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DIFFERENTIAL EQUATIONS

Example

1. Find the order and degree, if de�ned, of each of the following

di�erential equations: 

(i)   

(ii)   

(iii) 

Watch Video Solution

− cos x = 0
dy

dx

xy + x( )
2

− y = 0
d2y

dx
2

dy

dx

dy

dx

y' ' ' + y2 + ey' = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_CMY62SCLOa66


2. 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

3. Verify that the function , where a,b  R is

a solution of the di�erential equation 

Watch Video Solution

y = a cos x + b sinx ∈

+ y = 0
d2y

dx2

4. Form the di�erential equation representing the family of curves

 where, m is arbitrary constant.

Watch Video Solution

y = mx

https://dl.doubtnut.com/l/_ucA7WbBELFo1
https://dl.doubtnut.com/l/_yg5OWSXEdEnB
https://dl.doubtnut.com/l/_ab75kss9s3xs
https://dl.doubtnut.com/l/_Cnd2oUEcIACM


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

, where a, b are arbitrary constants.

Watch Video Solution

y = a sin(x + b)

6. Form the di�erential equation representing the family of ellipse

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

Watch Video Solution

7. Form the di�erential equation of the family of circles touching

the x-axis at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_Cnd2oUEcIACM
https://dl.doubtnut.com/l/_PV8mZhAdR22x
https://dl.doubtnut.com/l/_Je4jDO2arPTk


8. Form the di�erential equation representing the family of

parabolas having vertex at origin and axis along positive direction

of x-axis.

Watch Video Solution

9. Find the general solution of the di�erential equation

.

Watch Video Solution

= , (y ≠ 2)
dy

dx

x + 1

2 − y

10. Find the general solution of the di�erential equation

.

Watch Video Solution

=
dy

dx

1 + y2

1 + x2

https://dl.doubtnut.com/l/_hIgRlJU68EqB
https://dl.doubtnut.com/l/_6bskR2hN6lUI
https://dl.doubtnut.com/l/_peJ316jhkgoa
https://dl.doubtnut.com/l/_SQTHMd4CEODh


11. Find the particular solution of the di�erential equation

 given that y = 1, when x = 0.

Watch Video Solution

= − 4xy2dy

dx

12. Find the equation of the curve passing through the point (1,1)

whose di�erential equation is x dy = .

Watch Video Solution

(2x2 + 1)dx(x ≠ 0)

13. Find the equation of a curve passing through the point (-2,3),

given that the slope of the tangent to the curve at any point (x,y)

is .

Watch Video Solution

2x

y2

https://dl.doubtnut.com/l/_SQTHMd4CEODh
https://dl.doubtnut.com/l/_zemBqCg0OppY
https://dl.doubtnut.com/l/_HGNOaingRzZE


14. In a bank, principal increases continuously at the rate of 5% per

year.In how many years Rs 1000 double itself?

Watch Video Solution

15. Show that the di�erential equation  is

homogeneous and solved it.

View Text Solution

(x − y) = x + 2y
dy

dx

16. Show that the di�erential equation

 is homogeneous and solve it.

View Text Solution

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

x

dy

dx

y

x

https://dl.doubtnut.com/l/_dUQegUidUbrA
https://dl.doubtnut.com/l/_dNC7ZrxeShdJ
https://dl.doubtnut.com/l/_ZrUQGjoqMDnU


17. Show that the di�erential equation

 is homogeneous and �nd its

particular solution, given that, x = 0 when y = 1.

View Text Solution

2y dx + (y − 2x )dy = 0
ex

y

ex

y

18. Show that the family of curves for which the slope of the

tangent at any point (x,y) on its  , is given by 

.

View Text Solution

x2 + y2

2xy

x2 − y2 = cx

19. Find the general solution of the di�erential equation

View Text Solution

− y = cos x.
dy

dx

https://dl.doubtnut.com/l/_DVG0x2hMbuwt
https://dl.doubtnut.com/l/_BzjqHSHSbN6q
https://dl.doubtnut.com/l/_zcHi8oqLIN8U


20. Find the general solution of the di�erential equation

.

Watch Video Solution

x + 2y = x2(x ≠ 0)
dy

dx

21. Find the general solution of the di�erential equation

.

View Text Solution

ydx − (x + 2y2)dy = 0

22. Find the particular solution of the di�erential equation

 given that y = 0 when 

.

View Text Solution

+ y cot x = 2x + x2 cot x(x ≠ 0)
dy

dx

x =
π

2

https://dl.doubtnut.com/l/_0AFvOkffSMVZ
https://dl.doubtnut.com/l/_L7lF1l6TEroB
https://dl.doubtnut.com/l/_Dr3RsJNuzdx0
https://dl.doubtnut.com/l/_9IFjrBnAAwi2


Miscellaneous Examples

23. Find the equation of a curve passing through the point (0,1).If

the slope of the tangent to the curve at any point (x,y) is equal to

the sum of the x coordinate(abscissa) and the product of the x

coordinate and y coordinate (ordinate) of that point.

View Text Solution

1. Verify that the function , where 

 are arbitrary constants is a solution of the di�erential

equation 

View Text Solution

y = c1e
ax cos bx + c2e

ax sin bx

c1, c2

− 2a + (a2 + b2)y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_9IFjrBnAAwi2
https://dl.doubtnut.com/l/_nHg1w4JOFRoF


2. Form the di�erential equation of the family of circles in the

second quadrant and touching the coordinate axes.

View Text Solution

3. Find the particular solution of the di�erential equations log

 given that y = 0 when x = 0.

View Text Solution

( ) = 3x + 4y
dy

dx

4. Solve the di�erential equation 

.

View Text Solution

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

x

y

x

https://dl.doubtnut.com/l/_DGiMPI4BYLWt
https://dl.doubtnut.com/l/_WohsIazI2SKI
https://dl.doubtnut.com/l/_bnkvJg1voYBT


Exercise 9 1

5. Solve the di�erential equation .

View Text Solution

(tan− 1 y − x)dy = (1 + y2)dx

1. Determine order and degree (if de�ned) of di�erential equations

given in Exercises 1 to 10 

(1) 

View Text Solution

+ sin(y' ' ' ) = 0
d4y

dx
4

2. 

View Text Solution

y' + 5y = 0

https://dl.doubtnut.com/l/_E0W0tn8NDesn
https://dl.doubtnut.com/l/_iR2hOEyhhc7W
https://dl.doubtnut.com/l/_aAg6P0v78XX2
https://dl.doubtnut.com/l/_uA0bpiDtBKfi


3. 

View Text Solution

( )
4

+ 3s = 0
ds

dt

d2s

dt2

4. 

View Text Solution

( )
2

+ cos( ) = 0
d2y

dx
2

dy

dx

5. 

View Text Solution

= cos 3x + sin 3x
d2y

dx2

6. 

View Text Solution

(y' ' ' )2 + (y' ' )3 + (y' )4 + y5 = 0

https://dl.doubtnut.com/l/_uA0bpiDtBKfi
https://dl.doubtnut.com/l/_OzhZPTmBIkEg
https://dl.doubtnut.com/l/_cYzqlTnQMxRn
https://dl.doubtnut.com/l/_vlIzu1IdwUdK
https://dl.doubtnut.com/l/_KTdmt4NQM8FA


7. 

View Text Solution

y' + 2y' ' + y' = 0

8. 

View Text Solution

y' + y = ex

9. 

View Text Solution

y + (y' )2 + 2y = 0

10. 

View Text Solution

y + 2y' + siny = 0

https://dl.doubtnut.com/l/_KTdmt4NQM8FA
https://dl.doubtnut.com/l/_LkOT97eWKp6T
https://dl.doubtnut.com/l/_81RLfoKFry12
https://dl.doubtnut.com/l/_Lfshvrne86nT


11. The degree of the di�erential equation 

 is

A. 3

B. 2

C. 1

D. not de�ned

Answer: D

View Text Solution

+ ( )
2

+ sin( ) + 1 = 0
d2y

(dx2)
3

dy

dx

dy

dx

12. The order of the di�erential equation 

 is

A. 2

2x2 − 3 + y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_Ua7f70HxwARJ
https://dl.doubtnut.com/l/_CZMJOAi7OnnA


Exercise 9 2

B. 1

C. 0

D. not de�ned

Answer: A

View Text Solution

1. 

Watch Video Solution

y = cos x + C : y' + sinx = 0

2. 

Watch Video Solution

y = √1 + x2 : y' =
xy

1 + x2

https://dl.doubtnut.com/l/_CZMJOAi7OnnA
https://dl.doubtnut.com/l/_z5IAzMHzqRI5
https://dl.doubtnut.com/l/_5B4SFCq82cYy


3. 

Watch Video Solution

y = Ax : xy' = y(x ≠ 0)

4. 

Watch Video Solution

y = x sinx : xy' = y + x√x2 − y2(x ≠ 0 and x > y or x < − y)

5. 

Watch Video Solution

xy = logy + C : y' = (xy ≠ 1)
y2

1 − xy

6. 

h id l i

y − cos y = x : (y siny + cos y + x)y' = y

https://dl.doubtnut.com/l/_5B4SFCq82cYy
https://dl.doubtnut.com/l/_99lcDfI8PeGL
https://dl.doubtnut.com/l/_jGTYER8cflC5
https://dl.doubtnut.com/l/_raOj2vgiYpVD
https://dl.doubtnut.com/l/_lCJIN3IvGL6K


Watch Video Solution

7. 

Watch Video Solution

x + y = tan− 1 y : y2y' + y2 + 1 = 0

8. 

Watch Video Solution

y = √a2 − x2x ≠ ( − a, a) : x + y = 0(y ≠ 0)
dy

dx

9. The number of arbitrary constant in the general solution of a

di�erential equation of fourth order are

A. 0

B. 2

C. 3

https://dl.doubtnut.com/l/_lCJIN3IvGL6K
https://dl.doubtnut.com/l/_n9X3WO9yJq7r
https://dl.doubtnut.com/l/_CHBAsR5JWWrb
https://dl.doubtnut.com/l/_zOxh51uT8Pix


D. 4

Answer: D

Watch Video Solution

10. The number of arbitrary constants in the particular solution of

a di�erential equation of third order are

A. 3

B. 2

C. 1

D. 0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_zOxh51uT8Pix
https://dl.doubtnut.com/l/_YAiRpBKJWzQK


Exercise 9 3

1. In each of the Exercises 1 to 5, form a di�erential equation

representing the given family of curves by eliminating arbitrary

constants a and b. 

1.

Watch Video Solution

+ = 1
x

a

y

b

2. �nd the general solution of the di�erential equation

Watch Video Solution

y2 = a(b2 − x2)

3. 

Watch Video Solution

y = ae3x + be− 2x

https://dl.doubtnut.com/l/_ldN6gjlfqJVI
https://dl.doubtnut.com/l/_4gsZDIQY95NX
https://dl.doubtnut.com/l/_hpYOSe7P9u5k


4. 

Watch Video Solution

y = e2x(a + bx)

5. �nd the general solution for the di�erential equations

Watch Video Solution

y = ex(a cos x + b sinx)

6. Form the di�erential equation of the family of circles touching

the y-axis at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_hpYOSe7P9u5k
https://dl.doubtnut.com/l/_EyPOx1izboY2
https://dl.doubtnut.com/l/_VEFEWKz60I09
https://dl.doubtnut.com/l/_9qD6EO3tbI3I


7. The di�erential equation of the family of parabolas having

vertices at the origin and foci on y-axis is

Watch Video Solution

8. Form the di�erential equation of the family of ellipse having foci

on y - axis and centre at origin.

Watch Video Solution

9. Form the di�erential equation of the family of hyperbolas havig

foci on x-axis and centre at origin.

Watch Video Solution

https://dl.doubtnut.com/l/_HfvuPYFvsMV2
https://dl.doubtnut.com/l/_pTXuGxNamLCr
https://dl.doubtnut.com/l/_poD6mdBxgQyA


10. Form the di�erential equation of the family of circles having

centre on y - axis and radius 3 units.

Watch Video Solution

11. Which of the following di�erential equations has

 as the general solution?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = c1e
x + c2e

−x

+ y = 0
d2y

dx2

− y = 0
d2y

dx2

+ 1 = 0
d2y

dx2

− 1 = 0
d2y

dx2

https://dl.doubtnut.com/l/_6yysCyjvuMz6
https://dl.doubtnut.com/l/_aVkLS3ovd3Ns
https://dl.doubtnut.com/l/_7Qp4SAm4X1Ei


Exercise 9 4

12. Which of the following di�erential equations has  as one

of its particular solution?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = x

− x2 + xy = x
d2y

dx2

dy

dx

+ x + xy = x
d2y

dx2

dy

dx

− x2 + xy = 0
d2y

dx2

dy

dx

+ x + xy = 0
d2y

dx2

dy

dx

1. For each of the di�erential equations in Exercises 1 to 10, �nd

the general solution: 

https://dl.doubtnut.com/l/_7Qp4SAm4X1Ei
https://dl.doubtnut.com/l/_xkJntKXReyhm


1.

Watch Video Solution

=
dy

dx

1 − cos x

1 + cos x

2. �nd the general solutins for the di�erential equation

Watch Video Solution

= √4 − y2( − 2 < y < 2)
dy

dx

3. �nd the genral solutions for the di�erential equation

Watch Video Solution

+ y = 1(y ≠ 1)
dy

dx

4. The general solution of  is

Watch Video Solution

tany sec2 xdx + tanx sec2 ydy = 0

https://dl.doubtnut.com/l/_xkJntKXReyhm
https://dl.doubtnut.com/l/_cbnr9Yb0bIdk
https://dl.doubtnut.com/l/_ZoxzfeNVzPwH
https://dl.doubtnut.com/l/_BQP6lKgaNr9S


5. 

Watch Video Solution

(ex + e−x)dy − (ex − e−x)dx = 0

6. �nd the general solution for the di�erential equation

Watch Video Solution

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

dx

7. �nd the general solutions for the di�erential equation

Watch Video Solution

y logydx − xdy = 0

https://dl.doubtnut.com/l/_BQP6lKgaNr9S
https://dl.doubtnut.com/l/_GO68XTcoUjtK
https://dl.doubtnut.com/l/_84dhwgwBEqn9
https://dl.doubtnut.com/l/_wAqzeOLPMqzt


8. �nd the general solutions for the di�erential equation

Watch Video Solution

x5 = − y5dy

dx

9. 

Watch Video Solution

= sin− 1 x
dy

dx

10. The solution of  is

Watch Video Solution

ex tanydx + (1 − ex)sec2 ydy = 0

11. For each of the di�erential equations in Exercises 11 to 14, �nd a

particular solution satisfying the given condition: 

https://dl.doubtnut.com/l/_PgvfzgcRH3UR
https://dl.doubtnut.com/l/_A4kYlkBIvmRf
https://dl.doubtnut.com/l/_YWWumWef4eEw
https://dl.doubtnut.com/l/_804SE4uMs6yd


11.  when x = 0.

View Text Solution

(x3 + x2 + x + 1) = 2x2 + x, y = 1
dy

dx

12.  when x = 2.

Watch Video Solution

x(x2 − 1) = 1, y = 0
dy

dx

13.  when x = 0

View Text Solution

cos( ) = a(a ≠ R), y = 1
dy

dx

14.  when x = 0

Watch Video Solution

= y tanx, y = 1
dy

dx

https://dl.doubtnut.com/l/_804SE4uMs6yd
https://dl.doubtnut.com/l/_0uq9NE9FK42A
https://dl.doubtnut.com/l/_xQjXWgFsZU6w
https://dl.doubtnut.com/l/_9YtGoXMnqphf


15. Find the equation of a curve passing through the point (0,0)

and whose di�erential equation is .

Watch Video Solution

y' = ex sinx

16. For the di�erential equation , �nd the

solution curve passing through the point (1, -1).

Watch Video Solution

xy = (x + 2)(y + 2)
dy

dx

17. Find the equation of a curve passing through the point (0, -2)

given that at any point (x,y) on the curve, the product of the slope

of its tangent and y coordinate of the point is equal to the x

coordinate of the point.

Watch Video Solution

https://dl.doubtnut.com/l/_KYorHPgilETN
https://dl.doubtnut.com/l/_FeGtpO84lxsn
https://dl.doubtnut.com/l/_dHDbWS9JETwK


18. At any point (x,y) of a curve, the slope of the tangent is twice

the slope of the line segment joining the point of contact to the

point(-4, -3).Find the equation of the curve given that it passes

through (-2, 1).

View Text Solution

19. The volume of spherical ballon being in�ated changes at a

constant rate. If initially its radius is 3 units and after 3 seconds it

is 6 units. Find the radius of ballon after t seconds.

Watch Video Solution

20. In a bank, principal increases continuously at the rate of r% per

yeat. Find the value of r if Rs 100 double itself in 10 years

(loge 2 = 0.6931)

https://dl.doubtnut.com/l/_gO2nEMm6nQdb
https://dl.doubtnut.com/l/_9d1sASZAygtR
https://dl.doubtnut.com/l/_tXNdAXmzDM0S


Watch Video Solution

21. In a bank, principal increases continuously at the rate of 5% per

year. An amount of Rs 1000 is deposited with this bank, how much

will it worth after 10 years 

Watch Video Solution

(e = 1.648)
1
2

22. In a culture, the bacteria count is 1,00,000. The number is

increased by 10% in 2 hours. In how many hours will the count

reach 2,00,000, if the rate of growth of bacteria is proportional to

the number present ?

Watch Video Solution

https://dl.doubtnut.com/l/_tXNdAXmzDM0S
https://dl.doubtnut.com/l/_GrhlQvcuQobS
https://dl.doubtnut.com/l/_airSCO2LkN24


Exercise 9 5

23. The general solution of the di�erential equation 

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= ex+ydy

dx

ex _ e−y = C

ex + ey = C

e−x + ey = C

e−x + e−y = C

1. In each of the Exercises 1 to 10, show that the given di�erential

equation is homogeneous and solve each of them. 

https://dl.doubtnut.com/l/_ZoOifknUzVVq
https://dl.doubtnut.com/l/_zAB8nAmuThi6


1. .

View Text Solution

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

2. 

View Text Solution

y' =
x + y

x

3. 

View Text Solution

(x − y)dy − (x + y)dx = 0

4. The solution of  is

Watch Video Solution

(x2 − y2)dx + 2xydy = 0

https://dl.doubtnut.com/l/_zAB8nAmuThi6
https://dl.doubtnut.com/l/_DCKR1AYX3Gel
https://dl.doubtnut.com/l/_bt5qY60Dd99P
https://dl.doubtnut.com/l/_DMbDGMxsDa8X


5. 

View Text Solution

x2 = x2 − 2y2 + xy
dy

dx

6. The solution of  is

Watch Video Solution

xdy − ydx = √x2 + y2dx

7. 

View Text Solution

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

x

y

x

y

x

y

x

8. 

View Text Solution

x − y + x sin( ) = 0
dy

dx

y

x

https://dl.doubtnut.com/l/_aWPDFs7Hsduu
https://dl.doubtnut.com/l/_dOuWYyBKyQkR
https://dl.doubtnut.com/l/_x9xEGC43Dw7C
https://dl.doubtnut.com/l/_SsJf15kqMR3c


9. 

View Text Solution

ydx + x log( )dy − 2xdy = 0
y

x

10. Solve 

Watch Video Solution

(1 + e )dx + e (1 − )dy = 0
x

y

x

y
x

y

11. For each of the di�erential equations in Exercises from 11 to 15,

�nd the particular solution satisfying the given condition : 

11.  when x = 1

View Text Solution

(x + y)dy + (x − y)dx = 0, y = 1

12.  when x = 1x2dy + (xy + y2)dx = 0, y = 1

https://dl.doubtnut.com/l/_SsJf15kqMR3c
https://dl.doubtnut.com/l/_FmUYlmX5Lozr
https://dl.doubtnut.com/l/_3XP3Do2wje44
https://dl.doubtnut.com/l/_yAWFehHWIMJt
https://dl.doubtnut.com/l/_LzMN3wORXmgz


View Text Solution

13. Give the solution of  which passes

through the point .

Watch Video Solution

x  sin2 dx = ydx − xdy
y

x

(1, )
π

4

14.  when x = 1.

View Text Solution

− + cos ec( ) = 0, y = 0
dy

dx

y

x

y

x

15.  when x = 1

View Text Solution

2xy + y2 − 2x2 = 0, y = 2
dy

dx

https://dl.doubtnut.com/l/_LzMN3wORXmgz
https://dl.doubtnut.com/l/_9Srkn1yMb8Qz
https://dl.doubtnut.com/l/_EPIXvh76OLYs
https://dl.doubtnut.com/l/_xVaelHmqurHl


16. A homogeneous di�erential equation of the from

 can be solved by making the substitution.

A. y = vx

B. v = yx

C. x = vy

D. x = v

Answer: C

Watch Video Solution

= h( )
dx

dy

x

y

17. Which of the following is a homogeneous di�erential equation?

A. 

B. 

(4x + 6y + 5)dy − (3y + 2x + 4)dx = 0

(xy)dx − (x3 + y3)dy = 0

https://dl.doubtnut.com/l/_FiLIFCPOHwDv
https://dl.doubtnut.com/l/_88pmtHfH92NZ


Exercise 9 6

C. 

D. 

Answer: D

Watch Video Solution

(x3 + 2y2)dx + 2xydy = 0

y2dx + (x2 − xy − y2)dy = 0

1. For each of the di�erential equations given inExercises 1 to 12,

�nd the general solution : 

1.

Watch Video Solution

+ 2y = sinx
dy

dx

2. solve + 3y = e− 2xdy

dx

https://dl.doubtnut.com/l/_88pmtHfH92NZ
https://dl.doubtnut.com/l/_JJgqZx2RQ7f5
https://dl.doubtnut.com/l/_1rcxdRCQU12E


Watch Video Solution

3. solve 

Watch Video Solution

+ = x2dy

dx

y

x

4. solve 

Watch Video Solution

+ (secx)y = tanx(0 ≤ x < )
dy

dx

π

2

5. solve 

Watch Video Solution

cos2 x + y = tanx(o ≤ x ≤ )
dy

dx

π

2

6. The solution of  is

W t h Vid S l ti

x + 2y = x2 logx
dy

dx

https://dl.doubtnut.com/l/_1rcxdRCQU12E
https://dl.doubtnut.com/l/_HJq2OBdELzTX
https://dl.doubtnut.com/l/_4v7NoIBpYePN
https://dl.doubtnut.com/l/_b57lklihGLgW
https://dl.doubtnut.com/l/_l5cVUENcgMuh


Watch Video Solution

7. 

Watch Video Solution

x logx + y = 2 logx
dy

dx

8. solve 

Watch Video Solution

(1 + x2)dy + 2xydx = cot xdx(x ≠ 0)

9. Solve 

Watch Video Solution

x + y − x + xy cot x = 0(x ≠ 0)
dy

dx

10. Solve 

Watch Video Solution

(x + y) = 1
dy

dx

https://dl.doubtnut.com/l/_l5cVUENcgMuh
https://dl.doubtnut.com/l/_Y9YJkemgmhOl
https://dl.doubtnut.com/l/_1psKOibNho9k
https://dl.doubtnut.com/l/_59X4CtBV6H3X
https://dl.doubtnut.com/l/_5r28SOrd0KWn


11. Solve 

Watch Video Solution

ydx + (x − y2)dy = 0

12. .

View Text Solution

(x + 3y2) = y(yrt0)
dy

dx

13. The solution of , given that 

 is

Watch Video Solution

+ 2y tanx = sinx
dy

dx

y = 0, x =
π

3

14. Solve  when x= 1(1 + x2) + 2xy = , y = 0
dy

dx

1

1 + x2

https://dl.doubtnut.com/l/_5r28SOrd0KWn
https://dl.doubtnut.com/l/_G7nV5QCjwsFv
https://dl.doubtnut.com/l/_Z4hdp8hUSZmY
https://dl.doubtnut.com/l/_hU4kn49nAtin
https://dl.doubtnut.com/l/_XBtb6UPUHjaA


View Text Solution

15.  when 

View Text Solution

= 3y cot x = sin 2x, y = 2
dy

dx
x =

π

2

16. Find the equation of a curve passing through the origin given

that the slope of the tangent to the curve at any point (x, y) is

equal to the sum of the coordinates of the point.

Watch Video Solution

17. Find the equation of a curve passing through the point (0,2)

given that the sum of the coordinates of any point on the curve

exceeds the magnitude of the slope of the tangent to the curve at

that point by 5.

https://dl.doubtnut.com/l/_XBtb6UPUHjaA
https://dl.doubtnut.com/l/_x4bSj615IDfM
https://dl.doubtnut.com/l/_wErzWIwtvH12
https://dl.doubtnut.com/l/_eW3VNzQUmCw8


View Text Solution

18. The Integrating Factor of the di�erential equation

 is

A. 

B. 

C. 

D. x

Answer: C

Watch Video Solution

x − y = 2x2dy

dx

e−x

e−y

1

x

19. The Integrating Factor of the di�erential equation

 is(1 − y2) + yx = ay( − 1 < y < 1)
dx

dy

https://dl.doubtnut.com/l/_eW3VNzQUmCw8
https://dl.doubtnut.com/l/_EebeBrg9hwNP
https://dl.doubtnut.com/l/_23Ji4XExZ7tj


Miscellaneous Exercise

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

y2 − 1

1

√y2 − 1

1

1 − y2

1

√1 − y2

1. For each of the di�erential equations given below, indicate its

order and degree(if de�ned). 

(i)   

(ii)   

(iii)

+ 5x( )
2

− 6y = logx
d2y

dx
2

dy

dx

( )
3

− 4( )
2

+ 7y = sinx
dy

dx

dy

dx

− sin( = 0
d4y

dx
4

d3y

dx
3

https://dl.doubtnut.com/l/_23Ji4XExZ7tj
https://dl.doubtnut.com/l/_uBArbynRhVDe


Watch Video Solution

2. For each of the exercises given below, verify that the given

function (implicit or explicit) is a solution of the corresponding

di�erential equation. 

(i)  

(ii)   

(iii)   

(iv) 

View Text Solution

xy = aex + be−x + x2 : x + 2 − xy + x2 − 2 = 0
d2y

dx
2

dy

dx

y = ex(a cos x + b sinx) : − 2 + 2y = 0
d2y

dx2

dy

dx

y = x sin 3x : + 9y − 6 cos 3x = 0
d2y

dx2

x2 = 2y2 logy :(x2 + y2 − xy = 0
dy

dx

3. Form the di�erential equation representing the family of curves

given by , where a is an arbitrary constant.

View Text Solution

(x − aa)2 + 2y2 = a2

https://dl.doubtnut.com/l/_uBArbynRhVDe
https://dl.doubtnut.com/l/_LgUeZXMcUczV
https://dl.doubtnut.com/l/_HmA7PN7X3PwG


4. Prove the  is the general solution of

di�erential equation , where c is

a parameter.

View Text Solution

x2 − y2 = c(x2 + y2)
2

(x3 − 3xy2)dx = (y3 − 3x2y)dy

5. Form the di�erential equation of the family of circles in the �rst

quadrant which touch the coordinate axes.

View Text Solution

6. Find the general solution of the di�erential equation

.

Watch Video Solution

+ √ = 0
dy

dx

1 − y2

1 − x2

https://dl.doubtnut.com/l/_6FtOWuct2yHy
https://dl.doubtnut.com/l/_Bzk27NqiwjAL
https://dl.doubtnut.com/l/_6x1rcNqD9uJp
https://dl.doubtnut.com/l/_ii219zhAjkFl


7. Show that the general solution of the di�erential equation

 is given by 

, where A is parameter.

View Text Solution

+ = 0
dy

dx

y2 + y + 1

x2 + x + 1

(x + y + 1) = A(1 − x − y − 2xy)

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

 whose di�erential equation is sin x cox y dx + cos x sin y

dy = 0.

View Text Solution

(0, )
π

4

9. Find the particular solution of the di�erential equation

, given that y = 1 when x = 0

Watch Video Solution

(1 + e2x)dy + (1 + y2)exdx = 0

https://dl.doubtnut.com/l/_ii219zhAjkFl
https://dl.doubtnut.com/l/_OMxov5hzbN5V
https://dl.doubtnut.com/l/_siZ5G1FQKSud
https://dl.doubtnut.com/l/_ZhlzrxVMdjfq


10. Solve the di�erential equation

.

View Text Solution

y dx = (x + y2)dy(y ≠ 0)
ex

y

ex

y

11. Find a particular solution of the di�erential equation

 given that y = -1, when x = 0.(Hint :

put x - y = t)

Watch Video Solution

(x − y)(dx + dy) = dx − dy

12. Solve the di�erential equation

.

Watch Video Solution

[ − ] = 1(x ≠ 0)
e− 2√x

√x

y

√x

dx

dy

https://dl.doubtnut.com/l/_ZhlzrxVMdjfq
https://dl.doubtnut.com/l/_B9CQYUG1DhNv
https://dl.doubtnut.com/l/_0fUmz4HMlqxU
https://dl.doubtnut.com/l/_XjhV8gvxgSuy


13. The solution of , given that y = 0, 

 is

Watch Video Solution

+ y cot x = 4x cos ecx
dy

dx

x =
π

2

14. Find a particular solution of the di�erential equation

, given that y = 0 when x = 0.

Watch Video Solution

(x + 1) = 2e−y − 1
dy

dx

15. The population of a village increases continuously at the rate

proportional to the number of its inhabitants present at any time.

If the population of the village was 0,000 in 1999 and 25000 in the

year 2004, what will be the population of the village in 2009 ?

Watch Video Solution

https://dl.doubtnut.com/l/_XjhV8gvxgSuy
https://dl.doubtnut.com/l/_U7VYngqAboKD
https://dl.doubtnut.com/l/_UlQdlpuC3GOb
https://dl.doubtnut.com/l/_sivaEciwDt1Q


16. The general solution of the di�erential equation

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 0
ydx − xdy

y

xy = C

x = Cy2

y = Cx

y = Cx2

17. The general solution of a di�erential equation of the type

 is

A. 

B. 

+ P1x = Q1
dy

dx

y. e ∫P1dy = ∫(Q1e
∫P1dy)dy + C

y. e ∫P1dx = ∫(Q1e
∫P1dx)dx + C

https://dl.doubtnut.com/l/_sivaEciwDt1Q
https://dl.doubtnut.com/l/_VuC23KiXVkkV


C. 

D. 

Answer: C

View Text Solution

xe ∫P1dx = ∫(Q1e
∫ P1dx)dx + C

xe ∫P1dx = ∫(Q1e
∫P1dx)dx + C

18. The general solution of the di�erential equation

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

exdy + (yex + 2x)dx = 0

xey + x2 = C

xey + y2 = C

yex + x2 = C

yey + x2 = C

https://dl.doubtnut.com/l/_VuC23KiXVkkV
https://dl.doubtnut.com/l/_xLJzfYXzwP9L


https://dl.doubtnut.com/l/_xLJzfYXzwP9L

