
MATHS

BOOKS - SURA MATHS (TAMIL ENGLISH)

ORDINARY DIFFERENTIAL EQUATIONS

Exercise 10 1

1. Determine its order, degree (if exists) 

Watch Video Solution

+ xy = cot x
dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HAYRUE0M5Xfb


2. Determine its order, degree (if exists) 

Watch Video Solution

( ) − 3 + 5 + 4 = 0
d3y

dx3

2
3 d2y

dx2

dy

dx

3. Determine its order, degree (if exists) 

Watch Video Solution

( )
2

= x sin( )
d2y

dx
2

d2y

dx
2

4. Determine its order, degree (if exists) 

√ − 4 − 7x = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_XwebYCDHcnFd
https://dl.doubtnut.com/l/_Nq908QF6z1Tj
https://dl.doubtnut.com/l/_Lmt0cE57CXRG


Watch Video Solution

5. Determine its order, degree (if exists) 

Watch Video Solution

y( ) =
dy

dx

x

( ) + ( )
3

dy

dx

dy

dx

6. Determine its order, degree (if exists) 

Watch Video Solution

x2 + [1 + ( )
2

] = 0
d2y

dx2

dy

dx

1
2

https://dl.doubtnut.com/l/_Lmt0cE57CXRG
https://dl.doubtnut.com/l/_ehSDpQIckRma
https://dl.doubtnut.com/l/_C4QQW3bQO1bq
https://dl.doubtnut.com/l/_E15iwaF4MxUK


7. Determine its order, degree (if exists) 

Watch Video Solution

( )
3

= √1 + ( )
d2y

dx2

dy

dx

8. Determine its order, degree (if exists) 

Watch Video Solution

= xy + cos( )
d2y

dx
2

dy

dx

9. Determine its order, degree (if exists) 

+ 5 + ∫ydx = x3d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_E15iwaF4MxUK
https://dl.doubtnut.com/l/_jETZJU24vd8X
https://dl.doubtnut.com/l/_L6sT2wXN3V8s


Exercise 10 2

Watch Video Solution

10. Determine its order, degree (if exists) 

Watch Video Solution

x = e
xy( )

dy

dx

1. Express each of the following physical statements

in the form of differential equation. 

https://dl.doubtnut.com/l/_L6sT2wXN3V8s
https://dl.doubtnut.com/l/_M6RVc2u2a7WQ
https://dl.doubtnut.com/l/_03yYS5nPF2A8


(i) Radium decays at a rate proportional to the

amount Q present.

Watch Video Solution

2. Express each of the following physical statements

in the form of differential equation. 

(ii) The population P of a city increases at a rate

proportional to the product of population and to

the difference between 5,00,000 and the

population.

Watch Video Solution

https://dl.doubtnut.com/l/_03yYS5nPF2A8
https://dl.doubtnut.com/l/_786DyrtVKB5X
https://dl.doubtnut.com/l/_tifcleIBt6RE


3. Express each of the following physical statements

in the form of differential equation. 

(iii) For a certain substance, the rate of change of

vapor pressure P with respect to temperature T is

proportional to the vapor pressure and inversely

proportional to the square of the temperature.

Watch Video Solution

4. Express each of the following physical

statements in the form of differential equation. 

(iv) A saving amount pays  interest per year,

compounded continuously. In addition, the income

8 %

https://dl.doubtnut.com/l/_tifcleIBt6RE
https://dl.doubtnut.com/l/_CTrZHczxbxVl


Exercise 10 3

from another investment is credited to the amount

continuoulsy at the rate of Rs. 400 per year.

Watch Video Solution

5. Assume that a spherical rain drop evaporates at a

rate proportional to its surface area. Form a

differential equation involving the rate of change of

the radius of the rain drop.

Watch Video Solution

https://dl.doubtnut.com/l/_CTrZHczxbxVl
https://dl.doubtnut.com/l/_EaMpkK2pkVjF
https://dl.doubtnut.com/l/_td3pZzWl5sPT


1. Find the differential equation of the family of (i)

all non- vertical lines in a plane

Watch Video Solution

2. Form the differential equation of all straight lines

touching the circle 

Watch Video Solution

x2 + y2 = r2.

3. Find the differential equation of the family of

circles passing through the origin and having their

centres on the x - axis.

https://dl.doubtnut.com/l/_td3pZzWl5sPT
https://dl.doubtnut.com/l/_YCGQaVWqeySJ
https://dl.doubtnut.com/l/_VtWFWdWn7nci


Watch Video Solution

4. Find the differential equation of the family of all

the parabolas with latus rectum 4a and whose axes

are parallel to the x-axis.

Watch Video Solution

5. Find the differential equation of the family of

parabolas with vertex at  and having axis

along the y-axis.

Watch Video Solution

(0, − 1)

https://dl.doubtnut.com/l/_VtWFWdWn7nci
https://dl.doubtnut.com/l/_yIOYnkNqNZJX
https://dl.doubtnut.com/l/_zTAsXY8gSC1d


6. Find the differential equations of the family of all

the ellipses having foci on the y-axis and centre at

the origin.

Watch Video Solution

7. Find the differential equation corresponding to

the family of curves represented by the equation

, where A and B are arbitrary

constants.

Watch Video Solution

y = Ae8x + Be− 8x

https://dl.doubtnut.com/l/_zTAsXY8gSC1d
https://dl.doubtnut.com/l/_5kDpeBPiTyr0
https://dl.doubtnut.com/l/_6pUirqRBcKSh
https://dl.doubtnut.com/l/_UhwwelXCPNFz


Exercise 10 4

8. Find the differential equation of the curve

represented by 

Watch Video Solution

xy = aex + be−x + x2.

1. Show that each of the following expressions is a

solution of the corresponding given differential

equation. 

Watch Video Solution

(i)y = 2x2; xy' = 2y

https://dl.doubtnut.com/l/_UhwwelXCPNFz
https://dl.doubtnut.com/l/_1phYEANuTR6P


2. Show that each of the following expressions is a

solution of the corresponding given differential

equation. 

Watch Video Solution

(ii)y = aex + be−x; y' ' − y = 0

3. Find value of m so that the function  is a

solution of the given differential equation. 

Watch Video Solution

y = emx

y' + 2y = 0

https://dl.doubtnut.com/l/_1F3mcZAeCdNT
https://dl.doubtnut.com/l/_HATAhCbjRda9
https://dl.doubtnut.com/l/_ClH5EARtXPrA


4. Find value of m so that the function  is a

solution of the given differential equation. 

Watch Video Solution

y = emx

y' ' − 5y' + 6y = 0

5. The slope of the tangent to the curve at any

point is the reciprocal of four times the ordinate at

that point. The curve passes through (2, 5). Find the

equation of the curve.

Watch Video Solution

https://dl.doubtnut.com/l/_ClH5EARtXPrA
https://dl.doubtnut.com/l/_6NKUj9RBcQK0


6. Show that  is a solution of

the differential equation 

Watch Video Solution

y = e−x + mx + n

ex − 1 = 0.
d2y

dx
2

7. Show that  is a solution of

the differential equation 

Watch Video Solution

y = ax + , x ≠ 0
b

x

x2y' ' + xy' − y = 0.

8. Show what  where a and b are

arbitary constants, is a solution of the differential

y = ae− 3x + b,

https://dl.doubtnut.com/l/_NdvCWRzHrq6m
https://dl.doubtnut.com/l/_U28fmnT1amij
https://dl.doubtnut.com/l/_TQ0elRctJhab


equation 

Watch Video Solution

+ 3 = 0
d2y

dx
2

dy

dx

9. Show that the differential equation representing

the family of curves  where a is

positive parameter, s

Watch Video Solution

y2 = 2a(x + a )
2
3

(y2 − 2xy )
3

= 8(y )
5

dy

dx

dy

dx

10. Show that  is a solution of the

differential equation .

y = a cos bx

+ b2y = 0
d2y

dx
2

https://dl.doubtnut.com/l/_TQ0elRctJhab
https://dl.doubtnut.com/l/_q3OGN0r0bcEI
https://dl.doubtnut.com/l/_Cmxr9ISKwXNU


Exercise 10 5

Watch Video Solution

1. If F is the constant force generated by the motor

of an automobiles of mass M, its velocity V is given

by , where k is a constant.

Express V in terms of t given that V = 0 when t = 0.

Watch Video Solution

M = F − kV
dV

dt

https://dl.doubtnut.com/l/_Cmxr9ISKwXNU
https://dl.doubtnut.com/l/_zx8NDDczKahB


2. The velocity v, of a parachute falling vertically

satisfies the equation , where g

and k are constants. If v and x are both initially zero,

find v in terms of x.

Watch Video Solution

v = g(1 − )
dv

dx

v2

k2

3. Find the equation of the curve whose slope is

 and which passes through the point (1,0).

Watch Video Solution

y − 1

x2 + x

https://dl.doubtnut.com/l/_R6Je8E5w8tGH
https://dl.doubtnut.com/l/_2ABhNEhGC3xx


4. Solve the differential equations : 

Watch Video Solution

= √
dy

dx

1 − y2

1 − x2

5. Solve the differential equations : 

Watch Video Solution

ydx + (1 + x2)tan− 1 xdy = 0

6. Solve the differential equations : 

sin. = a, y(0) = 1
dy

dx

https://dl.doubtnut.com/l/_xJ20FZMfsV1x
https://dl.doubtnut.com/l/_J7fVB81NDrhZ
https://dl.doubtnut.com/l/_fxpSKau6TJJA


Watch Video Solution

7. Solve the differential equations : 

Watch Video Solution

= ex+y + x3ey
dy

dx

8. Solve the differential equations : 

Watch Video Solution

(ey + 1)cos xdx + ey sinxdy = 0

https://dl.doubtnut.com/l/_fxpSKau6TJJA
https://dl.doubtnut.com/l/_uNeUM7Hexz1H
https://dl.doubtnut.com/l/_PRs4VoegquuS


9. Solve the differential equations : 

Watch Video Solution

(ydx − xdy)cot( ) = ny2dx
x

y

10. Solve the differential equations : 

Watch Video Solution

− x√25 − x2 = 0
dy

dx

11. Solve the differential equations : 

x cos ydy = ex(x logx + 1)dx

https://dl.doubtnut.com/l/_lUMoc33yxaio
https://dl.doubtnut.com/l/_gyHvIKngLNCz
https://dl.doubtnut.com/l/_zzOnLrCljSy9


Exercise 10 6

Watch Video Solution

12. Solve the differential equations : 

Watch Video Solution

tany. = cos(x + y) + cos(x − y)
dy

dx

13. Solve the differential equations : 

Watch Video Solution

= tan2(x + y)
dy

dx

https://dl.doubtnut.com/l/_zzOnLrCljSy9
https://dl.doubtnut.com/l/_0e1pavQDPeI6
https://dl.doubtnut.com/l/_8CYAUQVh4cOO


1. Solve the differential equations : 

Watch Video Solution

[x + y cos( )]dx = x cos( )dy
y

x

y

x

2. Solve the differential equations : 

Watch Video Solution

(x3 + y3)dy − x2ydx = 0

3. Solve the differential equations : 

ye dx = (xe + y)dy
x
y

x
y

https://dl.doubtnut.com/l/_CPwqJwqPEw9A
https://dl.doubtnut.com/l/_TQoW6zRMhtEt
https://dl.doubtnut.com/l/_2120i9CUuzWu


Watch Video Solution

4. Solve the differential equations : 

Watch Video Solution

2xydx + (x2 + 2y2)dy = 0

5. Solve the differential equations : 

Watch Video Solution

(y2 − 2xy)dx = (x2 − 2xy)dy

https://dl.doubtnut.com/l/_2120i9CUuzWu
https://dl.doubtnut.com/l/_OS6eAnlWCGkv
https://dl.doubtnut.com/l/_IX0DULVcoX1S


6. Solve the following differential equations : 

Watch Video Solution

x = y − x cos2( )
dy

dx

y

x

7. , given that 

 and 

Watch Video Solution

(1 + 3e )dy + 3e (1 − )dx = 0
y

x

y

x
y

x

y = 0 x = 1

8. . It is given that 

and . Find the vale of .

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

y(x0) = e x0

https://dl.doubtnut.com/l/_zLQ7PiCST2lt
https://dl.doubtnut.com/l/_fDvN9naXehmu
https://dl.doubtnut.com/l/_18xYZAS9JeNG


Exercise 10 7 Solve The Following Linear Differential

Equations

Watch Video Solution

1. 

View Text Solution

cos x + y sinx = 1
dy

dx

2. 

Watch Video Solution

(1 − x2) − xy = 1
dy

dx

https://dl.doubtnut.com/l/_18xYZAS9JeNG
https://dl.doubtnut.com/l/_HDE3YwQtTHUq
https://dl.doubtnut.com/l/_wKDHRTAO6cu4


3. 

Watch Video Solution

+ = sinx
dy

dx

y

x

4. 

Watch Video Solution

(x2 + 1) + 2xy = √x2 + 4
dy

dx

5. 

Watch Video Solution

(2x − 10y3)dy + ydx = 0

https://dl.doubtnut.com/l/_rME9nMbm2pOj
https://dl.doubtnut.com/l/_kO27jYplKWPC
https://dl.doubtnut.com/l/_DyX6c98rUYH3


6. 

Watch Video Solution

x sinx + (x cos x + sinx)y = sinx
dy

dx

7. 

Watch Video Solution

(y − esin − 1 x) + √1 − x2 = 0.
dy

dx

8. 

Watch Video Solution

+ = 1 − √x.
dy

dx

y

(1 − x)√x

https://dl.doubtnut.com/l/_1t6lLTnpwE7m
https://dl.doubtnut.com/l/_rsMsY2RMaEY9
https://dl.doubtnut.com/l/_A2aNceXcdWyJ


9. 

Watch Video Solution

(1 + x + xy2) + (y + y3) = 0
dy

dx

10. 

Watch Video Solution

+ =
dy

dx

y

x logx

sin 2x

logx

11. 

Watch Video Solution

(x + a) − 2y = (x + a)
4dy

dx

https://dl.doubtnut.com/l/_Tt5Oxm1tb9iB
https://dl.doubtnut.com/l/_Kx0kZhV1TlkB
https://dl.doubtnut.com/l/_OPlIvQoC1OJ8


12. 

Watch Video Solution

= − y
dy

dx

sin2 x

1 + x3

3x2

1 + x3

13. 

Watch Video Solution

x + y = x logx
dy

dx

14. 

Watch Video Solution

x + 2y − x2 logx = 0
dy

dx

https://dl.doubtnut.com/l/_Imwr8pnAAXth
https://dl.doubtnut.com/l/_m38y5KNVhzUN
https://dl.doubtnut.com/l/_Hox6TnPoBLJQ


Exercise 10 7

Exercise 10 8

1. , given that y = 2 when x = 1.

Watch Video Solution

+ =
dy

dx

3y

x

1

x2

1. The rate of increase in the number of bacteria in

a certain bacteria culture is proportional to the

number present. Given that the number triples in 5

hours, find how many bacteria will be present after

10 hours ?

https://dl.doubtnut.com/l/_ypwwgRBt4EPx
https://dl.doubtnut.com/l/_qtjGJ1dO8b3O


Watch Video Solution

2. Find the population of a city at any time t, given

that the rate of increase of population is

proportional to the population at that instant and

that in a period of 40 years the population

increased from 3,00,000 to 4,00,000.

Watch Video Solution

3. The equation of electromotive force for an

electric circuit containing resistance and self

inductance is , where E is theE = Ri + L
di

dt

https://dl.doubtnut.com/l/_qtjGJ1dO8b3O
https://dl.doubtnut.com/l/_NAMsvlj25PfY
https://dl.doubtnut.com/l/_of1By7kSQpwS


electromotive force is given to the circuit, R the

resistance and L, the coefficient of induction. Find

the current i at time t when E = 0.

Watch Video Solution

4. The engine of a motor boat moving at 10 m/s is

shut off. Given that the restardation at any

subsequent time (aftere shutting off the engine)

equal to the velocity at that time. Find the velocity

after 2 seconds of switching off the engine.

Watch Video Solution

https://dl.doubtnut.com/l/_of1By7kSQpwS
https://dl.doubtnut.com/l/_gzbGADM0ViHV
https://dl.doubtnut.com/l/_rBZUa5CqFSpN


5. Suppose a person deposits 10,000 Indian rupees

in a bank account at the rate of  per annum

compounded continuously. How much money will

be in his bank account 18 months later?

Watch Video Solution

5 %

6. Assume that the rate at which radioactive nuclei

decay is proportioanl to the number of such nuclei

that are present in a given sample. In a certain

sample  of the original number of radioactive

nuclei have undergone disintegration in a period of

10 %

https://dl.doubtnut.com/l/_rBZUa5CqFSpN
https://dl.doubtnut.com/l/_MFC4Tq5pu7se


100 years. What percentage of the original

radioactive nuclei will remain after 1000 years.?

Watch Video Solution

7. Water at temperature  cools in 10 minutes

to  in a room temperature of . 


Find 

(i) The temperature of water after 20 minutes 

Watch Video Solution

100∘C

80∘C 25∘C

[loge. = − 0.3101, loge 5 = 1.609]
11

15

https://dl.doubtnut.com/l/_MFC4Tq5pu7se
https://dl.doubtnut.com/l/_iAWvr3UHXh3P


8. Water at temperature  cools in 10 minutes

to  in a room temperature of . 


Find 

(i) The temperature of water after 20 minutes 

(ii) The time when the temperature is  


Watch Video Solution

100∘C

80∘C 25∘C

40∘C

[loge = − 0.3101, loge 5 = 1.6094]
11

15

9. At 10.00 A.M. a woman took a cup of hot instant

coffe from her microwave oven and placed it on a

nearby Kitchen counter to cool. At this instant the

temperature of the coffee was , and 10180∘F

https://dl.doubtnut.com/l/_amvAuFRwDSKZ
https://dl.doubtnut.com/l/_KHf2z4QJVXqn


minutes later it was . Assume that constant

temperature of the kitchen was . 


(i) What was the temperature of the coffee at 10.15

A.M. ?

Watch Video Solution

160∘F

70∘F

10. At 10.00 A.M. a woman took a cup of hot instant

coffe from her microwave oven and placed it on a

nearby Kitchen counter to cool. At this instant the

temperature of the coffee was , and 10

minutes later it was . Assume that constant

temperature of the kitchen was . 


The woman likes to drink coffe when its

180∘F

160∘F

70∘F

https://dl.doubtnut.com/l/_KHf2z4QJVXqn
https://dl.doubtnut.com/l/_Pivb3G8DgRPO


temperature is between  and .

between what time should she have drunk the

coffee?

Watch Video Solution

130∘F 140∘F

11. A pot of boiling water at  is removed from

a stove at time t = 0 and left to cool in the kitchen.

After 5 minutes, the water temperature has

decreased to , and another 5 minutes later it

has dropped to . Determine the temperature

of the kitchen.

Watch Video Solution

100∘C

80∘C

65∘C

https://dl.doubtnut.com/l/_Pivb3G8DgRPO
https://dl.doubtnut.com/l/_ixnq1Rv8wOkF


Exercise 10 9

12. A tank initially contains 50 litres of pure water.

Starting at time t = 0 a brine containing with 2

grams of dissolved salt per litre flows into the tank

at the rate of 3 litres per minutes. The mixture is

kept uniform by stirring and the well - stirred

mixture simultaneously flows out of the tank at the

same rate. Find the amount of salt present in the

tank at any time .

Watch Video Solution

t > 0

https://dl.doubtnut.com/l/_ixnq1Rv8wOkF
https://dl.doubtnut.com/l/_rceYiLYBEpi7
https://dl.doubtnut.com/l/_ILw5w65FhrgS


1. The order and degree of the differential equation

 are respectively.

A. 2,3

B. 3,3

C. 2,6

D. 2,4

Answer:

Watch Video Solution

+ ( ) + x = 0
d2y

dx
2

dy

dx

1
3 1

4

https://dl.doubtnut.com/l/_ILw5w65FhrgS


2. The differential equation representing the family

of curves , where A and B are

parameters, is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = A cos(x + B)

− y = 0
d2y

dx2

+ y = 0
d2y

dx2

= 0
d2y

dx2

= 0
d2x

dy2

https://dl.doubtnut.com/l/_24cxqWsBh5EQ


3. The order and degree of the different equation

 is

A. 1,2

B. 2,2

C. 1,1

D. 2,1

Answer:

Watch Video Solution

√sinx(dx + dy) = √cos x(dx − dy)

https://dl.doubtnut.com/l/_jpM41YTwPNPU


4. The differential equation of the family of curves

, where A and B are arbitrary

constant is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = Aex + be−x

+ y = 0
d2y

dx2

= 0
d2y

dx2

+ y = 0
dy

dx

− y = 0
dy

dx

https://dl.doubtnut.com/l/_i5gPdfydJey3


5. The general solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

=
dy

dx

y

x

xy = k

y = k logx

y = kx

logy = kx

https://dl.doubtnut.com/l/_RH9PBNCGNj1C


6. The solution of the differential equation

 represents

A. straight lines

B. circles

C. parabola

D. ellipse

Answer:

Watch Video Solution

2x − y = 3
dy

dx

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


7. The solution of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

+ p(x)y = 0
dy

dx

y = ce ∫ px

y = ce− ∫ pdx

x = ce− ∫ pdy

xce ∫ pdy

https://dl.doubtnut.com/l/_2ptnhZeDRmLo


8. The integrating factor of the differential

equation  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

+ y =
dy

dx

1 + y

x

x

eλ

eλ

x

λex

ex

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


9. The integrating factor of the differential

equation  is x, then 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

+ P (x)y = Q(x)
dy

dx
P (x)

x

x2

2

1

x

1

x2

https://dl.doubtnut.com/l/_PR5MG63iwMBF


10. The degree of the differential equation

is

A. 2

B. 3

C. 1

D. 4

Answer:

Watch Video Solution

y(x) = 1 + + ( )
2

+ ( )
3

+ …
dy

dx

1
1.2

dy

dx

1

1.2.3

dy

dx

https://dl.doubtnut.com/l/_VNvIPYwFhAN6
https://dl.doubtnut.com/l/_l6nAj1ja14ir


11. If p and q are the oder and degree of the

differential equation

 when

A. 

B. 

C. 

D. p exists and q does not exist

Answer:

Watch Video Solution

y + x3( ) + xy = cos x,
dy

dx

d2y

dx2

p < q

p = q

p > q

https://dl.doubtnut.com/l/_l6nAj1ja14ir


12. The solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

+ = 0
dy

dx

1

√1 − x2

y + sin− 1 x = c

x + sin− 1 y = 0

y2 + 2 sin− 1 x = c

x2 + 2 sin− 1 y = 0

https://dl.doubtnut.com/l/_s4NA4P8ZAYEA


13. The solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= 2xy
dy

dx

y = Cex
2

y = 2x2 + c

y = Ce−x2
+ C

y = x2 + C

https://dl.doubtnut.com/l/_cFx2bqPkdkIc


14. The general solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

log( ) = x + y
dy

dx

ex + ey = C

ex + e−y = C

e−x + ey = C

e−x + e−y = C

https://dl.doubtnut.com/l/_Qx4SxQPQP2Su


15. The solution of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 2y−xdy

dx

2x + 2y = C

2x − 2y = C

− = C
1

2x
1

2y

x + y = C

https://dl.doubtnut.com/l/_MWwab0Utu6WK


16. The solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= +
dy

dx

y

x

ϕ( )
y

x

ϕ' ( )y
x

xϕ( ) = k
y

x

ϕ( ) = kx
y

×

yϕ( ) = k
y

x

ϕ( ) = ky
y

x

https://dl.doubtnut.com/l/_F5fSWcFTclat


17. If  is the integrating factor of the linear

differential equation  then P is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sinx

+ Py = Q,
dy

dx

log sinx

cos x

tanx

cot x

https://dl.doubtnut.com/l/_NkIDYD0iG7AI


18. The number of arbitrary constants in the

general solutions of order n and  are

respectively

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n + 1

n − 1, n

n, n + 1

n + 1, n + 2

n + 1, n

https://dl.doubtnut.com/l/_H7x3QJgrPl7v


19. The number of arbitrary constants in the

particular solution of a differential equation of

third order is

A. 3

B. 2

C. 1

D. 0

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_1Actg35azY1G


20. Integrating factor of the differential equation is

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

=
dy

dx

x + y + 1

x + 1

1

x + 1

x + 1

1

√x + 1

√x + 1

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


21. The population P in any year t is such that the

rate of increase in the population is proportional to

the population. Then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

P = Cekt

P = Ce−kt

P = Ckt

P = C

https://dl.doubtnut.com/l/_rr0I69K5IOYj


22. P is the amount of certain substanc left in after

time t. If the rate of evaporation of the substance is

proportional to the amount remaining, then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

P = Cekt

P = Ce−ket

Pt = C

P = C

https://dl.doubtnut.com/l/_cj59H9yQL3Ru


23. The slope at any point of a curve  is

given by  and it passes through 

. Then the equation of the curve is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = f(x)

= 3x2dy

dx
( − 1, 1)

y = x3 + 2

y = 3x2 + 4

y = 3x2 + 4

y = x3 + 5

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


Government Exam Questions Choose The Correct Or

The Most Suitable Answer From The Given Four

Alternatives

1. If m, n are the order and degree of the differential

equation  respectively,

then the value of  is

A. 15

B. 12

C. 14

D. 13

Answer:

[ + ] = a
d4y

dx
4

d2y

dx
2

1
2 d2y

dx
2

4m − n

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


Watch Video Solution

2. The order and degree of the differential equation

A. 1,2

B. 1,1

C. 2,1

D. 2,2

Answer:

Watch Video Solution

[x + y' ]2 = (y' )2

https://dl.doubtnut.com/l/_cPdOvsfnRzce
https://dl.doubtnut.com/l/_5vqP2Xa5kDGp


Government Exam Questions

1. Solve : .

Watch Video Solution

+ 2y cot x = 3x2cosec2x
dy

dx

2. From the differential equations by eliminating

arbitrary constants given in bracket

, {C, D}.

Watch Video Solution

Y = e3x  (C cos 2x + D sin 2x)

3. Solve : .+ 2y cot x = 3x2cosec2x
dy

dx

https://dl.doubtnut.com/l/_pDf3OziIRf8G
https://dl.doubtnut.com/l/_vyrNI572zbbc
https://dl.doubtnut.com/l/_VzL7EreCPk4L


Additional Questions

Watch Video Solution

1. The order and degree of the differential equation

 are

A. 1,2

B. 2,1

C. 3,2

D. 2,3

[( ) + ( )
2

] =
d2y

dx
2

dy

dx

1
2 d3y

dx
3

https://dl.doubtnut.com/l/_VzL7EreCPk4L
https://dl.doubtnut.com/l/_MXaj64L2OYXK


Answer:

Watch Video Solution

2. The differential equation of the family of

parabolas  is

A. 

B. 

C. 

D. 

Answer:

y2 = 4ax

2y = x( )
dy

dx

y = 2x( )
dy

dx

y = 2x2( )
dy

dx

y2 = 2x( )
dy

dx

https://dl.doubtnut.com/l/_MXaj64L2OYXK
https://dl.doubtnut.com/l/_sNxdGSkNCpOB


Watch Video Solution

3. The solution of

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

tanx + tany = c

secx + secy = c

tanx tany = c

secx − secy = c

https://dl.doubtnut.com/l/_sNxdGSkNCpOB
https://dl.doubtnut.com/l/_9fnm05V5nDh0


4. The solution of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(x2 − ay)dx = (ax − y2)dy

y = x2 + y2 − a(x + y)

x2 − y2 + x − ay = 0

x3 + y3 = 3ayx + c

(x2 − ay)(ax − y2) = 0

5. The transformation  reduces 

 to

y = vx

=
dy

dx

x + y

3x

https://dl.doubtnut.com/l/_SGlvSPOgYZUj
https://dl.doubtnut.com/l/_rTYzTPj183kH


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

=
3av

4v + 1
dx

x

=
3dv
v + 1

dx

x

2x = v
dv

dx

=
3dv

1 − 2v
dx

x

6. The I.F. of  is

A. 

B. 

cosec x = + = 0
dy

dx

y sec2 x

cosec x

esecx

etan x

https://dl.doubtnut.com/l/_rTYzTPj183kH
https://dl.doubtnut.com/l/_EzkxY9lvJN7n


C. 

D. 

Answer:

Watch Video Solution

esecx tan x

esec2 x

7. The solution of  is

A. 

B. 

C. 

D. 

+ y cot x = sin 2x
dy

dx

y sinx = sin3 x + c
2

3

y secx = + c
x2

2

y sinx = c + x

2y sinx = sinx − + c
sin 3x

3

https://dl.doubtnut.com/l/_EzkxY9lvJN7n
https://dl.doubtnut.com/l/_4yiDKYHO6XbI


Answer:

Watch Video Solution

8. The I.F. of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y logy + x − logy = 0
dx

dy

log(logy)

logy

1

logy

1

log(logy)

https://dl.doubtnut.com/l/_4yiDKYHO6XbI
https://dl.doubtnut.com/l/_z3hANb8TD6cj


9. The I.F of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

− y tanx = cos x
dy

dx

secx

cos x

etan x

cot x

https://dl.doubtnut.com/l/_z3hANb8TD6cj
https://dl.doubtnut.com/l/_ReGL04wUZDyS


10. Form the differential equation satisfied by all

the straight lines in xy - plane.

Watch Video Solution

11. A curve passing through the origin has its slope.

. Find the equation of the curve.

Watch Video Solution

ex

12. Solve: 

View Text Solution

= 1 + ex−ydy

dx

https://dl.doubtnut.com/l/_nC7XKQz73S92
https://dl.doubtnut.com/l/_BrkUqiwWDTny
https://dl.doubtnut.com/l/_uwwq1WkOXZtB


13. Solve: 

Watch Video Solution

x = x + y
dy

dx

14. Solve: 

Watch Video Solution

+ y = e−xdy

dx

15. Solve 

Watch Video Solution

+ =
dy

dx

y2

x2

y

x

https://dl.doubtnut.com/l/_uwwq1WkOXZtB
https://dl.doubtnut.com/l/_9kSGXHBI0Snb
https://dl.doubtnut.com/l/_3YucyxHpw5NU
https://dl.doubtnut.com/l/_AgPdJqH8SvJj
https://dl.doubtnut.com/l/_SaIlW0TetG2C


16. Form the differential equation for

Watch Video Solution

y = e2x[A cos 3x − B sin 3x]

17. Solve : 

Watch Video Solution

= (4x + y + 1)
2dy

dx

18. Solve : 

Watch Video Solution

x + 2y = x2.
dy

dx

https://dl.doubtnut.com/l/_SaIlW0TetG2C
https://dl.doubtnut.com/l/_puzL9OO31oX6
https://dl.doubtnut.com/l/_BuDPSRdxyIgG
https://dl.doubtnut.com/l/_eTUwMppfGW75


19. Solve : 

Watch Video Solution

+ y = cos x
dy

dx

20. Solve :  when 

Watch Video Solution

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

y(0) = 1

21. A population grows at the rate of  per year.

How long does it take for the population to

double?

Watch Video Solution

2 %

https://dl.doubtnut.com/l/_eTUwMppfGW75
https://dl.doubtnut.com/l/_dROyr7lfQ1ZI
https://dl.doubtnut.com/l/_RRdbj9wjnanv


Watch Video Solution

22. The surface area of a balloon being infilated

changes at a constant rate. If initially, its radius 3

units and after 2 seconds it is 5 units, find the

radius after t seconds.

Watch Video Solution

23. The slope of the tangent at  on the curve

is . If the curve passes through the

origin, find the equation of the curve.

Watch Video Solution

p(x, y)

−( )
y + 3

x + 2

https://dl.doubtnut.com/l/_RRdbj9wjnanv
https://dl.doubtnut.com/l/_kRARbcXLtwvV
https://dl.doubtnut.com/l/_uSqLO4qucG0L


Additional Questions Fill In The Blanks

24. Solve : 

Watch Video Solution

= (3x + 2y + 1)
2dy

dx

1. The order and degree of

 are ___________.

A. 1,1

B. 1,2

y' + (y' ' )
2

= (x + y' ' )
2

https://dl.doubtnut.com/l/_uSqLO4qucG0L
https://dl.doubtnut.com/l/_ONjae6hvpobt
https://dl.doubtnut.com/l/_fj9GrcQ9JorE


C. 2,1

D. 2,2

Answer:

Watch Video Solution

2. The differential equation corresponding to

 where c is an arbitrary constant is ________

A. 

B. 

C. 

xy = c2

xy' ' + x = 0

y' ' = 0

xy' + y = 0

https://dl.doubtnut.com/l/_fj9GrcQ9JorE
https://dl.doubtnut.com/l/_cK8VpxFzzF7q


D. 

Answer:

Watch Video Solution

xy' ' − x = 0

3. On finding the differential equation

corresponding to  where m is the arbitrary

constant, then m is _________.

A. 

B. 

C. 

y = emx

y

y1

y1

y

y'

https://dl.doubtnut.com/l/_cK8VpxFzzF7q
https://dl.doubtnut.com/l/_AIJyki0Qplze


D. 

Answer:

Watch Video Solution

y

4. The population p of a certain bacteria decreases

at a rate proportional to the population p. The

differential equation corresponding to the above

statement is ____________.

A. 

B. 

=
dp

dt

k

p

= kt
dp

dt

https://dl.doubtnut.com/l/_AIJyki0Qplze
https://dl.doubtnut.com/l/_Kz10X5dl0CBX


C. 

D. 

Answer:

Watch Video Solution

= kp
dp

dt

− kp
dp

dt

5. The solution of log  is ________.

A. 

B. 

C. 

D. 

( ) = ax + by
dy

dx

+ + c = 0
eax

a

e= − by

b

aeax − be− by + c = 0

aex + bey = k

beax + ae− by = k

https://dl.doubtnut.com/l/_Kz10X5dl0CBX
https://dl.doubtnut.com/l/_fIsEtTl7Z0gS


Answer:

Watch Video Solution

6. The general solution of  is ______________.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = y
dy

dx

y = cx

x2 + y2 = c

x2 − y2 = c

y = cx

https://dl.doubtnut.com/l/_fIsEtTl7Z0gS
https://dl.doubtnut.com/l/_9SNnH1GYyi79


7. The differential equation of  is _________.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x2y = k

x2 = 0
dy

dx

x2 + y = 0
dy

dx

x + 2y = 0
dy

dx

y + 2x = 0
dy

dx

https://dl.doubtnut.com/l/_9SNnH1GYyi79
https://dl.doubtnut.com/l/_y7XzT84IIlFk


8. Using  the differential equation

 is reduced to ___________.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = vx,

=
dy

dx

y

x + √xy

x(1 + √v)dv = v√vdx

x(1 − √v)dv = v√vdx

x(1 + √v)dv = − v√vdx

v(1 + √v)dx − v√vdv = 0

https://dl.doubtnut.com/l/_D9dZbbnfkTFO


9. The I.E. of  is

___________.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(1 + y2)dx = (tan− 1 y − x)dy

etan − 1 y

etan − 1 x

tan− 1 y

tan− 1 x

https://dl.doubtnut.com/l/_DvO3ElGitEe5


10. The differential equation associated with the

family of concentric circles having their centres at

the origin is __________.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

=
dy

dx

−x

y

=
dy

dx

−y

x

=
dy

dx

x

y

=
dy

dx

y

x

https://dl.doubtnut.com/l/_atk87BrYrv6U


Additional Questions Choose The Incorrect Answer

1. The differential equation obtained by eliminating

a and b from  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = ae3x + be− 3x

− 9y
d2y

dx2

+ 9y
d2y

dx2

y' ' − 9y = 0

y' = 3ae3x − 3be− 3x

https://dl.doubtnut.com/l/_0unr7UYdBbi0
https://dl.doubtnut.com/l/_iLmUSiOYQlRR


2.  is the general solution of the

differential equation.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = cx − c2

y' = c

y = y' x − (y' )2

y' ' = 0

(y' )2 − xy' + u = 0

3. If  is an I.F. of , then pcos x + py = Q
dy

dx

https://dl.doubtnut.com/l/_iLmUSiOYQlRR
https://dl.doubtnut.com/l/_uSqY6YuTVmwr


A. 

B. 

C.  where 

D. `((d)/(dx))(cosx)

Answer:

Watch Video Solution

tanx

−tanx

p =
f 1(x)

f(x)
f(x) = cos x

4. Solution of  where  is

A. 

B. 

+ mx = 0
dx

dy
m < 0

= − mdy
dx

x

y = cemx

https://dl.doubtnut.com/l/_uSqY6YuTVmwr
https://dl.doubtnut.com/l/_Ry76972jBOtO


C. 

D. 

Answer:

Watch Video Solution

logx = − my + log c

x = ce−my

https://dl.doubtnut.com/l/_Ry76972jBOtO

