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DIFFERENTIAL EQUATIONS

Basic Concepts Short Answer Type Questions |

1. Form the differential equation of the family of parabolas

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

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KThq4jp5CWMN

2. Find the order and degree of the differential equation,

ds 4 d?s
— 3s— =0
<dt> " Sdtz

o Watch Video Solution

3. Find the order and degree of the differential equation,

d’y dy\* dy
wy,g—l—x(%) —y%—o.

o Watch Video Solution

4. Form a differential equation representing the given family

of curves by eliminating arbitrary constants a and b.

Y

T
el A
a+b

o Watch Video Solution



https://dl.doubtnut.com/l/_ZCuQZqXA942W
https://dl.doubtnut.com/l/_JbA06qXqamTR
https://dl.doubtnut.com/l/_cESvFOvkMlrh

5. Find the order and the degree of the differential equation

d3 d? d
y_|_ y+ ] —0
dz? dz? dz

° Watch Video Solution

6. Find the order and degree, if defined of the differential

d*y\° [ dy\? d
equation, <d—y> —|—( y) —sin.—y—l—le.

2 dz dx

° Watch Video Solution

7.Find the order and the degree of the differential equation

d3 d? d
y Ay dy
dz? dz? dz

o Watch Video Solution



https://dl.doubtnut.com/l/_cESvFOvkMlrh
https://dl.doubtnut.com/l/_p5rBTYFCaLHn
https://dl.doubtnut.com/l/_b0Ce26hDlBlR
https://dl.doubtnut.com/l/_aLZFwYpfZKdq

8. Find the differential equation of the family of all straight

lines passing through the origin.

o Watch Video Solution

dy y

9. The general solution of the differential equation il
x x

is

° Watch Video Solution

10. If m and n are the order and degree, respectively of the

dy\* d?y\’
differential equation y(%) + 23 (d—g) — zy = sinz,
x

then write the value of m + n.

| e |


https://dl.doubtnut.com/l/_aLZFwYpfZKdq
https://dl.doubtnut.com/l/_K5uIpCoyQCIX
https://dl.doubtnut.com/l/_eP7Y3LzDeGXS
https://dl.doubtnut.com/l/_XIBunkiBLpL8

[ W Watch Video Solution ]

11. Write the differential equation representing the curve

y®> = 4ax, where a is an arbitrary constant.

° Watch Video Solution

12. Write the degree of the differential equation

d?s d3s 3
— _ 4 = 0.
(@) (&)

o Watch Video Solution

13. Write the degree of the differential equation

d%y\ 2 dy\*
o(20) e (2 o
dx dz

| o S ]



https://dl.doubtnut.com/l/_XIBunkiBLpL8
https://dl.doubtnut.com/l/_MSQDPJToOaSU
https://dl.doubtnut.com/l/_Kpemsd3qAu05
https://dl.doubtnut.com/l/_VVbM8eXGGT6F

[ W Watch Video Solution ]

14. Write the degree of the differential equation

dy\ 4 d?
(—y) — 3z =7 —0.
dz dx

° Watch Video Solution

15. Write the degree of the differential equation :

d2y 3 dy 4 3
“’(w) “’(%) te =0

° Watch Video Solution

16. Write the differential equation formed from the equation

y = mz + ¢, here m and c are arbitrary constants.

S |


https://dl.doubtnut.com/l/_VVbM8eXGGT6F
https://dl.doubtnut.com/l/_WeTCtih6RFSM
https://dl.doubtnut.com/l/_L8HLwEQslujb
https://dl.doubtnut.com/l/_A7QlmQ7kX2kj

| ¥ Vvatch Video Solution

17. Write the degree of the differential equations :

d? d? d
<_y)—2.—y——y+1=0.
da? da? dz

o Watch Video Solution

18. Write the degree of the differential equation :

d%y dy\* [Py’
vt @) ~ o\ )

o Watch Video Solution

Basic Concepts Short Answer Type Questions li


https://dl.doubtnut.com/l/_A7QlmQ7kX2kj
https://dl.doubtnut.com/l/_ZLSV0cKCm6aw
https://dl.doubtnut.com/l/_p3pYuQQBf4b0

1. Find the differential equation representing the family of

curves y=asin (x+b), where a,b are arbitrary constants.

° Watch Video Solution

2.The differential equations of all circles touching the x-axis

at origin is

° Watch Video Solution

Basic Concepts Long Answer Type Questions li

1. Form the differential equation of the family of circles

touching the y-axis at origin.

| e |


https://dl.doubtnut.com/l/_W6fApZMHcpp3
https://dl.doubtnut.com/l/_9D96CSKA0K95
https://dl.doubtnut.com/l/_hiPnL913kzpW

l - Watch Video Solution ]

2. Form the differential equation of the family of parabolas

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

° Watch Video Solution

3. Form the differential equation of the family of circles

having centre on y-axis and radius 3 units.

o Watch Video Solution

4. Form the differential equation representing the family of

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

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_hiPnL913kzpW
https://dl.doubtnut.com/l/_OoTKDnPTFgJV
https://dl.doubtnut.com/l/_sMQHPHaj4fkO
https://dl.doubtnut.com/l/_lXuEAInNeG1c

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

the second quadrant and touching the coordinate axes.

o Watch Video Solution

6. Find the differential equation of all the circles in the first

quadrant which touch the coordinate axes.

° Watch Video Solution

7. Form the differential equation representing the family of
parabolas having vertex at origin and axis along positive

direction of x-axis.

| o |


https://dl.doubtnut.com/l/_lXuEAInNeG1c
https://dl.doubtnut.com/l/_QG3IcRFssxC3
https://dl.doubtnut.com/l/_mEcuGRHOIOCV
https://dl.doubtnut.com/l/_qcF6GJFXfq7O

l & Watch Video Solution ]

8. Obtain the differential equation of all circles of radius r.

° Watch Video Solution

Variable Separable Method Short Answer Type Questions i

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

( — 2, 3) given that the slope of the tangent to the curve at

, . 2%
any point (z, y)is—--
Y

° Watch Video Solution



https://dl.doubtnut.com/l/_qcF6GJFXfq7O
https://dl.doubtnut.com/l/_v6BP2xX6RUJV
https://dl.doubtnut.com/l/_hG9C7w5b3rM5

2. Find the equation of the curve passing through the point
(1, 1) whose differential equation is

zdy = (22° + 1)dz(z # 0).

° Watch Video Solution

3. Solve the following differential equation:

dy 1 —cosx

dzx 1+ coszx

° Watch Video Solution

Variable Separable Method Long Answer Type Questions li



https://dl.doubtnut.com/l/_CBgYuGMyToao
https://dl.doubtnut.com/l/_CJebMXfwhrxE

1. Find the general solution of the differential equations

e® tanydz + (1 — e”)sec’ ydy = 0

o Watch Video Solution

2. If y(xz) is a solution of the differential equation

2 i d
( f_'s_lzw) d.:i:/ = —cosz and y(0) =1, then find the

s
value ofy(E)-

o Watch Video Solution

3. Find the particular solution of the differential equation

e“1/1 — y*dx + %dy: 0, giventhaty = 1whenz =0

o Watch Video Solution



https://dl.doubtnut.com/l/_FwetXMiJk8qO
https://dl.doubtnut.com/l/_X6WgB3E3eCKC
https://dl.doubtnut.com/l/_UIi3vWAMsCMm

4. Solve the following  differential equation:

COS ecmlogy—y + 2?y> =0
dx

o Watch Video Solution

5. Find the particular solution of the differential equation

d z(2logx +1
J_ (210g ) , given that y:g when = = 1.

dx (siny + ycosy)

° Watch Video Solution

6. Find the particular solution of the differential equation

d
d_y =14z 4+ y+ zy, given thaty=0when x=1.
x

o Watch Video Solution



https://dl.doubtnut.com/l/_UIi3vWAMsCMm
https://dl.doubtnut.com/l/_jwpYB9LUY1nA
https://dl.doubtnut.com/l/_gQfRJJKxzd4l
https://dl.doubtnut.com/l/_cVvuIaoZPGdq

7. Find the particular solution of the differential equation
:c(l + yz)da: — y(l + w2)dy = 0, given that y = 1 when x =

0.

o Watch Video Solution

8. Find the particular solution of the differential equation

log(dy)

7 =3x +4ygiventhaty = Owhenz = 0
x

° Watch Video Solution

o. Solve the differential equation

(:1:2 — ya:z)dy + (y2 + a:zyz)d:c = 0, given that y =1 when


https://dl.doubtnut.com/l/_p2IczX0kwoJB
https://dl.doubtnut.com/l/_8reP8bRb0N4h
https://dl.doubtnut.com/l/_dh92ilRODMUs

x=1.

o Watch Video Solution

10. Find the particular solution of the following differential

o . dy 2 2 2,2 : —

quation: d——l—l—a: +y° + x°y°, given that y=1
x

when £z = 0.

o Watch Video Solution

11. Find the particular solution of the following differential
equaiton :

d
(a:—|—1)£ =2e¢ Y —1,y=0whenx=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_dh92ilRODMUs
https://dl.doubtnut.com/l/_PvfkSWpxJEnj
https://dl.doubtnut.com/l/_9yPEpndCk55I
https://dl.doubtnut.com/l/_g4DfsIo4kGNS

12. Find the particular solution of the differential equation
dy L
Ty = (z + 2)(y + 2), it being given that y = -1 when x =

1.

o Watch Video Solution

13. Find the particular solution of the differential equation :

:c(:cz—l);l—y = 1;y = 0; when x = 2
x

o Watch Video Solution

14. Solve the following  differential  equation:

3e”tany dz + (2 — e)sec’ydy = 0, given that when



https://dl.doubtnut.com/l/_g4DfsIo4kGNS
https://dl.doubtnut.com/l/_DBMGXvOApshI
https://dl.doubtnut.com/l/_bb90rlXucXdq
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15. Solve the following  differential  equation:

e” tanydz + (1 — e*)sec’ ydy = 0

° Watch Video Solution

16. Solve the following differential equation

(1+ y2) (1+ logx)dx + x\dy =0

o Watch Video Solution

17. Find the particular solution of the differential equation
(1+ e2w)dy +(1+ y2)exda: = 0, given that y = 1 when

xz = 0.



https://dl.doubtnut.com/l/_bb90rlXucXdq
https://dl.doubtnut.com/l/_LSEsvxUPlEBs
https://dl.doubtnut.com/l/_wBohc1aWWovb
https://dl.doubtnut.com/l/_q42WoGDT4V6b

l Y Watch Video Solution I

18. Solve the following  differential  equation:
d
\/1+x2+y2+x2y2 +xyd—y =0
T

° Watch Video Solution

19. Find the particular solution of the differential equation

satisfying the given conditions: d—y = ytanx, given that
x

y=1lwhenz =0

° Watch Video Solution

20. Solve the following  differential  equation:

d
(:B3—|—:B2—|—.73—|—1)d—y — 222 + 2
T


https://dl.doubtnut.com/l/_q42WoGDT4V6b
https://dl.doubtnut.com/l/_nzyu2sm5XrNv
https://dl.doubtnut.com/l/_Txb8iGSqZwnk
https://dl.doubtnut.com/l/_lm7Iuzqp7t01

° Watch Video Solution

Linear Differential Equations Long Answer Type Questions |

1. Find the particular solution of the differential equation.
dy :
T + ycotz = 4z cosecz, (x # 0), given that y=0
x
7r

h —
when D)

o Watch Video Solution

2. ydx — (a: + 2y2)dy =0

o Watch Video Solution



https://dl.doubtnut.com/l/_lm7Iuzqp7t01
https://dl.doubtnut.com/l/_zhecll0JrroD
https://dl.doubtnut.com/l/_Cw8CMlRLGhFj

Solve the differential equation

3.

dy s
— +ysecx =tanz,0 <z < —.
dx 2

o Watch Video Solution

4. Find the general solution of the differential equation

dy N
— 4+ ycotx = 2x + x°. cot x.
dr

o Watch Video Solution

5. Find the particular solution of the differential equation
d 2T

Y n Y
dx 1+ 2

= lwheny=0and x=1.

o Watch Video Solution



https://dl.doubtnut.com/l/_qmwMD4Quz6YB
https://dl.doubtnut.com/l/_zXk46XN0cfA3
https://dl.doubtnut.com/l/_5FXRysWDAzQf
https://dl.doubtnut.com/l/_quYcAEPARe31

d 2
6. Solve (z logx) % +y= ;logm.

o Watch Video Solution

7. Solve the following differential equation

(x2 — 1)dy 2
Ny — —
dx Taxy (x2 —1)

° Watch Video Solution

d .
8. Solve (1 + acz) d_y +y =€ o
x

o Watch Video Solution

9. Solve the differential equation: d—y + ycotx = 2cosx
x



https://dl.doubtnut.com/l/_quYcAEPARe31
https://dl.doubtnut.com/l/_yxZHaT1QlbVT
https://dl.doubtnut.com/l/_yK5OoWTYNPkV
https://dl.doubtnut.com/l/_s8HNVjHNnrF6

l Y Watch Video Solution I

dy :
10. — + 2ytanz = sincx
dx

o Watch Video Solution

11. Find the particular solution of the following differential

equation :

dy

— —y=cosz forx=0,y=1.
dz

° Watch Video Solution

12. Find the particular solution of the following differential
equaiton given that at x=2,y =1

d
m.—y—|—2y:m2,(a:7§0)
dx


https://dl.doubtnut.com/l/_s8HNVjHNnrF6
https://dl.doubtnut.com/l/_V7yR0QbPGLMJ
https://dl.doubtnut.com/l/_TwwtzAYmgZ8B
https://dl.doubtnut.com/l/_PnunaIh2O3Mm

° Watch Video Solution

13. Solve the following  differential  equation:
(1 + :c2)dy + 2zydr = cotz dx;x # 0

o Watch Video Solution
14. Solve the following differential equation

d
x.—y+y—m+mycotx20,x7é0.

dx

o Watch Video Solution

=N
15. Solve !e _ Y ] dz
dy

VR

=1(z #0

o Watch Video Solution



https://dl.doubtnut.com/l/_PnunaIh2O3Mm
https://dl.doubtnut.com/l/_CSMkAjpnuB4V
https://dl.doubtnut.com/l/_J6OfxzIpYFZq
https://dl.doubtnut.com/l/_HVE7hcktEPtZ

16. Solve the following  differential  equation:
d
cos? x% +y=tanz
° Watch Video Solution
17. Solve  the following  differential  equation:

o dT

° Watch Video Solution

18. xdy — (y + 2m2)d:c =0

° Watch Video Solution



https://dl.doubtnut.com/l/_HVE7hcktEPtZ
https://dl.doubtnut.com/l/_DAhR9lPYKI2x
https://dl.doubtnut.com/l/_wUtBH3mJpdxA
https://dl.doubtnut.com/l/_Em5F0eFaTF9o
https://dl.doubtnut.com/l/_nJafj9DUU9CS

19. xdy + (y — w3)da: =0

o Watch Video Solution

20. Solve the following  differential  equation:

(1+y+x2)d:c + (a:+:c3)dy: 0

o Watch Video Solution

21. Find the particular solution of the following differential

equation satisfying the given condition

(3:132 + y) dx

=z, >0, whenz =1, y=1
dy

o Watch Video Solution



https://dl.doubtnut.com/l/_nJafj9DUU9CS
https://dl.doubtnut.com/l/_mCI7f4Y6Wutb
https://dl.doubtnut.com/l/_ZTiyDoBsbr5w
https://dl.doubtnut.com/l/_RhJVM59Aailg

22. Find the particular solution of the differential equation(
tan 1y — a:)dy = (1 + y2)daz, given that when

z =0, y=0.

o Watch Video Solution

23. Find the particular solution of the differential equaiton

(z — siny)dy + (tany)dx = 0, given that y = 0 when x = 0.

° Watch Video Solution

Homogeneous Differential Equations Long Answer Type

Questions li



https://dl.doubtnut.com/l/_RhJVM59Aailg
https://dl.doubtnut.com/l/_wdqidSl10Ij3

1.In a bank, principle p increases continuously at the rate of

5% per year. Find the principal in terms of time t.

o Watch Video Solution

2. Show that the differential equation

d
a:zd—y = (2 — 2y + zy) is homogenous and solve it.
T

° Watch Video Solution

3. Find the equation of a curve passing through (1, z) if

4
the slope of the tangent to the curve at any point P(x, y) is
g cos’. k4
x x

o Watch Video Solution



https://dl.doubtnut.com/l/_gDYexxUz84Ah
https://dl.doubtnut.com/l/_Z9q0uHWStDT9
https://dl.doubtnut.com/l/_0maeHcKIaYuB

4. Find the particular solution of the differential equation
xﬁ = Yy + x cos ec(g) = 0; given that y =0 when
ar Y )~V 8 Yy =

rz = 1.

° Watch Video Solution

5. Find the particular solution of the differential equation

sin y . ) . s
T—— Y dx + zdy = 0, it being given that y = 1

when £ = 1.

° Watch Video Solution

6. Solve the  following differential equation

g)@_ (%)
a:cos( y = ycos{ +x,z # 0.

Wi M


https://dl.doubtnut.com/l/_0maeHcKIaYuB
https://dl.doubtnut.com/l/_23h15M4tMyzF
https://dl.doubtnut.com/l/_tMcEkN5CTU6J
https://dl.doubtnut.com/l/_p96ZbjACuNCR

o Watch Video Solution

7. Find the particular solution of the differentia equation :
2ye”/Vdz + (y — 2:cem/y) dx = 0, given that x = 0 when y =

1.

o Watch Video Solution

8. Find the particular solution of the differential equation

dy (Y L
x. — —y+sin| —) = 0, given that when x=2,y = .
dx x

° Watch Video Solution



https://dl.doubtnut.com/l/_p96ZbjACuNCR
https://dl.doubtnut.com/l/_0rSpuZShxp00
https://dl.doubtnut.com/l/_RwrTN9VumP2j

9. Solve the following differential

xdy —ydx = \/wQ—l—dew

equation:

° Watch Video Solution

10. Solve the following differential equaiton :

{a: sin®. (%) — y} dr + xdy =0

o Watch Video Solution

11. Solve the following differential equaiton :

ye®/Vdz = <mem/y - y) dy.

o Watch Video Solution



https://dl.doubtnut.com/l/_accMBqqa25fu
https://dl.doubtnut.com/l/_8ivMwI95LCYj
https://dl.doubtnut.com/l/_Xmgd38NcSto1
https://dl.doubtnut.com/l/_TE2GudP5y71U

12. Show that the given differential equation s

homogeneous and solve it.ydx + « log( )dy —2xdy =0

o Watch Video Solution

13. Solve the following  differential  equation:

ydzr + xlog(%)dy = 2x dy

o Watch Video Solution

14. Solve the following  differential  equation:

:cylog(y)der{y wzlog(%)} =0

° Watch Video Solution



https://dl.doubtnut.com/l/_TE2GudP5y71U
https://dl.doubtnut.com/l/_jf5uVmXFCauc
https://dl.doubtnut.com/l/_ptYa2XioKdDC

15. Solve the following differential equations

(z)m;i—i/ =y — :r:ta,n%
(i7) (:)3 cos (y)/(x)+y sin%)ydaz = <y

siI;(y) cosx(y) ) o

o Watch Video Solution

Homogeneous Differential Equations Long Answer Type

Questions lii

1. (mz + my) dy = (332 + y2)da:

o Watch Video Solution

2. Find the particular solution of the differential equation :

y/w JR— ] (_) — ] (—) f— = =
xre Yy sin. + x. Sin = 0 For x 1, Yy 0


https://dl.doubtnut.com/l/_RgKqnpBRzx0i
https://dl.doubtnut.com/l/_NucZAhQJbe1z
https://dl.doubtnut.com/l/_yCLZ50e43DlG

o Watch Video Solution

3. Find the particular solution of the differential equation

(Bzcy—l—yz)d:c + (a:2 = wy)dy =0;for z=1, y=1.

o Watch Video Solution

4. Find the particular solution of the differential equation :

z’dy = y(z + y)dz = 0,when x=1,y=1.

° Watch Video Solution

5. Show that the differential equation

dy . [y (YN A .
x—sin( — ) + z — ysin{ — ) = 0 is homogenous. Find
dx x x


https://dl.doubtnut.com/l/_yCLZ50e43DlG
https://dl.doubtnut.com/l/_I6YnedkDMr40
https://dl.doubtnut.com/l/_UswdjB2NoI3L
https://dl.doubtnut.com/l/_0isfM0kbybkn

the particular solution of this differential equation, given

thatz = 1 wheny = %

o Watch Video Solution

6. Show that the differentia equation <wey/x + y) dx = x dy
is homogeneous. Find the particular solution of this

differential equation, given that x=1wheny=1.

° Watch Video Solution

7. Show that the differential equation

{:L* sinz(g) — y} dr + xdy = 0

M

is homogeneous. Find the particular solution of this

T
differential equation, given that y = 1 when x = 1.

| e |


https://dl.doubtnut.com/l/_0isfM0kbybkn
https://dl.doubtnut.com/l/_Y5GV5WUfVj87
https://dl.doubtnut.com/l/_k2xp2WhDxq1H

[ W Watch Video Solution ]

8. Find the particular solution of the differential equation :

(zdy — ydaz)ysin(%) = (ydz + zdy)x cos(%), given

that y = m when x=3.

o Watch Video Solution



https://dl.doubtnut.com/l/_k2xp2WhDxq1H
https://dl.doubtnut.com/l/_M6IYyymp5pKj

