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ORDINARY DIFFERENTIAL EQUATIONS

Example Question Solved

1 2 d
1.Ify:Zu4 and u:§m3+5, then %is

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bXk844nxOvx3

2. Find the differential equation for the family of all

straight lines passing through the origin

° Watch Video Solution

3. Form the differential aequation by eliminating
the arbitrary constant a and B from y =A cos x+ B

sin X

o Watch Video Solution



https://dl.doubtnut.com/l/_x3nZ3XFcUygd
https://dl.doubtnut.com/l/_fcV6mgRAvIJo

4. Find the differential equation of the family of

circles passing through the points (a,0) and (-a,0)

° Watch Video Solution

5. Find the differential equation of the family of
parabolas y? =4 ax where a is an arbitrary

constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_BIplsCHzXFHp
https://dl.doubtnut.com/l/_fHvVyMHw0yY9

6. Find the differential equations of the family of all
the ellipses having foci on the y-axis and centre at

the origin.

o Watch Video Solution

7. The general solution of the differential equation

dy y.
— =Zs
dx T

o Watch Video Solution



https://dl.doubtnut.com/l/_7w2CSlYMP75n
https://dl.doubtnut.com/l/_aC5UtlEPZiTt

7
8.Show that y = mx + s m = 0 is a solution of

the differential equation xy’ + 7

1
- —y=0
y

o Watch Video Solution

9. Show that y =a cos (log x)+b sin (logx)x < O is a

soluton of the differential equation

2’y +azy +y=0

o Watch Video Solution

1Q@+mﬂg—=1+y



https://dl.doubtnut.com/l/_ckHN5fMN1T1Y
https://dl.doubtnut.com/l/_V88SqIlG97Qx
https://dl.doubtnut.com/l/_0xungL7atgeg

| ¥J Watch Video Solution

1.  Find tha particular  solution of
(1 + w2)dy — z%ydz = 0 satisfying the condition

y(1) =2

o Watch Video Solution

12.5olve y’ = sin®*(z — y + 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_0xungL7atgeg
https://dl.doubtnut.com/l/_e9q1GCvbPu6r
https://dl.doubtnut.com/l/_6IOgT67QNPm6

dy
13.Solve — = ,/4 2y — 1
olve —— VT + 2y

° Watch Video Solution

dy xT—yY+5
14. Solve =
dr 2z —y)+7

° Watch Video Solution

d
15.Solve =2 — (3z + y + 4)*
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_CxuGX5Py8mDn
https://dl.doubtnut.com/l/_X4kKcoYwGzJa
https://dl.doubtnut.com/l/_egs8VwdmevLI

16. Solve (:132 — 3y2)da: + 2zydy = 0

o Watch Video Solution

17. Solve (y + ,/:c2 + y2)dw —xzdy =0

° Watch Video Solution

18.Solve (2x + 3y)dz + (y — z)dy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_l9OG5qLpFuX9
https://dl.doubtnut.com/l/_X7QWLR3dNjjm
https://dl.doubtnut.com/l/_mQ47huuoWxvc

d d
19. Solve y2 + w2—y = a:y—y
dx dx

° Watch Video Solution

20. Solve (1 + Zew/y)dw -+ Zex/y(l — E)dy =0
Yy

° Watch Video Solution

21.50lve ¥ 49y — e
. ovedw+ y=e

o Watch Video Solution



https://dl.doubtnut.com/l/_7vacyWGQoRXY
https://dl.doubtnut.com/l/_sqAZg8F0m603
https://dl.doubtnut.com/l/_OFiYInQ0n1Y1

22.5olve [y(1 — ztanz) + z° cosz|dz — zdy = 0

o Watch Video Solution

dy 2 2
23. Solve : o + 2ycot x = 3x“cosec’x.
x

o Watch Video Solution

d
24. Solve (1 + .7;3) % + 6:c2y — 1+ 22

o Watch Video Solution



https://dl.doubtnut.com/l/_UbetsjonvCWQ
https://dl.doubtnut.com/l/_VdH5Npkt4r50
https://dl.doubtnut.com/l/_5zwmrvELKguP

25. Solve yeVdx = (y3 + Za:ey) dy

o Watch Video Solution

26. The growth of a population is proportional to
the number present if the population of a colony
doubles in 50 years in how many years will the

population become triple

o View Text Solution



https://dl.doubtnut.com/l/_Rxrmeq6zCp2L
https://dl.doubtnut.com/l/_Rc6wvqb1muOg

27. A radioactive isotope has an ntitial mass 200 mg
which two years later is 50 mg find the expression
for the amount of the isotope remaining at any

time what is its half life

o View Text Solution

28. In a murder investigation a corpse found by a
detective at exactly 8 pm being alert the detective
measued the body temperature again and found it
to be 60° f if the the room temperature is 50° F
and assuming that the body temperature of the

person before deathe was 98.6° f at what time did


https://dl.doubtnut.com/l/_B2YS9fpUndXR
https://dl.doubtnut.com/l/_AprhETiHZjUa

the murder occure ? log 2.43 =0.88789 log (0.5)

=-0.69315

° View Text Solution

29. A tank contains 1000 liters of water in which 100
grams of salts is dissolved brine runs in a rate of 10
liter per minute and each litre contains 5 grams of
dissolved salt the mixture of the tank is kept
uniform by stirring brine runs out at 10 liter per

minute find the amount of salt at any time t

o View Text Solution



https://dl.doubtnut.com/l/_AprhETiHZjUa
https://dl.doubtnut.com/l/_bzpxDvkSTXj0

1. For each the following differential equaltions

determine ists order degree (if exists )

d
()—y+my—cot:1:
dx
d3y d?y dy
—3= 2 5L 14—0

W (da:?’)% dz? dx

d?2 d sin(d?
A LI (zy)
. \/d_y dy
(iv) Iz 4@ — Tz =0
d
W) y—2 = z
dCIJ dy dy
(% * %)
d? dy |2
) z? =2 1 |14 ——| =0
dx (dx)



https://dl.doubtnut.com/l/_T4A8oeFHiaAJ

2
(vii) dy3 :,/1+@
9 dx
(d2°)

d? cos(d
(viii)—g = 2y + (:v y)
d’y dy 3 dy
. Y _ Y _ _ Ty <
(w:)dw2+5lm+ﬁ/dm—x T =€’

o View Text Solution

1. Express each of the following physical statements

in the form of differential equation
(i) radium decays at a rate proportional to the
amount Q present

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


https://dl.doubtnut.com/l/_T4A8oeFHiaAJ
https://dl.doubtnut.com/l/_FLDilR4wJimv

proportional to the product of population and to
the difference between 500000 and the population
(i) 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

A saving amount pays 8% interest per year
compounded continously in addition the income
from another investment is credited to the amount

continously at the rate of Rs 400 per year

o View Text Solution



https://dl.doubtnut.com/l/_FLDilR4wJimv

2. 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.

o Watch Video Solution

1. Find the differential equation of the family of
(i) all non vertical lines in a plane

(i) all non horizontal lines in a plane



https://dl.doubtnut.com/l/_B4gzi76WGk3K
https://dl.doubtnut.com/l/_H90hfJp954ub

| ' vvatch video solution |

2. Form the differential equation of all straight lines

touching the circle 22 + y* = r°.

o Watch Video Solution

3. Find the differential equation of the family of
circles passing through the origin and having their

centres on the x - axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_H90hfJp954ub
https://dl.doubtnut.com/l/_I4XnfwGmeMue
https://dl.doubtnut.com/l/_WYX4yhYSgF3s

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.

o Watch Video Solution

5. Find the differential equation of the family of
parabolas with vertex at (0, — 1) and having axis

along the y-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_3jMjr4Mqa8S5
https://dl.doubtnut.com/l/_0LFEc9aLeXvp

6. Find the differential equations of the family of all
the ellipses having foci on the y-axis and centre at

the origin.

o Watch Video Solution

7. Find the differential equation corresponding to
the family of curves represented by the equation
y = Ae®® + Be 5% where A and B are arbitrary

constants.

o Watch Video Solution



https://dl.doubtnut.com/l/_8EsnddiChBIS
https://dl.doubtnut.com/l/_jd8EU8ixY4WW
https://dl.doubtnut.com/l/_y0cKMHclhnPS

8. Find the differential equation of the curve

represented by zy = ae® + be "% + z?.

° Watch Video Solution

Exercise 10 4

1. Show that each of the following expressions is a
soluton of the corresponding given differential
equation

() y = 22°, 2y’ = 2y

(ily=ae® +be *,y —y=0

o Watch Video Solution



https://dl.doubtnut.com/l/_y0cKMHclhnPS
https://dl.doubtnut.com/l/_6RpaiZzMVoUQ

2. Find value of m so that the function y = €™ is a
solution of the given differential equation.

y'' =5y +6y=0

o Watch Video Solution

3. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_6RpaiZzMVoUQ
https://dl.doubtnut.com/l/_7tEW2pJhZfTB
https://dl.doubtnut.com/l/_j5QnFKcgsOm1

4. Show that y = e~ ¥ + mx + n is a solution of
d2

the differential equation e"”P —1=0.
x

o Watch Video Solution

b
5. Show that y = ax + 7 =# 0 is a solution of

the differential equation z?y’’ + zy’ —y = 0.

o Watch Video Solution

6. Show what y = ae 3% + b, where a and b are

arbitary constants, is a solution of the differential


https://dl.doubtnut.com/l/_WGZXYyCN0jrg
https://dl.doubtnut.com/l/_0OBdIFD9ERvC
https://dl.doubtnut.com/l/_fEua117RIvfv

ton ¥ 3% _
equalong—k dz

o Watch Video Solution

7. Show that the differential equation representing
the family of curves y* = 2a(m + a%) where a is

positive parameter, S

dy \* dy
?—2zy— | =38
(y vy dx ) d:L'

o Watch Video Solution

8. Show that y = acosbx is a solution of the

: : . dPy 2
differential equation F + b’y = 0.
x


https://dl.doubtnut.com/l/_fEua117RIvfv
https://dl.doubtnut.com/l/_LDZeGZhMJHIG
https://dl.doubtnut.com/l/_dXmZ3NfVHC5S

o 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

d
by Md—‘; = F — kV, where k is a constant.

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

o Watch Video Solution



https://dl.doubtnut.com/l/_dXmZ3NfVHC5S
https://dl.doubtnut.com/l/_RHCCdBHJaT0i

2. The velocity v, of a parachute falling vertically

tisfies th tion v — ol1- 2 wh
satisnes eequa 1on vd(]j = k2 s W ereg

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

find v in terms of x.

o Watch Video Solution

3. Find the equation of the curve whose slope is

y—1
2 4+

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

o Watch Video Solution



https://dl.doubtnut.com/l/_dMkw2FyfqMQC
https://dl.doubtnut.com/l/_920MH3KMrTjY

4. Solve the differential equations :

2

dy [l1-y
de \| 1 - 22

o Watch Video Solution

Exercise 10 6

1. Solve the differential equations :

[:1: + ycos(%)]dw = wcos(%)dy

o Watch Video Solution



https://dl.doubtnut.com/l/_xOLgfq4LTaI1
https://dl.doubtnut.com/l/_JQUqPsfKIxJ1

2. Solve the differential equations :

(333 + y3)dy — z?ydz = 0

° Watch Video Solution

3. Solve the differential equations :

ye%dm = (ace% + y)dy

o Watch Video Solution

4. Solve the differential equations :

2zydxr + (932 + 2y2)dy =0

| e


https://dl.doubtnut.com/l/_5LHEZ4ocykVD
https://dl.doubtnut.com/l/_lhJI1F9wco7z
https://dl.doubtnut.com/l/_he9VTfwh6Ntu

| &9 Watch Video Solution

5. Solve the differential equations :

(y2 — ny) dr = (:1:2 — 2ccy) dy

o Watch Video Solution

6. Solve the following differential equations :

dy 2<y>
T— =Yy — T Cos"| —
dx T

° Watch Video Solution



https://dl.doubtnut.com/l/_he9VTfwh6Ntu
https://dl.doubtnut.com/l/_bgKLsu5BZZ5A
https://dl.doubtnut.com/l/_QQ4rOT45zCHu

7. (1 + 3e%)dy + 3g7 (1 — %)dw = 0, given that

y=0andzx =1

o Watch Video Solution

8. (a:z + y2)dy = zydz. It is given that y(1) =1

and y(zg) = e. Find the vale of x,.

o Watch Video Solution

Exercise 10 7



https://dl.doubtnut.com/l/_OxvUkkjjZdjr
https://dl.doubtnut.com/l/_DRWPQAqsCKbg

1. Solve the following Linear differential equations :

dy :
cost— + ysinz =1
dx

o Watch Video Solution

d
2.(1—3:2)%—333/:1

o Watch Video Solution

3. Solve the following linear differential equation

d
_y+£ = sinx
dz T

o Watch Video Solution



https://dl.doubtnut.com/l/_URavTgVzoxZb
https://dl.doubtnut.com/l/_3gYTA42H1AtM
https://dl.doubtnut.com/l/_kzmIXbiQ53Pf

dy
dx

+ 2zy = /x? + 4

4, (a:2 + 1)

° Watch Video Solution

5. (293 — 10y3)dy + ydx =0

° Watch Video Solution

G.wsina:d—y + (xcosz + sinz)y = sinx
T

o Watch Video Solution



https://dl.doubtnut.com/l/_kzmIXbiQ53Pf
https://dl.doubtnut.com/l/_G9aESmMcTrOY
https://dl.doubtnut.com/l/_jWHeBK3JhMJ0
https://dl.doubtnut.com/l/_85oY7gKBaKiB
https://dl.doubtnut.com/l/_TkKoDB1WXnPf

o Watch Video Solution

8. Solve the following linear differential equation

dy y 1 /=
& aave Y

o Watch Video Solution

d
9.(1+x+my2)%+(y—l—y3) =0

o Watch Video Solution



https://dl.doubtnut.com/l/_TkKoDB1WXnPf
https://dl.doubtnut.com/l/_kS46HkH8TBjW
https://dl.doubtnut.com/l/_ZqIAunCf6BeL
https://dl.doubtnut.com/l/_Plm8CxXYPgDO

10. Solve the following linear differential equation

dy Y sin 2z
+ —
dx x logx logz

° Watch Video Solution

d
11.(w—i—a)% — 2 = (z +a)*

o Watch Video Solution

dy sin? z 32

12.-2 — -
dz ~ 1+a4° 1t+a%°

° Watch Video Solution



https://dl.doubtnut.com/l/_Plm8CxXYPgDO
https://dl.doubtnut.com/l/_HLsxXzMBHlT0
https://dl.doubtnut.com/l/_z07pqfHe22EQ
https://dl.doubtnut.com/l/_bgKLktOQZtLC

13. Solve the following linear differential equation

dy
r— +y=zlogx
dx

o Watch Video Solution

dy 2 _
4. 2— + 2y — x*loge =0
dx

° Watch Video Solution

dy 3y 1 ) )
15. — 4+ — = E,glven that y=2 when x=1.

o Watch Video Solution



https://dl.doubtnut.com/l/_bgKLktOQZtLC
https://dl.doubtnut.com/l/_4UKjnDcCe776
https://dl.doubtnut.com/l/_CtrPI3Tr8vcm

Exercise 10 8

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 ?

o 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


https://dl.doubtnut.com/l/_mSZXQBWJP71H
https://dl.doubtnut.com/l/_KIywxwgG1q5q

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 E:Ri—l—L%, where E is the

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_KIywxwgG1q5q
https://dl.doubtnut.com/l/_r9rCN2nJk2bT
https://dl.doubtnut.com/l/_B93196z2mXJ5

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.

o Watch Video Solution

5. Suppose a person deposits 10,000 Indian rupees
in a bank account at the rate of 5% per annum
compounded continuously. How much money will

be in his bank account 18 months later?

o Watch Video Solution



https://dl.doubtnut.com/l/_B93196z2mXJ5
https://dl.doubtnut.com/l/_PdfJQG39HBal

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 10 % of the original number of radioactive
nuclei have undergone disintegration in a period of
100 years. What percentage of the original

radioactive nuclei will remain after 1000 years.?

o Watch Video Solution

7. Water at temperature 100° C cools in 10 minutes

to 80° C in a room temperature of 25° C.


https://dl.doubtnut.com/l/_PdfJQG39HBal
https://dl.doubtnut.com/l/_iPtoe7LxADf4
https://dl.doubtnut.com/l/_fA3CclQcRpLY

Find
(i) The temperature of water after 20 minutes

(ii) The time when the temperature is 40° C

11
[logel—5 = — 0.3101, log, 5 = 1.6094

° Watch Video Solution

8. 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 180° F, and 10
minutes later it was 160° F. Assume that constant

temperature of the kitchen was 70° F..


https://dl.doubtnut.com/l/_fA3CclQcRpLY
https://dl.doubtnut.com/l/_R9GTnazcrIny

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

AM.?

o Watch Video Solution

9. A pot of boiling water at 100° C' 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 80° C, and another 5 minutes later it
has dropped to 65° C. Determine the temperature

of the kitchen.

° Watch Video Solution



https://dl.doubtnut.com/l/_R9GTnazcrIny
https://dl.doubtnut.com/l/_v4TwVHO7kZsd
https://dl.doubtnut.com/l/_UV64vk6h9SW5

10. A tank initially contains 50 litres of pure water.
Starting at time t = O 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 ¢ > 0.

o Watch Video Solution

Exercise 10 9



https://dl.doubtnut.com/l/_UV64vk6h9SW5

1. The order and degree of the differential equation

d?y dy 3
T (%) e

=

= ( are respectively.

A 23

B.3,3

C.2,6

D.24

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_W593ZJXSuuw3

2. The differential equation representing the family

of curves y = Acos(xz + B), where A and B are

parameters, is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2zeLVX8vSd4V

3. The order and degree of the different equation
Vvsinz(dz + dy) = y/cosz(dx — dy) is

A 1,

B. 2,2

C. 1]

D. 2,1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Gni76oj2iv8f

4. The order of the differential equation of all

circles with centre at (h,k) and radius 'a' is .......

A2

B.3

C.4

D. 1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HbTtfFOchD0y

5. The differential equation of the family of curves

y= Ae” +be *, where A and B are arbitrary

constant is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8hfJBOOOLlMY

6. The general solution of the differential equation

dy y.
— =Zs
dzx T

A. xy=k

B.y=k log x

C. y=kx

D. log y =kx

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LPDBKd6Af2qR

7. The solution of the differential equation

dy
2z — — y = 3 represents
dx

A. straight lines
B. circles
C. parabola

D. ellipse

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_0YEzgQRWUEko

. dy .
8.The solution of o + p(xz)y = 0is
T

Ay = ce /Pl
B.y = ce /P
C.z = ce /P

D.xz = celPW

Answer: B

o Watch Video Solution



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

9. The integrating factor of the differential

d
equation d—y + P(x)y = Q(x) is x, then P(x)
T

Aac
eA

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_V47iIWnMLooU

10. The integrating factor of the differential

d
equation d—y + P(x)y = Q(x) is x, then P(x)
T

A. X

2
B.

0

T
2

1
z
1

D

mz

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ytIPe3fQ6qoA

1. The degree of the differential equation

dy 1 [dy 2 1 dy ’
=1
y(z) i dx i 1.2 (dw) i 1.2.3 (dcc i

IS

A2

B.3

C.1

D.4

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Uht9W0ehUUUp
https://dl.doubtnut.com/l/_SOARshGnoVvF

12. If p and q are the oder and degree of the
differential equation
W (4, h

—= 4+ 3 xy = cos x, when
ydx dw2 4
Ap<q
B. p=q

Cp>q

D. p exist and q does exist

Answer: C

° Watch Video Solution



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

13. The solution of the differential equation

d 1
y—I— =0is

dx J1 — 22

A.y—l—sin_lw =c
B.z +sin 'y=0
C.y2 +2sin "tz =c¢

D.z2 +2sin " ly =0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_bW8gkru2sR08

14. The solution of the differential equation

dy

— = 2xyis

dx Y
Ay= ce”
B.y = 222 + ¢

2

Cy=ce ¥ +c

D.yzwz—l—c

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_X4MwCQu7iVE3

15. The general solution of the differential equation
log(j—z) =z +yis

Ae® +e¥ =c

B.e" +e Y =c

Ce "+eY=c

D.e *4+e ¥Y=c¢

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_79oT8SQxhyDB

d
16. The solution of Y _ 297 % s

T
A2 + 29 =¢
B.2* — 29 =¢
c 1 1
. — — — = ¢

2% 2Y
D.x+y=c
Answer: C

o Watch Video Solution



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

17. The solution of the differential equation

d
y _
A.$¢E =k
y _
B gb; = kx
Cydsl =k
T
y _
D.qﬁ; = ky
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ucWRGjnZ0wmf

18. If sinx is the integrating factor of the linear
. . . dy .
differential equation o + Py = @, thenPis
x
A. log sinx
B. cos x
C.tan x

D. cot x

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Bzv3kbK9inkx

19. The number of arbitrary constants in the

general solutions of order n and n+1 are

respectively

A.n-1,n

B. n,n+1

C.n+1,n+2

D. n+1,n

Answer: B

o Watch Video Solution



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

20. The number of arbitrary constants in the

particular solution of a differential equation of

third order is

A3

B.2

C.1

D.O

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_JxXvQMRQdbh2

21. Integrating factor of the differential equation is

dy a:—l—y—i—lis
dr  z+1

1
A.
Tz +1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_FPqGEPaOv5I6

22. The population P in any year t is such that the
rate of increase in the population is proportional to

the population. Then

A P = ceM
B.P = ce ™
C. P = ckt
D.P=C
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_n13qRyD3Q4Gr

23. 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 P = ceM
B.P = ce ™
C. P = ckt
D.Pt=C
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Zl8lNgo4ifg7

24. If the solution of the differential equation

dy az+3
dr 2+ f

ofais:

represents a circle , then the value

A2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Qn28nh2jiqH0
https://dl.doubtnut.com/l/_QQGit1jrY8qV

25. The slope at any point of a curve y = f(z) is
. dy 2 .
given by e 3z“ and it passes through ( — 1, 1)

. Then the equation of the curve is

Ay = z3 + 2
B.y = 322 + 4
Cy=3z>+4
D.y=a>+5
Answer: A

° Watch Video Solution

Additional Problems


https://dl.doubtnut.com/l/_QQGit1jrY8qV

1. Find the order and degree of the following

differential equations

dy 5
(I)%+y—w
iy +y° ==
(i) y’ + 3y +y% =

d? dy
(IV)E+-’E— y+%

d? d d?
W=yt =2+ Lo
dz d 3\ 2

(¢2°)

(vi)y" + (y2) = (az + y2)

wiiiiyy' + ()° = z(z + y)°

(x) sinz(dz + dy) = cosx(dz — dy)

(ix)


https://dl.doubtnut.com/l/_zL4RvxQbMJno

o View Text Solution

2. Find the differential equation of the family of
straight lines y =mz + % when (i) m is the
parameter (ii) a is the parameter (iii) a,, m both are

parameters

o View Text Solution

3. Find the differential equation that will
represented family of all circles having centres on

the x axis and the radius is unity

la . _


https://dl.doubtnut.com/l/_zL4RvxQbMJno
https://dl.doubtnut.com/l/_4G4jvnH7rXUm
https://dl.doubtnut.com/l/_vfSKJLRv3Nlg

| ¥ VIew |ext Solution J

4. Form the differential equation from

o Watch Video Solution

5. Verify that the function y=a cos x + b sin x is a

solution of  the differential equation

dy

cosr— + ysinx = b
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_vfSKJLRv3Nlg
https://dl.doubtnut.com/l/_m07XJ5nMcXuY
https://dl.doubtnut.com/l/_nV2KdYUcoI9e

6. Verify that the function y =4 sin 3x is a solution of
. . _d%y
the differential equation P +9y =0
T

o Watch Video Solution

7. Verify that function y =az’+ bz +c is a
d2

solution of the differential equation — = 2a
dz

° Watch Video Solution

8. Verify that the function y = e 3% is solution of

. . . dly dy
the differential equation + —6y=20
dwz dx



https://dl.doubtnut.com/l/_hzxfrEEMKaFg
https://dl.doubtnut.com/l/_e7bvE4KmK70e
https://dl.doubtnut.com/l/_0YKfTGLjl73N

‘ o Watch Video Solution

9.Solve e”4/1 — yidx + %dy =0

o Watch Video Solution

10. Solve

d
(w+y)2dy a’
XL

o Watch Video Solution



https://dl.doubtnut.com/l/_0YKfTGLjl73N
https://dl.doubtnut.com/l/_QzbUsyzYVdnG
https://dl.doubtnut.com/l/_ib1Tx5peFmik

1. Find the cubic polynomial in x which attains its
maximum value 4 and minimum value 0 at x =-1 and

1 respectively

o Watch Video Solution

12. The normal lines to a given curve at each point
(x,y) on the curve pass through the point (2,0) the
curve passes through the point (2,3) formulate the
differential equation representign the problem and

hecne find the equation of the curve

o Watch Video Solution



https://dl.doubtnut.com/l/_8ih7mNh7KHKm
https://dl.doubtnut.com/l/_iXDixkYAubrD

13. Solve (21 /xy — xdy +dz =0

o View Text Solution

14. Solve (333 + 3:r:y2)da: + 3:1:2y) dy =0

o View Text Solution

d — 2
15. Solve J _ ylz y)
dr  z(x — 3y)

° View Text Solution



https://dl.doubtnut.com/l/_TDhHOixLYldJ
https://dl.doubtnut.com/l/_zaU4QumQM7lt
https://dl.doubtnut.com/l/_Imkp8AsTMGmg

16. Solve (acz + yz)dy = zydz

o View Text Solution

17. Find the equation of the curve passing through

(1,0) and which has slope 1 + % at (xy)

° Watch Video Solution

dy
18. — 4+ ycotx = 2cosx
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_dbyLrzlGxnKJ
https://dl.doubtnut.com/l/_iRGMOMBL8RwW
https://dl.doubtnut.com/l/_nQwQSq03Ypo6
https://dl.doubtnut.com/l/_G2pUX6GVQFkG

dx

d
19. Solve (1 — 93)2) LA 2zy = x4/1 — x°

o View Text Solution

dy - 2
20. Solve (z + 1)5 —y=¢€e"(z+1)

° Watch Video Solution

21. The LE. of (1 + yz)da: = (tan_ly — x)dy is

o Watch Video Solution



https://dl.doubtnut.com/l/_G2pUX6GVQFkG
https://dl.doubtnut.com/l/_qdEUoxwuzqsm
https://dl.doubtnut.com/l/_TYlzTVcIgvje
https://dl.doubtnut.com/l/_UKHUZdp91pxd

22.dz + zdy = e Y sec? ydy

° Watch Video Solution

23. In a certain chemical reaction the rate of
conversion of a susbtance at time t is proportional
to the quantity of the substance still
undtransformed at that instant at the end of one
hour 60 grmas remain and at the end of 4 hour 21
grmas how many grams of the substance was there

initially

o Watch Video Solution



https://dl.doubtnut.com/l/_UKHUZdp91pxd
https://dl.doubtnut.com/l/_oLTJBusGjDH8

24. The temperature T of a cooling object drops at a
rate proportional to the difference T-S where S is
constant temperature of surrounding medium if
initially T= 150° C find the temperature of the

cooling object at any time t

° Watch Video Solution

25. The sum of Rs 1000 is compounded continously
the nominal rate of interest being four per cent per
annum in how many years will the amount be twice

the original principal [log, 2 = 0.6931]

[ o Wiakt~hh \iAdan Caliikian



https://dl.doubtnut.com/l/_GvlJIcXSq4A8
https://dl.doubtnut.com/l/_WUZFQINZ62ck

YVOULAIL VINMGY JVIUVLGIVIEE P )

26. A cup of coffee at temperature 100° C is placed
in a room whose temperature is 15°C and it cools
to 60° C in 5 minutes. Find its temperature after a

further interval of 5 minutes

o Watch Video Solution

27. The rate at which the population of a city
increases at any time is propotional to the
population at that time. If there were 1,30,000

people in the city in 1960 and 1,60,000 in 1990 what


https://dl.doubtnut.com/l/_WUZFQINZ62ck
https://dl.doubtnut.com/l/_H4ANcicTpkuk
https://dl.doubtnut.com/l/_0bpv2V7JQ6tC

population may be anticipated in 2020.

[loge(16/13)=.2070;e.42=1.52]

o Watch Video Solution

d
28. The integrating factor of d_y + 2£ = e s :
x x

A.log x
B. z*
C.e”

D.d

Answer: B



https://dl.doubtnut.com/l/_0bpv2V7JQ6tC
https://dl.doubtnut.com/l/_kXfenjjraQ2M

| & Watch Video Solution

29. If cos x is an integrating factor of the differntial

d
equation % + Py = @ then P=........

A.—cotx
B. cot x
C.tan x

D.—tancx

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kXfenjjraQ2M
https://dl.doubtnut.com/l/_gr7Kk0sOJBXe
https://dl.doubtnut.com/l/_btqfGFJB1rOj

30.dz + zdy = e Y sec’® ydy

D.e Y

Answer: C

o Watch Video Solution

dy 1

31. The integrating factor of +
dr xlogx

IS :


https://dl.doubtnut.com/l/_btqfGFJB1rOj
https://dl.doubtnut.com/l/_jvRBohIxV2ZS

Answer: B

o Watch Video Solution

32. Solution of Z—w + mx = Owherem < Ois
(]

my


https://dl.doubtnut.com/l/_jvRBohIxV2ZS
https://dl.doubtnut.com/l/_ZBuVOorpL2HA

Cx=my—+c

D. x=c

Answer: B

o Watch Video Solution

33. y =cx — c¢® is the general solution of the

differential equation.

A) —zy+y=0

B.y" =0


https://dl.doubtnut.com/l/_ZBuVOorpL2HA
https://dl.doubtnut.com/l/_xIUSAo4HnwqX

D.(y')? +xy +y=0

Answer: A

° Watch Video Solution

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

all non- vertical lines in a plane

dy
A— =0
dzx
B.al?yL =0
dz?
dy
C.—2 =
dzx m
d2
D _y =m



https://dl.doubtnut.com/l/_xIUSAo4HnwqX
https://dl.doubtnut.com/l/_edLD7QxeR4rG

Answer: B

o Watch Video Solution

35. The differential equation of all circles with

centre at the origin is .........

A. xdy +y dx=0

B. x dy -y dx=0

C.x dx +y dy=0

D. x dx-ydy=0

Answer: C



https://dl.doubtnut.com/l/_edLD7QxeR4rG
https://dl.doubtnut.com/l/_EIVBj63VoYsu

‘ ° Watch Video Solution

36. The differential equation of the family of lines

Yy = maxis:

d
A.—y:m

dx

B.ydr — xdy = 0

d2
¥
dz?
D. ydx+xdy=0
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EIVBj63VoYsu
https://dl.doubtnut.com/l/_BoC9KXpreDfm

37. The degree of the
dy\'? a2
L (Y
dx dmz

A1l

B.2

C.3

D.4

Answer: B

differntial

equation

o Watch Video Solution



https://dl.doubtnut.com/l/_8btoQjTH2SkK

38. The degree of the differential equation

(1 + (Z—i)z)%

p = where p is a constant is :
&y
dz?
A1l
B.3
C.—2
D. 2
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_aOHazmr68W92
https://dl.doubtnut.com/l/_ariaa7X46n1U

39. The amount present in a radio active element
disintegrates a rate proportional to its amount the
differntial equation corresponding to the above

statement is (k is negative )

d k
Lk
dt P

dp
B. — = kt
dp

dp
D. — = — kt

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ariaa7X46n1U
https://dl.doubtnut.com/l/_1CQHFKxsmYVE

40. On putting y =vx the homogeneous equation
z2dy + y(x + y)dz = 0 becomes ...

A zdv + (2’0 + vz)d:c =0

B.vdx + (2:1: + w2)d'v =0

C.v’dx — (:c + a:2)dw =0

D. vdv + (2:13 + wz)dw =0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1CQHFKxsmYVE

