com/l/_be0IJmIni9Ni


39. If y = xx
x
 then 

dy
dx

 is

A. y xx(logex)logx + xx

B. y xx(logex)logx + x

C. y xx(logex)logx + x - 1

D. y xx logex logx + x - 1

Watch Video Solution

( )

[ ]
[ ]
[ ]
[ ( ) ]

40. The first derivative of the function cos - 1 sin
1 + x

2
+ xx  with

respect to x at x = 1 is

A. 3/4

B. 0

C. 1/2

[ ( √ ) ]

https://dl.doubtnut.com/l/_jq4jJBxmHTTU
https://dl.doubtnut.com/l/_ZVLXR633hiJs


D. -1 /2

Watch Video Solution

41. f(x) = xx, x ∈ (0, ∞) and let g(x) be inverse of f(x) , then g(x)′  must be

A. x(1 + logx)

B. x(1 + log(x))

C. 
1

x(1 + logg(x))

D. non-existent

Watch Video Solution

42. If y = axn+ 1 + bx -n, thenx2d
2y

dx2 
 is equal to
n(n - 1)y
 (b) n(n + 1)y
 ny
 (d) 

n2y

https://dl.doubtnut.com/l/_ZVLXR633hiJs
https://dl.doubtnut.com/l/_t0rzDH8KbV2J
https://dl.doubtnut.com/l/_a5O4jfz4aJvJ


A. n(n-1) y

B. n(n+1)y

C. ny

D. n2y

Watch Video Solution

43. If y = axn+ 1 + bx -n, thenx2d
2y

dx2 
 is equal to
n(n - 1)y
 (b) n(n + 1)y
 ny
 (d) 

n2y

A. m2 aemx - be -mx

B. 1

C. 0

D. none of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_a5O4jfz4aJvJ
https://dl.doubtnut.com/l/_V2xC5kaIerGU


44. Suppose f(x) = eax + ebx, where a ≠ b, and that 

f′ ′ (x) - 2f′ (x) - 15f(x) = 0 for all x. Then the value of ab is equal to:

A. 25

B. 9

C. -15

D. -9

Watch Video Solution

45. 
d20y

dx20 (2cosxcos3x)isequa < o
 220 cos2x - 220os3x

220 cos2x + 220cos4x 
220 sin2x + 220sin4x 
220 sin2x - 220sin4x

A. 220 cos2x - 220cos3x

B. 220 cos2x + 220cos4x

( )
( ) ( ) ( )

( )
( )

https://dl.doubtnut.com/l/_V2xC5kaIerGU
https://dl.doubtnut.com/l/_i5y3sNM2iX1a
https://dl.doubtnut.com/l/_EfBbUo4JhAIj


C. 220 sin2x + 220sin4x

D. 220 sin2x - 220sin4x

Watch Video Solution

( )
( )

46. 
dn

dxn
(logx) = 


(n - 1) !

xn

(b) 

n !

xn


(n - 2) !

xn

(d) ( - 1)n - 1 (n - 1) !

xn

A. 
(n - 1) !

xn

B. 
n !

xn

C. 
(n - 2) !

xn

D. ( - 1)n - 1 (n - 1) !

xn

Watch Video Solution

https://dl.doubtnut.com/l/_EfBbUo4JhAIj
https://dl.doubtnut.com/l/_cPggDIVWbkZN


47. The nth
 derivative of the function f(x) =
1

1 - x2 [wherex ∈ ( - 1, 1)]
 at

the point x = 0
where n
is even is
(b) n !
(c) nnC2
(d) 2nC2

A. 0

B. n !

C. bnC2

D. 2nC2

Watch Video Solution

48. If y = xlog{
x

(a + bx) ]
, then show that
x3d
2y

dx2 = x
dy
dx - y

2.

A. x
dy
dx - y

B. x
dy
dx - y

2

C. y
dy
dx - x

( )

( )

https://dl.doubtnut.com/l/_zPZBbCssCz78
https://dl.doubtnut.com/l/_8Il4BQYC88If


D. y
dy
dx

- x
2

Watch Video Solution

( )

49. If ax2 + 2hxy + by2 = 1, then
d2y

dx2 
 is

h2 - ab

(hx + by)2 
 (b) 
ab - h2

(hx + by)2 

h2 + ab

(hx + by)2

(d) none of these

A. 
h2 - ab

(hx + by)3

B. 
ab - h2

(hx + by)2

C. 
h2 + ab

(hx + by)2

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_8Il4BQYC88If
https://dl.doubtnut.com/l/_TkZfcUhBv8ej


50. If y1 /m = x + √1 + x2 , then 1 + x2 y2 + xy1 is (where yr represents

the rth derivative of y w.r.t. x)

A. m2y

B. my2

C. m2y2

D. none of these

Watch Video Solution

( ) ( )

51. If (sinx)(cosy) =
1
2

, then
d2y

dx2at
π
4

,
π
4


is
-4
(b) -2
(c) -6
(d) 0

A. -4

B. -2

C. -6

D. 0

( )

https://dl.doubtnut.com/l/_o0NQXo29TvDl
https://dl.doubtnut.com/l/_l7q7gKS7Nzlp


Watch Video Solution

52. A function f
 satisfies the condition f(x) = f ′ (x) + fx + fx, wheref(x)
 is a

differentiable function indefinitely and dash denotes the order of

derivative. If f(x) = 1, thenf(x)
is
e
x
2 
(b) ex
(c) e2x
(d) e4x

A. ex / 2

B. ex

C. e2x

D. e4x

Watch Video Solution

53. Let f(x)
 be a polynomial of degree 3 such that 

f(3) = 1, f ′ (3) = - 1, f3 = 0, andf3 = 12. 
Then the value of f ′ (1)
 is
 12 (b) 23

https://dl.doubtnut.com/l/_l7q7gKS7Nzlp
https://dl.doubtnut.com/l/_VJpIH9ZFhytM
https://dl.doubtnut.com/l/_EMc2tFMWFybO


(c) -13
(d) none of these

A. 12

B. 23

C. -13

D. none of these

Watch Video Solution

54. If y2 = ax2 + bx + c
 , then y3d
2y

dx2 
 is
 (a) a constant (b) a function of x

only
(c) a function of y
only (d) a function of x
and y

A. a constant

B. a function of x only

C. a function of y only

D. a function of x and y

https://dl.doubtnut.com/l/_EMc2tFMWFybO
https://dl.doubtnut.com/l/_bEWGFFwWKH0m


Watch Video Solution

55. If y = sinx + ex, then
d2x

dy2 = 
 - sinx + ex - 1

sinx - ex

cosx + ex 2

 (c) 

sinx - ex

cosx + ex 3

(d) 

sinx + ex

cosx + ex 3

A. - sinx + ex - 1

B. 
sinx - ex

cosx + ex 2

C. 
sinx - ex

cosx + ex 3

D. 
sinx + ex

cosx + ex 3

Watch Video Solution

( )
( )

( ) ( )

( )

( )

( )

( )

https://dl.doubtnut.com/l/_bEWGFFwWKH0m
https://dl.doubtnut.com/l/_WSByK6tVjrOZ


56. If y= sin px and yn is the nth derivative of y, then 


y y1 y2

y3 y4 y5

y6 y7 y8

 is

A. 1

B. 0

C. -1

D. none of these

Watch Video Solution

| |

57. If fx = - f(x)andg(x) = f ′ (x)and
 F(x) = f
x
2

2
+ g

x
2

2

 and given

that F(5) = 5, 
then F(10)
is
5 (b) 10
(c) 0 (d)
15

A. 5

( ( )) ( ( ))

https://dl.doubtnut.com/l/_2IukMdzXWrD2
https://dl.doubtnut.com/l/_f9M9KscY24lL


B. 10

C. 0

D. 15

Watch Video Solution

58. Let y = 1n(1 + cosx)2
 . Then the value of 
d2y

dx2 +
2

e
y
2


 equal
 (b) 
2

1 + cosx

4
1 + cosx


(d) 
-4

(1 + cosx)2

A. 0

B. 
2

1 + cosx

C. 
4

1 + cosx

D. 
-4

(1 + cosx)2

Watch Video Solution

https://dl.doubtnut.com/l/_f9M9KscY24lL
https://dl.doubtnut.com/l/_kr5c16wm89dw


59. x = tcost, y = t + sint
.

Then 

d2x

dy2a =
π
2


 is

π + 4

2

 (b) -

π + 4
2


-2
 (d) none of

these

A. 
π + 4

2

B. -
π + 4

2

C. -2

D. none of these

Watch Video Solution

60. If f(x) = (x - 1)4(x - 2)3(x - 3)2(x - 4),  then the value of 

f′ ′ ′ (1) + f′ ′ (2) + f′ (3) + f′ (4) equals

A. 0

B. 50

C. 324

https://dl.doubtnut.com/l/_1IhKcdAfzYZc
https://dl.doubtnut.com/l/_eAYU04gUavc3


D. 648

Answer: 648

Watch Video Solution

61. let y = t10 + 1,  and x = t8 + 1,  then 
d2y

dx2  is

A. 
5
2
t

B. 20t8

C. 
5

16t6

D. none of these

Watch Video Solution

62. If x = log p and y =
1
p

,  then

https://dl.doubtnut.com/l/_eAYU04gUavc3
https://dl.doubtnut.com/l/_6raoMynM8WHp
https://dl.doubtnut.com/l/_6sC44Wzm4hhD


A. 
d2y

dx2 - 2p = 0

B. 
d2y

dx2 + y = 0

C. 
d2y

dx2 +
dy
dx = 0

D. 
d2y

dx2 -
dy
dx

= 0

Watch Video Solution

63. If x = φ(t), y = ψ(t), then
d2y

dx2 
is

φ ′ψ -ψ′ φ′ ′

φ ′ 2

(b) 

φ ′ψ -ψ′ φ′ ′

φ ′ 3

φ /ψ 
(d) ψ /φ

A. 
ϕ′ψ′ ′ - ψ′ϕ′ ′

(ϕ′ )2

B. 
ϕ′ψ′ ′ - ψ′ϕ′ ′

(ϕ′ )3

C. 
ϕ′ ′
ψ′ ′

D. 
ψ′ ′
ϕ′ ′

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_6sC44Wzm4hhD
https://dl.doubtnut.com/l/_Oz5WxtwnKElR


64. If f(x) = x4tan x3 - x1n 1 + x2 , 
then the value of 
d4(f(x))

dx4 
at x = 0
is
0

(b) 6
(c) 12 (d)
24

A. 0

B. 6

C. 12

D. 24

Watch Video Solution

( ) ( )

65. If graph of y = f(x)
is symmetrical about the y-axis and that of y = g(x)

is symmetrical about the origin and if h(x) = f(x)
.

g(x), then
d3h(x)

dx3 atx = 0
 is

cannot be determined
(b) f(0)
.

g(0)
0
(d) none of these

A. cannot be determined

B. f(0) ⋅ g(0)

https://dl.doubtnut.com/l/_Oz5WxtwnKElR
https://dl.doubtnut.com/l/_ov5fH7I39UHR
https://dl.doubtnut.com/l/_Y890PPeDBtUZ


C. 0

D. none of these

Watch Video Solution

66. Let g(x)
 be the inverse of an invertible function f(x), 
 which is

differentiable for all real x
.

 Then gf ( x ) 
 equals.
 -

fx

f ′ (x) 3

 (b) 

f ′ (x)fx - f ′ (x) 3

f ′ (x)


f ′ (x)fx - f ′ (x) 2

f ′ (x) 2

(d) none of these

A. -
f′ ′ (x)

(f′ (x))3

B. 
f′ (x)f′ ′ (x) - (f(x))3

f′ (x)

C. 
f′ (x)f′ ′ (x) - (f′ (x))2

(f′ (x))2

D. none of these

Watch Video Solution

( )
( ) ( )

( )

https://dl.doubtnut.com/l/_Y890PPeDBtUZ
https://dl.doubtnut.com/l/_l8sY45bXz8aA


67. f(x) = ex - e - x - 2sinx -
2
3
x3.  Then the least value of n for which 

dn

dxn
f(x) ∣ x= 0 is nonzero is

A. 5

B. 6

C. 7

D. 8

Watch Video Solution

68. Let y = f(x) and x =
1
z

. If
d2y

dx2 = λ z3 dy
dz

+ z4d
2y

dz2 , then the value of λ

is

A. 1

B. 2

( )

https://dl.doubtnut.com/l/_l8sY45bXz8aA
https://dl.doubtnut.com/l/_DL2OEOgMYeil
https://dl.doubtnut.com/l/_Xv13jVz622UR


C. 
1
2

D. 
1
4

Watch Video Solution

69. Let x=f(t) and y=g(t), where x and y are twice differentiable function. If

f'(0)= g'(0) =f''(0) = 2. g''(0) = 6, then the value of 
d2y

dx2
t= 0

 is equal to

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Xv13jVz622UR
https://dl.doubtnut.com/l/_GpBGJgjWhGsH


70. If f(x)
 satisfies the relation
 f
5x - 3y

2
=

5f(x) - 3f(y)
2

∀x, y ∈ R, 
 and 

f(0) = 3andf ′ (0) = 2, 
then the period of sin(f(x))
is
2π
(b) π
(c) 3π
(d) 4π

A. 2π

B. π

C. 3π

D. 4π

Watch Video Solution

( )

71. A function f :R
→
R
 satisfies 

xcosy f(2x + 2y) - f(2x - 2y) = cosxsiny(f(2x + 2y) + f(2x - 2y))
.

 If 

f ′ (0) =
1
2

, then
f ′ (x) = f(x) = 0
4fx + f(x) = 0
fx + f(x) = 0
4fx - f(x) = 0

A. f′ ′ (x) = f(x) = 0

(

https://dl.doubtnut.com/l/_EER0HQAjqPzg
https://dl.doubtnut.com/l/_41lAW6RkaIij


B. 4f′ ′ (x) + f(x) = 0

C. f′ ′ (x) + f(x) = 0

D. 4f′ ′ (x) - f(x) = 0

Watch Video Solution

72. If y = asinx + bcosx , then y2 +
dy
dx

2
 is a

A. function of x

B. function of y

C. function of x and y

D. constant

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_41lAW6RkaIij
https://dl.doubtnut.com/l/_qBj1ukE9VeeU
https://dl.doubtnut.com/l/_hcWIGgVHGjZd


73. `d/(dx)sqrt((1-sin2x)/(1+sin2x))i se q u a lto,(0

A. sec2x

B. - sec2 π
4

- x

C. sec2 π
4

+ x

D. sec2 π
4

- x

Watch Video Solution

( )
( )
( )

74. If f(x) = |cosx| + |sinx|, then 
dy
dx

 at x =
2π
3

 is equal to

A. 
1 - √3

2

B. 0

C. 
1
2 √3 - 1

D. none of these

( )

https://dl.doubtnut.com/l/_hcWIGgVHGjZd
https://dl.doubtnut.com/l/_albOi7Rhuzym


Answer: C

Watch Video Solution

75. If f(x) = loge|x| ,  then f'(x) equals

A. 
1
|x|

 , where x ≠ 0

B. 
1
x

 for |x| > 1 and -
1
x

 for |x| < 1

C. -
1
x

 for |x| > 1 and 
1
x

 for |x| < 1

D. 
1
x

 for x > 0 and -
1
x

 for x < 0

Watch Video Solution

| |

76. If f(x) = √1 - sin2x
 , then f ′ (x)
 is equal to


- (cosx + sinx), f or x ∈
π
4

,
π
2


 cosx + sinx, f or x ∈ 0,
π
4

-(cosx + sinx), f or x ∈ 0,
π
4


cosx - sinx, f or x ∈
π
4

,
π
2

( ) ( )
( ) ( )

https://dl.doubtnut.com/l/_albOi7Rhuzym
https://dl.doubtnut.com/l/_fCdo0xifAUMs
https://dl.doubtnut.com/l/_woj1etxNDATL


A. - (cosx + sinx) , for x ∈ (π /4, π /2)

B. cosx + sin x for x ∈ (0, π /4)

C. - (cosx + sinx) , for x ∈ (0, π /4)

D. cosx - sinx,  for x ∈ (π /4, π /2)

Watch Video Solution

77. Instead of the usual defination of derivatie Df(x), if we define a new

kind of derivatie D∗F(x) by the formula 

D∗ (x) = lim h→ 0
f2(x + h) - f2(x)

h
. where f2(x) means [f(x)]2 and if f(x)=x

log x, then D∗ f(x)∣x= e has the value

A. e

B. 2e

C. 4e

D. none of these

https://dl.doubtnut.com/l/_woj1etxNDATL
https://dl.doubtnut.com/l/_NHpWur4WGjee


Watch Video Solution

78. if y =
(a - x)√a - x - (b - x)√x - b

√a - x + √x - b
 then 

dy
dx

 wherever it is defined is

equal to :

A. 
x + (a + b)

√(a - x)(x - b)

B. 
2x - a - b

2√a - x√x - b

C. -
(a + b)

2√(a - x)(x - b)

D. 
2x + (a + b)

2√(a - x)(x - b)

Answer: B

Watch Video Solution

79. The derivative of y = (1 - x)(2 - x).......... (n - x) at x = 1 is equal to

https://dl.doubtnut.com/l/_NHpWur4WGjee
https://dl.doubtnut.com/l/_cx6poWb8isoa
https://dl.doubtnut.com/l/_TPodDRsmkoxm


A. 0

B. ( - 1)(n - 1) !

C. n ! - 1

D. ( - 1)n - 1(n - 1) !

Answer: B

Watch Video Solution

80. If y =
1 - x
1 + x

, then 1 - x2 dy
dx

 is equal to

A. y2

B. 1/y

C. -y

D. -y /x

Answer: C

Watch Video Solution

√ ( )

https://dl.doubtnut.com/l/_TPodDRsmkoxm
https://dl.doubtnut.com/l/_tGjaCHsCg4Qt


Watch Video Solution

81. If y =
√a + x - √a - x

√a + x + √a - x
,  then 

dy
dx

 is equal

A. 
ay

x√a2 - x2

B. 
ay

√a2 - x2

C. 
ay

x√x2 - a2

D. none of these

Answer: A

Watch Video Solution

82. Let 
u
x
andv(x)
 be differentiable functions such that


u(x)
v(x) = 7. I

f u ′ (x)

v ′ (x)
= pand

u(x)
v(x) = q, then

p + q
p - q 
has the value of to
 1 (b)

0
(c) 7 (d)
-7

( ) ( )

https://dl.doubtnut.com/l/_tGjaCHsCg4Qt
https://dl.doubtnut.com/l/_PiINbKU2SPal
https://dl.doubtnut.com/l/_7KmM8ekvOg0N


A. 1

B. 0

C. 7

D. -7

Watch Video Solution

83. If sin - 1 x2 - y2

x2 + y2 = loga, then
dy
dx


is equal to

x
y


(b) 
y

x2 

x2 - y2

x2 + y2 
(d) 
y
x

A. 
x
y

B. 
y

x2

C. 
x2 - y2

x2 + y2

D. 
y
x

Watch Video Solution

( )

https://dl.doubtnut.com/l/_7KmM8ekvOg0N
https://dl.doubtnut.com/l/_Eq7oUYdeN0yP


84. Let h(x)
be differentiable for all x
and let f(x) = kx + ex h(x)
 , where k

is some constant. If h(0) = 5, h ′ (0) = - 2, andf ′ (0) = 18, 
 then the value of

k
is
5 (b) 4
(c) 3 (d)
2.2.

A. 5

B. 4

C. 3

D. 2.2

Watch Video Solution

( )

85. If lim t→ x
etf(x) - exf(t)

(t - x)(f(x))2 = 2 and f(0) =
1
2

,  then find the value of f′ (0).

A. 4

B. 2

C. 0

https://dl.doubtnut.com/l/_Eq7oUYdeN0yP
https://dl.doubtnut.com/l/_3DbNJI3mjqOU
https://dl.doubtnut.com/l/_xO6IVAJp0rps


D. 1

Watch Video Solution

86. If f(0) = 0, f ′ (0) = 2, 
then the derivative of y = f(f(f(x)))
at x = 0
is
2 (b)

8
(c) 16 (d) 4

A. 2

B. 8

C. 16

D. 4

Watch Video Solution

87. If f(x) = √1 + cos2 x2 , thenf ′
√π

2

is


√π

6

(b) -√π /6
1/√6
(d) π /√6( ) ( )

https://dl.doubtnut.com/l/_xO6IVAJp0rps
https://dl.doubtnut.com/l/_6FK6TjrMDE9p
https://dl.doubtnut.com/l/_WiSqDl50gOVI


A. √π /6

B. -√π /6

C. 1/√6

D. π /√6

Watch Video Solution

88. 
d
dx

cos - 1√cosx, 0 < x <
π
2

 is equal to

A. 
1
2√1 + secx

B. √1 + secx

C. -
1
2√1 + secx

D. -√1 + secx

Watch Video Solution

https://dl.doubtnut.com/l/_WiSqDl50gOVI
https://dl.doubtnut.com/l/_0XRJfDAO3lm6
https://dl.doubtnut.com/l/_uqZXhvFMYYlI


89. If tany =
2x

1 + 22x+ 1 , then
dy
dx

atx = 0is
-
3
10


(b) -
3
10

ln2
-
1
10


(d) -
1
10

ln2

A. 1

B. 2

C. In 2

D. -
1
10

In2

Watch Video Solution

90. If y = x + √x2 + a2 n
, then

dy
dx 
is


ny

√x2 + a2

(b) -

ny

√x2 + a2



nx

√x2 + a2

(d)

-
nx

√x2 + a2

A. 
ny

√x2 + a2

B. -
ny

√x2 + a2

C. 
nx

√x2 + a2

( )

https://dl.doubtnut.com/l/_uqZXhvFMYYlI
https://dl.doubtnut.com/l/_uVwqrZHnkHFI


D. -
nx

√x2 + a2

Watch Video Solution

91. if y = logsinxtanx then 
dy
dx π

4

 is

A. 
4

log2

B. -4log2

C. 
-4

log2

D. none of these

Watch Video Solution

( )

92. 
d
dx

sin2cot - 1 1 - x
1 + x

 is[ √ ]

https://dl.doubtnut.com/l/_uVwqrZHnkHFI
https://dl.doubtnut.com/l/_FdikIBO9hxml
https://dl.doubtnut.com/l/_Z6fLxE3YvjK4


A. -1

B. 
1
2

C. -
1
2

D. 1

Answer: B

Watch Video Solution

93. The differential coefficient of f logex w. r. t. x,  where f(x) = logex,  is
(i)

x
lnx


(ii) 
lnx
x


(iii) 
1

xlnx

(iv) xlnx

A. 
x

logex

B. 
1
x

logex

C. 
1

xlogex

D. none of these

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_Z6fLxE3YvjK4
https://dl.doubtnut.com/l/_lT2wZaURHPPf


Watch Video Solution

94. if f′ (x) = √2x2 - 1 and y = f x2  then 
dy
dx

 at x = 1 is:

A. 2

B. 1

C. -2

D. none of these

Watch Video Solution

( )

95. If u = f x3 , v = g x2 , f ′ (x) = cosx, andg ′ (x) = sinx, then
du
dv 
 is


3
2
xcosx3cosecx2


2
3

sinx3secx2
tanx
(d) none of these

A. 
3
2
x cos x2 cosec x2

B. 
3
2

sin x3 sec x2

C. tanx

( ) ( )

https://dl.doubtnut.com/l/_lT2wZaURHPPf
https://dl.doubtnut.com/l/_P8TeQJW8rUN4
https://dl.doubtnut.com/l/_AghU3dicCcle


D. none of these

Watch Video Solution

96. A function f, defined for all positive real numbers, satisfies the

equation f x2 = x3 = x3 for every > 0.  Then the value of f'(4) is

A. 12

B. 3

C. 3/2

D. cannot be determined

Watch Video Solution

( )

97. Let f : ( - 5, 5) → R be a differentiable function of with 

f(4) = 1, f′ (4) = 1, f(0) = - 1 and f′ (0) = Ifg(x) = f 2f2(x) + 2
2
,  then( ( ))

https://dl.doubtnut.com/l/_AghU3dicCcle
https://dl.doubtnut.com/l/_rvpaMFPSG7QM
https://dl.doubtnut.com/l/_1lEvd5bWjztF


g'(0) equals

A. 4

B. -4

C. 8

D. -8

Watch Video Solution

98. The function f(x) = ex + x,  being differentiable and one- to -one, has a

differentiable inverse f - 1(x).  The value of 
x
dx

f - 1atf(log2) is

A. 
1
In2

B. 
1
3

C. 
1
4

D. none of these

(

https://dl.doubtnut.com/l/_1lEvd5bWjztF
https://dl.doubtnut.com/l/_LGKUddylVXLG


Watch Video Solution

99. If f(x) = x + tanx and f is the inverse of g, then g′ (x) is equal to

A. 
1

1 + [g(x) - x]2

B. 
1

2 - [g(x) - x]2

C. 
1

2 + [g(x) - x]2

D. none of these

Answer: C

Watch Video Solution

100. If f(x) = x3 + 3x + 4 and g is the inverse function of f(x), then the value

of 
d
dx

g(x)
g(g(x))

 at x = 4 equals

A. 
-1
6

( )

https://dl.doubtnut.com/l/_LGKUddylVXLG
https://dl.doubtnut.com/l/_IcMdZVWQfjVZ
https://dl.doubtnut.com/l/_zcJXvUNPd4vY


B. 6

C. 
-1
3

D. non-existent

Answer: =
-1
3

Watch Video Solution

101. If y =
sin - 1x

√1 - x2
, then

1 - x2 dy

dx

 is equal to
 x + y
 (b) 1 + xy
 1 - xy
 (d) 

xy - 2

A. x+y

B. 1+xy

C. 1-xy

D. xy-2

W t h Vid S l ti

( )

https://dl.doubtnut.com/l/_zcJXvUNPd4vY
https://dl.doubtnut.com/l/_hB8LQrrNv013


Watch Video Solution

102. If y = logx + √logx + √logx + ...∞, then
dy
dx

 is

A. 
x

2y - 1

B. 
x

2y + 1

C. 
1

x(2y - 1)

D. 
1

x(1 - 2y)

Watch Video Solution

√

103. 
d
dx

tan - 1
√x(3 - x)

1 - 3x
=

A. 
1

2(1 + x)√x

B. 
3

(1 + x)√x

C. 
2

(1 + x)√x

[ ( )]

https://dl.doubtnut.com/l/_hB8LQrrNv013
https://dl.doubtnut.com/l/_JUXn5CESV5LW
https://dl.doubtnut.com/l/_S8XAh4cAQYxu


D. 
3

2(1 + x)√x

Answer: =
3

2√x(1 + x)

Watch Video Solution

104. Suppose the function f(x) - f(2x)
 has the derivative 5 at x = 1
 and

derivative 7atx = 2. 
 The derivative of the function f(x) - f(4x)atx = 1
 has

the value equal to
19
(b) 9 (c)
17 (d) 14

A. 19

B. 9

C. 17

D. 14

Watch Video Solution

https://dl.doubtnut.com/l/_S8XAh4cAQYxu
https://dl.doubtnut.com/l/_VvJ7o81mpWtz
https://dl.doubtnut.com/l/_DYaBPzoPB3g4


105. If
y√x2 + 1 = log √x2 + 1 - x , showthat x2 + 1
dy
dx

+ xy + 1 = 0

A. 0

B. 1

C. 2

D. none of these

Watch Video Solution

( ) ( )

106. 

Let ey =
√1 + α + √1 - α

√1 + α - √1 - α
and tan

x
2

=
1 - α
1 + α

, α ∈ [ - 1, 0] ∪ (0, 1]. Then
dy
dx

A. 1/2

B. 1

C. 2

D. 1/3

√ (

https://dl.doubtnut.com/l/_DYaBPzoPB3g4
https://dl.doubtnut.com/l/_z3U5h0oe3PJV


Answer: 2

Watch Video Solution

107. The derivative of tan - 1
√1 + x2 - 1

x 
 with respect to 

tan - 1
2x√1 - x2

1 - 2x2 
at x = 0
is

1
8 
(b) 

1
4 
(c) 

1
2 
(d) 1

A. 1/8

B. 1/4

C. 1/2

D. 1

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_z3U5h0oe3PJV
https://dl.doubtnut.com/l/_STSHu2Urunum


108. If ln (e - 1)exy + x2 = x2 + y2 then 
dy
dx 1 , 0

 is equal to

A. 0

B. 1

C. 2

D. 3

Answer: 2

Watch Video Solution

( ) ( )

109. If y = xx
x
 then 

dy
dx

 is

A. y xx(logex)logx + xx

B. y xx(logex)logx + x

C. y xx(logex)logx + x - 1

D. y xx logex logx + x - 1

( )

[ ]
[ ]
[ ]
[ ( ) ]

https://dl.doubtnut.com/l/_ASj9vpBNfBjq
https://dl.doubtnut.com/l/_1ah4EJCFjftC


Watch Video Solution

110. The first derivative of the function cos - 1 sin
1 + x

2
+ xx  with

respect to x at x = 1 is

A. 3/4

B. 0

C. 1/2

D. -1 /2

Watch Video Solution

[ ( √ ) ]

111. f(x) = xx, x ∈ (0, ∞) and let g(x) be inverse of f(x) , then g(x)′  must be

A. x(1 + logx)

https://dl.doubtnut.com/l/_1ah4EJCFjftC
https://dl.doubtnut.com/l/_Du0DobSfwT8p
https://dl.doubtnut.com/l/_JgmkSERCyPmn


B. x(1 + log(x))

C. 
1

x(1 + logg(x))

D. non-existent

Watch Video Solution

112. If y = axn+ 1 + bx -n, thenx2d
2y

dx2 
 is equal to
n(n - 1)y
 (b) n(n + 1)y
ny
 (d) 

n2y

A. n(n-1) y

B. n(n+1)y

C. ny

D. n2y

Watch Video Solution

https://dl.doubtnut.com/l/_JgmkSERCyPmn
https://dl.doubtnut.com/l/_Z55dfJFpqMP9
https://dl.doubtnut.com/l/_MIMS6JcB0K1B


113. If y = axn+ 1 + bx -n, thenx2d
2y

dx2 
 is equal to
n(n - 1)y
 (b) n(n + 1)y
ny
 (d) 

n2y

A. m2 aemx - be -mx

B. 1

C. 0

D. none of these

Watch Video Solution

( )

114. Suppose f(x) = eax + ebx, where a ≠ b,  and that f''(x) -2f'(x)-15f(x)=0

for all x. Then the product ab is

A. 25

B. 9

C. -15

https://dl.doubtnut.com/l/_MIMS6JcB0K1B
https://dl.doubtnut.com/l/_2JH4pafeCx4M


D. -9

Watch Video Solution

115. 
d20y

dx20 (2cosxcos3x)isequa < o
 220 cos2x - 220os3x

220 cos2x + 220cos4x 
220 sin2x + 220sin4x 
220 sin2x - 220sin4x

A. 220 cos2x - 220cos3x

B. 220 cos2x + 220cos4x

C. 220 sin2x + 220sin4x

D. 220 sin2x - 220sin4x

Watch Video Solution

( )
( ) ( ) ( )

( )
( )
( )
( )

116. 
dn

dxn
(logx) = 


(n - 1) !

xn

(b) 

n !

xn


(n - 2) !

xn

(d) ( - 1)n - 1 (n - 1) !

xn

https://dl.doubtnut.com/l/_2JH4pafeCx4M
https://dl.doubtnut.com/l/_Y9zfOtFokWhi
https://dl.doubtnut.com/l/_odbIfC4982z5


A. 
(n - 1) !

xn

B. 
n !

xn

C. 
(n - 2) !

xn

D. ( - 1)n - 1 (n - 1) !

xn

Watch Video Solution

117. If y = xlog
x

a + bx
, then x3d

2y

dx2 =

A. x
dy
dx

- y

B. x
dy
dx

- y
2

C. y
dy
dx

- x

D. y
dy
dx

- x
2

Answer: D

Watch Video Solution

( )

( )

( )

https://dl.doubtnut.com/l/_odbIfC4982z5
https://dl.doubtnut.com/l/_lQjuIB5QdeOs


118. If ax2 + 2hxy + by2 = 1, then
d2y

dx2 
 is

h2 - ab

(hx + by)2 
 (b) 
ab - h2

(hx + by)2 

h2 + ab

(hx + by)2

(d) none of these

A. 
h2 - ab

(hx + by)3

B. 
ab - h2

(hx + by)2

C. 
h2 + ab

(hx + by)2

D. none of these

Watch Video Solution

119. If y1 /m = x + √1 + x2 , then 1 + x2 y2 + xy1 is (where yr

represents the rth derivative of y w.r.t. x)

A. m2y

B. my2

( ) ( )

https://dl.doubtnut.com/l/_lQjuIB5QdeOs
https://dl.doubtnut.com/l/_aRRXCUZuziLS
https://dl.doubtnut.com/l/_9jMGoPcTNCjF


C. m2y2

D. none of these

Answer: A

Watch Video Solution

120. If ( sin x) (cos y) = 1/2,  then d2y /dx2 at (π /4, π /4) is

A. -4

B. -2

C. -6

D. 0

Watch Video Solution

https://dl.doubtnut.com/l/_9jMGoPcTNCjF
https://dl.doubtnut.com/l/_eRivfjnZG2Uw


121. A function f satisfies the condition f(x) = f′ (x) + f′ ′ (x) + f′ ′ (x) + …,

where f(x) is a differentiable function indefinitely and dash denotes the

order the derivative. If f(0) = 1, then f(x) is

A. ex / 2

B. ex

C. e2x

D. e4x

Watch Video Solution

122. Let f(x) be a polynomial of degree 3 such that 

f(3) = 1, f′ (3) = - 1, f′ ′ (3) = 0, and f′ ′ ′ (3) = 12.  Then the value of f′ (1) is

A. 12

B. 23

https://dl.doubtnut.com/l/_9yunfAg5dWFw
https://dl.doubtnut.com/l/_ziQmCh3PNGu0


C. -13

D. none of these

Answer: 23

Watch Video Solution

123. If y2 = ax2 + bx + c
 , then y3d
2y

dx2 
 is
 (a) a constant (b) a function of x

only
(c) a function of y
only (d) a function of x
and y

A. a constant

B. a function of x only

C. a function of y only

D. a function of x and y

Watch Video Solution

https://dl.doubtnut.com/l/_ziQmCh3PNGu0
https://dl.doubtnut.com/l/_FXU9LPJAuHsj


124. If y = sinx + ex, then
d2x

dy2 =

A. - sinx + ex - 1

B. 
sinx - ex

cosx + ex 2

C. 
sinx - ex

cosx + ex 3

D. 
sinx + ex

cosx + ex 3

Watch Video Solution

( )

( )

( )

( )

125. If f''(x) =- f(x) and g(x) = f'(x) and F(x) = f
x
2

2
+ g

x
2

2
 


and given that F(5) =5, then F(10) is

A. 5

B. 10

( ( )) ( ( ))

https://dl.doubtnut.com/l/_qjchS9lPg336
https://dl.doubtnut.com/l/_zqHVHh7Ly1ce


C. 0

D. 15

Watch Video Solution

126. Let y = ∈ (1 + cosx)2.  The the value of 
d2y

dx2 +
2

ey / 2  equals

A. 0

B. 
2

1 + cosx

C. 
4

1 + cosx

D. 
-4

(1 + cosx)2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zqHVHh7Ly1ce
https://dl.doubtnut.com/l/_U0FsZDTozyph


127. x = tcost, y = t + sint
.

Then 

d2x

dy2a =
π
2


is

π + 4

2

(b) -

π + 4
2


-2
(d) none of

these

A. 
π + 4

2

B. -
π + 4

2

C. -2

D. none of these

Watch Video Solution

128. Let y = t10 + 1 and x = t8 + 1. Then
d2y

dx2  is

A. 
5
2
t

B. 20t8

C. 
5

16t6

D. none of these

https://dl.doubtnut.com/l/_kRXJlKjJ9spU
https://dl.doubtnut.com/l/_v218Ga77QXTF


Answer: C

Watch Video Solution

129. If x = log p and y =
1
p

,  then

A. 
d2y

dx2 - 2p = 0

B. 
d2y

dx2 + y = 0

C. 
d2y

dx2 +
dy
dx

= 0

D. 
d2y

dx2 -
dy
dx = 0

Watch Video Solution

130. If x = φ(t), y = ψ(t), then
d2y

dx2 
is

φ ′ψ -ψ′ φ′ ′

φ ′ 2

(b) 

φ ′ψ -ψ′ φ′ ′

φ ′ 3

φ /ψ 
(d) ψ /φ

A. 
ϕ′ψ′ ′ - ψ′ϕ′ ′

(ϕ′ )2

( ) ( )

https://dl.doubtnut.com/l/_v218Ga77QXTF
https://dl.doubtnut.com/l/_X5SLm364Sf6C
https://dl.doubtnut.com/l/_QIkDLt1s5ZY3


B. 
ϕ′ψ′ ′ - ψ′ϕ′ ′

(ϕ′ )3

C. 
ϕ′ ′
ψ′ ′

D. 
ψ′ ′
ϕ′ ′

Watch Video Solution

131. If f(x) = x4tan x3 - x1n 1 + x2 , 
 then the value of 
d4(f(x))

dx4 
at x = 0
 is

0 (b) 6
(c) 12 (d)
24

A. 0

B. 6

C. 12

D. 24

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_QIkDLt1s5ZY3
https://dl.doubtnut.com/l/_vS4yxVA8D7g2
https://dl.doubtnut.com/l/_OtxGPHFgY86H


132. Let g(x) be the inverse of an invertible function f(x), which is

differentiable for all real x. Then g''(f(x)) equals

A. -
f′ ′ (x)

(f′ (x))3

B. 
f′ (x)f′ ′ (x) - (f(x))3

f′ (x)

C. 
f′ (x)f′ ′ (x) - (f′ (x))2

(f′ (x))2

D. none of these

Watch Video Solution

133. f(x) = ex - e - x - 2sinx -
2
3
x3.  Then the least value of n for which 

dn

dxn
f(x) ∣ x= 0 is nonzero is

A. 5

B. 6

C. 7

https://dl.doubtnut.com/l/_OtxGPHFgY86H
https://dl.doubtnut.com/l/_CY0yaLtbtqX6


D. 8

Answer: C

Watch Video Solution

134. Let y = f(x) and x =
1
z

. If
d2y

dx2 = λz3
dy
dz

+ z4d
2y

dz2 , then the value of λ is

A. 1

B. 2

C. 
1
2

D. 
1
4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CY0yaLtbtqX6
https://dl.doubtnut.com/l/_PBXVTq3hkJbv


135. Let x=f(t) and y=g(t), where x and y are twice differentiable function. If

f'(0)= g'(0) =f''(0) = 2. g''(0) = 6, then the value of 
d2y

dx2
t= 0

 is equal to

A. 0

B. 1

C. 2

D. 3

Watch Video Solution

( )

136. If f(x)
 satisfies the relation
 f
5x - 3y

2
=

5f(x) - 3f(y)
2

∀x, y ∈ R, 
 and 

f(0) = 3andf ′ (0) = 2, 
then the period of sin(f(x))
is
2π
(b) π
(c) 3π
(d) 4π

A. 2π

B. π

( )

https://dl.doubtnut.com/l/_XStpDbitcuIc
https://dl.doubtnut.com/l/_OgMcg27J9mUP


C. 3π

D. 4π

Watch Video Solution

137. A function

f :R → R satisfies sin x cos y (f(2x + 2y) - f(2x - 2y)) = cosxsiny(f(2x + 2y) + f(2x

" If "f'(0)=(1)/(2),` then

A. f′ ′ (x) = f(x) = 0

B. 4f′ ′ (x) + f(x) = 0

C. f′ ′ (x) + f(x) = 0

D. 4f′ ′ (x) - f(x) = 0

Watch Video Solution

https://dl.doubtnut.com/l/_OgMcg27J9mUP
https://dl.doubtnut.com/l/_nJ9J24tLde7Y


Exercise (Multiple)

1. If y = e√x + e - √x
, then 
dy
dx

isequa < o

e√x

2√x

(b) 

e√x - e - √x

2x



1

2√x√y2 - 4
 (d) 

1

2√x√y2 + 4

A. 
e√x - e - √x

2√x

B. 
e√x - e - √x

2x

C. 
1

2√x√y2 - 4

D. 
1

2√x√y2 + 4

Watch Video Solution

2. Let y = x + √x + √x + ∞
 , 
dy
dx


 is equal to

1

2y - 1

 (b) 

x
x + 2y



1

√1 + 4x

 (d) 

y
2x + y

A. 
1

2y - 1

√

https://dl.doubtnut.com/l/_JcDAEPloUFpT
https://dl.doubtnut.com/l/_lGTpigAeQFXO


B. 
x

x + 2y

C. 
1

√1 + 4x

D. 
y

2x + y

Watch Video Solution

3. If f(θ) = tan sin - 1 2
3 + cos2θ

, then

A. f
π
4

= 1

B. f
π
4

= √2

C. 
d(f(θ))
d(cosθ)

at θ =
π
4
is - 2

D. f′
π
4

= √2

Watch Video Solution

( √ )
( )
( )

( )

https://dl.doubtnut.com/l/_lGTpigAeQFXO
https://dl.doubtnut.com/l/_hj6hzD1vBxjM
https://dl.doubtnut.com/l/_wp28jNODGe96


4. f(x) = x2 - 3x x| + 2|.  Then which of the following is/are true ?

A. f′ (x) = 2x - 3 for x ∈ (0, 1) ∪ (2, ∞)

B. f′ (x) = 2x + 3f or x ∈ ( - ∞, - 2) ∪ ( - 1, 0)

C. f′ (x) = - 2x - 3 for x ∈ ( - 2, - 1)

D. None of these

Watch Video Solution

| |

5. Let f(x) =
√x - 2√x - 1

√x - 1 - 1
. x then

A. f(10) = 1

B. f′ (3 /2) = - 1

C. domain of f(x)isx ≥ 1

D. range of f(x)is( - 2, - 1)] ∪ (2, 00)

https://dl.doubtnut.com/l/_wp28jNODGe96
https://dl.doubtnut.com/l/_UYUKC4Lt3dU0


Watch Video Solution

6. If x3 - 2x2y2 + 5x + y - 5 = 0andy(1) = 1, then
 y ′ (1) =
4
3


 (b) y1 = -
4
3

y1 = - 8
22
27 
(d) y ′ (1) =

2
3

A. y′ (1) = 4/3

B. y′ ′ (1) = - 4 /3

C. y′ ′ (1) = - 8
22
27

D. y′ (1) = 2/3

Watch Video Solution

7. If y = x ( logx ) log ( logx )
 then 

dy
dx

=

A. 
y
x

Inxx - 1 +2 In x In(In x))

B. 
y
x

(logx)log ( logx ) (2log(logx) + 1)

(( )

https://dl.doubtnut.com/l/_UYUKC4Lt3dU0
https://dl.doubtnut.com/l/_GbueO2z8qX1A
https://dl.doubtnut.com/l/_tdpWbmbevKeZ


C. 
y

x In x
(Inx)2 + 2In(Inx)

D. 
y
x

logy
logx

[2log(logx) + 1]

Answer: B

Watch Video Solution

[ ]

8. If f(x - y), f(x)f(y), and f(x + y) are in A.P. for all x, y, and f(0) ≠ 0,  then

A. f(4) = f( - 4)

B. f(2) + f( - 2) = 0

C. f′ (4) + f′ ( - 4) = 0

D. f′ (2) = f′ ( - 2)

Watch Video Solution

https://dl.doubtnut.com/l/_tdpWbmbevKeZ
https://dl.doubtnut.com/l/_5S1OgTtS3x54


9. If y = cos - 1 2x

1 + x2 , then
dy
dx

is

-2

1 + x2 
 for all x
 (b) 
-2

1 + x2 
 for all |x| < 1

2

1 + x2 
for |x| > 1
(d) none of these

A. 
-2

1 + x2  for all x

B. 
-2

1 + x2 for all |x| < 1

C. 
2

1 + x2 for |x| > 1

D. none of these

Watch Video Solution

( )

10. fn(x) = efn - 1 ( x ) for all n ∈ N and f0(x) = x, then
d
dx

fn(x)  is

A. fn(x)
d
dx

fn - 1(x)

B. fn(x)fn - 1(x)

C. fn(x)fn - 1(x)...f2(x). f1(x)

{ }

{ }

https://dl.doubtnut.com/l/_LxZ5EJi6vYTR
https://dl.doubtnut.com/l/_KxOGWqUBjU0U


D. None of these

Watch Video Solution

11. Suppose f and g are functions having second derivatives f′ and g′

every where, if f(x). g(x) = 1 for all x and f′ ′ , g′ ′  are never zero then

f′ ′ (x)
f′ (x)

-
g′ (x)
g′ (x)

 equals

A. 
-2f′ (x)
f(x)

B. 
-2g′ (x)
g(x)

C. 
- f′ (x)
f(x)

D. 
2f′ (x)
f(x)

Watch Video Solution

https://dl.doubtnut.com/l/_KxOGWqUBjU0U
https://dl.doubtnut.com/l/_CWnUlOhrxzSo


12. If y = e - xcosx and yn + kny = 0 where yn =
dny

dxn
 and kn are constant 

n ∈ N then

A. k4 = 4

B. k8 = - 16

C. k12 = 20

D. k16 = - 24

Answer: B

Watch Video Solution

13. If a function is represented parametrically be the equations

x =
1 + (log)et

t2
; y =

3 + 2(log)et

t
, 
 then which of the following statements

are true?
yx - 2xy ′
= y
yy ′ = 2x y ′ 2 + 1
xy ′ = 2y y ′ 2 + 2
yy - 4xy ′

= y ′ 2

A. y′ ′ (x - 2xy′ ) = y

( ) ( ) ( )

https://dl.doubtnut.com/l/_LSulKOxRKysb
https://dl.doubtnut.com/l/_w4NpCM9W2336


B. yy′ = 2x(y′ )2 + 1

C. xy′ = 2y(y′ )2 + 2

D. y′ ′ (y - 4xy′ ) = (y′ )2

Watch Video Solution

14. If
 y =
x2

2
+

1
2
x√x2 + 1 + (log)e x + √x2 + 1
 , prove that


2y = xy ′ + (log)ey
′ , wherey′ 
denotes the derivative w.r.t x

.

A. y′ = x + √x2 + 1

B. y′ =
1

x + √x2 + 1

C. 2y = xy′ + logey′

D. 2y = xy′ - logey′

Watch Video Solution

√

https://dl.doubtnut.com/l/_w4NpCM9W2336
https://dl.doubtnut.com/l/_U2QPH3o6yxWo


15. A curve parametrically given by

x = t + t3 and y = t2, where t ∈ R. For what vlaue(s) of t is
dy
dx

=
1
2

?

A. 1/3

B. 2

C. 3

D. 1

Watch Video Solution

16. If esin x2 + y3
= tan

y2

4
+ sin - 1x, then y'(0) can be

A. 
1

3√π

B. -
1

3√π

C. -
1

5√π

D. -
1

3√5π

( )

https://dl.doubtnut.com/l/_qzW2DzQ0Yj8j
https://dl.doubtnut.com/l/_MxASwzU3TYcW


Watch Video Solution

17. If y = e√x + e - √x, then
dy
dx

 is equal to

A. 
e√x - e - √x

2√x

B. 
e√x - e - √x

2x

C. 
1

2√x√y2 - 4

D. 
1

2√x√y2 + 4

Watch Video Solution

18. Let y = x + √x + √x + ...∞, then
dy
dx

 is equal to

A. 
1

2y - 1

B. 
x

x + 2y

√

https://dl.doubtnut.com/l/_MxASwzU3TYcW
https://dl.doubtnut.com/l/_ZU53TrfvBWm1
https://dl.doubtnut.com/l/_et6SfeUpwrx1


C. 
1

√1 + 4x

D. 
y

2x + y

Watch Video Solution

19. If f(x - y), f(x)f(y), and f(x + y) are in A.P. for all x, y, and f(0) ≠ 0,  then

A. f(4) = f( - 4)

B. f(2) + f( - 2) = 0

C. f′ (4) + f′ ( - 4) = 0

D. f′ (2) = f′ ( - 2)

Watch Video Solution

https://dl.doubtnut.com/l/_et6SfeUpwrx1
https://dl.doubtnut.com/l/_UpbZ7QAHvQbu


20. If a function is represented parametrically be the equations

x =
1 + (log)et

t2
; y =

3 + 2(log)et

t
, 
 then which of the following statements

are true?
yx - 2xy ′
= y
yy ′ = 2x y ′ 2 + 1
xy ′ = 2y y ′ 2 + 2
yy - 4xy ′

= y ′ 2

A. y′ ′ (x - 2xy′ ) = y

B. yy′ = 2x(y′ )2 + 1

C. xy′ = 2y(y′ )2 + 2

D. y′ ′ (y - 4xy′ ) = (y′ )2

Watch Video Solution

( ) ( ) ( )

21. If y =
x2

2
+

1
2
x√x2 + 1 + loge x + √x2 + 1,  then

A. y′ = x + √x2 + 1

B. y′ =
1

x + √x2 + 1

C. 2y = xy′ + logey′

√

https://dl.doubtnut.com/l/_KB8oWivt6Ff5
https://dl.doubtnut.com/l/_S3rF0txvNgc8


Exercise (Comprehension)

D. 2y = xy′ - logey′

Watch Video Solution

22. A curve parametrically given by

x = t + t3 and y = t2, where t ∈ R. For what vlaue(s) of t is
dy
dx

=
1
2

?

A. 1/3

B. 2

C. 3

D. 1

Watch Video Solution

https://dl.doubtnut.com/l/_S3rF0txvNgc8
https://dl.doubtnut.com/l/_SuZGPgFClZkI
https://dl.doubtnut.com/l/_Rv8uhFaCh8D7


1. f(x) is a polynomial function, f :R → R,  such that f(2x) = f′ (x)f′ ′ (x).  The

value of f(3) is

A. 4

B. 12

C. 15

D. none of these

Answer: B

Watch Video Solution

2. f(x) is a polynomial function, f :R → R,  such that f(2x) = f′ (x)f′ ′ (x).  f(x)

is
 (A) one-one and onto
 (B) one-one and into
 (C) many-one and onto
 (D)

many-one and into

A. one-one and onto

B. one-one and into

C. many-one and onto

https://dl.doubtnut.com/l/_Rv8uhFaCh8D7
https://dl.doubtnut.com/l/_7ZMFFboQQJ3q


D. many-one and into

Watch Video Solution

3. f(x) is a polynomial function, f :R → R,  such that f(2x) = f′ (x)f′ ′ (x).

Equation f(x) = x has
 (A) three real and positive roots
 (B) three real and

negative roots
 (C) one real root
 (D) three real roots such that sum of

roots is zero

A. three real and positive roots

B. three real and negative roots

C. one real root

D. three real roots such that sum of roots is zero

Watch Video Solution

https://dl.doubtnut.com/l/_7ZMFFboQQJ3q
https://dl.doubtnut.com/l/_haLEIhxRFVNL


4. f :R → R, f(x) = x3 + x2f′ (1) + xf′ ′ (2) + f′ ′ ′ (3) for all x ∈ R.  


The value of f(1) is

A. 2

B. 3

C. -1

D. 4

Watch Video Solution

5. f :R → R, f(x) = x3 + x2f′ (1) + xf′ ′ (2) + f′ ′ ′ (3) for all x ∈ R.  


f(x) is

A. one-one and onto

B. one-one and into

C. many-one and onto

https://dl.doubtnut.com/l/_MNrE1SCBBDik
https://dl.doubtnut.com/l/_BB02fgX0wyCW


D. many-one and into

Watch Video Solution

6. f :R → R, f(x) = x3 + x2f′ (1) + xf′ ′ (2) + f′ ′ ′ (3) for all x ∈ R.  


The value of f′ (1) + f′ ′ (2) + f′ ′ ′ (3) is

A. 0

B. -1

C. 2

D. 3

Watch Video Solution

7. Repeated roots : If equation f(x) = 0, where f(x) is a polyno- mial

function, has roots α, α, β, … or α root is repreated root, then f(x) = 0 is

https://dl.doubtnut.com/l/_BB02fgX0wyCW
https://dl.doubtnut.com/l/_FTnzhCZAnjAv
https://dl.doubtnut.com/l/_blxrNg6V9AFY


equivalent to (x - α)2(x - β)… = 0,  from which we can conclude that 

f(x) = 0 or 2(x - α)[(x - β)...] + (x - α)2[(x - β)...]′ = 0 or (x - α)[2{(x - β)...} + (x -

has root α. Thus, if α root occurs twice in the, equation, then it is common

in equations f(x) = 0 and f'(x) = 0. Similarly, if α root occurs thrice in

equation, then it is common in the equations f(x)=0, f'(x)=0, and f'''(x)=0. 

If x-c is a factor of order m of the polynomial f(x) of degree n (1 < m < n),

then x=c is a root of the polynomial [where fr(x) represent rth derivative

of f(x) w.r.t. x]

A. fm(x)

B. fm - 1(x)

C. fn(x)

D. none of these

View Text Solution

https://dl.doubtnut.com/l/_blxrNg6V9AFY


8. Repeated roots : If equation f(x) = 0, where f(x) is a polyno- mial

function, has roots α, α, β, … or α root is repreated root, then f(x) = 0 is

equivalent to (x - α)2(x - β)… = 0,  from which we can conclude that 

f(x) = 0 or 2(x - α)[(x - β)...] + (x - α)2[(x - β)...]′ = 0 or (x - α)[2{(x - β)...} + (x -

has root α. Thus, if α root occurs twice in the, equation, then it is common

in equations f(x) = 0 and f'(x) = 0. Similarly, if α root occurs thrice in

equation, then it is common in the equations f(x)=0, f'(x)=0, and f'''(x)=0. 

If a1x
3 + b1x

2 + c1x + d1 = 0 and a2x
3 + b2x

2 + c2x + d2 = 0 have a pair of

repeated roots common, then 

3a1 2b1 c1

3a2 2b2 c2

a2b1 - a1b2 c1a2 - c2a1 d1a2 - d2a1

=

A. 0

B. 1

C. -1

D. 2

| |

https://dl.doubtnut.com/l/_dk2SSxvkENZV


View Text Solution

9. Equation xn - 1 = 0, n > 1, n ∈ N, has roots 1, a1, a2, …, an - 1.  


The value of 1 - a1 1 - a2 … 1 - an - 1  is

A. n2 /2

B. n

C. ( - 1)nn

D. none of these

Watch Video Solution

( )( ) ( )

10. Equation xn - 1 = 0, n > 1, n ∈ N, has roots 1, a1, a2, …, an - 1.  


The value of 

n - 1

∑
r= 1

1
2 - ar

 is

A. 
2n - 1(n - 2) + 1

2n - 1

https://dl.doubtnut.com/l/_dk2SSxvkENZV
https://dl.doubtnut.com/l/_MQ1UlLtKxKyC
https://dl.doubtnut.com/l/_bbW05PEGoCvb


B. 
2n(n - 2) + 1

2n - 1

C. 
2n - 1(n - 1) - 1

2n - 1

D. none of these

Watch Video Solution

11. Equation xn - 1 = 0, n > 1, n ∈ N, has roots 1, a1, a2, …, an - 1.  


The value of 

r= 1

∑
n - 1

1
1 - ar

 is

A. 
n
4

B. 
n(n - 1)

2

C. 
n - 1

2

D. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_bbW05PEGoCvb
https://dl.doubtnut.com/l/_g037jCSN7a9N


12. f(x) = x2 + xg′ (1) + g′ ′ (2) and g(x) = f(1)x2 + xf′ (x) + f′ (x).  


The value of f(3) is

A. 1

B. 0

C. -1

D. -2

Watch Video Solution

13. f(x) = x2 + xg′ (1) + g′ ′ (2) and g(x) = f(1)x2 + xf′ (x) + f′ (x).  


The value of g(0) is

A. 0

B. -3

C. 2

https://dl.doubtnut.com/l/_SxzWm1VwBEi3
https://dl.doubtnut.com/l/_lhEEVZEYWy1f


D. none of these

Answer: C

Watch Video Solution

14. f(x) = x2 + xg′ (1) + g′ ′ (2) and g(x) = f(1)x2 + xf′ (x) + f′ (x).  


The domain of the function 
f(x)
g(x)

 is

A. ( - ∞, 1] ∪ (2, 3]

B. ( - 2, 0] ∪ (1, ∞)

C. ( - ∞, 0] ∪ (2 /3, 3]

D. none of these

Watch Video Solution

√

https://dl.doubtnut.com/l/_lhEEVZEYWy1f
https://dl.doubtnut.com/l/_2iqfdrR2YQVU


15. g(x + y) = g(x) + g(y) + 3xy(x + y)∀x, y ∈ R and g′ (0) = - 4.  


Number of real roots of the equation g(x) = 0 is

A. 2

B. 0

C. 1

D. 3

Watch Video Solution

16. g(x + y) = g(x) + g(y) + 3xy(x + y)∀x, y ∈ R and g′ (0) = - 4.  


For which of the following values of x is √g(x) not defined ?

A. [ - 2, 0]

B. [2, ∞)

C. [ - 1, 1]

https://dl.doubtnut.com/l/_D3YyLwZ3lMZC
https://dl.doubtnut.com/l/_XRuXtsQ3I8r8


D. none of these

Watch Video Solution

17. g(x + y) = g(x) + g(y) + 3xy(x + y)∀x, y ∈ R and g′ (0) = - 4.  


The value of g'(1) is

A. 0

B. 1

C. -1

D. none of these

Watch Video Solution

18. A curve is represented parametrically by the equations

x = f(t) = aIn (b ′ ) and y = g(t) = b - In at a, b > 0 and a ≠ 1, b ≠ 1 Where t ∈ R( )

https://dl.doubtnut.com/l/_XRuXtsQ3I8r8
https://dl.doubtnut.com/l/_fE6L036alr41
https://dl.doubtnut.com/l/_bkKGAkwqMaaG


Which of the following is not a correct expression for 
dy
dx

?

A. 
1

f(t)2

B. - (g(t))2

C. 
-g(t)
f(t)

D. 
- f(t)
g(t)

Watch Video Solution

19. A curve is represented parametrically by the equations

x = f(t) = aIn bt and y = g(t) = b - In at a, b > 0 and a ≠ 1, b ≠ 1 Where t ∈

The value of 
d2y

dx2  at the point where f(t)=g(t) is

A. 0

B. 
1
2

C. 1

D. 2

( ) ( )

https://dl.doubtnut.com/l/_bkKGAkwqMaaG
https://dl.doubtnut.com/l/_euGoC7DpApqO


Watch Video Solution

20. A curve is represented parametrically by the equations

x = f(t) = aIn (b ′ ) and y = g(t) = b - In at a, b > 0 and a ≠ 1, b ≠ 1 Where t ∈ R

The value of 
f(t)
f′ (t) ⋅

f′ ′ ( - t)
f′ ( - t) +

f( - t)
f′ ( - t) ⋅

f′ ′ (t)
f′ (t) ∀ t ∈ R is

A. -2

B. 2

C. -4

D. 4

Watch Video Solution

( )

21. Let f :R → R be a differentiable function satisfying 

f(x + y) = f(x) + f(y) + x2y + xy2 for all real numbers x and y. If 

https://dl.doubtnut.com/l/_euGoC7DpApqO
https://dl.doubtnut.com/l/_fH5krgRODcK1
https://dl.doubtnut.com/l/_nRFqdJnF2KS0


lim x→ 0
f(x)
x

= 1,  then 


The value of f'(3) is

A. 8

B. 10

C. 12

D. 18

Watch Video Solution

22. Let f :R → R be a differentiable function satisfying 

f(x + y) = f(x) + f(y) + x2y + xy2 for all real numbers x and y. If 

lim x→ 0
f(x)
x = 1,  then 


The value of f(9) is

A. 240

B. 356

https://dl.doubtnut.com/l/_nRFqdJnF2KS0
https://dl.doubtnut.com/l/_LCQMvDvfGaEB


C. 252

D. 730

Answer: C

Watch Video Solution

23. If roots of an equation xn - 1 = 0 are 1, a1, a2, ....... . , an - 1 then the

value of 1 - a1 1 - a2 1 - a3 ....... . 1 - an - 1  will be (a) n (b) n2 (c) nn

(d) 0

A. n2 /2

B. n

C. ( - 1)nn

D. none of these

Watch Video Solution

( )( )( ) ( )

https://dl.doubtnut.com/l/_LCQMvDvfGaEB
https://dl.doubtnut.com/l/_QkXqAlxi60qE


Exercise (Matrix)

1. Match the following lists : 

View Text Solution

2. Match the following lists : 

View Text Solution

3. Match the following lists : 

View Text Solution

https://dl.doubtnut.com/l/_wBF2NsleD3Gf
https://dl.doubtnut.com/l/_MVZupqeol3Ww
https://dl.doubtnut.com/l/_vIbjOuEsFEYh


4. Match the values of x in List II where derivative of the function in List I

is negative. 

View Text Solution

5. Match the relation for derivatives given in List II with the relation given

in List I and then choose the correct code. 

A. 
a b c d
q p s r

B. 
a b c d
s p q r

C. 
a b c d
r q s p

D. 
a b c d
q p r s

View Text Solution

https://dl.doubtnut.com/l/_Xo5NSRvtopV0
https://dl.doubtnut.com/l/_SNlYmVg2rTzu


Exercise (Numerical)

1. f ′ (x) = φ ′ (x) = f(x)
for all x
.

Also, f(3) = 5andf ′ (3) = 4. 
Then the value of 

[f(10)]2
is _____

Watch Video Solution

2. If y=f(x) is an odd differentiable function defined on ( - ∞, ∞) such that 

f′ (3) = - 2thenf′ ( - 3) equals -

Watch Video Solution

3. If x3 + 3x2 - 9x + c is of the form (x - α)2(x - β) then c is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_SQ8Kg5XUQcd3
https://dl.doubtnut.com/l/_N7bUox3YmU5w
https://dl.doubtnut.com/l/_0UGT4BHo2n5y


4. If graph of y = f(x)
 is symmetrical about the point (5, 0)
and f ′ (7) = 3,

then the value of f ′ (3)
is__________

Watch Video Solution

5. Let g(x) = f(x)sinx, wheref(x)
 is a twice differentiable function on 

( - ∞, ∞)
such that f( - π) = 1. 
The value of ∣g -π
∣
equals __________

Watch Video Solution

6. Let f(x) = (x - 1)(x - 2)(x - 3)(x - n), n ∈ N, andf(n) = 5040. 
 Then the

value of n
is________

Watch Video Solution

7. y = f(x)
 , where f
 satisfies the relation 

f(x + y) = 2f(x) + xy(y) + y√f(x)∀x, y ∈ Randf ′ (0) = 0. 
Then f(6)
is equal of

https://dl.doubtnut.com/l/_VvxaCF1eYEJ2
https://dl.doubtnut.com/l/_J3Y7vThhVHEd
https://dl.doubtnut.com/l/_oqVofNabLJlT
https://dl.doubtnut.com/l/_LD26XHQ455Qt


f( - 3)
is ________

Watch Video Solution

8. If function f
 satisfies the relation 

f(x)xf ′ ( - x) = f( - x)xf ′ (x)f or allx, andf(0) = 3, and ⇔ (3) = 3, 
 then the

value of f( - 3)
is ______________

Watch Video Solution

9. If y =
a + bx

3
2

x
5
4

andy ′ = 0atx = 5, 
then the value of 
a2

b2 
is_______

Watch Video Solution

10. Prove that 
2log21 / 4x - 3log27 x2 + 1 3

- 2x

74log49x - x - 1
> 0, ∀x ∈ (0, ∞).

Watch Video Solution

( )

https://dl.doubtnut.com/l/_LD26XHQ455Qt
https://dl.doubtnut.com/l/_nbQOFuV0m34k
https://dl.doubtnut.com/l/_L6ezMMys0265
https://dl.doubtnut.com/l/_pAGphK6Nq234


11. lim h→ 0
(e + h)In ( e+h ) - e

h
 is-

Watch Video Solution

12. If the function f(x) = - 4e
1 - x

2 + 1 + x +
x2

2
+
x3

3
andg(x) = f - 1(x), 
 then

the reciprocal of g ′ -7
6


is_________

Watch Video Solution

( )

13. Suppose that f(0) = 0 and f′ (0) = 2, and ≤ tg(x) = f( - x + f(f(x))).  The

value of g'(0) is equal to -

Watch Video Solution

14. f(x) is polynomial of degree 4 with real coefficients such that f(x)=0

satisfied by x=1, 2, 3 only then f′ (1)f′ (2)f′ (3) is equal to -

W t h Vid S l ti

https://dl.doubtnut.com/l/_MPfwRVQxNO4R
https://dl.doubtnut.com/l/_dVSAaopxRQn5
https://dl.doubtnut.com/l/_5QDGPnUEaIef
https://dl.doubtnut.com/l/_5Zssm2oZ72F5


Watch Video Solution

15. A nonzero polynomial with real coefficients has the property that

f(x) = f′ (x) ⋅ f′ ′ (x).  If a is the leading coefficient of f(x), then the value of 

1/a is -

Watch Video Solution

16. A function is reprersented parametrically by the equations

x =
1 + t

t3
; y =

3

2t2
+

2
t

.
Thenthevalueof

dy
dx - x

dy
dx

3

is__________

Watch Video Solution

| ( ) |

17. Let z = (cosx)5̂andy = sinx
.

 Then the value of 2

d2z

dy2atx =
2π
9

is____________.

Watch Video Solution

https://dl.doubtnut.com/l/_5Zssm2oZ72F5
https://dl.doubtnut.com/l/_8V1gluBpypqR
https://dl.doubtnut.com/l/_ncG5iedsTz8W
https://dl.doubtnut.com/l/_BwQGqMtYpWlK
https://dl.doubtnut.com/l/_beHJSD9SsxlN


18. Let
g(x) =
x2 + xtanx - xtan2x
ax + tanx - tan3x , x ≠ 00, x = 0
If g ′ (0)
exists and is equal

to nonzero value b, 
then 52
b
a


is equal to _____

Watch Video Solution

{

19. Let f(x) = x +
1

2x +
1

2x+
1

2x+ ... . . ∞

.  


Then the value of f(50) ⋅ f′ (50) is -

Watch Video Solution

20. Let F(x) = f(x)g(x)h(x)
 for all real x, wheref(x), g(x), andh(x)
 are

differentiable functions. At some point

x0, F ′ x0 = 21F x0 , f ′ x0 4f x0 , g ′ x0 = - 7g x0 , 
 then the value

of g ′ (1)
is ________

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

https://dl.doubtnut.com/l/_beHJSD9SsxlN
https://dl.doubtnut.com/l/_kSmJ2NTJP7F5
https://dl.doubtnut.com/l/_9JoimZOj95nD


21. If y =

3
√1 + 3x

4
√1 + 4x

5
√1 + 5x

7
√1 + 7x

8
√1 + 8x

,  then y'(0) is equal to -

Watch Video Solution

22. f ′ (x) = φ ′ (x) = f(x)
 for all x
.

 Also, f(3) = 5andf ′ (3) = 4. 
 Then the value

of [f(10)]2
is _____

Watch Video Solution

23. If y=f(x) is an odd differentiable function defined on

( - ∞, ∞)suchtf̂′ (3) = - 2thenf′ ( - 3) equals -

Watch Video Solution

24. If x3 + 3x2 - 9x + c is of the form (x - α)2(x - β) then c is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_i8IXKua7heAN
https://dl.doubtnut.com/l/_OCtoxCIUXO1H
https://dl.doubtnut.com/l/_GIhZMpCe272U
https://dl.doubtnut.com/l/_Av2Wv4TOErc7


25. If graph of y = f(x)
is symmetrical about the point (5, 0)
and f ′ (7) = 3,

then the value of f ′ (3)
is__________

Watch Video Solution

26. Let f(x) = (x - 1)(x - 2)(x - 3)(x - n), n ∈ N, andf(n) = 5040. 
 Then the

value of n
is________

Watch Video Solution

27. y = f(x)
 , where f
 satisfies the relation 

f(x + y) = 2f(x) + xy(y) + y√f(x)∀x, y ∈ Randf ′ (0) = 0. 
Then f(6)
is equal of

f( - 3)
is ________

Watch Video Solution

https://dl.doubtnut.com/l/_Av2Wv4TOErc7
https://dl.doubtnut.com/l/_P03Vc9UGMXx3
https://dl.doubtnut.com/l/_ArNypphHRH2j
https://dl.doubtnut.com/l/_PrGWeDZi9tqE


28. If function f
 satisfies the relation 

f(x)xf ′ ( - x) = f( - x)xf ′ (x)f or allx, andf(0) = 3, and ⇔ (3) = 3, 
 then the

value of f( - 3)
is ______________

Watch Video Solution

29. If y =
a + bx

3
2

x
5
4

andy ′ = 0atx = 5, 
then the value of 
a2

b2 
is_______

Watch Video Solution

30. lim h→ 0
(e + h)In ( e+h ) - e

h
 is-

Watch Video Solution

31. If the function f(x) = - 4e
1 - x

2 + 1 + x +
x2

2
+
x3

3
andg(x) = f - 1(x), 
 then

the reciprocal of g ′ -7
6


is_________( )

https://dl.doubtnut.com/l/_UmtoDapSn011
https://dl.doubtnut.com/l/_3l3nyW1BjJdt
https://dl.doubtnut.com/l/_zlhBXg9DBUFQ
https://dl.doubtnut.com/l/_5k2artu3Ndqw


Watch Video Solution

32. Suppose that f(0) = 0andf ′ (0) = 2, 
 and let g(x) = f( - x + f(f(x)))
.

 The

value of g′ 
(0) is equal to _____

Watch Video Solution

33. A nonzero polynomial with real coefficients has the property that

f(x) = f′ (x) ⋅ f′ ′ (x).  If a is the leading coefficient of f(x), then the value of 

1/a is -

Watch Video Solution

34. A function is reprersented parametrically by the equations

x =
1 + t

t3
; y =

3

2t2
+

2
t

.
Thenthevalueof

dy
dx

- x
dy
dx

3

is__________

Watch Video Solution

| ( ) |

https://dl.doubtnut.com/l/_5k2artu3Ndqw
https://dl.doubtnut.com/l/_VqioKu06OyEG
https://dl.doubtnut.com/l/_F8DoEVt1WLGY
https://dl.doubtnut.com/l/_bWrL5i32lr9z


35. Let z = (cosx)5̂andy = sinx
.

 Then the value of 2

d2z

dy2atx =
2π
9

is____________.

Watch Video Solution

36. Let
g(x) =
x2 + xtanx - xtan2x
ax + tanx - tan3x

, x ≠ 00, x = 0
If g ′ (0)
exists and is equal

to nonzero value b, 
then 52
b
a


is equal to _____

Watch Video Solution

{

37. Let f(x) = x +
1

2x +
1

2x+
1

2x+ ∞


Compute the value of f(50)
.
f

′
(50)

Watch Video Solution

https://dl.doubtnut.com/l/_qKjGIvPXdzJZ
https://dl.doubtnut.com/l/_TOOpVkjuDiOs
https://dl.doubtnut.com/l/_Em1oyv3D4pGi


38. Let F(x) = f(x)g(x)h(x)
 for all real x, wheref(x), g(x), andh(x)
 are

differentiable functions. At some point

x0, F ′ x0 = 21F x0 , f ′ x0 4f x0 , g ′ x0 = - 7g x0 , 
 then the value

of g ′ (1)
is ________

Watch Video Solution

( ) ( ) ( ) ( ) ( ) ( )

39. If y =

3
√1 + 3x

4
√1 + 4x

5
√1 + 5x

7
√1 + 7x

8
√1 + 8x

,  then y'(0) is equal to -

Watch Video Solution

40. Let y
be an implicit
function of x
defined by x2x - 2xxcoty - 1 = 0. 
Then 

y′ (1)
equals:
1
b. log2
c. - log2
d. -1

A. -1

B. 1

C. log 2

https://dl.doubtnut.com/l/_PQ6xzzc6Px7B
https://dl.doubtnut.com/l/_qAwEqEgq94JJ
https://dl.doubtnut.com/l/_KaTTYgXR6knV


JEE Previous Year

D. `-log 2

Watch Video Solution

41. Let f : (1, 1)
→
R
be a differentiable function
with f(0) = 1andf′ (0) = 1
 . Let 

g(x) = [f(2f(x) + 2)]2
.
Then g′ (0) = 
(1) 4
(2) 0 (3) 2
(4) 4

A. -2

B. 4

C. -4

D. 0

Watch Video Solution

https://dl.doubtnut.com/l/_KaTTYgXR6knV
https://dl.doubtnut.com/l/_PF2ueCw6U9hP
https://dl.doubtnut.com/l/_UuvtZ0ooQuE3


1. Let y
 be an implicit
 function of x
 defined by x2x - 2xxcoty - 1 = 0. 
 Then 

y′ (1)
equals:
1
b. log2
c. - log2
d. -1

A. -1

B. 1

C. log 2

D. `-log 2

Answer: A

Watch Video Solution

2. Let f : (1, 1)
→
R
 be a differentiable function
 with f(0) = 1andf′ (0) = 1
 . Let 

g(x) = [f(2f(x) + 2)]2
.
Then g′ (0) = 
(1) 4
(2) 0 (3) 2
(4) 4

A. -2

B. 4

C. -4

https://dl.doubtnut.com/l/_UuvtZ0ooQuE3
https://dl.doubtnut.com/l/_1Rm5l7vvwGk1


D. 0

Watch Video Solution

3. 
d2x

dy2  equals

A. -
d2y

dx2

dy
dx

- 3

B. 
d2y

dx2

- 1

C. -
d2y

dx2

- 1 dy
dx

- 3

D. 
d2y

dx2

dy
dx

- 2

Watch Video Solution

( )( )
( )
( ) ( )

( )( )

https://dl.doubtnut.com/l/_1Rm5l7vvwGk1
https://dl.doubtnut.com/l/_Uk2JjN56gyin


4. If y = sec tan - 1x , 
then 
dy
dx


at x = 1
is equal to:

1

√2

(b) 

1
2


(c) 1
(d) √2

A. 1/2

B. 1

C. √2

D. 1√2

Watch Video Solution

( )

5. If g is the inverse of a function f and f ′ (x) =
1

1 + x5 
then g(x) is equal to

(1) 1 + x5
(2) 5x4
(3) 
1

1 + {g(x)}5 
(4) 1 + {g(x)}5

A. 1 + x5

B. 5x4

C. 
1

1 + {g(x)}5

D. 1 + {g(x)}5

https://dl.doubtnut.com/l/_eYrlwXsUkq0m
https://dl.doubtnut.com/l/_FbcA5IAKlNM1


Watch Video Solution

6. If for x 0,
1
4

, 
 the derivative of tan - 1
6x√x

1 - 9x3 
 is √x
.

g(x), 
 then g(x)

equals:

3x

1 - 9x3 
(2) 
3

1 + 9x3 
(3) 
9

1 + 9x3 
(4) 
3x√x

1 - 9x3

A. 
3

1 + 9x3

B. 
9

1 + 9x3

C. 
3x√x

1 - 9x3

D. 
3x

1 - 9x3

Watch Video Solution

( ) ( )

7. 
d2x

dy2  equals

https://dl.doubtnut.com/l/_FbcA5IAKlNM1
https://dl.doubtnut.com/l/_jCJQHUDhBbiZ
https://dl.doubtnut.com/l/_iXqKUv2iPXtX


A. -
d2y

dx2

dy
dx

- 3

B. 
d2y

dx2

- 1

C. -
d2y

dx2

- 1 dy
dx

- 3

D. 
d2y

dx2

dy
dx

- 2

Watch Video Solution

( )( )
( )
( ) ( )

( )( )

8. If y = sec tan - 1x , 
then 
dy
dx


at x = 1
is equal to:

1

√2

(b) 

1
2


(c) 1
(d) √2

A. 1/2

B. 1

C. √2

D. 1√2

( )

https://dl.doubtnut.com/l/_iXqKUv2iPXtX
https://dl.doubtnut.com/l/_WoTbKCUJCS1y


Watch Video Solution

9. If g is the inverse of a function f and f ′ (x) =
1

1 + x5 
then g(x) is equal to

(1) 1 + x5
(2) 5x4
(3) 
1

1 + {g(x)}5 
(4) 1 + {g(x)}5

A. 1 + x5

B. 5x4

C. 
1

1 + {g(x)}5

D. 1 + {g(x)}5

Watch Video Solution

10. If for x 0,
1
4

, 
 the derivative of tan - 1
6x√x

1 - 9x3 
 is √x
.

g(x), 
 then g(x)

equals:

3x

1 - 9x3 
(2) 
3

1 + 9x3 
(3) 
9

1 + 9x3 
(4) 
3x√x

1 - 9x3

( ) ( )

https://dl.doubtnut.com/l/_WoTbKCUJCS1y
https://dl.doubtnut.com/l/_P2KtUOiOUMIZ
https://dl.doubtnut.com/l/_i1sEsLDEEN9q


A. 
3

1 + 9x3

B. 
9

1 + 9x3

C. 
3x√x

1 - 9x3

D. 
3x

1 - 9x3

Watch Video Solution

11. Let f(x) = xsinπx, x > 0 Then for all natural numbers n, f`(x) vanishes at

A. a unique point in the interval n, n +
1
2

B. a unique point in the interval n +
1
2

, n + 1

C. a unique point in the interval (n, n + 1)

D. two points in the interval (n, n + 1)

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_i1sEsLDEEN9q
https://dl.doubtnut.com/l/_LpBnyFTJEIbg


12. Let f : (0, ∞) → R be a differentiable function such that f′ (x) = 2 -
f(x)
x

for all x ∈ (0, ∞) and f(1) = 1, then

A. lim x→ 0 + f′
1
x

= 1

B. lim x→ 0 +xf
1
x

= 2

C. lim x→ 0 +x2f′ (x) = 0

D. |f(x)| ≤ 2 for all x ∈ (0, 2)

Watch Video Solution

( )
( )

13. If f(θ) = sin tan - 1 sinθ

√cos2θ
, where -

π
4

< θ <
π
4

,  then the value of 

d
d(tanθ)  f(θ) is

Watch Video Solution

( ( ))

https://dl.doubtnut.com/l/_G3LYIBz2OKph
https://dl.doubtnut.com/l/_3Nd4j9IvSCNQ


Multiple Correct Answers Type

14. The slope of the tangent to the curve y - x5 2 = x 1 + x2 2
 at the

point (1, 3)
is.

Watch Video Solution

( ) ( )

15. Let f :R → R
 be a
 differentiable function with f(0) = 1
 and
 satisfying

the equation f(x + y) = f(x)f ′ (y) + f ′ (x)f(y)
for all x,  y ∈ R
. Then, the
value

of (log)e(f(4))
is _______

Watch Video Solution

1. Let f(x) = xsinπx, x > 0 Then for all natural numbers n, f`(x) vanishes at

A. a unique point in the interval n, n +
1
2

B. a unique point in the interval n +
1
2

, n + 1

( )
( )

https://dl.doubtnut.com/l/_fwtkT6amiVtL
https://dl.doubtnut.com/l/_NolsFRPXDOYG
https://dl.doubtnut.com/l/_wqaENfkWGQfi


C. a unique point in the interval (n, n + 1)

D. two points in the interval (n, n + 1)

Watch Video Solution

2. Let f : (0, ∞) → R be a differentiable function such that f′ (x) = 2 -
f(x)
x

for all x ∈ (0, ∞) and f(1) = 1, then

A. lim x→ 0 + f′
1
x

= 1

B. lim x→ 0 +xf
1
x

= 2

C. lim x→ 0 +x2f′ (x) = 0

D. |f(x)| ≤ 2 for all x ∈ (0, 2)

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_wqaENfkWGQfi
https://dl.doubtnut.com/l/_Gv3Y2DIO7rpc


Matrix Match Type

3. Let f :R → R and h :R → R be differentiable functions such that 

f(x) = x3 + 3x + 2, g(f(x)) = x and h(g(x)) = x for all x ∈ R. Then, h'(1)

equals.

A. g′ (2) =
1
15

B. h′ (1) = 666

C. h(0) = 16

D. h(g(3)) = 36

Watch Video Solution

1. Match the statements/expressions given in List I with the values given

in List II. 

https://dl.doubtnut.com/l/_VHnO79ajqd1z
https://dl.doubtnut.com/l/_b1Q7e6O6ng6S


Numerical Value Type

A. 
a b c d
s r q p

B. 
a b c d
q s r p

C. 
a b c d
s r p q

D. 
a b c d
q s p r

View Text Solution

1. If f(θ) = sin tan - 1 sinθ

√cos2θ
, where -

π
4

< θ <
π
4

,  then the value of 

d
d(tanθ)

 f(θ) is

Watch Video Solution

( ( ))

https://dl.doubtnut.com/l/_b1Q7e6O6ng6S
https://dl.doubtnut.com/l/_ygQsnTbWKIU6


2. The slope of the tangent to the curve y - x5 2 = x 1 + x2 2
 at the

point (1, 3)
is.

Watch Video Solution

( ) ( )

3. Let f :R → R
be a
differentiable function with f(0) = 1
and
satisfying the

equation f(x + y) = f(x)f ′ (y) + f ′ (x)f(y)
 for all x,  y ∈ R
 . Then, the
 value of 

(log)e(f(4))
is _______

Watch Video Solution

https://dl.doubtnut.com/l/_nIIJUCrjurng
https://dl.doubtnut.com/l/_PtmNX6u1HFH0

