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HOMOGENEOUS DIFFERENTIAL EQUATION

Solved Examples

1. Show that the di�erential equation

 is homogeneous and solve it.

Watch Video Solution

2x2 − 2xy + y0 = 0
dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5z96XGXq49N6
https://dl.doubtnut.com/l/_FPo2k6B1Uh7o


2. Show that the di�erential equation  is

homogenous and solve it.

Watch Video Solution

=
dy

dx

y − x

y + x

3. Show that the di�erential equation is

, is homogenous and solve it.

Watch Video Solution

x − y = √x2 + y2dy

dx

4. Show that the di�erential equation

 is homogenous

and solve it.

(x√x2 + y2 − y2)dx + xydy = 0

https://dl.doubtnut.com/l/_FPo2k6B1Uh7o
https://dl.doubtnut.com/l/_j7FMfyKCQPyG
https://dl.doubtnut.com/l/_OQK1E6yOZiWN


Watch Video Solution

5. Show that the di�erential equation

 is homogeneous and

solve it.

Watch Video Solution

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

6. Show that the di�erential equation

 is homogenous and

solve it.

Watch Video Solution

y2dx + (x2 − xy + y2)dy = 0

https://dl.doubtnut.com/l/_OQK1E6yOZiWN
https://dl.doubtnut.com/l/_aZ4rF9UMLMG4
https://dl.doubtnut.com/l/_M6V1LjsMc70i
https://dl.doubtnut.com/l/_CUuUTI7LkJyS


7. Show that the di�erential equation

 is homogenous and solve

it.

Watch Video Solution

x2 = (x2 − 2y2 + xy)
dy

dx

8. Solve the following di�erential equation:

Watch Video Solution

(x3 + y3)dy − x2ydx = 0

9. Show that the di�erential equation

 is homogenous and solve it(y2 − x2)dy = 3xydx

https://dl.doubtnut.com/l/_CUuUTI7LkJyS
https://dl.doubtnut.com/l/_wfQZdIGDPSn3
https://dl.doubtnut.com/l/_hEo9AYRZ3BJZ


Watch Video Solution

10. Show that the di�erential equation

 is homogenous and

solve it.

Watch Video Solution

(x3 − 3xy2)dx = (y3 − 3x2y)dy

11. Show that the di�erential equation

 is homogeneous and solve it.

Watch Video Solution

= x + 2y,
(x − y)dy

dx

https://dl.doubtnut.com/l/_hEo9AYRZ3BJZ
https://dl.doubtnut.com/l/_KRnh5mqbCIwW
https://dl.doubtnut.com/l/_YnODpZH2dozH


12. Show that the di�erential equation

 is homogenous and solve it.

Watch Video Solution

x = y − x tan( )
dy

dx

y

x

13. Show that the di�erential equation:

is homogenous and solve it.

Watch Video Solution

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

x

y

x

14. Show that the di�erential equation 

 isxy log( )dx + {y2 − x2 log( )}dy = 0
y

x

y

x

https://dl.doubtnut.com/l/_dp9XdGnfzHqw
https://dl.doubtnut.com/l/_6AZfdCB4cKFw
https://dl.doubtnut.com/l/_xszzAIDaMCGA


homogeneous and solve it.

Watch Video Solution

15. Show that the di�erential equation

 is homogenous.

Find the particular solution of this di�erential

equation, given that  when .

Watch Video Solution

x sin( ) + x − y sin( ) = 0
dy

dx

y

x

y

x

x = 1 y =
π

2

16. Find the particular solution of the di�erential

equation 

(3xy + y2)dx + (x2 = xy)dy = 0; f or  x = 1,  y = 1.

https://dl.doubtnut.com/l/_xszzAIDaMCGA
https://dl.doubtnut.com/l/_CK0tCSKvM9kr
https://dl.doubtnut.com/l/_qdKLQRaxRwDO


Watch Video Solution

17. Find the particular solution, satisfying the given

condition, for the following di�erential equation:

 when 

Watch Video Solution

− + cos ec ( ) = 0; y = 0
dy

dx

y

x

y

x
x = 1

18. The di�erential equations , �nd the particular

solution satisfying the given condition:

when x = 1

Watch Video Solution

[x sin2( ) − y]dx + xdy = 0; y =
y

x

π

4

https://dl.doubtnut.com/l/_qdKLQRaxRwDO
https://dl.doubtnut.com/l/_68WPTIuJVYfn
https://dl.doubtnut.com/l/_rT5ePxAQS67c
https://dl.doubtnut.com/l/_BaAOt0Uctrlc


19. Find the equation of the family of curves for which

the slope of tangent at any point (x,y) on it, is

.

Watch Video Solution

x2 + y2

2xy

20. Show that the di�erential equation

 )  is homogeneous. Find

the particular solution of this di�erential equation,

given that  when 

Watch Video Solution

2ye  dx + (y − 2xexy
x
y dy = 0

x = 0 y = 1.

https://dl.doubtnut.com/l/_BaAOt0Uctrlc
https://dl.doubtnut.com/l/_RNS19lqeTECn


Exercise 20

21. Show that the di�erential equation

 is

homogenous and solve it.

Watch Video Solution

(1 + ex / y)dx + ex / y(1 − )dy = 0
x

y

22. Show that the given di�erential equation is

homogeneous and solve each of them.

Watch Video Solution

ydx + x log( )dy − 2xdy = 0
y

x

https://dl.doubtnut.com/l/_cyLpeXTMNR4D
https://dl.doubtnut.com/l/_qaxrojmsiA1B
https://dl.doubtnut.com/l/_xwsYkNfx5zcs


1. 

Watch Video Solution

xdy = (x + y)dx

2. 

Watch Video Solution

(x2 − y2)dx + 2xydy = 0

3. 

Watch Video Solution

x2dy + y(x + y)dx = 0

4. (x − y)dy − (x + y)dx = 0

https://dl.doubtnut.com/l/_xwsYkNfx5zcs
https://dl.doubtnut.com/l/_6jvzrlzb5ChN
https://dl.doubtnut.com/l/_U6kmjZ88n5wN
https://dl.doubtnut.com/l/_CPkIc3B2b9RI


Watch Video Solution

5. Solve : 

Watch Video Solution

(x + y)dy + (y − 2x)dx = 0

6. Solve the following di�erential equations:

Watch Video Solution

(x2 + 3xy + y2 ^ )dx − x2dy = 0

7. 

Watch Video Solution

2xydx + (x2 + 2y2)dy = 0

https://dl.doubtnut.com/l/_CPkIc3B2b9RI
https://dl.doubtnut.com/l/_O0xPmi1dLINY
https://dl.doubtnut.com/l/_qGzemImHH447
https://dl.doubtnut.com/l/_KDK0yqG9dQne


8. 

Watch Video Solution

+ = 0
dy

dx

x − 2y

2x − y

9. 

Watch Video Solution

=
dy

dx

2xy

x2 − y2

10. 

Watch Video Solution

=
dy

dx

x2 + y2

2xy

https://dl.doubtnut.com/l/_KDK0yqG9dQne
https://dl.doubtnut.com/l/_tCRTjFgTgowA
https://dl.doubtnut.com/l/_6u9EbgbgI2pg
https://dl.doubtnut.com/l/_Tm2p8q1Z7qQy
https://dl.doubtnut.com/l/_sIRTLWmKR8Mu


11. 

Watch Video Solution

=
dy

dx

2xy

x2 − y2

12. Solve - 

Watch Video Solution

x2 = 2xy + y2dy

dx

13. 

Watch Video Solution

x2 = x2 + xy + y2dy

dx

14. y2 + (x2 − xy) = 0
dy

dx

https://dl.doubtnut.com/l/_sIRTLWmKR8Mu
https://dl.doubtnut.com/l/_GSKC0tdpYW24
https://dl.doubtnut.com/l/_WJjPLVZ6d5vh
https://dl.doubtnut.com/l/_d9QR37q8D4ed


Watch Video Solution

15. 

Watch Video Solution

x − y = 2√y2 − x2dy

dx

16. 

Watch Video Solution

y2dx + (x2 + xy + y2)dy = 0

17. 

Watch Video Solution

(x − y) = x + 3y
dy

dx

https://dl.doubtnut.com/l/_d9QR37q8D4ed
https://dl.doubtnut.com/l/_0gL11eWuKNic
https://dl.doubtnut.com/l/_wIGezhM73ymA
https://dl.doubtnut.com/l/_r6sY8t3bJsAA


18. 

Watch Video Solution

(x3 + 3xy2)dx + (y3 + 3x2y)dy = 0

19. 

Watch Video Solution

(x − √xy)dy = ydx

20. 

Watch Video Solution

x2 + y2 = xy
dy

dx

21. x = y(logy − logx + 1)
dy

dx

https://dl.doubtnut.com/l/_acIcV7W0BUbe
https://dl.doubtnut.com/l/_luIIS8cooZAt
https://dl.doubtnut.com/l/_p4rNYvt8B8rq
https://dl.doubtnut.com/l/_opqE50QxrNCw


Watch Video Solution

22. 

Watch Video Solution

x − y + x sin( ) = 0
dy

dx

y

x

23. 

Watch Video Solution

x = y − x cos2( )
dy

dx

y

x

24. 

Watch Video Solution

(x cos( )) = (y cos( )) + x
y

x

dy

dx

y

x

https://dl.doubtnut.com/l/_opqE50QxrNCw
https://dl.doubtnut.com/l/_LhwDAcaw9gEu
https://dl.doubtnut.com/l/_WoyPBwuis8EY
https://dl.doubtnut.com/l/_bojJlqZC2ZPU


25. Find the particular solution of the di�erential

equation 

, it being given that 

when .

Watch Video Solution

2xy + y2 − 2x2 = 0
dy

dx
y = 2

x = 1

26. Find the particular solution of the di�erential

equation , it being

given that  when .

Watch Video Solution

{x sin2( ) − y}dx + xdy = 0
y

x

y =
π

4
x = 1

https://dl.doubtnut.com/l/_hMcLNlKvieC2
https://dl.doubtnut.com/l/_KwV5iQfjUUNS


27. Find the particular solution of the di�erential

equation ,given that  when 

.

Watch Video Solution

=
dy

dx

y(2y − x)

x(2y + x)
y = 1

x = 1

28. Find the particular solution of the di�erential

equation , given that .

Watch Video Solution

(xey /x + y)dx = xdy y(1) = 0

29. Find the particular solution of the di�erential

equation  given that xe − y + x = 0,
y

x
dy

dx
y(e) = 0.

https://dl.doubtnut.com/l/_F1chkCImPtgQ
https://dl.doubtnut.com/l/_nJ149RujBHOa
https://dl.doubtnut.com/l/_T7P3mTqhdfg4


Watch Video Solution

30. The slope of the tangent to a curve at any point

 on its given by 

 and the curve

passes though the point  Find the equation

of the curve.

Watch Video Solution

(x, y)

− , (x > 0, y > 0)
y

x

cot y

x

.
cos y
x

(1, π/4).

https://dl.doubtnut.com/l/_T7P3mTqhdfg4
https://dl.doubtnut.com/l/_moIHWtgViJEj

