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ORDER AND DEGREE OF DIFFERENTIAL EQUATION

Example

1. Find the di�erential equation of the family of circles 

 , where a is a parameter .

Watch Video Solution

x2 + y2 = 2ax

2. Find the di�erential equation of the family of circles 

 , where a is a parameter .x2 + y2 = 2ay

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xOnZ16q0zCrs
https://dl.doubtnut.com/l/_jmnsITIsf7zj


Watch Video Solution

3. Find the di�erential equation of  , where A and B are

arbitrary constants .

Watch Video Solution

y = Ax +
B

x

4. From the di�erential equation representing the family of 

curves y = A cos (x + b) , where A and B are parameters .

Watch Video Solution

5. Eliminate A and B from  .

Watch Video Solution

y = A cos 2x + B sin 2x + e2x1

2

6. From the relation , from a di�erential equation

elimenting a, b, c .

ax + by + c = 0[b ≠ 0]

https://dl.doubtnut.com/l/_jmnsITIsf7zj
https://dl.doubtnut.com/l/_vqct0Vr4Qpdh
https://dl.doubtnut.com/l/_8P2DjdPiOV9R
https://dl.doubtnut.com/l/_7yAGbMqyU1aW
https://dl.doubtnut.com/l/_tlOMEe3Z6Z9D


Watch Video Solution

7. From the di�erential equation corresponding to 

 by eliminating the parameters a and b .

Watch Video Solution

y2a(b − x)(b + x)

8. Find the di�erential equation of all circles touching the x-axis at the

origin .

Watch Video Solution

9. Prove that ,  for all  

satis�les the di�erential equation .

Watch Video Solution

(x − α)2 + (y − β)2 = a2. α  and β

(1 + y2
1)

3
= (ay2)2

https://dl.doubtnut.com/l/_tlOMEe3Z6Z9D
https://dl.doubtnut.com/l/_MmXvszOcCTzQ
https://dl.doubtnut.com/l/_lJNldxOHD8Mr
https://dl.doubtnut.com/l/_PrC7oYnsKnUs


Exercise Mcq

10. From the di�erential equation corresponding to 

 by eliminating a.

Watch Video Solution

y2 − 2ay + x2 = a2

11. From the di�erential equation of the family of ellipses 

 by eliminating arbitrary constants a and b.

Watch Video Solution

+ = 1
x2

a2

y2

b2

1. Let x be the number of indepandent constants in 

the general solution of a di�erential of order y then -

A. x=y

B. x > y

https://dl.doubtnut.com/l/_QETSmHCVUB3A
https://dl.doubtnut.com/l/_2E2AtNOnJoi0
https://dl.doubtnut.com/l/_dqTQd7e09w7l


C. 

D. 

Answer: A

Watch Video Solution

x < y

x ≥ y

2. The degree of the di�erential equation  is -

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

( )
2

− 2 = 3x
dy

dx

dy

dx

https://dl.doubtnut.com/l/_dqTQd7e09w7l
https://dl.doubtnut.com/l/_G2KGdtUpLHIK


3. The order of the di�erential equation  is

-

A. 1

B. 3

C. 2

D. 4

Answer: C

Watch Video Solution

( )
3

− ( )
4

+ 5y = x
d2y

dx2

dy

dx

4.  is a di�erential equation of degree-

A. 1

B. 2

C. 4

+ y = 3√1 +
d3y

dx3

dy

dx

https://dl.doubtnut.com/l/_dsJISvJDlOt8
https://dl.doubtnut.com/l/_w2Bss7fMdqfi


D. 3

Answer: D

Watch Video Solution

5. The order of the di�erential equation obtained by the elimination of

arbitrary constants a,b,c from the equation ax + by + c = 0 is -

A. 2

B. 3

C. 1

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_w2Bss7fMdqfi
https://dl.doubtnut.com/l/_Wzry2mOeS7kc


6. The degree of the di�erential equation 

 is -

A. 4

B. 3

C. 2

D. 1

Answer: C

Watch Video Solution

( )
2

+ − ( )
4

+ + y = 6x3d2y

dx2

d2y

dx2

dy

dx

dy

dx

7. The order of di�erential equation  is -

A. 6

B. 4

C. 3

( )

3

− = √1 +
d4y

dx
4

d3y

dx
3

dy

dx

https://dl.doubtnut.com/l/_RMIT7kXtJvSA
https://dl.doubtnut.com/l/_1oQFH4zneYIz


Exercise Very Short Answer Type Questions

D. 7

Answer: B

Watch Video Solution

1. 

Watch Video Solution

y2 = 4ax

2. 

Watch Video Solution

y = mx + 5

3. 

Watch Video Solution

x2 + y2 = c2

https://dl.doubtnut.com/l/_1oQFH4zneYIz
https://dl.doubtnut.com/l/_x1Kw9J1wHGTT
https://dl.doubtnut.com/l/_FEByrrnz9R91
https://dl.doubtnut.com/l/_Z3K8WBJhlnEc


4. 

Watch Video Solution

y = a cos 2x

5. 

Watch Video Solution

y = c logx − 2

6. Eliminate m , 

Watch Video Solution

y = emx

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

Watch Video Solution

v = + B
A

r

+ . = 0
d2v

dr2

2

r

dv

dr

https://dl.doubtnut.com/l/_Z3K8WBJhlnEc
https://dl.doubtnut.com/l/_4FLaeL2TRyor
https://dl.doubtnut.com/l/_h7LwUjPs7Ml8
https://dl.doubtnut.com/l/_kLWhAO6J3mXj
https://dl.doubtnut.com/l/_zPV9UBDjurx1


Exercise Short Answer Type Questions

8. Show that the di�erential equation  is formed by 

eliminating a and b from the relation .

Watch Video Solution

= y
dy

dx

y = aeb+x

9. Prove that ,  is a solution of the di�erential equation 

Watch Video Solution

x = A cos√μt

+ μx = 0
d2x

dt2

1. Eliminate A and B, 

Watch Video Solution

y = Aex + Be−x

2. y = ax + bx2

https://dl.doubtnut.com/l/_l9zDrDm96TRl
https://dl.doubtnut.com/l/_PcNpvNOngm1O
https://dl.doubtnut.com/l/_M7Pk7J3mzQ1m
https://dl.doubtnut.com/l/_6VgfXdp9dbWb


Watch Video Solution

3. Eliminate A and B, 

Watch Video Solution

y = Aex + Be−x + x2

4. 

Watch Video Solution

ax2 + by2 = 1

5. 

Watch Video Solution

y = a tan− 1 x + b

6. 

Watch Video Solution

y = (ax + b)e− 2x

https://dl.doubtnut.com/l/_6VgfXdp9dbWb
https://dl.doubtnut.com/l/_MguHPFDhC5Qz
https://dl.doubtnut.com/l/_hSpaDXp0nT58
https://dl.doubtnut.com/l/_SCKLpUGsUbrQ
https://dl.doubtnut.com/l/_hWrIzyDk0h0S
https://dl.doubtnut.com/l/_c8M7LYp8g2XG


7. Eliminate A and B, 

Watch Video Solution

y = A sinmx + B cosmx

8. 

Watch Video Solution

y = ax + bx3

9. 

Watch Video Solution

x = e− t(a cos t + b sin t)

10. 

Watch Video Solution

(y − b)2 = 4k(x − a)

11. Eliminate a and b, y = a secx + b tanx

https://dl.doubtnut.com/l/_c8M7LYp8g2XG
https://dl.doubtnut.com/l/_ZkqZ4KAx20mL
https://dl.doubtnut.com/l/_D63mtVoNLjwP
https://dl.doubtnut.com/l/_wotWQwugS4ey
https://dl.doubtnut.com/l/_96yegklxgG81


Watch Video Solution

12. 

Watch Video Solution

xy = Aex + Be−x

13. Show that the di�erential equation  is formed by

eliminating a, b and c from the relation 

 . Justify why the eliminate is of the second 

order although the given relation involves three constants a, b and c .

Watch Video Solution

x(yy2 + y2
1) = yy1

ax2 + by2 + c = 0

14. Show that , the solution  , for 

all A and B satis�es the di�erential equation 

 .

Watch Video Solution

x = A cos(nt + B) + . sinpt
k

n2 − p2

+ n2x = k sinpt
d2x

dt2

https://dl.doubtnut.com/l/_96yegklxgG81
https://dl.doubtnut.com/l/_ZJOqgF8KrWuJ
https://dl.doubtnut.com/l/_dQZAvNIWqXGZ
https://dl.doubtnut.com/l/_Vpla0OWtzGHt


15. Show that , the solution  (a cos nt + b sin nt ), for all a and b ,

always satis�es the di�erenital equation 

Watch Video Solution

x = e−kt

+ 2k + (k2 + n2)x = 0
d2x

dt2

dx

dt

16. Show that the solution  satis�es , 

Watch Video Solution

y = a sinx + b cos x + x sinx

+ y = 2 cos x
d2y

dx
2

17. Show that , the equation of all circles touching the y-axis at the origin

is , 

Watch Video Solution

2xy = y2 − x2dy

dx

https://dl.doubtnut.com/l/_Vpla0OWtzGHt
https://dl.doubtnut.com/l/_uLtD6Kdke6zh
https://dl.doubtnut.com/l/_VSyqDeG134Vg
https://dl.doubtnut.com/l/_WxegoIx5zwcz
https://dl.doubtnut.com/l/_fRU9KHKCiW2U


18. Find a di�erential equation which is satis�ed by all curves 

 , where A and B are non-zero constants .

Watch Video Solution

y = Ae2x + Be−
x

2

19. Form the di�erential equation of the family of hyperbolas 

 by eliminating constants a and b .

Watch Video Solution

b2x2 − a2y2 = a2b2

20. Determine the di�erential equation of the family of parabolas whose

axis are coincident with the axis of x.

Watch Video Solution

21. From the di�erential equation of family of parabolas having vertex at

the origin and axis along positive y-axis .

Watch Video Solution

https://dl.doubtnut.com/l/_fRU9KHKCiW2U
https://dl.doubtnut.com/l/_iXjx6gDJC2cE
https://dl.doubtnut.com/l/_FRySHzZfEflD
https://dl.doubtnut.com/l/_jnMbwJm1BW0o


22. From the di�erential equation of the family of circles 

 , where a is an arbitrary constant .

Watch Video Solution

(x − a)2 + (y − a)2 − a2

23. Show that the function y= A cos 2x - B sin 2x is a solution of 

the di�erential equation 

Watch Video Solution

+ 4y = 0
d2y

dx
2

24. Form the di�erential equation of the family of circles having centre on

the x-axis and passing through the origin .

Watch Video Solution

https://dl.doubtnut.com/l/_jnMbwJm1BW0o
https://dl.doubtnut.com/l/_NuQfr6gmVGxi
https://dl.doubtnut.com/l/_4ScsrRYcZa27
https://dl.doubtnut.com/l/_mIJkaILL818z


25. From the di�erential representing the family of ellipses having centre

at the origin and foci on y-axis .

Watch Video Solution

26. From the di�erential equation of the family of circles in the second

quadrant and touching the coordinate axes.

Watch Video Solution

27. From the di�erential equation that represents all parabolas each of

which has a latus rectum 4a, and whose axes are parallel to the x-axis .

Watch Video Solution

28. If a is a prameter , show that the di�erential equation 

of the family of curves  .y =  is (x2 + 1) + y2 + 1 = 0
a − x

ax + 1

dy

dx

https://dl.doubtnut.com/l/_vLQlCcvJYcon
https://dl.doubtnut.com/l/_Hf1CyhbCSACA
https://dl.doubtnut.com/l/_ixRoqwigfXmy
https://dl.doubtnut.com/l/_gOtLdBe2e5ws


Sample Questions For Competitive Examination A Multiple Correct Answers

Type

Watch Video Solution

1. The di�erential equation whose solution is 

 [ for all  where a is constant ] of is -

A. order 2

B. order 3

C. degree 2

D. degree 3

Answer:

Watch Video Solution

(x − α)2 + (y − β)2 = a2 α  and β

https://dl.doubtnut.com/l/_gOtLdBe2e5ws
https://dl.doubtnut.com/l/_LmBiW8sGwJKn


2. The di�erential equation whose solution is  ( where A , B

are constants ) is of -

A. order 1

B. degre 2

C. order 2

D. degree 1

Answer:

Watch Video Solution

V = + B
A

r

3. The di�erential equation whose solution is  (where

a,b,c are constants ) is of -

A. order 2

B. degree 1

C. order 1

ax2 + by2 + c = 0

https://dl.doubtnut.com/l/_xl5ThF28NyOB
https://dl.doubtnut.com/l/_m4tHgDJ31v0T


D. degree 2

Answer:

Watch Video Solution

4. The di�erential equation whose solution is 

 (where b,a,k are constants ) is of

A. degree 1

B. order 2

C. degree 3

D. order 3

Answer:

Watch Video Solution

(y − b)2 = 4k(x − a)

https://dl.doubtnut.com/l/_m4tHgDJ31v0T
https://dl.doubtnut.com/l/_BRfm0NaGCoBl


Sample Questions For Competitive Examination B Integer Answer Type

5. The di�erential equation whose solution is  (where A is

constant ) is of -

A. order 1

B. degree 1

C. order 2

D. degree 2

Answer:

Watch Video Solution

x = A cos√μt

1. if  be a di�erential equation whose degree is n ,

then the value of n is -

Watch Video Solution

+ y = 3√1 +
d3y

dx3

dy

dx

https://dl.doubtnut.com/l/_mcmJW2hp7m9f
https://dl.doubtnut.com/l/_sSuJe2ZbAPzb


2.  be a di�erential equation whose degree is

n, then the value of n is -

Watch Video Solution

{1 + ( )
2

} = a
dy

dx

3

2
d2y

dx
2

3. If order of  be n , then the value of n is -

Watch Video Solution

3ky2 + y3
1 = 0

4. If  be a di�erential equation whose order is k, �nd

the value of k.

Watch Video Solution

e − 4x = 0
d3y

dx3
dy

dx

5. If order of  be n, then n will be -

Watch Video Solution

1 + ( )
5

=
dy

dx

d3y

dx
3

https://dl.doubtnut.com/l/_ywSrXONCR0j3
https://dl.doubtnut.com/l/_VQ66SMBuhmG2
https://dl.doubtnut.com/l/_jUYnANTTDBeH
https://dl.doubtnut.com/l/_YYEnWvzqMZEm


Sample Questions For Competitive Examination C Matrix Match Type

Sample Questions For Competitive Examination D Comprehension Type

1. Find the order and degree of the equation 

Watch Video Solution

x + y2 + 3y( )
2

= 0
dy

dx

d2y

dx
2

2. Find the order and degree of the equation 

Watch Video Solution

y2 + x2 − 2xy = 0
dy

dx

d3y

dx3

1. Consider the family of curves represented by the equation 

 where h and k are arbitrary constants .  

The di�erential equation of the above family is of order-

(x − h)2 + (y − k)2 = r2

https://dl.doubtnut.com/l/_YYEnWvzqMZEm
https://dl.doubtnut.com/l/_dycOg7VfPD47
https://dl.doubtnut.com/l/_dZtCwdaeuCQ6
https://dl.doubtnut.com/l/_wjyKUnlrUf9x


A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

2. Consider the family of curves represented by the equation 

 where h and k are arbitrary constants .  

The di�erential equation of the above family is of curves -

A. 

B. 

C. 

D. none of these

(x − h)2 + (y − k)2 = r2

(1 + y2
1)

3
= ry2

y1(1 + y2
1)

3
= r2y2

2

(1 + y2
1)

3
= r2y

2 □

2

https://dl.doubtnut.com/l/_wjyKUnlrUf9x
https://dl.doubtnut.com/l/_OiBFReWCGDWf


Answer:

Watch Video Solution

3. Consider the family of curves represented by the equation 

 where h and k are arbitrary constants .  

Degree of  is -

A. 3

B. 4

C. 5

D. 6

Answer:

Watch Video Solution

(x − h)2 + (y − k)2 = r2

dy

dx

https://dl.doubtnut.com/l/_OiBFReWCGDWf
https://dl.doubtnut.com/l/_GWrIesTnBStR


4. The di�erential equation of all parabolas whose axis are parallel to the

y-axis is (a)

 (s) (b)

(kk) (c)  (ii) (d)  (ggg)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(b)(c)(d) ((k)d(l)x (m) 3 ( n ) (o))(p)(q) = 0(r)
(e)(f)d ( g ) 3 ( h ) (i)y

j

(t)(u)(v) ((cc)d(dd)y ( ee ) 2 ( ff ) (gg))(hh)(ii) = C(jj
(w)(x)d ( y ) 2 ( z ) (aa)x

bb

[Math Processing Error] [Math Processing Error]

= 0
d3y

dx3

= c
d2y

dx2

+ = 0
d3y

dx2

d2y

dx2

+ 2 = c
d2y

dx2

dy

dx

5. Find the order and degree of the equation 

Watch Video Solution

5x2 = y + xy( )
3

dy

dx

https://dl.doubtnut.com/l/_qWr6t0JkkZKY
https://dl.doubtnut.com/l/_l135uw3PyHUd


Sample Questions For Competitive Examination E Assertion Reasion Type

6. Di�erential equation of the family of circles touching the line  at 

 is (a)

(z) (aa)  (uu) (vv)

(xxx) (yyy) None of these

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

y = 2

(0, 2)

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h)(i)((j)(k)y − 2(l)) (m) 2 ( n ) (o) + (p) ((s)d
(q)dy

r

[Math Processing Error]

(ww)( × )(yy)x ( zz ) 2 ( aaa ) (bbb) + (ccc)(ddd)((eee)(fff)y − 2(ggg)) ( hhh ) 2

− 2(vvv)) = 0(www)

x2 + (y − 2)2 + (y − 2) = 0
dy

dx

x2 + (y − 2)(2 − 2x − y) = 0
dx

dy

x2 + (y − 2)2 + ( + y − 2)(y − 2) = 0
dx

dy

https://dl.doubtnut.com/l/_l135uw3PyHUd
https://dl.doubtnut.com/l/_o5xMq1sYZyPP


1. Statement - I : The di�erential equation of curves 

represented by  is given by  

Statement-II:  is valid for every member of the given family

A. Statement-I is True , Statement-II is True , Statement-II is a correct

explanation for statement-I

B. Statement-I is True , Statements-II is True , Statement-II is not a

correct explanation for statement-I

C. Statement-I True , Statement-II is False.

D. Statement-I is False , Statement-II is True .

Answer:

Watch Video Solution

y = Aex = y
dy

dx

= y
dy

dx

https://dl.doubtnut.com/l/_TpYJqE9zXZFz


2. Find the order and degree of the equation 

Watch Video Solution

x2 = y2 + 3xy( )
3

dy

dx

d2y

dx2

https://dl.doubtnut.com/l/_mdzEAyXAG859

