
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

HIGHER ORDER DERIVATIVES

Solved Examples And Exercises

1. Find where

Watch Video Solution

d2y

dx
2

y = log( ).
x2

e2

2. If 

Watch Video Solution

x = cos θ, y sin3 θ, p r o v et h a t

y + ( )
2

= 3 sin2 θ(5 cos2 θ − 1).
d2y

dx2

dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vkmHoahXOOP5
https://dl.doubtnut.com/l/_IlV6PAis2gC3


3. If  prove that .

Watch Video Solution

y = ex(sinx + cos x) − 2 + 2y = 0
d2y

dx
2

dy

dx

4. If

Watch Video Solution

x = a(1 − cos3 θ), y = a sin3 θ, p r o v et h a t = atθ = .
d2y

dx2

32

27a

π

6

5. If  Prove that

Watch Video Solution

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

= −
d2y

dx2

a

y2

6. If 

Watch Video Solution

x = 2 cos t − cos 2t, y = 2 sin t − sin 2t, f i n d a tt = .
d2y

dx
2

π

2

https://dl.doubtnut.com/l/_y1fyLY2u2KEq
https://dl.doubtnut.com/l/_huMZOSgw445Z
https://dl.doubtnut.com/l/_H7q5q19LMRZw
https://dl.doubtnut.com/l/_WsaAqPalMyPL


7. If ,prove that 

Watch Video Solution

y = log(1 + cos x) + = 0.
d3y

dx3

d2y

dx2

.
dy

dx

8. If  

Watch Video Solution

y = sin(sinx), p r o v et h a t + tanx cos2 x = 0.
d2y

dx
2

dy

dx

9. If  and  prove that 

Watch Video Solution

x = sin t y = sinpt,

(1 − x2) − x + p2y = 0.
d2y

dx
2

dy

dx

10. If  and  then �nd the value

of 

Watch Video Solution

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

d2y

dx2

https://dl.doubtnut.com/l/_E0Zr168nzENJ
https://dl.doubtnut.com/l/_UdzyUVHDINFn
https://dl.doubtnut.com/l/_gsX64UtCJSO3
https://dl.doubtnut.com/l/_9ed40rGHP0AF


11. If 

Watch Video Solution

y = (cot − 1 x)
2
, provethaty2(x

2 + 1)
2

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

12. If 

Watch Video Solution

y = ex cos x, provethat = 2ex cos(x + ).
d2y

dx
2

π

2

13. If  then �nd the value of 

Watch Video Solution

x = cos t + , y = sin t,
log tan t

2

and a = .
d2y

dt
2

d2y

dx
2

π

4

14. Find  and  so that  satis�es the equation

Watch Video Solution

A B y = A sin 3x + b cos 3x

+ 4 + 3y = 10 cos 3x.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_ZMSGl6EP1neI
https://dl.doubtnut.com/l/_nVhtMBnP3hz6
https://dl.doubtnut.com/l/_8cTuJtHDE1fz
https://dl.doubtnut.com/l/_to8W1OBvmz8o


15. If 

Watch Video Solution

x = a sin t − b cos t, y = a cos t + b sin t, p r o v et h a t

= −
d2y

dx
2

x2 + y2

y3

16. If , show that 

Watch Video Solution

y = e2x(ax + b) y2 − 4y1 + 4y = 0

17. If 

Watch Video Solution

x = a secθ, y = b tan θ, p r o v et h a t = −
d2y

dx2

b4

a2y3

18. If  prove that 

Watch Video Solution

y = etan ^ (( − 1)x), (1 + x2)y2 + (2x − 1)y1 = 0.

https://dl.doubtnut.com/l/_d1Fr1RRjcnBx
https://dl.doubtnut.com/l/_FyIZF1Hflg8w
https://dl.doubtnut.com/l/_9slKzQ55Psf1
https://dl.doubtnut.com/l/_RtIzLZPflpwj


19. If  ,prove that 

Watch Video Solution

y = (sin− 1 x)
2

(1 − x2)y2 − xy1 − 2 = 0.

20. If 

Watch Video Solution

y = log(x + √x2 + 1), show that(1 + x2) + x = 0.
d2y

dx
2

dy

dx

21. If 

Watch Video Solution

x = sin( logy), s h o wt h a t(1 − x2)y2 − xy1 − a2y = 0.
1

a

22. If , show that 

Watch Video Solution

y = x + tanx cos2 x − 2y + 2x = 0
d2y

dx
2

https://dl.doubtnut.com/l/_gPkHUBYaAHUK
https://dl.doubtnut.com/l/_jP6kFhzKMRM8
https://dl.doubtnut.com/l/_PGvA7CzLCpjW
https://dl.doubtnut.com/l/_bSEWS4PSupPD


23. If , show that 

Watch Video Solution

y = e−x cos x = 2e− 1 sinx
d2y

dx
2

24. If 

Watch Video Solution

y = log(sinx), p r o v et h a t = 2 cos x cos ec3x.
d3y

dx3

25. If 

Watch Video Solution

y = x3 logx, p r o v et h a t = .
d4y

dx4

6

x

26. If 

Watch Video Solution

y = , showthat =
logx

x

d2y

dx2

2 logx − 3

x3

https://dl.doubtnut.com/l/_5g35ix6hKZqc
https://dl.doubtnut.com/l/_Cv9bi5Vq4ktZ
https://dl.doubtnut.com/l/_o7K80tnAAZ48
https://dl.doubtnut.com/l/_vLvbTqlW9hTD


27. If , show that 

Watch Video Solution

y = 2 sinx + 3 cos x + y = 0
d2y

dx
2

28. Find . 

Watch Video Solution

, if x = at2, y = 2at.
d2y

dx2

29. If 

Watch Video Solution

x = sin θ, y = cos pθ, provethat

(1 − x2)y2 − xy1 + p2y = 0, wherey2 = andy1 =
d2y

dx2

dy

dx

30. If  �nd  in terms of y alone.

Watch Video Solution

y = tan− 1 x
d2y

dx
2

https://dl.doubtnut.com/l/_BaOoJXI67a3Q
https://dl.doubtnut.com/l/_fo7t1wUF4TRT
https://dl.doubtnut.com/l/_gJxnqkUVEQYA
https://dl.doubtnut.com/l/_akj5uxGvNr4p
https://dl.doubtnut.com/l/_hjExJ2pZvuQX


31. If , prove that 

Watch Video Solution

xmyn = (x + y)m+n = 0
d2y

dx
2

32. If 

Watch Video Solution

y3 − y = 2x, provethat =
d2y

dx2

−24y

(3y2 − 1)3

33. If 

Watch Video Solution

y = xx, f ∈ d
d2y

dx2

34. If 

Watch Video Solution

y = sin− 1 x, showthat =
d2y

dx
2

x

(1 − x2)
3
2

35. If  y = A cos nx + B sinnx, showthat + n2y = 0
d2y

dx
2

https://dl.doubtnut.com/l/_hjExJ2pZvuQX
https://dl.doubtnut.com/l/_vCgmeDDRV2Rv
https://dl.doubtnut.com/l/_yt5KCEem9OPv
https://dl.doubtnut.com/l/_laz4pRGAmOSZ
https://dl.doubtnut.com/l/_DDOOZEk5Srxu


Watch Video Solution

36. If 

Watch Video Solution

y = tanx + secx, provethat =
d2y

dx
2

cos x

(1 − sinx)
2

37. If 

Watch Video Solution

y = , then(2xy1 + y)y3 =
ax + b

x2 + c

38. If  ,then 

Watch Video Solution

y = (log)e( )
xx

a
x3y2 =

39. If ,then x is equal to

Watch Video Solution

sin− 1(1– x)– 2 sin− 1 x =
π

2

https://dl.doubtnut.com/l/_DDOOZEk5Srxu
https://dl.doubtnut.com/l/_TvMgdFTIDKkx
https://dl.doubtnut.com/l/_hisTLEKCBdw9
https://dl.doubtnut.com/l/_dQI8QS7LMvE0
https://dl.doubtnut.com/l/_yP7pqhsVRRm3


40. If  , then show that 

Watch Video Solution

y = {tan− 1( ) }
2

√a2 − b2

a − b

a + b

tanx

2

=
d2y

dx2

b sinx

(a + b cos x)2

41. If  then  is equal to  (b) 

  (d) 

Watch Video Solution

y = xn− 1 lnx x2y2 + (3 − 2n)xy1 −(n − 1)2
y

(n − 1)2
y −n2y n2y

42. If  satis�es the equation 

  (b) 1 (c) 3 (d) none of

these

Watch Video Solution

xy − (log)
e
y = 1

x(yy2 + y12) − y2 + λyy1 = 0, thenλ = −3

https://dl.doubtnut.com/l/_o327GgREymXe
https://dl.doubtnut.com/l/_owadeeWd8Wbm
https://dl.doubtnut.com/l/_oDTvAnnynbDH


43. If x=

(a)  (b)  (c)  (d) none of

these

Watch Video Solution

f(t)cos t − f ′ (t)sin tandy = f(t)sin t + f ′ (t)cos t, then( )
2

+ ( )
2

dx

dt

dy

dt

f(t) − f ' ' (t) {f(t) − f ' ' (t)}
2

{f(t) + f ' ' (t)}
2

44. If , then  is equal to

Watch Video Solution

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

dx2

45. Let  be a polynomial.Then, the second order derivative of  is

Watch Video Solution

f(x) f(ex)

https://dl.doubtnut.com/l/_PNKf0AlDOz75
https://dl.doubtnut.com/l/_t0o0fF6i1WHc
https://dl.doubtnut.com/l/_isPHed7iZBWq


46. If  then  is (a) 

 (b)  (c)  (d) 

Watch Video Solution

y = tan− 1
⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

+ tan− 1( ),
log( )e

x2

log(ex2)

3 + 2 logx

1 − 6 logx

d2y

dx
2

2 1 0 −1

47. If  1 (b)  (c)  (d)

none of these

Watch Video Solution

f(x) = , then(1 − x2)fx − xy(x) =
sin− 1

x

√1 − x2
−1 0

48. If

and ,then  is equal to (a)  (b)  (C) 

 (d) none of these

Watch Video Solution

f(x) = (cos x + i sinx)(cos 2x + i sin 2x)(cos 3x + i sin 3x)......(cos nx +

f(1) = 1 f 11 n(n + 1)

2
{ }

2
n(n + 1)

2

−{ }
2

n(n + 1)

2

https://dl.doubtnut.com/l/_DjaJDTMHxIj7
https://dl.doubtnut.com/l/_KPUUBZVVda5S
https://dl.doubtnut.com/l/_DEON71mAALx0
https://dl.doubtnut.com/l/_AKHQsqmAt1do


49. is equal to (a)  (b)

 (c)  (d)

Watch Video Solution

(2 cos x cos 3x)
d20

dx
20

220(cos 2x − 220 cos 3x)

220(cos 2x + 220 cos 4x) 220(sin 2x + 220 sin 4x)

220(sin 2x − 220 sin 4x)

50. If  is  (b)  (c)  (d) 

Watch Video Solution

x = a cos nt − b sinnt, then
d2x

dt
2

n2x −n2x −nx nx

51. In  is a independent variable and  is the dependent variable. If

independent and dependent variables are interchanged  becomes 

 and these two are connected by the relation  . Find a

relation between  .

Watch Video Solution

, x
dy

dx
y

dy

dx

dx

dy
= 1

dy

dx

.
dx

dy

and
d2y

dx
2

d2x

dy2

https://dl.doubtnut.com/l/_AKHQsqmAt1do
https://dl.doubtnut.com/l/_wmguxfvOKztO
https://dl.doubtnut.com/l/_QUnDiySg2scQ


52. If  then prove that 

Watch Video Solution

y2 = a2 cos2 x + b2 sin2
x + y =

d2y

dx
2

a2b2

y3

53. If  , show that 

Watch Video Solution

y = sin− 1 x =
d2y

dx2

x

(1 − x2)3 / 2

54. If  show that  .

Watch Video Solution

y = A cos nx + B sinnx, + n2 y = 0
d2y

dx
2

55. If  , show that  .

Watch Video Solution

y = Aemx + Benx − (m + n) + mny = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_mzs9rYpGI3SJ
https://dl.doubtnut.com/l/_08c8qtZkBFMH
https://dl.doubtnut.com/l/_1LIhtcodfUhi
https://dl.doubtnut.com/l/_BbKD8Qb1n5pp


56. If  , prove that 

 .

Watch Video Solution

y = A cos(logx) +  B sin(logx)

x2  + x + y = 0
d2y

dx
2

dy

dx

57. If  , prove that 

Watch Video Solution

y = tanx + secx =
d2y

dx2

cos x

(1 − sinx)2

58. If  , prove that  .

Watch Video Solution

y = tanx y2 = 2yy1

59. If  , �nd  in terms of  alone.

Watch Video Solution

y = tan− 1 x
d2y

dx2
y

https://dl.doubtnut.com/l/_4RhKW0mvtuGu
https://dl.doubtnut.com/l/_P0zAiTPjOjj8
https://dl.doubtnut.com/l/_QKRmTKJaVC2v
https://dl.doubtnut.com/l/_YY7fF2J9oX7K
https://dl.doubtnut.com/l/_dNIFY986GapC


60. If  , prove that  .

Watch Video Solution

xmyn = (x + y)
m+n

= 0
d2y

dx
2

61. If  , prove that  .

Watch Video Solution

y3 − y = 2x = −
d2y

dx
2

24y

(3y2 − 1)
3

62. If  . Show that 

Watch Video Solution

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

d2y

dx2

dy

dx

63. If  , �nd  .

Watch Video Solution

y = xx
d2y

dx
2

64. If  , then show that y = x log[ ]
x

(a + bx)
x3 = (x − y)

2

.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_dNIFY986GapC
https://dl.doubtnut.com/l/_WvxF1AQ7CA7t
https://dl.doubtnut.com/l/_uBnHIom7u7XB
https://dl.doubtnut.com/l/_G3HtrmK4hPam
https://dl.doubtnut.com/l/_BVdIWsx0WR2S


Watch Video Solution

65. If  , prove that:  .

Watch Video Solution

y = log{x + √x2 + a2} (x2 + a2) + x = 0
d2y

dx
2

dy

dx

66. If  , then show that  .

Watch Video Solution

y = sin− 1 x (1 − x2)  − x = 0
d2y

dx2

dy

dx

67. If  , prove that  .

Watch Video Solution

y = em   sin − 1 x (1 − x2) − x − m2y = 0
d2y

dx2

dy

dx

68. If  , show that 

Watch Video Solution

y = {x + √x2 + 1}
m

(x2 + 1)y2 + xy1 − m2 y = 0

https://dl.doubtnut.com/l/_BVdIWsx0WR2S
https://dl.doubtnut.com/l/_gLhwfVqQd7Qn
https://dl.doubtnut.com/l/_tSDqPgQjoJPc
https://dl.doubtnut.com/l/_Lv5ZWW9yHpRE
https://dl.doubtnut.com/l/_C9aB2BrrFlUM


69. If  , show that  .

Watch Video Solution

y =
sin− 1 x

√1 − x2
(1 − x2) − 3x − y = 0

d2y

dx
2

dy

dx

70. If  , show that  .

Watch Video Solution

x = tan( logy)
1

a
(1 + x2) + (2x − a) = 0

d2y

dx
2

dy

dx

71. If  prove that 

Watch Video Solution

y = xx, − ( )
2

− = 0
d2y

dx2

1

y

dy

dx

y

x

72. Find  , if  .

Watch Video Solution

d2y

dx
2

x = at2,   y = 2at

https://dl.doubtnut.com/l/_e4pcZFCbDuWz
https://dl.doubtnut.com/l/_s0qwDO9Zv8k7
https://dl.doubtnut.com/l/_61VRPlqXyEEi
https://dl.doubtnut.com/l/_1MBz5b90kjwL


73. If  and  then �nd the value of  at 

Watch Video Solution

x = a cos3 θ y = a sin3
θ,

d2y

dx
2

θ = .
π

6

74. If  and  , �nd  .

Watch Video Solution

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

2

d2y

dx2

75. lf ,  then show that 

Watch Video Solution

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

y2 − x + y = 0
d2y

dx
2

dy

dx

76. If , prove that .

Watch Video Solution

x = sin t, y = sinpt (1 − x2) − x + p2y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_SHLGARxg3xld
https://dl.doubtnut.com/l/_v9ThL7l0byAG
https://dl.doubtnut.com/l/_PAaaseqIHq7v
https://dl.doubtnut.com/l/_NJxOdO5CjtKQ


77. If  ,  , prove that  ,

where  and  .

Watch Video Solution

x = sin θ y = cos pθ (1 − x2)y2 − xy1 + p2y = 0

y2 =
d2y

dx
2

y1 =
dy

dx

78. If  for some 

 a and b.

Watch Video Solution

(x − a)
2

+ (y − b)
2

= c2, c > 0,

provethat isaconstant ∈ dependen → f

[1 + ( )
2
]dy

dx

3
2

d2y

dx2

79. If  then prove that 

Watch Video Solution

y2 = a2 cos2 x + b2 sin2 x + y =
d2y

dx2

a2b2

y3

80. If  , show that  exists for all real  and �nd it.

Watch Video Solution

f(x) = |x|
3

f(x) x

https://dl.doubtnut.com/l/_PpHTuoBP7f8o
https://dl.doubtnut.com/l/_eRiAb0l4nF65
https://dl.doubtnut.com/l/_PPlKKcX2zh37
https://dl.doubtnut.com/l/_aJvdO14ge9fT


81. In  is independent variable and  is the dependent variable. If

independent and dependent variables are interchanged  becomes 

 and these two are connected by the relation  . Find a

relation between  and 

Watch Video Solution

,  x
dy

dx
y

dy

dx
dx

dy
⋅ = 1

dy

dx

dx

dy

d2y

dx2

d2x

dy
2

82. In  is a independent variable and  is the dependent variable. If

independent and dependent variables are interchanged  becomes 

 and these two are connected by the relation  . Find a

relation between  and  .

Watch Video Solution

, x
dy

dx
y

dy

dx

dx

dy
= 1

dy

dx

.
dx

dy

d2y

dx
2

d2x

dy2

83. Find second order derivative of 

Watch Video Solution

x3 + tanx

https://dl.doubtnut.com/l/_aJvdO14ge9fT
https://dl.doubtnut.com/l/_P65YlAdVP7in
https://dl.doubtnut.com/l/_wduNBIpQv7im
https://dl.doubtnut.com/l/_XG3oNRMK40xP


Watch Video Solution

84. Find second order derivative of 

Watch Video Solution

sin(logx)

85. Find second order derivative of 

Watch Video Solution

log(sinx)

86. Find second order derivative of 

Watch Video Solution

ex sin 5x

87. Find second order derivative of 

Watch Video Solution

e6x cos 3x

https://dl.doubtnut.com/l/_XG3oNRMK40xP
https://dl.doubtnut.com/l/_ZKHzMmvzEDGB
https://dl.doubtnut.com/l/_sX7YzxUMFlPB
https://dl.doubtnut.com/l/_OgFRQQVNc79b
https://dl.doubtnut.com/l/_MB3uA8ACV1pG
https://dl.doubtnut.com/l/_7shrXHaFXnDG


88. Find second order derivative of 

Watch Video Solution

x3 logx

89. Find second order derivative of 

Watch Video Solution

tan− 1 x

90. Find second order derivative of 

Watch Video Solution

x cos x

91. Find second order derivative of 

Watch Video Solution

log(logx)

92. If  show that 

W t h Vid S l ti

y = e−x cos x, = 2e−x sinx.
d2y

dx
2

https://dl.doubtnut.com/l/_7shrXHaFXnDG
https://dl.doubtnut.com/l/_1UBvwY5ZfkfP
https://dl.doubtnut.com/l/_WXOfFWBsM9zO
https://dl.doubtnut.com/l/_EyUBHjnxow6Q
https://dl.doubtnut.com/l/_V6qE7mXWK1fW


Watch Video Solution

93. If  , show that  .

Watch Video Solution

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

dx
2

94. If  , prove that  .

Watch Video Solution

y = x3 logx =
d4y

dx
4

6

x

95. If  , prove that  .

Watch Video Solution

y = log(sinx) = 2 cos x cos ec3x
d3y

dx3

96. If  , show that  .

Watch Video Solution

y = 2 sinx + 3 cos x + y = 0
d2y

dx2

https://dl.doubtnut.com/l/_V6qE7mXWK1fW
https://dl.doubtnut.com/l/_UqQZl8Aj7xzu
https://dl.doubtnut.com/l/_Hixfw20NiXkb
https://dl.doubtnut.com/l/_jz7Q7GJzYQCR
https://dl.doubtnut.com/l/_91IM9xQRwgTv
https://dl.doubtnut.com/l/_AKPXx2wtE5JO


97. If  , show that  .

Watch Video Solution

y =
logx

x
=

d2y

dx
2

2 logx − 3

x3

98. If  ,  , prove that  .

Watch Video Solution

x = a secθ y = b tan θ = −
d2y

dx
2

b4

a2 y3

99. If  ,  , prove that 

,\  and 

.

Watch Video Solution

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

= a(cos θ − θ sin θ)
d2x

dθ2
= a(sin θ + θ cos θ)

d2y

dθ2
=

d2y

dx
2

sec3θ

a θ

100. If  , prove that  .

Watch Video Solution

y = ex cos x = 2 ex cos(x + )
d2y

dx
2

π

2

https://dl.doubtnut.com/l/_AKPXx2wtE5JO
https://dl.doubtnut.com/l/_29CzClDWCytp
https://dl.doubtnut.com/l/_z7h3oOrMKZO1
https://dl.doubtnut.com/l/_nJER8M1okNHe


101. If  ,  , show that  .

Watch Video Solution

x = a cos θ y = b sin θ = −
d2y

dx
2

b4

a2y3

102. If  ,  , prove that  at 

 .

Watch Video Solution

x = a(1 − cos3 θ) y = a s ∈3 θ =
d2y

dx2

32

27 a

θ =
π

6

103. If  ,  , prove that  .

Watch Video Solution

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

dx
2

a

y2

104. If  ,  �nd 

Watch Video Solution

x = a(θ − sin θ) y = a(1 + cos θ)
d2y

dx2

https://dl.doubtnut.com/l/_87VsJlFjAC63
https://dl.doubtnut.com/l/_G61NBfQztryc
https://dl.doubtnut.com/l/_in5SYHswR7dd
https://dl.doubtnut.com/l/_JvgAZ3SW5j6d
https://dl.doubtnut.com/l/_BJDKTtjUq9q3


105. If  ,  , prove that  at 

 .

Watch Video Solution

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

dx
2

1

a

θ =
π

2

106. If  ,  , prove that  at 

 .

Watch Video Solution

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

dx
2

−1
a

θ =
π

2

107. If  ,  , prove that 

 .

Watch Video Solution

x = cos θ y = sin3 θ

y  + ( )
2

= 3 sin2 θ(5 cos2 θ − 1)
d2y

dx2

dy

dx

108. If  , prove that  .

Watch Video Solution

y = sin(sinx) + tanx + y cos2 x = 0
d2y

dx2

.
dy

dx

https://dl.doubtnut.com/l/_BJDKTtjUq9q3
https://dl.doubtnut.com/l/_Cb79BkU1ASSG
https://dl.doubtnut.com/l/_TiA6kcWpbsun
https://dl.doubtnut.com/l/_KMnqsKWaWOtF


109. If 

Watch Video Solution

x = sin t, y = sinpt, p r o v et h a t

(1 − x2) − x + p2y = 0.
d2y

dx2

dy

dx

110. If  , prove that  .

Watch Video Solution

y = (sin− 1 x)
2

(1 − x2)y2 − xy1 − 2 = 0

111. If  , prove that  .

Watch Video Solution

y = etan ^ (( − 1)x) (1 + x2)y2 + (2x − 1)y1 = 0

112. If  prove that  .

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx), x2y2 + x y1 + y = 0

https://dl.doubtnut.com/l/_KMnqsKWaWOtF
https://dl.doubtnut.com/l/_Il9B8IlE5qb6
https://dl.doubtnut.com/l/_RFLbpsTdc0fs
https://dl.doubtnut.com/l/_mwsHpfHAVPYS
https://dl.doubtnut.com/l/_BVend3FITifZ
https://dl.doubtnut.com/l/_omXaE25mIJs7


113. If  , show that  .

Watch Video Solution

y = e2x(ax + b) y2 − 4 y1 + 4 y = 0

114. If  , show that  .

Watch Video Solution

x = sin( logy)
1

a
(1 − x2)y2 − x y1 − a2 y = 0

115. If  , show that  .

Watch Video Solution

logy = tan− 1 x (1 + x2)y2 + (2x − 1)y1 = 0

116. If  , show that  .

Watch Video Solution

y = tan− 1 x (1 + x2) + 2x = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_omXaE25mIJs7
https://dl.doubtnut.com/l/_8T1e8xq4MZ6G
https://dl.doubtnut.com/l/_0W0H8fDFuCtM
https://dl.doubtnut.com/l/_RImto392Ej3B


117. If  , show that 

.

Watch Video Solution

y = {log(x + √x2 + 1)}
2

(1 + x2) + x = 0
d2y

dx
2

dy

dx

118. If  , then prove that 

 .

Watch Video Solution

y = (tan− 1 x)
2

(1 + x2)
2
 y2 + 2x (1 + x2)y1 = 2

119. If  show that  .

Watch Video Solution

y = cot x + 2y = 0
d2y

dx2

dy

dx

120. Find  , where  .

Watch Video Solution

d2y

dx2
y = log( )

x2

e2

https://dl.doubtnut.com/l/_N84nj0lXl6YF
https://dl.doubtnut.com/l/_6oe9NjmLsVg4
https://dl.doubtnut.com/l/_1VDipH5d7hFi
https://dl.doubtnut.com/l/_OoJmM7FXinKh


121. If  , show that,  .

Watch Video Solution

y = ae2x + be−x − − 2y = 0
d2y

dx
2

dy

dx

122. If  prove that  .

Watch Video Solution

y = ex(sinx + cos x) − 2 + 2y = 0
d2y

dx2

dy

dx

123. If  , �nd  in terms of  alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2
y

124. If  ,  , show that  

 .

Watch Video Solution

y = ea cos ( − 1 ) x −1 ≤ x ≤ 1 (1 − x2)

− x − a2y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_2eRNPXmEdBje
https://dl.doubtnut.com/l/_rEqbcb7SIpfN
https://dl.doubtnut.com/l/_Z5U42aLY1KJr
https://dl.doubtnut.com/l/_5CD69IoCpbnB
https://dl.doubtnut.com/l/_zkWSyXQ9Be0R


125. If  , show that  .

Watch Video Solution

y = 500 e7x + 600 e− 7x = 49 y
d2y

dx
2

126. If  , �nd  at  .

Watch Video Solution

x = 2 cos t − cos 2t,   y = 2 sin t − sin 2t
d2y

dx2
t =

π

2

127. If  �nd  .

Watch Video Solution

x = 4z2 + 5,   y = 6z2 + 7z + 3,
d2y

dx2

128. If  , prove that  .

Watch Video Solution

y = log(1 + cos x) + = 0
d3y

dx3

d2y

dx2

.
dy

dx

129. If  , prove that  .y = sin(logx) x2 + x + y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_zkWSyXQ9Be0R
https://dl.doubtnut.com/l/_HLoilUkKqFkO
https://dl.doubtnut.com/l/_BPoNqPF9csgA
https://dl.doubtnut.com/l/_0Adgi01auVPt
https://dl.doubtnut.com/l/_nKThMNTDymPw


Watch Video Solution

130. If  , prove that  .

Watch Video Solution

y = 3 e2x + 2 e3x − 5 + 6y = 0
d2y

dx
2

dy

dx

131. If  , prove that  .

Watch Video Solution

y = (cot − 1 x)
2

y2(x2 + 1)
2

+ 2x(x2 + 1)y1 = 2

132. If  , then show that 

 .

Watch Video Solution

y = cos ec− 1x,   x > 1

x(x2 − 1) + (2x2 − 1) = 0
d2y

dx2

dy

dx

133. If  then �nd the value of 

and  at  .

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

2

d2y

dt2

d2y

dx
2

t =
π

4

https://dl.doubtnut.com/l/_nKThMNTDymPw
https://dl.doubtnut.com/l/_XqcszWFCK81u
https://dl.doubtnut.com/l/_N6tzwWpsEIYj
https://dl.doubtnut.com/l/_LFBLP1nvGGqv
https://dl.doubtnut.com/l/_TqEanzmapjWu


Watch Video Solution

134. If  and  , �nd  .

Watch Video Solution

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

2

d2y

dx
2

135. If  and  , then �nd the

value of  .

Watch Video Solution

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

d2y

dx2

136. If  ,  , evaluate  at 

 .

Watch Video Solution

x = a(cos t + log tan( ))
t

2
y = a sin t

d2y

dx
2

t =
π

3

https://dl.doubtnut.com/l/_TqEanzmapjWu
https://dl.doubtnut.com/l/_PcNcRd6plmol
https://dl.doubtnut.com/l/_23Xjw8IgXvkg
https://dl.doubtnut.com/l/_vltQUlubNWOD


137. If  and  , then �nd 

 .

Watch Video Solution

x = a(cos 2t + 2t sin 2t) y = a(sin 2t − 2t cos 2t)

d2y

dx
2

138. If  , prove that 

 .

Watch Video Solution

x = a sin t − b cos t,   y = a cos t + b sin t

= −
d2y

dx2

x2 + y2

y3

139. Find  so that  satis�es the equation

 .

Watch Video Solution

A and B y = A sin 3x + B cos 3x

+ 4 + 3y = 10 cos 3x
d2y

dx
2

dy

dx

140. If  then prove that 

, where 

y = Ae−kt cos(pt + c), + 2k + n2y = 0
d2y

dt
2

dy

dx

n2 = p2 + k2

https://dl.doubtnut.com/l/_4ZvEONF6DSfV
https://dl.doubtnut.com/l/_66ZYTbgfenRp
https://dl.doubtnut.com/l/_Yvq1fAnWLFMn
https://dl.doubtnut.com/l/_k1RQ5aECv2BG


Watch Video Solution

141. If  , prove that 

 .

Watch Video Solution

y = xn{a cos(logx) + b sin(logx)}

x2  + (1 − 2n) + (1 + n2)y = 0
d2y

dx
2

dy

dx

142. If  the value of the

expression  is __________.

Watch Video Solution

y = a[x + (x2 − 1) ]
n

+ b[x − (x2 − 1) ]
n1

2
1
2

(x2 − 1) + x − n2y
d2y

dx
2

dy

dx

143. If  and  , then write the value of  .

Watch Video Solution

y = a xn+ 1 + bx−n x2 = λy
d2y

dx2
λ

144. If  and  , then �nd the value of  .x = a cos nt − b sinnt = λx
d2x

dt2
λ

https://dl.doubtnut.com/l/_k1RQ5aECv2BG
https://dl.doubtnut.com/l/_m1L54vPdyue8
https://dl.doubtnut.com/l/_iIEPnucoxTYG
https://dl.doubtnut.com/l/_UJ1TpED3ILNn
https://dl.doubtnut.com/l/_ISCnVqinmylY


Watch Video Solution

145. If  and  , �nd  .

Watch Video Solution

x = t2 y = t3 d2y

dx
2

146. If  ,  , where  is a constant, then �nd  at 

Watch Video Solution

x = 2at y = at2 a
d2y

dx2
x =

1

2

147. If  and  , then write the value of  .

Watch Video Solution

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

dx2

148. If  , then write  in terms of 

 .

Watch Video Solution

y = 1 − x + − + ......∞
x2

2!

x3

3!

x4

4!

d2y

dx
2

y

https://dl.doubtnut.com/l/_ISCnVqinmylY
https://dl.doubtnut.com/l/_yTj9PdqWeja0
https://dl.doubtnut.com/l/_QAki2RehOPgV
https://dl.doubtnut.com/l/_AAQIlnDQzQhR
https://dl.doubtnut.com/l/_5AtmE5fiay8Z


Watch Video Solution

149. If  , �nd  .

Watch Video Solution

y = x + ex
d2x

dy2

150. If  , then �nd  .

Watch Video Solution

y = ∣∣x − x2∣∣
d2y

dx
2

151. If  , �nd  .

Watch Video Solution

y = ∣∣(log)
e
x∣∣

d2y

dx
2

152. If  then  is  (b)  (c)  (d) 

Watch Video Solution

x = a cos nt − b sinnt,
d2x

dt2
(a)n2x −n2x nx

nx

https://dl.doubtnut.com/l/_5AtmE5fiay8Z
https://dl.doubtnut.com/l/_cbIjlqgGUf7p
https://dl.doubtnut.com/l/_ruL4GNynQRyr
https://dl.doubtnut.com/l/_sqch6WYhamh6
https://dl.doubtnut.com/l/_KCjFGhlcL7WS


153. If  , then   (b)  (c)  (d) 

Watch Video Solution

x = at2,   y = 2 at =
d2y

dx2
−

1

t2

1

2 at3
−

1

t3

−
1

2 at3

154. If  , then   (b) 

(c)  (d) 

Watch Video Solution

y = axn+ 1 + bx−n x2 =
d2y

dx
2

(a)n(n − 1)y n(n + 1)y

ny n2y

155.   (b) 

 (c)  (d) 

Watch Video Solution

(2 cos x cos 3x) =
d20

dx
20

220(cos 2x − 220 cos 4x)

220(cos 2x + 220 cos 4x) 220(sin 2x + 220 sin 4x)

220(sin 2x − 220 sin 4x)

https://dl.doubtnut.com/l/_KCjFGhlcL7WS
https://dl.doubtnut.com/l/_Ow49AVTj8wyz
https://dl.doubtnut.com/l/_6R9tkFQkigiX
https://dl.doubtnut.com/l/_dUohpH9aXmaY


156. If  , then   (b)  (c)  (d) 

Watch Video Solution

x = t2,   y = t3 =
d2y

dx
2

(a)3/2 3/4t 3/2t 3t/2

157. If  arbitrary constants, then  (b) 

 (c)  (d) 

Watch Video Solution

y = a + bx2,  a,  b = 2 xy
d2y

dx2

x =
d2y

dx2

dy

dx
x − + y = 0
d2y

dx2

dy

dx
x = 2 xy
d2y

dx2

158. If

and  , then  is equal to  (b)  (c) 

 (d) none of these

Watch Video Solution

f(x) = (cos x + i sinx)(cos 2x + i sin 2x)(cos 3x + i sin 3x)
..

cos nx + i sinn

f(1) = 1 f(1)
n(n + 1)

2
{ }

2
n(n + 1)

2

−{ }
2

n(n + 1)

2

https://dl.doubtnut.com/l/_43c4iNyrLRzP
https://dl.doubtnut.com/l/_JK4jvWluClTr
https://dl.doubtnut.com/l/_OBjfGzFKv2dP


159. If  , then  is equal to  (b) 

(c)  (d) 

Watch Video Solution

y = a sinmx + b cosmx
d2y

dx
2

(a) − m2y m2y

my my

160. If  1 (b)  (c)  (d)

none of these

Watch Video Solution

f(x) = , then(1 − x2)fx − xf(x) =
sin− 1 x

√1 − x2
−1 0

161. If  , then 

 (a) 2 (b) 1 (c) 0 (d) -1

Watch Video Solution

y = tan− 1{ } + tan− 1( )
(log)e(e/x2)

(log)e(ex2)

3 + 2 (log)ex

1 − 6 (log)ex

=
d2y

dx
2

162. Let  be a polynomial. Then, the second order derivative of 

is  (b)  (c) 

f(x) f(ex)

f(ex)e2x + f' (ex)ex f(ex)ex + f' (ex) f(e^x)e^(2x)+f(ex)ex

https://dl.doubtnut.com/l/_ySYe2UsuIODh
https://dl.doubtnut.com/l/_dYSsgXumJxGh
https://dl.doubtnut.com/l/_byRpf8PA3wZ0
https://dl.doubtnut.com/l/_nkwmcWQduSz7


(d) 

Watch Video Solution

f(ex)

163. If  , then  (a) 0

(b)  (c)  (d) none of these

Watch Video Solution

y = a cos((log)ex) + b sin((log)ex) x2 y2 + xy1 =

y y

164. If  at  , where  is a constant, then  at  is 

 (b) 1 (c)  (d) none of these

Watch Video Solution

x = 2at y = at2 a
d2y

dx
2

x =
1
2

(a)1/2a 2a

165. If  and  , then  is equal to  (b) 

 (c)  (d) 

Watch Video Solution

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

dx2

f ′g-g'\ f

(f ′ )3

f ′g-g'\ f

(f ′ )
2

(g)/(f)
f g

' − g f'

(g ′ )
3

https://dl.doubtnut.com/l/_nkwmcWQduSz7
https://dl.doubtnut.com/l/_E2VZKjXm3Ww2
https://dl.doubtnut.com/l/_rrgKftPYVNhC
https://dl.doubtnut.com/l/_mj0n3louTDhc


166. If  , then  is equal to  (b) 

 (c)  (d) none of these

Watch Video Solution

y = sin(m sin− 1 x) (1 − x2)y2 − xy1 m2y

my −m2y

167. If  then  is equal to  (b) 

(c)  (d) none of these

Watch Video Solution

y = (sin− 1 x)
2
, (1 − x2)y2 xy1 + 2 xy1 − 2

xy1 + 2

168. If  , then   (b) 

(c)  (d) none of these

Watch Video Solution

y = etan x (cos2 x)y2 = (1 − sin 2x)y1 −(1 + sin 2x)y1

(1 + sin 2x)y1

https://dl.doubtnut.com/l/_mj0n3louTDhc
https://dl.doubtnut.com/l/_snmtK2Bq3ki8
https://dl.doubtnut.com/l/_He5z7FZDmcgi
https://dl.doubtnut.com/l/_3RMN3bRv8tLj


169. If  , then show that 

Watch Video Solution

y = {tan− 1( ) }
2

√a2 − b2

a − b

a + b

tanx

2

=
d2y

dx2

b sinx

(a + b cos x)2

170. If  prove that 

Watch Video Solution

y = ,
ax + b

x2 + c
(2xy1 + y)y3 = 3(xy2 + y1)y2.

171. If  , then  is (a)  (b)  (c) 

 (d) none of these

Watch Video Solution

y = loge ( )
x

x

a + bx
x3y2 (xy1 − y)

2
(1 + y)

2

( )
2

y − xy1

y1

172. If  and  then 

 (a)  (b)  (c) 

x = f(t)cos t − f ′ (t)sin t y = f(t)sin t + f ′ (t)cos t,

( )
2

+ ( )
2

=
dx

dt

dy

dt
f(t) − f ' ' (t) {f(t) − f ' ' (t)}

2

https://dl.doubtnut.com/l/_gpgcKncDiroC
https://dl.doubtnut.com/l/_lsl87qj9PXfi
https://dl.doubtnut.com/l/_6AFRUTViBv3J
https://dl.doubtnut.com/l/_88W1yoFNsJLd


 (d) none of these

Watch Video Solution

{f(t) + f ' ' (t)}
2

173. If  then  is equal to

Watch Video Solution

y + y− = 2x
1
m

1
m (x2 − 1)y2 + xy1

174. If  then  is equal to 

(b)   (d) 

Watch Video Solution

y = xn− 1 logx x2y2 + (3 − 2n)xy1 −(n − 1)2
y

(n − 1)2
y −n2y n2y

175. If  satis�es the equation 

  (b) 1 (c) 3 (d) none of

these

Watch Video Solution

xy − (log)ey = 1

x(yy2 + y12) − y2 + λyy1 = 0, thenλ = −3

https://dl.doubtnut.com/l/_88W1yoFNsJLd
https://dl.doubtnut.com/l/_9rbiQUR3NanB
https://dl.doubtnut.com/l/_dNP3l62GZeUW
https://dl.doubtnut.com/l/_gdtFwoUCoLty
https://dl.doubtnut.com/l/_yLII5miAmGhe


Others

176. If  , then  is (a) a constant (b) a function of 

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

Watch Video Solution

y2 = ax2 + bx + c y3 d
2y

dx
2

x y x y

1. If  then the

value of

View Text Solution

{xn − a1x
n− 1 + a2x

n− 2 + + ( − 1)nan}e
x = xnex,

d

dx

2. If  , then

the value of  , is equal to

A. (a) 

B. (b) 

{xn − a1x
n− 1 + a2x

n− 2 +  
.

+ ( − 1)
n
 an}ex = xn ex

d

dx

ar = (
n

n − r
)

n !

r !

(n − r) !

r !

https://dl.doubtnut.com/l/_yLII5miAmGhe
https://dl.doubtnut.com/l/_OsxkiiBUBpM1
https://dl.doubtnut.com/l/_cL7x3NgYxx2T


C. (c) 

D. (d) none of these

Answer:

View Text Solution

n !

(n − r) !

https://dl.doubtnut.com/l/_cL7x3NgYxx2T

