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ORDER AND DEGREE OF DIFFERENTIAL EQUATION

1. Find the differential equation of the family of circles

z? + y* = 2ax ,where a is a parameter .

° Watch Video Solution

2. Find the differential equation of the family of circles

z? + y* = 2ay, where a is a parameter .

[ o~ |
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[ W Watch Video Solution J

B
3. Find the differential equation of y = Az + — , where A and B are
x

arbitrary constants .

o Watch Video Solution

4. From the differential equation representing the family of

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

o Watch Video Solution

1
5. Eliminate Aand B fromy = A cos 2z + Bsin2x + 562”’ .

o Watch Video Solution

6. From the relation az + by + ¢ = 0[b # 0], from a differential equation

elimenting a, b, c.


https://dl.doubtnut.com/l/_jmnsITIsf7zj
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https://dl.doubtnut.com/l/_8P2DjdPiOV9R
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° Watch Video Solution

7. From the differential equation corresponding to

y*a(b — z)(b + z) by eliminating the parameters aand b .

° Watch Video Solution

8. Find the differential equation of all circles touching the x-axis at the

origin .

° Watch Video Solution

9.Prove that , (z — a)® + (y — B)° = @*. foralla and f

satisfiles the differential equation (1 + y%)3 = (ay2)2.

° Watch Video Solution



https://dl.doubtnut.com/l/_tlOMEe3Z6Z9D
https://dl.doubtnut.com/l/_MmXvszOcCTzQ
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10. From the differential equation corresponding to

y® — 2ay + x> = a? by eliminating a.

° Watch Video Solution

11. From the differential equation of the family of ellipses

2 2

x
=z + :Z—2 = 1 by eliminating arbitrary constants a and b.

o Watch Video Solution

1. Let x be the number of indepandent constants in

the general solution of a differential of order y then -

A x=y

B.x >y


https://dl.doubtnut.com/l/_QETSmHCVUB3A
https://dl.doubtnut.com/l/_2E2AtNOnJoi0
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Answer: A

o Watch Video Solution

: : (dy\ | dy :
2.The degree of the differential equation p B 2— =3zxis-
x

Al
B.2
C.3

D.4

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_dqTQd7e09w7l
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d%y s dy 4
3.The order of the differential equation { — | — (— ] +5y==xis
dwz dx

Al
B.3
C.2

D.4

Answer: C

o Watch Video Solution

’y dy
4, — + y = /1 + —— is a differential equation of degree-
dax® dx

A1l
B.2

C.4


https://dl.doubtnut.com/l/_dsJISvJDlOt8
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D.3

Answer: D

° Watch Video Solution

5. The order of the differential equation obtained by the elimination of

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

A2

B.3

C.1

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_w2Bss7fMdqfi
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6. The degree of the differential equation

d2y\* A%y [(dy\' dy
7 B e —Z — 6z is -
(dz2> - dz? (dm) " dzx Y ve
A 4
B.3

C.2

D.1

Answer: C

o Watch Video Solution

. . . (dly
7.The order of differential equation | — | — — =
dx
A 6
B.4

C.3



https://dl.doubtnut.com/l/_RMIT7kXtJvSA
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D.7

Answer: B

° Watch Video Solution

Exercise Very Short Answer Type Questions

1.9y% = dax

o Watch Video Solution

2y=mz +5

o Watch Video Solution

3. 22 +y2 =

o Watch Video Solution
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4.y = acos2x

o Watch Video Solution

5.y = clogx — 2

o Watch Video Solution

6.Eliminate m,y = ™

o Watch Video Solution

A
7.Show that ,v = — + B satisfies the differential equation

-
d2v+2 dv_O
dr? rdr

o Watch Video Solution
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d
8.Show that the differential equation d—y = y is formed by
x

eliminating a and b from the relation y = ae®*2.

o Watch Video Solution

9.Prove that ,z = A cos ,/ut is a solution of the differential equation
d2

T
— tupuzx =0
dt?

° Watch Video Solution

Exercise Short Answer Type Questions

1.Eliminate Aand B,y = Ae” + Be *

° Watch Video Solution

2.y = ax + bx?



https://dl.doubtnut.com/l/_l9zDrDm96TRl
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| ° Watch Video Solution

3.Eliminate Aand B,y = Ae® + Be % + z?

° Watch Video Solution

4.0z + by’ =1

° Watch Video Solution

5.y =atan 'z +b

° Watch Video Solution

6.y = (az + b)e **

° Watch Video Solution
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7.Eliminate Aand B,y = Asinma + Bcosmz

° Watch Video Solution

8.y = ax + bx?

° Watch Video Solution

9.2 = e (acost + bsint)

° Watch Video Solution

10.(y — b)* = 4k(z — a)

° Watch Video Solution

1. Eliminateaand b,y = asecx + btanx



https://dl.doubtnut.com/l/_c8M7LYp8g2XG
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I o Watch Video Solution

12.2y = Ae® + Be ™ °

o Watch Video Solution

13. Show that the differential equation :E(’ny + yf) = yy; is formed by
eliminating a, b and c from the relation
az® 4 by® + ¢ = 0. Justify why the eliminate is of the second

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

o Watch Video Solution

k
14. Show that , the solution x = A cos(nt + B) + P sinpt , for
n J—
all A and B satisfies the differential equation
d’z 9
— 4+ n"z = ksinpt.
dt?

° Watch Video Solution
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15. Show that , the solution z = e M (acosnt+bsinnt), forallaandb,

always satisfies the differenital equation

d’z dz 5 9
?+2kﬁ+(k —l—n)x:()

o Watch Video Solution

16. Show that the solution y = asinz + bcos ¢ + z sinz satisfies ,

d%y
— Tty =2cosz
dx

° Watch Video Solution

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

is,
dy 9

2ry— = y? — x
ydm Y

o Watch Video Solution
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18. Find a differential equation which is satisfied by all curves

y = Ae*® + Be 2 ,where A and B are non-zero constants .

o Watch Video Solution

19. Form the differential equation of the family of hyperbolas

b’z? — a’y? = a®b® by eliminating constants aand b .

o Watch Video Solution

20. Determine the differential equation of the family of parabolas whose

axis are coincident with the axis of x.

o Watch Video Solution

21. From the differential equation of family of parabolas having vertex at

the origin and axis along positive y-axis .

o Watch Video Solution



https://dl.doubtnut.com/l/_fRU9KHKCiW2U
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22.From the differential equation of the family of circles

(z —a)® + (y — a)® — a® ,where a is an arbitrary constant .

o Watch Video Solution

23. Show that the function y= A cos 2x - B sin 2x is a solution of
. . _dly
the differential equation F +4y =0
x

° Watch Video Solution

24.Form the differential 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
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25.From the differential representing the family of ellipses having centre

at the origin and foci on y-axis .

° Watch Video Solution

26. From the differential equation of the family of circles in the second

quadrant and touching the coordinate axes.

° Watch Video Solution

27. From the differential 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 differential equation

. dy
is (ac2 + 1) Tn

a— I

2
1=0.
ar +1 Tyt

of the family of curves y =

[ - 1
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| @J Watch Video Solution

Sample Questions For Competitive Examination A Multiple Correct Answers

Type

1. The differential equation whose solution is

(. —a)® + (y—B)? = a®[foralla and B where ais constant ] of is -
A.order 2
B.order 3
C.degree 2

D.degree 3

Answer:

o Watch Video Solution



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

A
2. The differential equation whose solution is V = — + B ( where A, B
r

are constants ) is of -

A. order 1
B.degre 2
C.order 2

D.degree 1

Answer:

° Watch Video Solution

3. The differential equation whose solution is az? 4 by* + ¢ = 0 (where
a,b,c are constants ) is of -

A.order 2

B. degree 1

C.order 1


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

D. degree 2

Answer:

° Watch Video Solution

4.The differential equation whose solution is

(y — b)2 = 4k(x — a) (where b,ak are constants ) is of

A.degree 1
B. order 2
C.degree 3

D. order 3

Answer:

° Watch Video Solution



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

5.The differential equation whose solution is * = A cos /ut (where Ais

constant ) is of -

A. order 1
B. degree 1
C.order 2

D. degree 2

Answer:

° Watch Video Solution

Sample Questions For Competitive Examination B Integer Answer Type

. d’y oy . Y : . : .
1.if — ty= 1+ T be a differential equation whose degree is n,

dzx T

then the value of n is -

° Watch Video Solution



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

|

dy 2) 2 d2
2.1+ (—) = a— be a differential equation whose degree is
dx dz

n, then the value of n is -

° Watch Video Solution

3.If order of 3ky2 + yi” = 0 ben,then the valueof n is -

° Watch Video Solution

By d
4. If ew® — 4ac£ = 0 be a differential equation whose order is k, find

the value of k.

° Watch Video Solution

dy\® d3y .
5.1f order of 1 + I = — be n, then n will be -

T dzx

° Watch Video Solution



https://dl.doubtnut.com/l/_ywSrXONCR0j3
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Sample Questions For Competitive Examination C Matrix Match Type

1. Find the order and degree of the equation

dy 5 d*y 2
13%4—31 +3y<$) =0

° Watch Video Solution

. . 9 9 dy d3y
2.Find the order and degree of the equation y° 4+ z°— — 2zy—— =0
dz dm3

° Watch Video Solution

Sample Questions For Competitive Examination D Comprehension Type

1. Consider the family of curves represented by the equation

(x — h)® + (y — k)* = r? where h and k are arbitrary constants .

The differential equation of the above family is of order-



https://dl.doubtnut.com/l/_YYEnWvzqMZEm
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Al

B.2

C.3

D.4

Answer:

o Watch Video Solution

2. Consider the family of curves represented by the equation

(z — h)? + (y — k)* = r? where h and k are arbitrary constants .
The differential equation of the above family is of curves -
913
A. (1 + yl) = TYy
3
B. yl(l + y12) = 'r2y22
c(1+ y12)3 = 72y

D. none of these


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
(z — h)? + (y — k)* = r? where h and k are arbitrary constants .

dy .
Degree of — is -
x

A3
B.4
C.5

D.6

Answer:

o Watch Video Solution
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4.The differential equation of all parabolas whose axis are parallel to the

y-axis is (a)
e (9)3(h) (4

@) PP (a3 0) ()a) = 00r) 9 0
w)(z)d (¥)2(2) (ga)x

(6 () 20OV (i gy 200 (g9)) ) i) = €

(kk) (c) [Math Processing Error] (ii) (d) [Math Processing Error] (ggg)

&y
dz3 N
d2y
B. E C
d3y d2y
C ) + - 0
dzx dzx
d? d
D ey 2_y =c
22 dx
Answer:

° Watch Video Solution

duy \ 3
5.Find the order and degree of the equation 52> = y + a:y(%)

° Watch Video Solution



https://dl.doubtnut.com/l/_qWr6t0JkkZKY
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6. Differential equation of the family of circles touching the line y = 2 at

(0, 2) is (a)
(9)dy

r

() (c)(d)z 2 (g) + (R) (&) ((H) (k)y — 2(1)) ™2™ (0) + (p) ((s)

(z) (aa) [Math Processing Error] (uu) (wv)
(ww) ( x ) (gy)z=)2(2) (6bb) + (cce) (ddd)((eee) (£11)y — 2(g999) ""™)?
- 2(1)1)1))) = 0(www)

(xxx) (yyy) None of these

d
A.w2+(y—2)2+d—y(y—2) —0
Hi

B.x2+(y—2)<2—2md—w—y) =0
dy

d
C.m2+(y—2)2+ <d_z +y—2)(y—2)=0

D. none of these

Answer:

o Watch Video Solution

Sample Questions For Competitive Examination E Assertion Reasion Type


https://dl.doubtnut.com/l/_l135uw3PyHUd
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1. Statement - | : The differential equation of curves

d
represented by y = Ae” is given by % =y

d
Statement-ll: d—y = yis valid for every member of the given family
x
A. Statement-| is True , Statement-ll is True , Statement-ll is a correct
explanation for statement-|
B. Statement-l is True , Statements-ll is True , Statement-ll is not a
correct explanation for statement-|

C. Statement-l True , Statement-Il is False.

D. Statement-l is False , Statement-Il is True .

Answer:

o Watch Video Solution



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

2. Find the order and degree of the equation

3
dy d2y
2 2
—~ =2 4+3 7
v dzx y wy<d$2)

o Watch Video Solution
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