
MATHS

BOOKS - PSEB

DIFFERENTIAL EQUATIONS

Example

1. Find the order and degree, if defined, of each of the following

differential
equation: 

Watch Video Solution

( ) − cos x = 0
dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nqA56ZdKmA7M


2. Find the order and degree, if defined, of each of the

following differential
 equation:

Watch Video Solution

xy( ) + x( )
2

− y( ) = 0
d2y

dx
2

dy

dx

dy

dx

3. Find the order and degree, if defined, of each of the

following differential
equation: 

Watch Video Solution

ym + y2 + ey ' = 0

4. Verify that the function , is a solution of the

differential equation 

Watch Video Solution

y = e− 3x

( ) + − 6y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_xlxnq2vUBWR9
https://dl.doubtnut.com/l/_ycRHijWnn2cS
https://dl.doubtnut.com/l/_rtI1eaTaLzs2


5. Verify that the function , where, 

 is a solution
 of the differential equation 

Watch Video Solution

y = a cos x + b sinx

a, b ∈ R

( ) + y = 0
d2y

dx
2

6. Form the differential equation representing the family of

curves , where, m is arbitrary constant.

Watch Video Solution

y = mx

7. Form the differential equation representi.ng the family of

curves , where a and b are arbitrary constants

Watch Video Solution

y = a sin(x + b)

https://dl.doubtnut.com/l/_IGqTOCHtlhWl
https://dl.doubtnut.com/l/_2LeUHCNdeEji
https://dl.doubtnut.com/l/_AhX9nXQy6DTH


8. Form the differential equation
 representing the family of

ellipses having foci on
x-axis and centre at the origin.

Watch Video Solution

9. Obtain the differential equation of the family of circles,

which touch the x-axis at the origin.

Watch Video Solution

10. Form the differential equation representing the family of

parabolas having
 vertex at origin and axis along positive

direction of x-axis.

Watch Video Solution

https://dl.doubtnut.com/l/_NhXMBAscncgq
https://dl.doubtnut.com/l/_uirzvuvZCMlz
https://dl.doubtnut.com/l/_ol7mWiMkmoc9


11. Find the general solution of the differential equation

Watch Video Solution

= , (y ≠ 2)
dy

dx

x + 1

2 − y

12. Find the general solution of the differential equation

Watch Video Solution

=
dy

dx

1 + y2

1 + x2

13. Find the particular solution of the differential equation

 given
that  when 

Watch Video Solution

= − 4xy2dy

dx
y = 1 x = 0

https://dl.doubtnut.com/l/_wbTJgqappZVM
https://dl.doubtnut.com/l/_PHIvM5eTpD3D
https://dl.doubtnut.com/l/_CFCLLC0xcM8V


14. Find the equation of the curve passing through the point (1,

1) whose
 differential equation is

Watch Video Solution

x ⋅ dy = (2x2 + 1) ⋅ dx(x ≠ 0)

15. Find the equation of a curve passing through the point (–2,

3), given that
 the slope of the tangent to the curve at any

point (x, y) is 

Watch Video Solution

2
x

y2

16. In a bank, principal increases continuously at the rate of 5%

per year. In
how many years Rs 1000 double itself?

Watch Video Solution

https://dl.doubtnut.com/l/_5GOIaIA7YD6m
https://dl.doubtnut.com/l/_pa3DT7EBP8dN
https://dl.doubtnut.com/l/_ibso0XnYey9t


17. Show that the differential equation

 is homogeneous
and solve it.

Watch Video Solution

(x − y)( ) = x + 2y
dy

dx

18. Show that the differential equation

 is
 homogeneous and

solve it.

Watch Video Solution

x − cos( )( ) = y cos( ) + x
y

x

dy

dx

y

x

19. Show that the differential equation :

 is homogeneous and find its

particular solution given that when 

2ye dx + (y − 2xe )dy = 0
x
y

x
y

x = 0 y = 1

https://dl.doubtnut.com/l/_ibso0XnYey9t
https://dl.doubtnut.com/l/_H3X2I3j6lplx
https://dl.doubtnut.com/l/_2nX8soyEMbs0
https://dl.doubtnut.com/l/_wxv7sIOuNY47


Watch Video Solution

20. Show that the family of curves for which the slope of the

tangent at any point (x, y) on it is , is given by 

Watch Video Solution

xy
x2 + y2

2

x2 − y2 = cx

21. Find the general solution of the differential equation:

Watch Video Solution

− y = cos x
dy

dx

22. Find the general solution of the differential equation:

x + 2y = x2(x ≠ 0)
dy

dx

https://dl.doubtnut.com/l/_wxv7sIOuNY47
https://dl.doubtnut.com/l/_UY1815LUJY0R
https://dl.doubtnut.com/l/_ttt6CQXORusG
https://dl.doubtnut.com/l/_hQ6qrXlRcNDI


Watch Video Solution

23. Find the general solution of the differential equation:

Watch Video Solution

ydx − (x + 2y2)dy = 0

24. Find the particular solution of the differential equation

 given that y = 0 when 

Watch Video Solution

+ y cot x = 2x + x2 cot x(x ≠ 0)
dx

dy

x =
π

2

25. Find the equation of a curve passing through the point (0,

1). If the slope of the tangent to the curve at any point (x, y) is

https://dl.doubtnut.com/l/_hQ6qrXlRcNDI
https://dl.doubtnut.com/l/_VwmBI4TRIjFA
https://dl.doubtnut.com/l/_oT8igqgE7v3N
https://dl.doubtnut.com/l/_UIdqqPzVJDvj


equal to the sum of the x coordinate
 (abscissa) and the

product of the x coordinate and y coordinate (ordinate) of that

point.

Watch Video Solution

26. Verify that the function

,where  are arbitrary constants is a solution of the

differential equation 

Watch Video Solution

y = c1e
ax cos bx + c2e

ax sin bx

c1, c2

( ) − 2a( ) + (a2 + b2)y = 0
d2y

dx
2

dy

dx

27. Form the differential equation of the family of circles in the

second
quadrant and touching the coordinate axes.

Watch Video Solution

https://dl.doubtnut.com/l/_UIdqqPzVJDvj
https://dl.doubtnut.com/l/_WMEaMf6117W6
https://dl.doubtnut.com/l/_BbnGYkNQdB3Z


28. Find the particular solution of the differential equation

 given that  when 

Watch Video Solution

log( ) = 3x + 4y
dy

dx
y = 0 x = 0

29. Solve the differential equation:

Watch Video Solution

(xdy − ydx)y sin( ) = (ydx + xdy)x cos( )
y

x

y

x

30. Solve the differential equation:

Watch Video Solution

(tan− 1 − x)dy = (1 + y2)dx

https://dl.doubtnut.com/l/_wdgBLB3hH1yv
https://dl.doubtnut.com/l/_g3FE4H34D6Cc
https://dl.doubtnut.com/l/_y0xlPQsVhwu8


Exercise

1. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

+ sin(y' ' ' ) = 0
d4y

dx
4

2. Determine order and degree (if defined) of differential

equation:

Watch Video Solution

3. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

( )
4

+ 3s = 0
ds

dt

d2y

dt2

https://dl.doubtnut.com/l/_FDfwL2Khudtw
https://dl.doubtnut.com/l/_Ian2peFuiPJ3
https://dl.doubtnut.com/l/_CU8ZrNX9QyTZ


4. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

( )
2

+ cos( ) = 0
d2y

dx
2

dy

dx

5. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

( ) = cos 3x + sin 3x
d2y

dx2

6. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

(y' ' ' )2 + (y' ' )3 + (y' )4 + y5 = 0

https://dl.doubtnut.com/l/_CU8ZrNX9QyTZ
https://dl.doubtnut.com/l/_l8TWLOJxzQv9
https://dl.doubtnut.com/l/_iXCPcBdvGC3g
https://dl.doubtnut.com/l/_XoPePwMofTYS


7. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

(y' ' ' ) + (2y' ' ) + (y' ) = 0

8. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

(y' ) + y = ex

9. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

y' ' + (y' )2 + 2y = 0

https://dl.doubtnut.com/l/_uMExT5WtxbcK
https://dl.doubtnut.com/l/_VK9kkpZTENAe
https://dl.doubtnut.com/l/_ZG0A9MUeKCuY


10. Determine order and degree (if defined) of differential

equation: 

Watch Video Solution

y' ' + 2y' + siny = 0

11. The degree of the differential equation

 is :

A. 3

B. 2

C. 1

D. ਪ੍ਰਭਾਸ਼ਿਤ ਨਹੀਂ ਹੈ।

Answer:

Watch Video Solution

( )
3

+ ( )
2

+ sin( ) + 1 = 0
d2y

dx2

dy

dx

dy

dx

https://dl.doubtnut.com/l/_LLkXGDfIaSsC
https://dl.doubtnut.com/l/_F3Y91IVXIErI


12. The order of the differential equation

 is:

A. 2

B. 1

C. 0

D. ਪ੍ਰਭਾਸ਼ਿਤ ਨਹੀਂ ਹੈ।

Answer:

Watch Video Solution

2x2( ) − 3( ) + y = 0
d2y

dx
2

dy

dx

13. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

https://dl.doubtnut.com/l/_F3Y91IVXIErI
https://dl.doubtnut.com/l/_dWlgZztyUGY4
https://dl.doubtnut.com/l/_rb2MdOQnjd1G


 : 

Watch Video Solution

y = ex + 1 y' ' − y' = 0

14. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

y = x2 + 2x + C y' − 2x − 2 = 0

15. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

y = cos x + C y + sinx = 0

https://dl.doubtnut.com/l/_rb2MdOQnjd1G
https://dl.doubtnut.com/l/_CUmMg2567520
https://dl.doubtnut.com/l/_r2a0cRtwOIWi
https://dl.doubtnut.com/l/_NRKNNn3OrhaW


16. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

y = √1 + x2 y =
xy

1 + x2

17. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:  : 

Watch Video Solution

y = Ax

xy' = y(x ≠ 0)

18. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

y = x sinx xy' = y + x√x2 − y2

https://dl.doubtnut.com/l/_NRKNNn3OrhaW
https://dl.doubtnut.com/l/_FKUniv9e8kDQ
https://dl.doubtnut.com/l/_i28Hc0i48K1Y


19. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

xy = logy + C y' = ( )(xy ≠ 1)
y2

1 − xy

20. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

 : 

Watch Video Solution

y − cos y = x (y siny + cos y + x)y' = y

21. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

https://dl.doubtnut.com/l/_i28Hc0i48K1Y
https://dl.doubtnut.com/l/_IEBacVi940nq
https://dl.doubtnut.com/l/_rK2PTvPQ20UN
https://dl.doubtnut.com/l/_snEptWnQOKyR


 : 

Watch Video Solution

x + y = tan− 1 y y2y' + y2 + 1 = 0

22. Verify that the given function (explicit or implicit) is a

solution of the corresponding differential equation:

Watch Video Solution

y = √a2 − x2x ∈ ( − a, a) : x + y = 0(y ≠ 0)
dy

dx

23. The number of arbitrary constants in the general solution

of a different equation of order 4 is

A. 0

B. 2

C. 3

https://dl.doubtnut.com/l/_snEptWnQOKyR
https://dl.doubtnut.com/l/_ZKuZQhP5aF8w
https://dl.doubtnut.com/l/_SsJvzrGufERj


D. 4

Answer:

Watch Video Solution

24. The number of arbitrary constants in the particular

solution of a differential equation of Third order is :

A. 3

B. 2

C. 1

D. 0

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_SsJvzrGufERj
https://dl.doubtnut.com/l/_2KmOjYrGSyZB


25. Form a differential equation representing the given
 family

of curves by eliminating arbitrary constants a and b:

Watch Video Solution

+ = 1
x

a

y

b

26. Form a differential equation representing the given
 family

of curves by eliminating arbitrary constants a and b:

Watch Video Solution

y2 = a(b2 − x2)

27. Form a differential equation representing the given
 family

of curves by eliminating arbitrary constants a and b: `y = a

https://dl.doubtnut.com/l/_2KmOjYrGSyZB
https://dl.doubtnut.com/l/_Wyq0K6TOWS0c
https://dl.doubtnut.com/l/_sT8y4cu0MlOp
https://dl.doubtnut.com/l/_Kb56SoOI5wo5


e^(3x) + b e^-2x

Watch Video Solution

28. Form a differential equation representing the given
 family

of curves by eliminating arbitrary constants a and b:

Watch Video Solution

y = e2x(a + bx)

29. Form a differential equation representing the given
 family

of curves by eliminating arbitrary constants a and b:

Watch Video Solution

y = ex(a cos x + b sinx)

https://dl.doubtnut.com/l/_Kb56SoOI5wo5
https://dl.doubtnut.com/l/_XKNvLGJbV3hj
https://dl.doubtnut.com/l/_HvcgENNz0HsZ
https://dl.doubtnut.com/l/_CshFb5FgwDHn


30. Form the differential equation of the family of circles

touching the y-axis at
origin.

Watch Video Solution

31. Form the differential equation of the family of parabolas

having vertex at origin
and axis along positive y-axis.

Watch Video Solution

32. Form the differential equation of the family of ellipses

having foci on y-axis and
centre at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_CshFb5FgwDHn
https://dl.doubtnut.com/l/_ZTNOCE1YDMpI
https://dl.doubtnut.com/l/_pSA3uT9rxFZZ


33. Form the differential equation of the family of hyperbolas

having foci on x-axis
and centre at origin.

Watch Video Solution

34. Form the differential equation of the family of circles

having centre on y-axis
and radius 3 units.

Watch Video Solution

35. Which of the following differential equations has

 as the general
solution?

A. 

B. 

y = c1e
x + c2e

−x

+ y = 0
d2y

dx2

( ) − y = 0
d2y

dx2

https://dl.doubtnut.com/l/_N78gAJgCqgea
https://dl.doubtnut.com/l/_QdpKcvjcAE18
https://dl.doubtnut.com/l/_nctY426W6d4k


C. 

D. 

Answer:

Watch Video Solution

( ) + 1 = 0
d2y

dx2

( ) − 1 = 0
d2y

dx2

36. Which of the following differential equations has  as

one of its particular
solution?

A. 

B. 

C. 

D. 

Answer:

y = x

( ) − x2( ) + xy = x
d2y

dx2

dy

dx

( ) + x( ) + xy = x
d2y

dx2

dy

dx

( ) − x2( ) + xy = 0
d2y

dx2

dy

dx

( ) + x( ) + xy = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_nctY426W6d4k
https://dl.doubtnut.com/l/_x41xKV2Be6Jj


Watch Video Solution

37. For the differential equation, find the general solution:

Watch Video Solution

=
dy

dx

1 − cos x

1 + cos x

38. For the differential equation, find the general solution:

`(dy)/dx = sqrt(4-y^2) (-2

Watch Video Solution

39. For the differential equation, find the general solution:

Watch Video Solution

+ y = 1(y ≠ 1)
dy

dx

https://dl.doubtnut.com/l/_x41xKV2Be6Jj
https://dl.doubtnut.com/l/_IUetkn0NFdLC
https://dl.doubtnut.com/l/_LrWWZAWwX2OW
https://dl.doubtnut.com/l/_k9ax8E9OSmC2


40. For the differential equation, find the general solution:

Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

41. For the differential equation, find the general solution:

Watch Video Solution

(ex + e−x)dy − (ex − e−x)dx = 0

42. For the differential equation, find the general solution:

Watch Video Solution

= (1 + x2)(1 + y2)
dy

dx

https://dl.doubtnut.com/l/_k9ax8E9OSmC2
https://dl.doubtnut.com/l/_dAr7czT0C0eC
https://dl.doubtnut.com/l/_gDsJD9Q4nAj6
https://dl.doubtnut.com/l/_cRpbmkVOVH7y


43. For the differential equation, find the general solution:

Watch Video Solution

y logydx − xdy = 0

44. For the differential equation, find the general solution:

Watch Video Solution

x5 = − y5dy

dx

45. For the differential equation, find the general solution:

Watch Video Solution

= sin− 1 x
dy

dx

https://dl.doubtnut.com/l/_D2eEeTS1vuCu
https://dl.doubtnut.com/l/_Pf6EWCRkWR1q
https://dl.doubtnut.com/l/_Vc7jLGm21RgJ


46. For the differential equation, find the general solution:

Watch Video Solution

ex tanydx + (1 − ex)sec2 ydy = 0

47. For the differential equation, find a particular solution

satisfying the given condition:

 when 

Watch Video Solution

(x3 + x2 + x + 1) = 2x2 + x, y = 1
dy

dx
x = 0

48. For the differential equation, find a particular solution

satisfying the given condition:  when

Watch Video Solution

x(x2 − 1) = 1, y = 0
dy

dx

x = 2

https://dl.doubtnut.com/l/_2vKWNefpxT4R
https://dl.doubtnut.com/l/_QxaEmHYnMbk9
https://dl.doubtnut.com/l/_WrwgVC4fkSFC


49. For the differential equation, find a particular solution

satisfying the given condition: 

when 

Watch Video Solution

cos( ) = a(a ∈ R), y = 1
dy

dx

x = 0

50. For the differential equation, find a particular solution

satisfying the given condition:  when 

Watch Video Solution

= y tanx, y = 2
dy

dx

x = 0

51. Find the equation of a curve passing through the point (0,

0) and whose differential
equation is y' = ex sinx

https://dl.doubtnut.com/l/_WrwgVC4fkSFC
https://dl.doubtnut.com/l/_lnDcV3NzhORR
https://dl.doubtnut.com/l/_hNX4FuC3OxrU
https://dl.doubtnut.com/l/_Ngw3vvixCjqP


Watch Video Solution

52. For the differential equation , find

the solution curve
passing through the point (1, –1).

Watch Video Solution

xy = (x + 2)(y + 2)
dy

dx

53. Find the equation of a curve passing through the point (0,

–2) given that at any
 point (x, y) on the curve, the product of

the slope of its tangent and y coordinate
of the point is equal

to the x coordinate of the point.

Watch Video Solution

https://dl.doubtnut.com/l/_Ngw3vvixCjqP
https://dl.doubtnut.com/l/_uSFL31xvzFTX
https://dl.doubtnut.com/l/_APMRiyFY2jlm


54. At any point (x, y) of a curve, the slope of the tangent is

twice the slope of the
 line segment joining the point of

contact to the point (– 4, –3). Find the equation
 of the curve

given that it passes through (–2, 1).

Watch Video Solution

55. The volume of spherical balloon being inflated changes at a

constant rate. If
 initially its radius is 3 units and after 3

seconds it is 6 units. Find the radius of
balloon after t seconds.

Watch Video Solution

56. In a bank, principal increases continuously at the rate of r%

per year. Find the
value of r if Rs 100 double itself in 10 years.

https://dl.doubtnut.com/l/_GQnanEmFZGNP
https://dl.doubtnut.com/l/_tRcsiEHWWcxi
https://dl.doubtnut.com/l/_8r9LGsEjfH5f


Watch Video Solution

57. In a bank, principal increases continuously at the rate of 5%

per year. An amount of Rs 1000 is deposited with this bank,

how much will it worth after 10 years.

Watch Video Solution

58. In a culture, the bacteria count is 1,00,000. The number is

increased by 10% in 2
hours. In how many hours will the count

reach 2,00,000, if the rate of growth of
bacteria is proportional

to the number present?

Watch Video Solution

https://dl.doubtnut.com/l/_8r9LGsEjfH5f
https://dl.doubtnut.com/l/_YTh5WXhnsQ52
https://dl.doubtnut.com/l/_eyAOdft2cYXs


59. The general solution of the differential equation

 is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= ex+ydy

dx

ex + e−y = C

ex + ey = C

e−x + ey = C

e−x + e−y = C

60. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

(x2 + xy)dy = (x2 + y2)dx

https://dl.doubtnut.com/l/_cFT2t9PobExP
https://dl.doubtnut.com/l/_eEWwOaaMetvP


61. Show that the given differential equation is homogeneous

and solve it:

Watch Video Solution

y' =
x + y

x

62. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

(x − y)dy − (x + y)dx = 0

63. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

(x2 − y2)dx + 2xydy = 0

https://dl.doubtnut.com/l/_eEWwOaaMetvP
https://dl.doubtnut.com/l/_M8MyldTS3vcc
https://dl.doubtnut.com/l/_mhCYTcYfxks2
https://dl.doubtnut.com/l/_sn0pmKlk2KjS
https://dl.doubtnut.com/l/_uCUcr8WuYpyf


64. Show that the given differential equation is homogeneous

and solve it:

Watch Video Solution

{x cos( ) + y sin( )}ydx = {y sin( ) − x cos( )}xdy
y

x

y

x

y

x

y

x

65. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

x( ) − y + x sin( ) = 0
dy

dx

y

x

66. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

ydx + x log( )dy − 2xdy = 0
y

x

https://dl.doubtnut.com/l/_uCUcr8WuYpyf
https://dl.doubtnut.com/l/_ZIY0fQHYIF4Q
https://dl.doubtnut.com/l/_hpAnZB0UutDH
https://dl.doubtnut.com/l/_cshoDLAQ1QZw


67. Show that the given differential equation is homogeneous

and solve it: 

Watch Video Solution

(1 + e )dx + e (1 − ( ))dy = 0
x

y

x

y
x

y

68. For the differential equation, find the particular
 solution

satisfying the given condition:

 when 

Watch Video Solution

(x + y)dy + (x − y)dx = 0, y = 1 x = 1

69. For the differential equation, find the particular
 solution

satisfying the given condition:

 when 

Watch Video Solution

x2dy + (xy + y2)dx = 0, y = 1 x = 1

https://dl.doubtnut.com/l/_cshoDLAQ1QZw
https://dl.doubtnut.com/l/_BABpovrqZMUi
https://dl.doubtnut.com/l/_tV57NEhcQKli


70. For the differential equation, find the particular
 solution

satisfying the given condition:

 when 

Watch Video Solution

[x sin2( ) − y]dx + xdy = 0, y =
y

x

π

4
x = 1

71. Find the particular solution of the differential equation

, given that 

.

Watch Video Solution

− + cos ec( ) = 0, (x ≠ 0)
dy

dx

y

x

y

x
y = 0, x = 1

72. For the differential equation, find the particular
 solution

satisfying the given condition: 2xy + y2 − 2x2 = 0, y = 2
dy

dx

https://dl.doubtnut.com/l/_tV57NEhcQKli
https://dl.doubtnut.com/l/_jDWvLvge4ftK
https://dl.doubtnut.com/l/_DZbUKUZd0mrc
https://dl.doubtnut.com/l/_waFhQTOCNRTm


when 

Watch Video Solution

x = 1

73. A homogeneous differential equation of the from

 can be solved by
making the substitution.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= h( )
dx

dy

x

y

y = vx

v = yx

x = vy

x = v

https://dl.doubtnut.com/l/_waFhQTOCNRTm
https://dl.doubtnut.com/l/_Yw8R0guGpqS6


74. Which of the following is a homogeneous differential

equation?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(4x + 6y + 5)dy − (3y + 2y + 4)dx = 0

(xy)dx − (x3 + y3)dy = 0

(x3 + 2y2)dx + 2xydy = 0

y2dx + (x2 − xy − y2)dy = 0

75. For the differential equation, find the general solution:

Watch Video Solution

+ 2y = sinx
dy

dx

https://dl.doubtnut.com/l/_xegQHozi0uG0
https://dl.doubtnut.com/l/_jYbBUzfC7fgG


76. For the differential equation, find the general solution:

Watch Video Solution

+ 3y = e− 2xdy

dx

77. For the differential equation, find the general solution:

Watch Video Solution

+ = x2dy

dx

y

x

78. For the differential equation, find the general solution:

Watch Video Solution

( ) + (secx)y = tanx
dy

dx

https://dl.doubtnut.com/l/_jYbBUzfC7fgG
https://dl.doubtnut.com/l/_EqS8DJlIKd4H
https://dl.doubtnut.com/l/_rFeBS98NCbSQ
https://dl.doubtnut.com/l/_eR3dLIdTpbJk
https://dl.doubtnut.com/l/_SJV3qEdOxTll


79. For the differential equation, find the general solution:

Watch Video Solution

cos2(x) + y = tanx
dy

dx

80. For the differential equation, find the general solution:

Watch Video Solution

(x) + 2y = x2(logx)
dy

dx

81. For the differential equation, find the general solution:

Watch Video Solution

(x)(logx) + y = ( )(logx)
dy

dx

2

x

https://dl.doubtnut.com/l/_SJV3qEdOxTll
https://dl.doubtnut.com/l/_DueWRraIQzZs
https://dl.doubtnut.com/l/_pRMBloLcY3Ey


82. For the differential equation, find the general solution:

Watch Video Solution

(1 + x2)dy + 2xydx = cot xdx(x ≠ 0)

83. For the differential equation, find the general solution:

Watch Video Solution

(x) + y − x + xy cot x = 0(x ≠ 0)
dy

dx

84. For the differential equation, find the general solution:

Watch Video Solution

(x + y) = 1
dy

dx

https://dl.doubtnut.com/l/_dlYHdJlWVddQ
https://dl.doubtnut.com/l/_uKMhbECNT2I3
https://dl.doubtnut.com/l/_AJshl8quSv4C


85. For the differential equation, find the general solution:

Watch Video Solution

ydx + (x − y2)dy = 0

86. For the differential equation, find the general solution:

Watch Video Solution

(x + 3y2) = y(y > 0)
dy

dx

87. For the differential equation, find a particular
 solution

satisfying the given condition: 

when 

Watch Video Solution

+ 2y tanx = sinx, y = 0
dy

dx

x =
π

2

https://dl.doubtnut.com/l/_3lrl1YEorBVC
https://dl.doubtnut.com/l/_9731gn3CPupk
https://dl.doubtnut.com/l/_dMZR6VzlkN6Z


88. For the differential equation, find a particular
 solution

satisfying the given condition:

 when 

Watch Video Solution

(1 + x2) + 2xy = , y = 0
dy

dx

1

1 + x2
x = 1

89. For the differential equation, find a particular
 solution

satisfying the given condition: 

when 

Watch Video Solution

− 3y cot x = sin 2x, y = 2
dy

dx

x =
π

2

90. Find the equation of a curve passing through the origin

given that the slope of the
tangent to the curve at any point (x,

y) is equal to the sum of the coordinates of
the point.

https://dl.doubtnut.com/l/_l1zEjUEU21Pk
https://dl.doubtnut.com/l/_dIUIWc8pqx3i
https://dl.doubtnut.com/l/_8R7FxXjuowfW


Watch Video Solution

91. Find the equation of a curve passing through the point (0,

2) given that the sum of
 the coordinates of any point on the

curve exceeds the magnitude of the slope of
 the tangent to

the curve at that point by 5.

Watch Video Solution

92. The Integrating Factor of the differential equation

 is:

A. 

B. 

C. 

x − y = 2x2dy

dx

e−x

e−y

1

x

https://dl.doubtnut.com/l/_8R7FxXjuowfW
https://dl.doubtnut.com/l/_1O7LjEkah8BO
https://dl.doubtnut.com/l/_aLjis6KJdR3e


D. x

Answer:

Watch Video Solution

93. The Integrating Factor of the differential equation

 is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(1 − y2) + yx = ay
dx

dy

1

y2 − 1

1

√y2 − 1

1

1 − y2

1

√1 − y2

https://dl.doubtnut.com/l/_aLjis6KJdR3e
https://dl.doubtnut.com/l/_L7wDvpqfVtn7


94. For the differential equation given below, indicate its order

and degree
(if defined): 

Watch Video Solution

( ) + 5x( )
2

− 6y = logx
d2y

dx
2

dy

dx

95. For the differential equation given below, indicate its order

and degree
(if defined): 

Watch Video Solution

( )
3

− 4( )
2

+ 7y = sinx
dy

dx

dy

dx

96. For the differential equation given below, indicate its order

and degree
(if defined): 

Watch Video Solution

( ) − sin( ) = 0
d4y

dx4

d3y

dx3

https://dl.doubtnut.com/l/_L7wDvpqfVtn7
https://dl.doubtnut.com/l/_lL7wnPZx0mpX
https://dl.doubtnut.com/l/_mSirgkQB6mr2
https://dl.doubtnut.com/l/_mrZJsTT0njmB


97. Verify that the given function (implicit or
 explicit) is a

solution of the corresponding differential equation:

Watch Video Solution

xy = aex + be−x + x2 : x( ) + 2( ) − xy + x2 − 2 = 0
d2y

dx
2

dy

dx

98. Verify that the given function (implicit or
 explicit) is a

solution of the corresponding differential equation:

Watch Video Solution

y = ex(a cos x + b sinx) :( ) − 2( ) + 2y = 0
d2y

dx2

dy

dx

99. Verify that the given function (implicit or
 explicit) is a

solution of the corresponding differential equation:

https://dl.doubtnut.com/l/_mrZJsTT0njmB
https://dl.doubtnut.com/l/_DkyFdIpPVpRP
https://dl.doubtnut.com/l/_zOD33vtRMFUi
https://dl.doubtnut.com/l/_6tSNbjJbQHb3


Watch Video Solution

y = x sin 3x :( ) + 9y − 6 cos 3x = 0
d2y

dx
2

100. Verify that the given function (implicit or
 explicit) is a

solution of the corresponding differential equation:

Watch Video Solution

x2 = 2y2(logy) : (x2 + y2)( ) − xy = 0
dy

dx

101. Form the differential equation representing the family of

curves given by , where a is an arbitrary

constant.

Watch Video Solution

(x − a)
2

+ 2y2 = a2

https://dl.doubtnut.com/l/_6tSNbjJbQHb3
https://dl.doubtnut.com/l/_qSx0EvjB7F5i
https://dl.doubtnut.com/l/_SCq9bK1OEMEb
https://dl.doubtnut.com/l/_QT1CIOI6FdVx


102. Prove that  is the general solution

of differential equation ,

where c is a parameter.

Watch Video Solution

x2 − y2 = c(x2 + y2)
2

(x3 − 3xy2)dx = (y3 − 3x2y)dy

103. Form the differential equation of the family of circles in

the first quadrant which
touch the coordinate axes.

Watch Video Solution

104. Find the general solution of the differential equation:

Watch Video Solution

( ) + √ = 0
dy

dx

1 − y2

1 − x2

https://dl.doubtnut.com/l/_QT1CIOI6FdVx
https://dl.doubtnut.com/l/_xHK1ebk126BE
https://dl.doubtnut.com/l/_PSU1SIcJAOZ2
https://dl.doubtnut.com/l/_WYu0Cpb4WevO


105. Show that the general solution of the differential equation

 is given by 

, where A is parameter.

Watch Video Solution

( ) + = 0
dy

dx

y2 + y + 1

x2 + x + 1

(x + y + 1) = A)1 − x − y − 2xy)

106. Find the equation of the curve passing through the point

 whose differential
 equation is

Watch Video Solution

(0, )
π

4

sinx cos ydx + cos x sinydy = 0

107. Find the particular solution of the differential equation

 given that  when (1 + e2x)dy + (1 + y2)(ex)dx = 0 y = 1

x = 0

https://dl.doubtnut.com/l/_WYu0Cpb4WevO
https://dl.doubtnut.com/l/_rAZnIredrws4
https://dl.doubtnut.com/l/_t89DUW79Oc9s


Watch Video Solution

108. Solve the differential equation

Watch Video Solution

(ye )dx = (x(e ) + y2)dy(y ≠ 0)
x
y

x
y

109. Find a particular solution of the differential equation

 given that  when 

Watch Video Solution

(x − y)(dx + dy) = dx − dy y = − 1

x = 0

110. Solve the differential equation

[ − ] = 1(x ≠ 0)
e− 2√x

√x

y

√x

dy

dx

https://dl.doubtnut.com/l/_t89DUW79Oc9s
https://dl.doubtnut.com/l/_juWfKmLRLe7W
https://dl.doubtnut.com/l/_A8GB8SNHua1U
https://dl.doubtnut.com/l/_iPczVabJsvbJ


Watch Video Solution

111. Find a particular solution of the differential equation

 given that  when 

Watch Video Solution

+ y cot x = 4x cos ecx(x ≠ 0)
dy

dx
y = 0

x =
π

2

112. Find the particular solution of the differential equation

given that  when

Watch Video Solution

(x + 1) = 2e − y − 1
dy

dx
y = 0 x = 0

113. The population of a village increases continuously at the

rate proportional to the number of its inhabitants present at

https://dl.doubtnut.com/l/_iPczVabJsvbJ
https://dl.doubtnut.com/l/_3oaFVuURMMkD
https://dl.doubtnut.com/l/_nLjtqfTQBh3P
https://dl.doubtnut.com/l/_6btV8Zu7VrPT


any time. If the population of the village was
 20, 000 in 1999

and 25000 in the year 2004, what will be the population of the

village in 2009?

Watch Video Solution

114. The general solution of the differential equation

 is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= 0
ydx − xdy

y

xy = C

x = Cy2

y = Cx

y = Cx2

https://dl.doubtnut.com/l/_6btV8Zu7VrPT
https://dl.doubtnut.com/l/_GPeUy9Q2hXQX


115. The general solution of a differential equation of the type

 is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

+ P1x = Q1
dx

dy

ye ∫P1dy = ∫(Q1e
∫P1dy)dy + C

ye ∫P1dy = ∫(Q1e
∫P1dy)dx + C

xe ∫P1dy = ∫(Q1e
∫P1dy)dy + C

ye ∫P1dy = ∫(Q1e
∫P1dy)dy + C

116. The general solution of the differential equation

 is:ex(dy) + (yex + 2x)dx = 0

https://dl.doubtnut.com/l/_GPeUy9Q2hXQX
https://dl.doubtnut.com/l/_gAOJFAXV0wnR
https://dl.doubtnut.com/l/_iPEkfYVunx7s


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

xex + x2 = C

xey + y2 = C

yex + x2 = C

yey + x2 = C

https://dl.doubtnut.com/l/_iPEkfYVunx7s

