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BOOKS - RS AGGARWAL MATHS (HINGLISH)

DIFFERENTIAL EQUATIONS AND THEIR FORMATION

Solved Examples

1. Write the order and the degree of the di�erential equation

Watch Video Solution

+ 5 + 3y = 0.
d2y

dx
2

dy

dx

2. Write the order and the degree of the di�ential equation 

Watch Video Solution

x( )
2

+ ( )
4

+ y2 = 0.
d3y

dx3

dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Md4veW0FDVaZ
https://dl.doubtnut.com/l/_Bc8pKWDM0uqG


3. Write the order and degree of the di�erential equation

Watch Video Solution

y = x + √1 + ( )
2

.
dy

dx

dy

dx

4. Write the order and degree of the di�erential equation 

A. order = 2 and degree =2

B. order = 3 and degree =2

C. order = 1 and degree =2

D. order = 2 and degree not exist

Answer: A

Watch Video Solution

{1 + ( )
2

}

3 / 2

= k( ).
dy

dx

d2y

dx2

https://dl.doubtnut.com/l/_Bc8pKWDM0uqG
https://dl.doubtnut.com/l/_89vorVm3VOIW
https://dl.doubtnut.com/l/_c2sRSyisUDJq


5. Determine the order and degree of each of the following di�erential

equation. State also whether they are linear or non-linear:

Watch Video Solution

y = px + √a2p2 + b2,  where p =
dy

dx

6. Find the order and degree (if any) of each of the di�erential equations

given 

Watch Video Solution

(i) − tanx = 0 (ii)( )
2

+ y = ex

(iii) = sin 3x + cos 3x (iv)(y' ' )2 + cos y' = 0

(v)y + 2y' + siny = 0 (vi) + sin( ) = 0

(vii)y' ' + y2 + ey ' = 0 (viii)3 + 5( )
2

= logx

dy

dx

dy

dx

d2y

dx2

d4y

dx4

d3y

dx3

d2y

dx2

dy

dx

7. Verify that  is a solution of the di�erential

equation 

Watch Video Solution

y = A cos x − B sinx

+ y = 0
d2y

dx
2

https://dl.doubtnut.com/l/_fcaGrRNihT2Z
https://dl.doubtnut.com/l/_l7oAcR7Gc6Zp
https://dl.doubtnut.com/l/_mpPUL7YJr08y


8. Show that  is a solution of the di�erential equation 

Watch Video Solution

y = ae2x + be−x

− 2y = 0.
d2y

dx
2

9. Show that  is a solution of the di�erential

equation 

Watch Video Solution

y = Ax + , x ≠ 0
B

x

x2 + x − y = 0
d2y

dx
2

dy

dx

10. Prove that the di�erential equation for  is 

Watch Video Solution

a cos(logx) + b sin(logx)

x2 + x + y = 0
d2y

dx2

dy

dx

11. Verify that  is a solution of the di�erential equation  y = em sin − 1 x

(1 − x2) − x − m2y = 0.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_N4HOAHhShwBF
https://dl.doubtnut.com/l/_p8kNbJD3QsdO
https://dl.doubtnut.com/l/_UnIDqiXvt5PJ
https://dl.doubtnut.com/l/_BNyCMXn1wDjX


Watch Video Solution

12. Show that,  satis�es the di�erential equation 

Watch Video Solution

v = + B
A

r

+ . = 0
d2v

dr2

2

r

dv

dr

13. Prove that is the general solution of

di�erential equation  , where c is a

parameter.

Watch Video Solution

x2 − y2 = c(x2 + y2)
2

(x3 − 2xy2)dx = (y3 − 3x2y)dy

14. Prove that  is the general solution of the

di�erential equation 

Watch Video Solution

xy = aex + be−x + x2

x + 2 − xy + x2 − 2 = 0.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_BNyCMXn1wDjX
https://dl.doubtnut.com/l/_FbLmGvzisaBZ
https://dl.doubtnut.com/l/_vUKOIaJ89erT
https://dl.doubtnut.com/l/_c24rPIkquTEo
https://dl.doubtnut.com/l/_lY5WXoxspSm9


15. Verify that the function  , where 

are arbitrary constants is a solution of the di�erential equation.

Watch Video Solution

y = c1eax cos bx + c2eax sin bx c1, c2

− 2a + (a2 + b2)y = 0
d2y

dx
2

dy

dx

16. Write the di�erential equation representing the family of curves

 where m is an arbitrary constant.

Watch Video Solution

y = mx,

17. Find the di�erential equartion of the family of curves

 where A and B are arbitrary constants.

Watch Video Solution

y = Aex + Be−x,

https://dl.doubtnut.com/l/_lY5WXoxspSm9
https://dl.doubtnut.com/l/_MySgQmhRnmO6
https://dl.doubtnut.com/l/_rZYNZlTQBUft


18. The di�erential equation of the family of curves

 where  and  are arbitrary constants is (a)

(y) (z)  (xx) (yy)  (eeee) (��)

 (ddddd)

Watch Video Solution

y = ex(A cos x + B sinx), A B

(b)(c)(d) ((k)d(l)x (m) 2 ( n ) (o))(p)(q) − 2(r) ((u)
(e)(f)d ( g ) 2 ( h ) (i)y

j

(s)dy

t

[Math Processing Error] [Math Processing Error]

[Math Processing Error]

19. Find the di�erential equation of the family of all straight lines.

Watch Video Solution

20. Obtain the di�erential equation of all circles of radius 

Watch Video Solution

r.

https://dl.doubtnut.com/l/_L6jVWcs3dJrh
https://dl.doubtnut.com/l/_up5M3wywmykr
https://dl.doubtnut.com/l/_EvBoi6f5JkPE


21. From the di�erential equation of the family of all circles in �rst

quadrant and touching the coordinate axes.

Watch Video Solution

22. Form the di�erential equation of the family of circles touching the x-

axis at origin.

Watch Video Solution

23. From the di�erential equation of the family of all parabolas having

vertex at the origin and axis along the positive direction of the x-axis is

given by

Watch Video Solution

https://dl.doubtnut.com/l/_09Jc9Jmx2nnd
https://dl.doubtnut.com/l/_uixlIpK35kIg
https://dl.doubtnut.com/l/_RSjhpKtiZOGc


24. Form the di�erential equation representing the family of ellipses

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

Watch Video Solution

25. From the di�erential equation for the family of the curves

 where a and b are parameters.

Watch Video Solution

(y − b)2 = 4(x − a),

26. From the di�erential equation for the family of the curves

 where c is a parameter.

Watch Video Solution

ay2 = (x − c)3,

27. From the di�erential equation for the family of the curves

 where a and b are arbitrary constants.y2 = a(b2 − x2),

https://dl.doubtnut.com/l/_oyr8RpOwIjsD
https://dl.doubtnut.com/l/_fNBS7FA32L94
https://dl.doubtnut.com/l/_iKJm8C1Yds0c
https://dl.doubtnut.com/l/_FAf223vhjumW


Exercise 18 A

Watch Video Solution

1. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

( )
4

+ 3y( ) = 0
dy

dx

d2y

dx2

2. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

x3( )
2

+ x( )
4

= 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_FAf223vhjumW
https://dl.doubtnut.com/l/_RpmfNz8sfvqh
https://dl.doubtnut.com/l/_zjzupALTbLY2


3. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

( )
2

+ x( )
3

+ 4 = 0
d2y

dt2

ds

dt

4. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

( ) + ( )
3

+ ( )
4

+ y5 = 0
d3y

dx
3

d2y

dx
2

dy

dx

5. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

+ ( )
2

+ 2y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_ciaDEnEbgkps
https://dl.doubtnut.com/l/_XhohazLrujP0
https://dl.doubtnut.com/l/_AelotZFt9Ppb


6. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

+ y = ex
dy

dx

7. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

+ y2 + e ( dy /dx ) = 0
d2y

dx
2

8. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

+ sin( ) = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_hoclw75mY3PA
https://dl.doubtnut.com/l/_hBsEHLgVOQC3
https://dl.doubtnut.com/l/_8Fy9fGJ75jin
https://dl.doubtnut.com/l/_D2RH3ttwsVaN


9. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

− cos( ) = 0
d4y

dx4

d3y

dx
3

10. Write order and degree (if de�ned) of each of the following

di�erential equations. 

Watch Video Solution

+ 5x( )
2

− 6y = logx
d2y

dx

dy

dx

11. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

( )
3

− 4( )
2

+ 7y = sinx
dy

dx

dy

dx

https://dl.doubtnut.com/l/_D2RH3ttwsVaN
https://dl.doubtnut.com/l/_HMxnwedtDxoX
https://dl.doubtnut.com/l/_h0fhtK4zG9CD
https://dl.doubtnut.com/l/_WHwrtoBKw3qp


12. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

+ 2 + = 0
d3y

dx3

d2y

dx2

dy

dx

13. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

x( ) + + 9 = y2dh

dx

2

( )
dy

dx

14. Write order and degree (if de�ned) of each of the following

di�erential equations. 

Watch Video Solution

√1 − ( )
2

= (a )
1 / 3

dy

dx

d2y

dx2

https://dl.doubtnut.com/l/_WHwrtoBKw3qp
https://dl.doubtnut.com/l/_7xO2J8qrMcl8
https://dl.doubtnut.com/l/_lKFxlfFycxDt
https://dl.doubtnut.com/l/_og89LPEvhQIg


15. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

√1 − y2dx + √1 − x2dy = 0

16. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

(y' )3 + (y' )2 + siny' + 1 = 0

17. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

(3x + 5y)dy − 4x2dx = 0

https://dl.doubtnut.com/l/_og89LPEvhQIg
https://dl.doubtnut.com/l/_uhITNculD8wU
https://dl.doubtnut.com/l/_eAkURAeqXgi9
https://dl.doubtnut.com/l/_eoTtLqRk7IMW


Exercise 18 B

18. Write order and degree (if de�ned) of each of the following di�erential

equations. 

Watch Video Solution

y = +
dy

dx

5

( )
dy

dx

1. Verify that  is a solution of the di�erential equation 

Watch Video Solution

x2 = 2y2 logy

(x2 + y2) − xy = 0.
dy

dx

2. Verify tht  cos bx is a solution of the di�erential equation 

Watch Video Solution

y = ex

− 2 + 2y = 0.
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_eoTtLqRk7IMW
https://dl.doubtnut.com/l/_4a5lbTwJZw9G
https://dl.doubtnut.com/l/_TPxGvI16ujfv
https://dl.doubtnut.com/l/_PbGYcB4RJzyP


3. Verify that  satis�es the di�erential equation

Watch Video Solution

y = emcos − 1 x

(1 − x2) − x − m2y = 0
d2y

dx2

dy

dx

4. Verify that  is the general solution of the di�erential

equation 

Watch Video Solution

y = (a + bc)e2x

− 4 + 4y = 0.
d2y

dx2

dy

dx

5. Show that  is the solution of the di�erential

equation 

Watch Video Solution

y = ex(A cos x + B sinx)

− 2 + 2y = 0.
d2y

dx
2

dy

dx

6. Verify that  is the general solution of the

di�erential equation 

y = A cos 2x − B sin 2x

+ 4y = 0.
d2y

dx2

https://dl.doubtnut.com/l/_PbGYcB4RJzyP
https://dl.doubtnut.com/l/_Q1EHxkqn0w0A
https://dl.doubtnut.com/l/_85OwX7cLcnb6
https://dl.doubtnut.com/l/_WKgSVrWoZUHn


Watch Video Solution

7. Show that  is a solution of the di�erential equation 

Watch Video Solution

y = ae2x + be−x

− 2y = 0.
d2y

dx2

8. Show that  is the solution of the di�erential

equation 

Watch Video Solution

y = ex(A cos x + B sinx)

− 2 + 2y = 0.
d2y

dx
2

dy

dx

9. Verify that  is a solution of di�erential equation 

Watch Video Solution

y = cetan− 1x

(1 + x2) + x = 0.
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_WKgSVrWoZUHn
https://dl.doubtnut.com/l/_FRQSCoAGKwuy
https://dl.doubtnut.com/l/_DlALYpE1PJdM
https://dl.doubtnut.com/l/_ahsjyFIKmkKs


10. Verify that  is a solution of di�erential equation 

Watch Video Solution

y = cetan− 1x

(1 + x2) + x = 0.
d2y

dx
2

dy

dx

11. Show that  is as solution of the di�erential equation 

Watch Video Solution

 y = AeBx

= ( )
2

.
d2y

dx2

1

y

dy

dx

12. Verify that  is a solution of the di�erential equation 

Watch Video Solution

y = + b
a

x

+ ( ) = 0.
d2y

dx
2

2

x

dy

dx

13. Verify the solution problems: Show that  is solution

of the di�erential equation 

y = e−x + ax + b

ex = 1
dy

dx2

https://dl.doubtnut.com/l/_kZoZ0mM4KeBX
https://dl.doubtnut.com/l/_inscmI7llJi6
https://dl.doubtnut.com/l/_9m6UF3y5ZZFW
https://dl.doubtnut.com/l/_XHhxHjYByiDP


Watch Video Solution

14. Show that  is a solution of the di�erential equation 

Watch Video Solution

Ax2 + By2 = 1

x{y  + ( )
2

} = y .
d2y

dx2

dy

dx

dy

dx

15. Verify that  is a solution of the di�erential equation 

Watch Video Solution

y =
c − x

1 + cx

(1 + x2) + (1 + y2) = 0.
dy

dx

16. Verify that  satis�es the di�erential equation

Watch Video Solution

y = log(x + √x2 + a2)

d2 + x = 0
y

dx
2

dy

dx

https://dl.doubtnut.com/l/_XHhxHjYByiDP
https://dl.doubtnut.com/l/_hjr8t1hP5ObX
https://dl.doubtnut.com/l/_gzckM0C1my7y
https://dl.doubtnut.com/l/_hsFI4w5ZOjXG


Exercise 18 C

17. Verify that the function is a solution of the di�erential

equation 

Watch Video Solution

y = e− 3x

+ − 6y = 0
d2y

dx
2

dy

dx

1. Write the di�erential equation formed from the equation  ,

here m and c are arbitrary constants.

Watch Video Solution

y = mx + c

2. From the di�erential equation of the family of concentric circles

 and a is a parameter.

Watch Video Solution

x2 + y2 = a2, wherea > 0

https://dl.doubtnut.com/l/_zUPv4Bb6Exfz
https://dl.doubtnut.com/l/_WlWUIZnCMoi8
https://dl.doubtnut.com/l/_ST140N16pqdn


3. From the di�erential equation of the family of curves,

 where a and c are parameters.

Watch Video Solution

y = a sin(bx + c),

4. Find the di�erential equation of the family of curves,

 where A and B are arbitrary constants.

Watch Video Solution

x = A cos nt + B sinnt,

5. Form the di�erential equation of the family of curves  where

A and B are constants.

Watch Video Solution

y = A eB x

6. From the di�erential equation of the family of curves

 where a and m are parameters.y2 = m(a2 − x2),

https://dl.doubtnut.com/l/_yKePMbdCSq4o
https://dl.doubtnut.com/l/_fYPLz2au8XC0
https://dl.doubtnut.com/l/_taWIaLjeFGws
https://dl.doubtnut.com/l/_8s4Gayi2B04q


Watch Video Solution

7. Form the di�erential equation representing the family of curves given

by , where a is an arbitrary constant.

Watch Video Solution

(x − a)2 + 2y2 = a2

8. From the di�erential equation of the family of curves given by

 where a is an arbitrary constant.

Watch Video Solution

x2 + y2 − 2ay = a2,

9. Form the di�erential equation of the family of circles touching the y-

axis at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_8s4Gayi2B04q
https://dl.doubtnut.com/l/_cfFoq4tEx5yf
https://dl.doubtnut.com/l/_kcgenW269Oqq
https://dl.doubtnut.com/l/_TttQtXq1Iniu


10. Form a di�erential equation of family of all circles having center on

the  - axis and radius  units.

Watch Video Solution

x 2

11. Form the di�erential equation of the family of circles in the second

quadrant and touching the coordinate axes.

Watch Video Solution

12. From the di�erential equaiton of the family of circles having coentres

on the x-axis and radius unity.

Watch Video Solution

13. Obtain the di�erential equation of the family of circles passing

through the point (a,0) and (-a,0).

https://dl.doubtnut.com/l/_srlmU1Af3kkb
https://dl.doubtnut.com/l/_RCPRI10rSwnS
https://dl.doubtnut.com/l/_vhZHQBft1Tw5
https://dl.doubtnut.com/l/_mcXS05Mbm2tn


Watch Video Solution

14. Form the di�erential equation of the family of parabolas having vertex

at origin and axis along positive y-axis.

Watch Video Solution

15. Form the di�erential equation of the family of ellipses having foci on

y-axis and centre at origin.

Watch Video Solution

16. Form the di�erential equation of the family of hyperbola having foci

on x-axis and center at the origin.

Watch Video Solution

https://dl.doubtnut.com/l/_mcXS05Mbm2tn
https://dl.doubtnut.com/l/_QcpgZrnYZ0OD
https://dl.doubtnut.com/l/_vNEyhiCqqIjn
https://dl.doubtnut.com/l/_zISfnHDHbtrw

