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ORDINARY DIFFERENTIAL EQUATIONS

Worked Example

1. Determine the order and degree ( if exists ) of the

following equations .

43 d2y\°  [dy\°®
5 (2 () oo
dx dx dr
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2. Determine the order and degree ( if exists ) of the

following equations .

ETIRNE: du\ 10
(d_zi) +4<%) + 3y = 5sinx
x

o Watch Video Solution

3. Determine the order and degree ( if exists ) of the

following equations .

d? d d?y
—y—|—3(—y) =z log( )
da? dx dz?

o Watch Video Solution



https://dl.doubtnut.com/l/_Yhtdp2dV1hly
https://dl.doubtnut.com/l/_ye7dq98YZgf7
https://dl.doubtnut.com/l/_xrGXUcsQ9M1z

4. Determine the order and degree ( if exists ) of

the following equations .

dy 271 2
1+(%>]

o Watch Video Solution

dz?

5. Determine the order and degree ( if exists ) of the

following equations .

2
(1+y) =y

o Watch Video Solution



https://dl.doubtnut.com/l/_djZtxa5Dgym6
https://dl.doubtnut.com/l/_PcnnieAmlJuF

6. Determine the order and degree ( if exists ) of the

following equations .

d2 dy\ T
5o
dx dx

o Watch Video Solution

7. Determine the order and degree ( if exists ) of the
following equations .

dy + (xy — sinz)dx = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_3SI5xdgm7IkP
https://dl.doubtnut.com/l/_Q2WIZL037lKh

8. Determine the order and degree ( if exists ) of the

following equations .

dy dx
— +3 2— =10
dx oy dy

° Watch Video Solution

9. Find the differential equation for the family of all

straight lines passing through the origin

o Watch Video Solution



https://dl.doubtnut.com/l/_gqoAeLcRXmKj
https://dl.doubtnut.com/l/_Ee66lMPhux4Y

10. Form the differential equation by eliminating
the arbitary constants A and B from

y = Acos2zx + Bsin2zr

o Watch Video Solution

1. 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/_SCa4QbUfIeKe
https://dl.doubtnut.com/l/_vzClgmoZvP91

12 Form the differential equation from

Az + By =1

° Watch Video Solution

13. Form the differential equation from

y* = 4a(z — a)

o Watch Video Solution

14. Show that y® =4az is a solution of the

. : . dy 2a
differential equation =
dz Y

| 1


https://dl.doubtnut.com/l/_rDCIELbwo5uN
https://dl.doubtnut.com/l/_i92gKEZIuidR
https://dl.doubtnut.com/l/_NSMnaUIQEd9n

| ¥J Watch Video Solution

3
15. Show that y = max + E(m # 0) is a solution

of differential equation .

zy' +3(y’) —y=0

o Watch Video Solution

16. Show that y = sin(m sin 1 :r;) is a solution of

the differential equation

(1 —azz)y” + 2y’ +miy =0

o Watch Video Solution



https://dl.doubtnut.com/l/_NSMnaUIQEd9n
https://dl.doubtnut.com/l/_eIKGhehmMxNz
https://dl.doubtnut.com/l/_W0nj68LKdhVC

2
17. Show that y = (cos_1 a:) is a solution of the
differential equation .

(l—wz)y"—wy'—2=0

° Watch Video Solution

18. Solve
dy — [4—y?
de \| 4 — 22

o Watch Video Solution



https://dl.doubtnut.com/l/_haGN4cLOWFrT
https://dl.doubtnut.com/l/_9X5v7raiiYRP

19. Solve

(1 + azz)dy = zydz given that y(0) =1

o Watch Video Solution

20. Solve

d

& cos(z + y)
dx

o Watch Video Solution

21. Solve
dy



https://dl.doubtnut.com/l/_MpXTq5M4rktO
https://dl.doubtnut.com/l/_IDQXixH5Nqm4
https://dl.doubtnut.com/l/_EJMOFCVQSeRl

| QJ View Text Solution

22.Solve

dy z+y+1
de 2z +2y+5

° View Text Solution

23. Solve

dy 2
_— —_ — ]_
= Bz —y—1)

° View Text Solution



https://dl.doubtnut.com/l/_EJMOFCVQSeRl
https://dl.doubtnut.com/l/_eTxRMl28wLAn
https://dl.doubtnut.com/l/_uRK4dQmilfiO

24. Solve

(a:3 — 3azy2)das + 2z%ydy = 0

o View Text Solution

25. Solve
d
dx x T

o Watch Video Solution

26. Solve

xdy — ydy(\ [z + yz)dw

[ -


https://dl.doubtnut.com/l/_e7nNeXsCcDY5
https://dl.doubtnut.com/l/_zYpsJmUTOJSe
https://dl.doubtnut.com/l/_gbXrUWxyIpyB

| o Watch Video Solution

27.Solve

dy  xy—2y°

de z? — 31y

° View Text Solution

28. Solve

/1 - yidz = [sin_l(y - w)]dy

o View Text Solution



https://dl.doubtnut.com/l/_gbXrUWxyIpyB
https://dl.doubtnut.com/l/_vBGDq2zvq0vk
https://dl.doubtnut.com/l/_iTa5Aqs3yb5d

29. Solve

Sl + 3ytanz = 3z%cos’ z

dx

° View Text Solution

30. Solve

yeldx = (y4 = 3wey) dy

o View Text Solution

31. Solve

d
(1 + :133)% + 3a:2y = (1 ~+ :133)



https://dl.doubtnut.com/l/_doWYxrrDQjrd
https://dl.doubtnut.com/l/_nLu0xqfYyDcT
https://dl.doubtnut.com/l/_3ahUel88w7kZ

| @ Watch Video Solution

32.Solve

dy = z°dy + 3z’ydy — sec(secx + tanz)dzx

o View Text Solution

33. The rate at which the population of a city
increases at any times is proportional to the

population anticipated after 3 more years .

o View Text Solution



https://dl.doubtnut.com/l/_3ahUel88w7kZ
https://dl.doubtnut.com/l/_X7gSPXOMZ2sl
https://dl.doubtnut.com/l/_5rrgOCWfeA0a
https://dl.doubtnut.com/l/_nC3nXGi8JUGJ

34. A radioactive substance disintegrates at a rate
proportional to its mass . When its mass is 100
mgm , the rate of integration is 0.051 mgm per day
. How long will it take for the mass to be reduced

from 100 mgm to 50 mgm

o Watch Video Solution

35. A cup of coffee at temperature 100° C is placed
in a room whose temperature is 20° C' and it costs
to 60° C in 10 minutes find the temperature after a

further interval of 10 minutes .

o Watch Video Solution



https://dl.doubtnut.com/l/_nC3nXGi8JUGJ
https://dl.doubtnut.com/l/_f2ULOahcvA0P

36. A tank contains 1000 litres of water in which 100
grams of salt is dissolved Salt solution runs at a
rate 10 litres per minute , each litre contains 5
grams of dissolved salt . The mixture of the tank is
kept uniform by stirring . Salt solution runs out at
20 litres per minute . Find the amount of salt at any

time.

o View Text Solution

Solution To Exercise 10 1


https://dl.doubtnut.com/l/_f2ULOahcvA0P
https://dl.doubtnut.com/l/_QxrKQ0Pq7ypN

1. Determine its order, degree (if exists)

dy
— + 2y =cotx
dx

o Watch Video Solution

2. Determine its order, degree (if exists)

2
d*y\* _d’y _dy

° Watch Video Solution

3. For each of the following differential equations ,

determine its order , degree ( if exist )


https://dl.doubtnut.com/l/_zt7IPoHyj5zM
https://dl.doubtnut.com/l/_1A6Jgx18dHvY
https://dl.doubtnut.com/l/_six1zjFV13np

2
d?y N dy’ . (d%y
— — | = zsin| —
dz? dr v dz?

° View Text Solution

4. Determine its order, degree (if exists)

[ dy dy

° Watch Video Solution

5. Determine its order, degree (if exists)

&) @@

dz dz

o Watch Video Solution



https://dl.doubtnut.com/l/_six1zjFV13np
https://dl.doubtnut.com/l/_pXrRdXTRyaAj
https://dl.doubtnut.com/l/_wujF1OG8JXPB

6. Determine its order, degree (if exists)

dzy dy 212
2__ 7 1 — =0
v dz? " " (dm)

o Watch Video Solution

7. Determine its order, degree (if exists)

() - (@)

o Watch Video Solution



https://dl.doubtnut.com/l/_wujF1OG8JXPB
https://dl.doubtnut.com/l/_7ppEKldhGZyj
https://dl.doubtnut.com/l/_cdIKqczbS2II

8. Determine its order, degree (if exists)

d*y dy
E =Ty -+ cos %

o Watch Video Solution

9. Determine its order, degree (if exists)

d*y _dy
7 4522 de = z°
d:z:2+ diU—i_/yx v

o Watch Video Solution

10. Determine its order, degree (if exists)

(%)
a‘: —
x:ey dx



https://dl.doubtnut.com/l/_Tp9lYw5Gdj4j
https://dl.doubtnut.com/l/_9FuP6box9NDy
https://dl.doubtnut.com/l/_WdDuYQ6KVgoN

‘ ° Watch Video Solution

Solution To Exercise 10 2

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_WdDuYQ6KVgoN
https://dl.doubtnut.com/l/_T6t5CHiEcQoQ

2. Express each of the following physical statements
in the form of differential equation.

(i) The population P of a city increases at a rate
proportional to the product of population and to
the difference between 500,000 and the

population.

° Watch Video Solution

3. Express each of the following physical statements
in the form of differential equation.
(i) For a certain substance, the rate of change of

vapor pressure P with respect to temperature T is


https://dl.doubtnut.com/l/_dUfKdGEMIayR
https://dl.doubtnut.com/l/_C4xI9v2qv5J1

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 8 % interest per year,
compounded continuously. In addition, the income
from another investment is credited to the amount

continuoulsy at the rate of Rs. 400 per year.

o Watch Video Solution



https://dl.doubtnut.com/l/_C4xI9v2qv5J1
https://dl.doubtnut.com/l/_dkWOoYxoitJn
https://dl.doubtnut.com/l/_kJsKhXYTKpo1

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.

o Watch Video Solution

Solution To Exercise 10 3

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

all non- vertical lines in a plane

o Watch Video Solution



https://dl.doubtnut.com/l/_kJsKhXYTKpo1
https://dl.doubtnut.com/l/_jmB9TtezdGXM

2. Form the differential equation of all straight lines

touching the circle 2 + y* = r°.

° 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/_sCrIC6aHykxq
https://dl.doubtnut.com/l/_vQLQCAhVh4jw

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/_YgTVwE2sbjee
https://dl.doubtnut.com/l/_imJ1H3xdFEIJ

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 %% where A and B are arbitrary

constants.

o Watch Video Solution



https://dl.doubtnut.com/l/_sh71nTkqvG0Q
https://dl.doubtnut.com/l/_HSKtukfTT6JQ
https://dl.doubtnut.com/l/_VOHwaaUlWs8m

8. Find the differential equation of the curve

represented by zy = ae® + be "% + z?.

° Watch Video Solution

Solution To Exercise 10 4

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

equation.

(3)y = 2% 2y’ = 2y

o Watch Video Solution



https://dl.doubtnut.com/l/_VOHwaaUlWs8m
https://dl.doubtnut.com/l/_PIP8XmQUTRsu
https://dl.doubtnut.com/l/_6DCkre3Vjn3q

2. Show that each of the following expressions is a
solution of the corresponding given differential
equation.

(il)y = ae” +be "5y —y=0

o Watch Video Solution

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

y +2y=20

o Watch Video Solution



https://dl.doubtnut.com/l/_6DCkre3Vjn3q
https://dl.doubtnut.com/l/_pzC5ubGXm4C3
https://dl.doubtnut.com/l/_w6lqRpYqJdRf

4. 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

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/_w6lqRpYqJdRf
https://dl.doubtnut.com/l/_E2RogUObbnsk

6. Show that y = e~ * + max + n is a solution of
d2

the differential equation ewP —1=0.
x

o Watch Video Solution

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

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

o Watch Video Solution

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

arbitary constants, is a solution of the differential


https://dl.doubtnut.com/l/_qaswDzcSHmUp
https://dl.doubtnut.com/l/_k0mWPAxnKmgR
https://dl.doubtnut.com/l/_Ia4QA8Wp3yKM

ton ¥ 3% _
equalong—l— dz

o Watch Video Solution

9. 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

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

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


https://dl.doubtnut.com/l/_Ia4QA8Wp3yKM
https://dl.doubtnut.com/l/_gDrgP5gGPK0p
https://dl.doubtnut.com/l/_fQkFKZcE8VUh

o Watch Video Solution

Solution To Exercise 10 5

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/_fQkFKZcE8VUh
https://dl.doubtnut.com/l/_DxFRsYW5svVv

2. The velocity v, of a parachute falling vertically

, , dv V2
satisfies the equation Chri 1-— 5] , Where g

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/_RFq8MeE6NOrt
https://dl.doubtnut.com/l/_sEiUi2yq72Hx

4. Solve the differential equations :

2

dy [l1-y
de |/ 1— 22

o Watch Video Solution

5. Solve the differential equations :

ydx + (1 + a:2)ta,n_1 xdy =0

o Watch Video Solution

6. Solve the differential equations :

d
sin. =2 — a,y(0) =1
T


https://dl.doubtnut.com/l/_HGeHLtRE47Ig
https://dl.doubtnut.com/l/_Q072Ae9OGNuY
https://dl.doubtnut.com/l/_HQE7ViJGLnz5

° Watch Video Solution

7.Solve the differential equations :

dy

7 =Y 4 gleY
dx

o Watch Video Solution

8. Solve the differential equations :

(e + 1)cos zdz + € sinxdy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_HQE7ViJGLnz5
https://dl.doubtnut.com/l/_TGekyq1xd7Ep
https://dl.doubtnut.com/l/_voq9DaZNnTlh

9. Solve the differential equations :

(ydez — xdy)cot (%) = ny’dx

o Watch Video Solution

10. Solve the differential equations :

@—w\/25—w220

dx

o Watch Video Solution

11. Solve the differential equations :

z cosydy = e*(zlogx + 1)dx



https://dl.doubtnut.com/l/_vWfqKd9FKWfe
https://dl.doubtnut.com/l/_1XWmwGX9htWJ
https://dl.doubtnut.com/l/_lwKFDPTY0mNH

| o Watch Video Solution

12. Solve the differential equations :

d
tany. d—z = cos(x + y) + cos(z — y)

o Watch Video Solution

13. Solve the differential equations :

° Watch Video Solution

Solution To Exercise 10 6


https://dl.doubtnut.com/l/_lwKFDPTY0mNH
https://dl.doubtnut.com/l/_DitljgFoTTNo
https://dl.doubtnut.com/l/_coeVREbVvXFL

1. Solve the differential equations :

Yy
T

[az + ycos(%)]dw _ a:cos( )dy

o Watch Video Solution

2. Solve the differential equations :

(:1:3 + y?’)dy — zydz = 0

o Watch Video Solution

3. Solve the differential equations :

ye%daz = (we% + y)dy


https://dl.doubtnut.com/l/_qgFIe0NEqS3P
https://dl.doubtnut.com/l/_CTtudvfouRSQ
https://dl.doubtnut.com/l/_tb1Lb2peihai

° Watch Video Solution

4. Solve the differential equations :

2zydxr + (332 + 2y2)dy =0

o Watch Video Solution

5. Solve the differential equations :

(y2 — ny) dr = (:1:2 — 2a3y) dy

© Wwatch video solution



https://dl.doubtnut.com/l/_tb1Lb2peihai
https://dl.doubtnut.com/l/_mrnTrvv7wRy5
https://dl.doubtnut.com/l/_YbnqsJpk0Npz

6. Solve the following differential equations :

wﬁ =9y — wcosz(g)
dx T

o Watch Video Solution

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

y=0andz =1

o Watch Video Solution

8. (a:2 + yz)dy = zydz. It is given that y(1) =1

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

| - !


https://dl.doubtnut.com/l/_7NvTAE5rsYKt
https://dl.doubtnut.com/l/_kuAwtbI5U6Vo
https://dl.doubtnut.com/l/_GqIvVP8whK34

| & Watch Video Solution

Solution To Exercise 10 7

1. Solve the following Linear differential equations :

dy :
cosr— + ysinx =1

dx

o Watch Video Solution

2.(1—w2)3—z—wy:1

o Watch Video Solution



https://dl.doubtnut.com/l/_GqIvVP8whK34
https://dl.doubtnut.com/l/_cFTkOApVQCZM
https://dl.doubtnut.com/l/_S4X1DnFBmPba
https://dl.doubtnut.com/l/_1cth1Idvz1ym

d
3.—y + 2 — sinx
dx T

° Watch Video Solution

4.(332—|—1);i—i—|—2xy: Vit + 4

o Watch Video Solution

5. (233 — 10y3)dy + ydx =0

o Watch Video Solution



https://dl.doubtnut.com/l/_1cth1Idvz1ym
https://dl.doubtnut.com/l/_ZFTU22XmtpPH
https://dl.doubtnut.com/l/_UTrN43qIooTV

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

° Watch Video Solution

° Watch Video Solution

8. Solve the following linear differential equation

dy Y -
& T Y

o Watch Video Solution



https://dl.doubtnut.com/l/_kp2Fox4nuIgO
https://dl.doubtnut.com/l/_sWi0j2uoLX4Z
https://dl.doubtnut.com/l/_dNMaxPYhEgkr
https://dl.doubtnut.com/l/_Kk5KIHmhsIp2

d
9.(1+w+xy2)£+(y+y3) =0

o Watch Video Solution

10. @ N y sin 2z
dx xlogx logx

o Watch Video Solution

d
11.(w+a)% — 2% = (z +a)

o Watch Video Solution



https://dl.doubtnut.com/l/_Kk5KIHmhsIp2
https://dl.doubtnut.com/l/_ubeejBMDtbx2
https://dl.doubtnut.com/l/_80jfQ4MmbFsT

dy sin’ 32
12. - = - y
dz 1+ 23 1+ x3

o Watch Video Solution

B.e |y =2l
x—— +y=zlogz

° Watch Video Solution

dy 5 B
4. 2— + 2y —x“loge =0
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_iBTkOwCuLo6S
https://dl.doubtnut.com/l/_wHTCfBUZxbj5
https://dl.doubtnut.com/l/_JOChmfrUD9ep

15 dy + 3y I that 2 wh 1
.— + —= = — given thaty=2when x=1.
dx T x2 & y

° Watch Video Solution

Solution To 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



https://dl.doubtnut.com/l/_9jIk94I1w1gD
https://dl.doubtnut.com/l/_K5KQwRatw4sW

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.

o Watch Video Solution

3. The equation of electromotive force for an

electric circuit containing resistance and self

s
inductance is E:Ri+Ld—z, where E is the

electromotive force is given to the circuit, R the


https://dl.doubtnut.com/l/_K5KQwRatw4sW
https://dl.doubtnut.com/l/_vT4p3fEZUHBD
https://dl.doubtnut.com/l/_PbsNEY98jqSC

resistance and L, the coefficient of induction. Find

the current i at time t when E = 0.

o 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_PbsNEY98jqSC
https://dl.doubtnut.com/l/_cPqqG2PHSBgt

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

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


https://dl.doubtnut.com/l/_mWe3SVgxOblL
https://dl.doubtnut.com/l/_sSanEsbfikXH

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.
Find

(i) The temperature of water after 20 minutes

11
[loge. - = — 0.3101, log, 5 = 1.609

o Watch Video Solution



https://dl.doubtnut.com/l/_sSanEsbfikXH
https://dl.doubtnut.com/l/_CFdez2iA5ApG

8. Water at temperature 100° C cools in 10 minutes
to 80° C' in a room temperature of 25° C.

Find

(i) The temperature of water after 20 minutes

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

11
llogtal—5 = — 0.3101, log, 5 = 1.6094

° Watch Video Solution

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 180° F, and 10


https://dl.doubtnut.com/l/_sERcV3KavrVs
https://dl.doubtnut.com/l/_XCpI9cWNG3nf

minutes later it was 160° F. Assume that constant
temperature of the kitchen was 70° F'.
(i) What was the temperature of the coffee at 10.15

AM.?

o Watch Video Solution

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 180° F, and 10
minutes later it was 160° F'. Assume that constant
temperature of the kitchen was 70° F..

The woman likes to drink coffe when its


https://dl.doubtnut.com/l/_XCpI9cWNG3nf
https://dl.doubtnut.com/l/_GGIJnaHgb9Iq

temperature is between 130°F and 140°F.
between what time should she have drunk the

coffee?

° Watch Video Solution

11. 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_GGIJnaHgb9Iq
https://dl.doubtnut.com/l/_zxeRN7d5WzKR

12. 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 timet¢ > 0.

° Watch Video Solution

Solution To Exercise 10 9


https://dl.doubtnut.com/l/_zxeRN7d5WzKR
https://dl.doubtnut.com/l/_YWumxCy95lqH
https://dl.doubtnut.com/l/_XPMrrlgtDprS

1. The order and degree of the differential equation

d’y dy\s -
F -+ T + x4+ = 0 arerespectively.
x

A2 3
B.3,3
C.2,6

D.2, 4

Answer: A

° Watch Video Solution



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

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/_DRU7IbwNdz6P

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

Al 2

B.2, 2

C.1,1

D.2, 1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TaKKri7Vm0i0

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/_TM9ZW2ekHsRV

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/_0Q7JKBzs166A

6. The general solution of the differential equation

dy y.
— =Zs
dx T

Azxzy=k

B.y = klogx

C.y=kzx

D.logy = kx

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_yacu3QTfupwq

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/_RQmxjIPp3oaI

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

Ay = ce/P%
B.y = ce /P
C.xz = ce /P®

D.x = celP¥

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2m1pHa40t9yC

9. The integrating factor of the differential

d 1+
equation il +y = i is
dx

T

Answer: C

o Watch Video Solution



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

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
T
p. -
3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_X5aZa5Jri4Jd

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/_tM16DiMGN7kq
https://dl.doubtnut.com/l/_Xg1fyhIsHqoA

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

differential equation

W (4, h
— + g zy = cosx, when
ydx dw2 4

C.p>q

D. p exists and q does not exist

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Xg1fyhIsHqoA

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 'y =0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_bUYbPHdhh21x

14. The solution of the differential

dy

— = 2xyis

dx Y
Ay = ce”
B.y = 222 + ¢

Cy= Ce ™ +c

D.y=w2+c

Answer: A

equation

o Watch Video Solution



https://dl.doubtnut.com/l/_aezgMbgkbQy6

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/_fvotxtcrgyUr

d
16. The solution of Y _ 297 % is

X
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/_Eon7AMKHu7wd

17. The solution of the differential equation

£
A.xgb(%) — K
B.gb(%) — ka
ca(2) -
oo(2) -
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YPW3BeDWPgDo

18. If sinx is the integrating factor of the linear
. . . dy .
differential equation - + Py = @, thenPis
x
A. logsinz
B.cosx
C.tanx

D.cot

Answer: D

o Watch Video Solution



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

19. The number of arbitrary constants in the

general solutions of order n and n+1 are

respectively

An—1,n

B.n,n+1

Cn+1,n+2

D.n+1,n

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_g0s45z1KMhDO

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/_2kzWHqABLKaW

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/_5jmtP061gtgO

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/_9j5HhOylvFyG

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/_u8Q2JMEDR9Xb

24. If the solution of the differential equation

dy az+3
dr ~ 2+ f

ofais:

represents a circle , then the value

A 2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MieRQ1YhqUyy
https://dl.doubtnut.com/l/_Sm5rDzV9dHT1

25. The slope at any point of a curve y = f(z) is
. dy 2
given by o = 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

o Watch Video Solution

Problems For Practice Choose The Correct Answer


https://dl.doubtnut.com/l/_Sm5rDzV9dHT1

du \ 3
1. The order and degree of (d—y> + dy
x

A (1, 3)
B. (2, 6)
C.(1,2)

D. (3, 3)

Answer: A

1
3

=X

w |

o Watch Video Solution



https://dl.doubtnut.com/l/_OL3cXVmCjbpb

2.The intergrating function of Z—w + Px = Qis:

Yy
A /de

B. e /P

C. edea:
D. /Qdy

Answer: B

o Watch Video Solution

3.1fy = az’ + bx + ¢ = 0 where a,b,c are arbitrary

constants then the differential equation is :


https://dl.doubtnut.com/l/_jS8GQX16p6ju
https://dl.doubtnut.com/l/_yo14LoNFyrnR

A.y”’—l—y”:O

B.y"' = 2a

C.y’,’ZO

D.y"" —y=20
Answer: C

o Watch Video Solution

4, y = ce™ is the solution of the differential

equation :



https://dl.doubtnut.com/l/_yo14LoNFyrnR
https://dl.doubtnut.com/l/_ErtTNQphNuen

C.— = —kx

Answer: D

o Watch Video Solution

5.The order and degree of the differential equation

sinz(dz + dy) = cosx(dz — dy) are:

A. (0, 0)

B.(2,1)


https://dl.doubtnut.com/l/_ErtTNQphNuen
https://dl.doubtnut.com/l/_2nVGu5QnAY7g

c.(1,2)

D.(1,1)

Answer: D

o Watch Video Solution

6. The order and degree of the differential equation
sin® z(dz + dy) = cos® z(dx — dy) is :

A (1,1)

B.(2,1)

C.(2,2)


https://dl.doubtnut.com/l/_2nVGu5QnAY7g
https://dl.doubtnut.com/l/_MMeJSFDhXn1R

D. (1, 2)

Answer: C

° Watch Video Solution

7. The differential equation for which solution is

Yy = ae’® + be 3% s

A.%—3y=0
B.Z—Z—Qy:
CZ—ZnLQy:
D@—i—By:


https://dl.doubtnut.com/l/_MMeJSFDhXn1R
https://dl.doubtnut.com/l/_qMpEo4Nvzy6R

Answer: B

o View Text Solution

dy 1

8. The integrating factor of +
dr zlogx

Answer: A



https://dl.doubtnut.com/l/_qMpEo4Nvzy6R
https://dl.doubtnut.com/l/_lF7RSN2XgkaD

‘ o Watch Video Solution

9. The degree of the differential equation
(v 2" = ()"

A2

B.3

C. 4

D.8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lF7RSN2XgkaD
https://dl.doubtnut.com/l/_aCudEq1TVS73

10.If f'(x) = /z and f(1) = 2 then f(x) is :

(a:\/_—I—Z)
T +2)
(05 +2)

=

B
+
N

®
wloo w| o wlw

2
-3 (eyz +2)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_4oFeIPBa4ops

1. The order and degree of the differential

_d% dy =~ d’y
equation ﬁ — y(da: + da:3> =0

A (2, 3)
B. (2, 2)
c.(3,1)

D. (3, 2)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0ztX9uEEEWpc

12. The differential equation of the family of lines

Yy = mzxis:
dy
A— =0
dzx
d2
B.- Y _
dz?

C.ydr + zdy = 0

D.ydx — xdy = 0

Answer: D

o Watch Video Solution

dy z-—

13. If = 4 then its solution is :
dr T +y



https://dl.doubtnut.com/l/_31dnBiFdK0nP
https://dl.doubtnut.com/l/_v3x7up3RE4Fu

A.2a:y—|—y2—l—a:2:c
B.cc2—|—y2—:c—|—y:c
Czl4+y’  —2zy=c

D.w2—y2—2wy=c

Answer: D

o Watch Video Solution

14. The integrating factor

& _ 2ytanx = coszx is:
dx

A. cot2 i

for


https://dl.doubtnut.com/l/_v3x7up3RE4Fu
https://dl.doubtnut.com/l/_Xy4F1trsjdy7

B. ta,n2 X

C.cos“x

D.sin“ x

Answer: C

o Watch Video Solution

15. The integrating factor of — +2— = ¢e¢™ is:
dz x


https://dl.doubtnut.com/l/_Xy4F1trsjdy7
https://dl.doubtnut.com/l/_un7VFs2hMM0I

Answer: B

° Watch Video Solution

16. Which of the following is a solution of

dzy
— 4+ y=0:
da?

A.Acosz + Bsinz
B.(Ax + B)e”
C.(A+ Bxr)e *

D. (Az + B)e*™


https://dl.doubtnut.com/l/_un7VFs2hMM0I
https://dl.doubtnut.com/l/_hoIjO1ntQzcP

Answer: A

° Watch Video Solution

17. The differential equation formed by eliminating
A and B for the relation y = e*(A cosx + Bsinx)
IS :

Ay’ —2y' +2y=20

B. yl 7 . yl — O

Cy—2y1 —2y=0

D.y,,+y’ :0


https://dl.doubtnut.com/l/_hoIjO1ntQzcP
https://dl.doubtnut.com/l/_xhTzFTkUDGAh

Answer: A

o View Text Solution

18.If xy = a® where a is arbitrary constant then :

Azy' —x=0

B.zy' +y =10

Cy''z+1=0

D.y"" =0
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xhTzFTkUDGAh
https://dl.doubtnut.com/l/_ScMWvPFUvpcn

19. The order and degree of the differential
2
equation y’’ (y - (y’)?’) *are:
A.(3,2)
B. (2, 2)
C.(2,3)

D. (3, 3)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ScMWvPFUvpcn
https://dl.doubtnut.com/l/_oa7da0mT3VQV
https://dl.doubtnut.com/l/_bkRI9Z0lsKBA

20. The degree of the differential equation

d 2 2
(1 + (%) )
p = 7 where p is a constant is :

B.1

C.3

D.2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bkRI9Z0lsKBA

21. The order and degree of the differential

dy\’ d?
equation (_y) =z + 2y are :
dx da?

A (2,1)
B.(1,1)
C.(1,2)

D.(2, 1)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_nFakAuT7daab

d
22. The solution of the equation d—w + Pz = Q@
Yy

where P and Q are function of y is :

A y(I. F) = /(I. F)Qdz + ¢
8. o(IF) = /(1. F)Pdy + ¢
C.z(I.F) = /(I. F)Qdy + ¢

D.z(IF) = /(I. F)Qdz + c

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_CtRoo4MbEArj

23. The degree of the

d*y dy .
ﬁm: \/y—l—%ls:

A.O

B.2

C.1

D.3

Answer: B

differential

equation

o Watch Video Solution



https://dl.doubtnut.com/l/_HoDjyNx9f3b1

24. If y*> = dax where a is constant then the

differential equation formed is :

, Yy

A. = —
y 2x
2
B.y’:—y
T

Cy'' =0
, T
D.y = —
Yy

Answer: A

o Watch Video Solution



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

25. The differential equation formed
y = (A — Bx)e *is:

Ay ' +4y =10

B.y' ' +4y" +4y =20

Cy' ' —4y=20

D.y'" —4y’ +4y =20

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PALHWA8wLU2F

26. The differential equation that will represent the
family of all circle having centre on the axis is and

the radius units is :
Ayly +1)7 =1
B.y % (y +1)° =1
C.y2(y’2 + 1) =1

D.yy’ +y> =0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3dunqwRgfQjj

27. Solve (:132 — y)da: + (y2 — :c)dy =0, if it
passes through origin :

A 3+ y3 = 3zy

B.z° + ¢ 4+ 3zy =0

C.z? + y2 = 3zy

D.z’ +y?* +3zy=0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_eupjk7KT5FUK

28. The differential equation representing the
family of curve y = Asin(x + B) where A and B

are parametres is :

Ay”—y:O
d2
B.—f:1
dy
Cy' =0
D.y""+y=20
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_uITZJsHYNSa0

29. The order and degree of the differential
equation sin® z(dz + dy) = cos® z(dz — dy) is :
A (2,2)
B.(2,1)
C.(1,2)

D. (1, 1)

Answer: D

o Watch Video Solution

d
30. The general solution of il + g - Ois:

dx T


https://dl.doubtnut.com/l/_GcqTaXUXIgiz
https://dl.doubtnut.com/l/_4exbwPO0tjeq

Ay =k

B.logz = ky

Cxy==Fk

D.logy = kx
Answer: C

o Watch Video Solution

d
31.If LF of d—y + P(z)y = Q(z) is cos® z then P (x)
T

A —2tanzx


https://dl.doubtnut.com/l/_4exbwPO0tjeq
https://dl.doubtnut.com/l/_IrVMb5ZY8QTl

B.2tanx

C.2cot x

D.—2cot x

Answer: A

o Watch Video Solution

. dy 1
32. The solution of +

dx x2 +1

A.y:tan_la:+c
B.y—|—tan_1:v =c

C.yztan_ly—l—c



https://dl.doubtnut.com/l/_IrVMb5ZY8QTl
https://dl.doubtnut.com/l/_BR3Pj9nWT00e

D.x +tan "y =c¢

Answer: B

° Watch Video Solution

d
33. The solution of Y _ 29T s
x

A3 +3 =c¢
B.3*" -3 =¢
1 1
C———=c
37 3Y


https://dl.doubtnut.com/l/_BR3Pj9nWT00e
https://dl.doubtnut.com/l/_5kC0XqoR3Ouo

Answer: C

o Watch Video Solution

34. If sin’z is the integrating factor of the
. . . dy
differential equation o + Py = Q:
x
A tan® z
B. cos t°x
C.3tanz

D.3cotx

Answer: D



https://dl.doubtnut.com/l/_5kC0XqoR3Ouo
https://dl.doubtnut.com/l/_hXbLwzLcz7S1

‘ o Watch Video Solution

35. The number of arbitrary constant in the
particular solution of a differential equation of
order 2 is :

A.O

B.1

C.2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hXbLwzLcz7S1
https://dl.doubtnut.com/l/_y0uNFSQWdi5X

36. The slope at any point of the curve y = f(z) is
. dy .
given by o = 2z it passes through (1, — 1) then

the equation of the curve is :

Ay==
B.y:xz—Z
02
Cy=z"+1
02
D.y =" + 2
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_y0uNFSQWdi5X
https://dl.doubtnut.com/l/_kCvIDlEvBp8F

37. The degree of the differential equation
d2y\’ dy

— | =4/1 — | is:

(5) = (&)

A1l

B.2

C.4

D.6

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_2s4rf3YVBCVi

38. The solution of the differential equation

dy .
— =zxis:
I +y==z

Ae *(y—z+1)=c
B.e *(zx+y+1) =c
Ce'ly+z+1) =c

D.e(y—x+1) =c

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_id6haasj6Xkv

Problems For Practice Answer The Following

Questions

1. Find the order and degree of the following

differential equation

3
4

y”:(2-|—y’)

o Watch Video Solution

2. Find the order and degree of the following

differential equation

(L+y") =)

o Watch Video Solution



https://dl.doubtnut.com/l/_KCM9wPMhoBik
https://dl.doubtnut.com/l/_xKJefR1PxFZB

3. Find the order and degree of the following

differential equation

77

Y
(1+y?)

p:

o Watch Video Solution

4.Form the differential equation from the following

y = 6_2""(A:13 + B)

o Watch Video Solution



https://dl.doubtnut.com/l/_xKJefR1PxFZB
https://dl.doubtnut.com/l/_asCjFpfxlx5s
https://dl.doubtnut.com/l/_vdycxoaxq3i5

5. Form the differential equation from the following

y = €”(Acos 2z + Bsin2z)

° Watch Video Solution

6. Form the differential equation from the following

y=e **(Az + B)

o Watch Video Solution

7.Find the diferential equation for the following



https://dl.doubtnut.com/l/_EJhi0zzwjUwf
https://dl.doubtnut.com/l/_XDtomNxARtL9
https://dl.doubtnut.com/l/_DMgULrF1OnPp

| &9 Watch Video Solution

8. Find the differential equation for the following

y = e (A cos 2¢ + Bsin2z)

o Watch Video Solution

9. Solve

d
(z + y)2d—y = a’
xZr

° Watch Video Solution



https://dl.doubtnut.com/l/_DMgULrF1OnPp
https://dl.doubtnut.com/l/_rmrlXwTIXVAv
https://dl.doubtnut.com/l/_5ngkf5Jzzs6i

10. Solve

xdy = (y -+ 4x5e"”4)dm

o Watch Video Solution

d
1. &Y _ e Y 4 gle Y
dx

° Watch Video Solution

12. cos® zdy + ye'™ *dx = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_VwzCIL0knDPO
https://dl.doubtnut.com/l/_qYR2pVTzLpcY
https://dl.doubtnut.com/l/_CNjn94Q4Htgs
https://dl.doubtnut.com/l/_fL6EGONk3ffK

13. Solve: yz’dz = e *dy

° Watch Video Solution

1w Y _
- = sin(z + y)

° Watch Video Solution

dy 2
15.Solve: — = (4 1
olve : —— (4 +y+ 1)

° Watch Video Solution



https://dl.doubtnut.com/l/_fL6EGONk3ffK
https://dl.doubtnut.com/l/_NNmTBaLH9lgM
https://dl.doubtnut.com/l/_7jMgfyI431Me

d z? + y?
6. _ 2 Y
dx Y

o Watch Video Solution

17. Solve the differential equation

d

o Watch Video Solution

18.(1—|—:c2);l—y:1—y
Zr

° Watch Video Solution



https://dl.doubtnut.com/l/_oU67WjCCu3Je
https://dl.doubtnut.com/l/_EGezGQ86d8XG
https://dl.doubtnut.com/l/_9K6VhXVCw0De
https://dl.doubtnut.com/l/_gRuZ8gdvjTP4

d
19. (1 + z°) % + 32’y = cos’ x

° Watch Video Solution

20.dz + zdy = e ¥ sec’® ydy

° Watch Video Solution

dy .
2. — + 2ytanz = sinzx
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_gRuZ8gdvjTP4
https://dl.doubtnut.com/l/_iVTMzH0p2vza
https://dl.doubtnut.com/l/_A3MuuFU2IPPL

dy
22. — + ycotx = 2cosx
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_EcesJ8CHSBRU

