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NCERT - NCERT MATHEMATICS(GUJRATI)

DIFFERENTIAL EQUATIONS

1. Find the order and degree, if defined, of each of the following

differential equations:

d
(i) % —cosz =0
d%y dy dy
— =0
(i) xyd:,j te (dm) dm

(i)y " +y°+e =0

o View Text Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JV4dBh663Wge

2. Verify that the function y = e 37 is a solution of the differential

equation

o Watch Video Solution

3. Verify that the function y = acosx + bsinz, where ab € Riis

d2
a solution of the differential equation d_:g +y=0
x

o Watch Video Solution

4. Form the differential equation representing the family of ellipse

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

o Watch Video Solution



https://dl.doubtnut.com/l/_9RzHGf723VMq
https://dl.doubtnut.com/l/_uovc3J2JmK2q
https://dl.doubtnut.com/l/_HmV378acRCFY
https://dl.doubtnut.com/l/_SxczVE4NAEg3

5. Form the differential equation representing the family of curves

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

° Watch Video Solution

6. Form the differential equation representing the family of ellipse

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

° Watch Video Solution

7. Form the differential equation of the family of circles touching

the x-axis at origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_SxczVE4NAEg3
https://dl.doubtnut.com/l/_ycDJ4uwVXWup
https://dl.doubtnut.com/l/_Myn9Xo1VxX5f

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

of x-axis.

o Watch Video Solution

9. Find the general solution of the differential equation

dy z+1

i 2_y,(y7é2)-

o Watch Video Solution

10. Find the general solution of the differential equation

dy 1+y2

dez 1+ 22’

o Watch Video Solution



https://dl.doubtnut.com/l/_Z3lRNztj0o1n
https://dl.doubtnut.com/l/_QydJPwHxKDdx
https://dl.doubtnut.com/l/_qXWSa1Ds4T3A
https://dl.doubtnut.com/l/_ixj1EYMcRSkn

1. Find the particular solution of the differential equation

dy 9 . _ _
piali 4y~ given that y =1, when x =0.
x

o Watch Video Solution

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

whose differential equation is x dy = (2z® + 1)dz(z # 0).

o Watch Video Solution

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

given that the slope of the tangent to the curve at any point (xy)

. 2z
is —.

y2

o Watch Video Solution



https://dl.doubtnut.com/l/_ixj1EYMcRSkn
https://dl.doubtnut.com/l/_X3tt5bc7oJXE
https://dl.doubtnut.com/l/_rMgBAqpsnuyX

14.1n a bank, principal increases continuously at the rate of 5% per

year.In how many years Rs 1000 double itself?

o Watch Video Solution

d
15. Show that the differential equation (z — y)—y =x+2yis

dx
homogeneous and solved it.
° Watch Video Solution
16. Show that the differential equation
¥\ 9y y , .
x cos(—) — = ycos(—) + x is homogeneous and solve it.
x/ dx x

o Watch Video Solution



https://dl.doubtnut.com/l/_ZNxbuylcRQCe
https://dl.doubtnut.com/l/_gEHBRezsixPu
https://dl.doubtnut.com/l/_USldRsyhzatA

17. Show that the differential equation

T

T
2y%da: + <y — 2a:%>dy = 0 is homogeneous and find its

particular solution, given that,x=0wheny=1.

o Watch Video Solution

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

. N
tangent at any point (xy) on its Ty , is given by

z? —y® = cx.

° Watch Video Solution

19. Find the general solution of the differential equation

dy
— — Y = CosZT.

dx

o Watch Video Solution



https://dl.doubtnut.com/l/_WNQp5C0zGng5
https://dl.doubtnut.com/l/_X0YjAGdnQacx
https://dl.doubtnut.com/l/_sTdfcxR0LHbW

20. Find the general solution of the differential equation

d
z2Y 4 2y = z(z # 0).
dz

° Watch Video Solution

21. Find the general solution of the differential equation

ydxr — (cc + 2y2)dy = 0.

° View Text Solution

22. Find the particular solution of the differential equation

d
% +ycotz = 2z + z®cot z(x # 0) given that y = O when

r = =

5

o Watch Video Solution



https://dl.doubtnut.com/l/_pkhQYYb4oxf1
https://dl.doubtnut.com/l/_ty4zDzBx1R1G
https://dl.doubtnut.com/l/_QEnbfs9kWtXJ
https://dl.doubtnut.com/l/_m8szq1XcMg5D

23. Find the equation of a curve passing through the point (0,).If
the slope of the tangent to the curve at any point (x,y) is equal to
the sum of the x coordinate(abscissa) and the product of the x

coordinate and y coordinate (ordinate) of that point.

o Watch Video Solution

Miscellaneous Examples

1. Verify that the function y = c1€* cos bx + c2e®” sin bz, where

c1, c2 are arbitrary constants is a solution of the differential

equation

d*y dy

— — 20— 240y =0
I adx+(a+ )y

o Watch Video Solution



https://dl.doubtnut.com/l/_m8szq1XcMg5D
https://dl.doubtnut.com/l/_G4WLibc8slSR

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

second quadrant and touching the coordinate axes.

o View Text Solution

3. Find the particular solution of the differential equations log

d
(d_y> = 3z + 4y given that y =0 when x = 0.
x

o Watch Video Solution

4. Solve the differential equation

(zdy — ydaz)ysin(%) = (ydz + zdy)z cos( Y )

X

o Watch Video Solution



https://dl.doubtnut.com/l/_veqmptIjeHuX
https://dl.doubtnut.com/l/_Tx5GGJwBmzXb
https://dl.doubtnut.com/l/_U9Y4Td4SJ2WL

5. Solve the differential equation (ta,n_1 Yy — :I;) dy = (1 + y2)dm.

o Watch Video Solution

1. Determine order and degree (if defined) of differential equations

given in Exercises 1to 10
d4

(1) =2 +sin(y’’") = 0
dx

o Watch Video Solution

2. Find Order and Degree of given differential equation.

y +oy=0

o Watch Video Solution



https://dl.doubtnut.com/l/_X2ue56kzdgDH
https://dl.doubtnut.com/l/_r1gSD5qTLrth
https://dl.doubtnut.com/l/_6NvkGyyuI2v9

3. Find Order and Degree of given differential equation

ds\* d?s
hatid 3527 — 0
(dt) " it

° Watch Video Solution

d2y\’ d
4, (_y) + cos (_y) =0
dax? dr

o Watch Video Solution

d?y .
5.—— = cos 3z + sin3x

dz?

° Watch Video Solution

6. Find Order and Degree of given differential equation(y")"(2) +

(y""(3) + (y)N4) + y\(5) = 0



https://dl.doubtnut.com/l/_DmMWUuRroo08
https://dl.doubtnut.com/l/_QrGxFOG3mOfH
https://dl.doubtnut.com/l/_gypfCJfnwhLT
https://dl.doubtnut.com/l/_aTkxusFya2uL

| o Watch Video Solution

7. Find Order and Degree of given differential equation y" + 2y" +

y =0

o Watch Video Solution

8. Find order and degree of given differential equation y' + y =

e™(x)’

o Watch Video Solution

9. Find order and value of given differential equation y"+(y')"(2) +

2y=0

° Watch Video Solution



https://dl.doubtnut.com/l/_aTkxusFya2uL
https://dl.doubtnut.com/l/_OMbshCRXLTVa
https://dl.doubtnut.com/l/_m52snCpFHARR
https://dl.doubtnut.com/l/_15V3Ud2m6YrD

10. Find order and degree of given differential equation y" + 2y' +

siny=0

o Watch Video Solution

11. The degree of the differential equation
d? dy \’ d
U+ (Z2) tsin( L) +1=0is
23 dx dx
(")

A3

B.2

C.1

D. not defined

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7trIU4WotM56
https://dl.doubtnut.com/l/_mW6Cjh6a9yfH

12. The order of the differential equation

2:1:23—:2/— Z—i—l—y:Ois
A2
B.1
C.O

D. not defined

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mW6Cjh6a9yfH
https://dl.doubtnut.com/l/_WPHqrRyvxCTq

1. In each of the Exercises 1 to 10 vrify that the given
functions(explicit or implicit) is a solution of the corresponding
differential equation :

ly=¢"+1:y—y =0

o Watch Video Solution

2y=2>4+2c+C:y —22—2=0

o Watch Video Solution

3.y=cosz +C:y +sinz =0

o Watch Video Solution

x
4y=+/1+z%y id

- 1+ z2



https://dl.doubtnut.com/l/_V3uUklagu25s
https://dl.doubtnut.com/l/_tjv7qlcD8EmU
https://dl.doubtnut.com/l/_8ge1SR6OH4BR
https://dl.doubtnut.com/l/_bC5RXhkR7lwX

o Watch Video Solution

5y=Az:zy’ = y(z #0)

o Watch Video Solution

6.

y=zsinz:zy =y+zi/2> —y*(x #0and z >y or z < —y)

o Watch Video Solution

2

Y
1—zy

7.2y =logy+ C:y’ = (zy # 1)

o Watch Video Solution



https://dl.doubtnut.com/l/_bC5RXhkR7lwX
https://dl.doubtnut.com/l/_NKwclI2CwWb4
https://dl.doubtnut.com/l/_kIUNuAWhctuX
https://dl.doubtnut.com/l/_KZViQTz2nUsC

8.y—cosy=z:(ysiny+cosy+z)y =y

o Watch Video Solution

9.2 +y=tan ly:yly +y P +1=0

o Watch Video Solution

d
10.y = \/az—a:2a:7é(—a,a):az+y% = 0(y # 0)

° Watch Video Solution

11. The number of arbitary constants in the general solution of a

differential equation of fourth order are:

A.O


https://dl.doubtnut.com/l/_fBfjptZnJaSM
https://dl.doubtnut.com/l/_UCyhtk53LbKb
https://dl.doubtnut.com/l/_DUXJSeULOPtu
https://dl.doubtnut.com/l/_TF5sHJHSqKJ8

B.2

C.3

D.4

Answer: D

° Watch Video Solution

12. The number of arbitary constants in the particular solution of a
differential equation of third order are :

A3

B.2

C.1

D.O

Answer: D


https://dl.doubtnut.com/l/_TF5sHJHSqKJ8
https://dl.doubtnut.com/l/_XUGi9cZXnqEO

o Watch Video Solution

1. In each of the Exercises 1 to 5, form a differential equation
representing the given family of curves by eliminating arbitrary

constants a and b.

x Y
1.—+==1
a + b
o Watch Video Solution

2.y% = a(b2 — wz)

o Watch Video Solution

3.y = ae’® +be


https://dl.doubtnut.com/l/_XUGi9cZXnqEO
https://dl.doubtnut.com/l/_laQPWxeLKkIj
https://dl.doubtnut.com/l/_vYAnhmjzLZv6
https://dl.doubtnut.com/l/_6LlM5A2soCJX

o Watch Video Solution

4.y = e*(a + bx)

o Watch Video Solution

5.y =e“(acosx + bsinz)

o Watch Video Solution

6. Form the differential equation of the family of circles touching

the y-axis at origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_6LlM5A2soCJX
https://dl.doubtnut.com/l/_ZVW0mwD0m18u
https://dl.doubtnut.com/l/_2zUrglGviAkv
https://dl.doubtnut.com/l/_NBaHGuBlxMuU

7.Form the differential equation of the family of parabolas having

vertex at origin and axis along positive y - axis.

o Watch Video Solution

8. Form the differential equation of the family of ellipse having foci

on y - axis and centre at origin.

o Watch Video Solution

9. Form the differential equation of the family of hyperbolas havig

foci on x-axis and centre at origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_dhN0SZlKajrK
https://dl.doubtnut.com/l/_ds8l891KbESz
https://dl.doubtnut.com/l/_zt6JJjd3QZav

10. Form the differential equation of the family of circles having

centre on y - axis and radius 3 units.

o Watch Video Solution

1. Which of the following differential equations has

y = c1e” + cpe” © as the general solution?

d%y
dz?
d%y
dz?
d%y
daz?
d%y
dz?

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_DZu4BAaXhgcj
https://dl.doubtnut.com/l/_0qRShhQ7kasp
https://dl.doubtnut.com/l/_5XKjT7Xof9FA

12. Which of the following differential equations has y = x as one

of its particular solution?

A.d—%/—xzﬁ—kmy:m
dz? dz
B.Z—Z—i—x% +axy==x
C.Z—Z—ﬁg—z—l—xyzo
D.Z—Z/JHU% +xy=20
Answer: C

o Watch Video Solution

1. For each of the differential equations in Exercises 1 to 10, find

the general solution:


https://dl.doubtnut.com/l/_5XKjT7Xof9FA
https://dl.doubtnut.com/l/_sctPwTFWsduf

dy 1—coszx

1.
dx 1+ cosx

o Watch Video Solution

zd—y \/4 V(-2<y<?2)

o Watch Video Solution

dy

o Watch Video Solution

4.sec’ z tanydz + sec’ ytanzdy = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_sctPwTFWsduf
https://dl.doubtnut.com/l/_w9knnfr8tB2M
https://dl.doubtnut.com/l/_FAmB0qGsFHRy
https://dl.doubtnut.com/l/_86xEEsIkmQmG

5. (ew + e_“’)dy — (e“’ — e_"”)da: =0

o Watch Video Solution

dy _ 2 2
6. —— = (1+2%)(1+y?%)

o Watch Video Solution

7.ylogydr — zdy = 0

o Watch Video Solution

dy
8. 5 7 —_ 5
T dz Y

o Watch Video Solution



https://dl.doubtnut.com/l/_SnW21CKRZNv6
https://dl.doubtnut.com/l/_hpyuTQJcDARa
https://dl.doubtnut.com/l/_54bHaMUX3TaW
https://dl.doubtnut.com/l/_Q0cBXpBUr2fa
https://dl.doubtnut.com/l/_yy3HnMXAWmhO

d
9. & — sin !z

dx

o Watch Video Solution

10.e” tanydz + (1 — e%)sec’ ydy = 0

o Watch Video Solution

11. For each of the differential equations in Exercises 11 to 14, find a

particular solution satisfying the given condition:

d
11.(:c3+:c2—|—33—|—1)d—y :2a:2+a:,y: 1 when x=0.
x

° View Text Solution

dy

2 J—
12.2(z” — 1) -

=1,y = Owhen x=2.

| o Watch Video Solution


https://dl.doubtnut.com/l/_yy3HnMXAWmhO
https://dl.doubtnut.com/l/_GrWZ6XpRIJ8k
https://dl.doubtnut.com/l/_QPRJ1F5tKlCL
https://dl.doubtnut.com/l/_Zl08X9ofg8A6

d
13.cos<d—y) =a(a # R),y = 1whenx=0

Wi

° Watch Video Solution

w 1 wh 0
.— =ytanz,y = 1whenx=
- =Y y

o Watch Video Solution

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

and whose differential equation is y’ = e” sin .

° Watch Video Solution



https://dl.doubtnut.com/l/_Zl08X9ofg8A6
https://dl.doubtnut.com/l/_eNkjhWZ2uoEj
https://dl.doubtnut.com/l/_I0FQnNWwFn6q
https://dl.doubtnut.com/l/_xqhZO8bHxO9w

d
16. For the differential equation xyd—y = (z + 2)(y + 2), find the
T

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

° Watch Video Solution

17. Find the equation of a curve passing through the point (O, -2)
given that at any point (x,y) on the curve, the product of the slope
of its tangent and y coordinate of the point is equal to the x

coordinate of the point.

° Watch Video Solution

18. At any point (x,y) of a curve, the slope of the tangent is twice
the slope of the line segment joining the point of contact to the
point(-4, -3).Find the equation of the curve given that it passes

through (-2, 1).


https://dl.doubtnut.com/l/_SvxqA88PFLA5
https://dl.doubtnut.com/l/_9cR0GhBoR1EM
https://dl.doubtnut.com/l/_5d2BLMkZvQrM

o Watch Video Solution

19. The volume of spherical balloon being inflated changes at a
constant rate.lf initially its radius is 3 units and after 3 seconds it

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

o Watch Video Solution

20. In a bank, principal increases continuously at the rate of r% per
year.Find the value of r if Rs 100 double itself in 10 years

(log, 2 = 0.6931).

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_5d2BLMkZvQrM
https://dl.doubtnut.com/l/_wWvYCeczd2rV
https://dl.doubtnut.com/l/_WDpoY0bVWHVF
https://dl.doubtnut.com/l/_AI3S2AgVcAhe

will it worth after 10 years (60'5 = 1.648).

o Watch Video Solution

22. In a culture, the bacteria count is 1,00,000. The number is
increased by 10% in 2 hours. In how many hours will the count
reach 2,00,000, if the rate of growth of bacteria is proportional to

the number present?

o Watch Video Solution

23. The general solution of the differential equation d—y = ety
x

is


https://dl.doubtnut.com/l/_AI3S2AgVcAhe
https://dl.doubtnut.com/l/_Nk23oO5BMqPk
https://dl.doubtnut.com/l/_O0w3oFdf9rgm

D.e *+e ¥=C

Answer: A

o Watch Video Solution

1. In each of the Exercises 1to 10, show that the given differential

equation is homogeneous and solve each of them.

(:c2 + :cy)dy = (:L‘2 + y2)dw.

o Watch Video Solution

o Watch Video Solution



https://dl.doubtnut.com/l/_O0w3oFdf9rgm
https://dl.doubtnut.com/l/_nFxUtSHHJDLJ
https://dl.doubtnut.com/l/_fjLDJ9BEQsf0

3.(z —y)dy — (z + y)dz =0

o Watch Video Solution

4. (232 — y2)da: + 2zydy = 0

o Watch Video Solution

d
S.xzﬁ =2 - 2° + zy

o Watch Video Solution

6. xdy — ydx = \/:c2 + y?dx

o Watch Video Solution



https://dl.doubtnut.com/l/_HarjjDIcw9xy
https://dl.doubtnut.com/l/_HOTxMiwuXeWQ
https://dl.doubtnut.com/l/_G2khUOvjI6ug
https://dl.doubtnut.com/l/_tfaaMVRuFUP3
https://dl.doubtnut.com/l/_L3l6RDl1TGlr

7.

(reo(2) v 2) e = {ysn(2) s 2) oty

o View Text Solution

dy . (Y
8.:1:5 —y—i—a:sm(;) =0

o Watch Video Solution

9.ydx + xlog( y)dy — 2xdy =0

Wi

o Watch Video Solution

e’ e’ x
10. (1 + —)dcc + —(1 — —)dy =0
Yy Yy Yy

o View Text Solution



https://dl.doubtnut.com/l/_L3l6RDl1TGlr
https://dl.doubtnut.com/l/_9G230SjMOirc
https://dl.doubtnut.com/l/_BGhjZw9XmhuR
https://dl.doubtnut.com/l/_jxfVdOS9CmCi

11. For each of the differential equations in Exercises from 11 to 15,
find the particular solution satisfying the given condition :

N.(z + y)dy + (z — y)de = 0,y = Lwhenx =1

o Watch Video Solution

12. 22dy + (a:y—l—y2)dx =0,y = 1lwhenx=1

o Watch Video Solution

13. [msin2(%) —y}dw—l—xdyz 0,y = %Whenxﬂ

° Watch Video Solution

4. — — g —l—cosec(%) =0,y = Owhenx=1.



https://dl.doubtnut.com/l/_5lPXpcinNEbo
https://dl.doubtnut.com/l/_zhTYzyWpbB9m
https://dl.doubtnut.com/l/_GVxMudsmFDrg
https://dl.doubtnut.com/l/_N6O8MN5560hB

| ¥ Vvatch viaeo solution

15,20y + o — 227 2L — 0,y — =
2y +y 2z dw—O,y—2whenx—1

° Watch Video Solution

16. A homogeneous differential equation of the

dx x . N
—_— = h<§) can be solved by making the substitution.

Answer: C

from

o Watch Video Solution



https://dl.doubtnut.com/l/_N6O8MN5560hB
https://dl.doubtnut.com/l/_t8mQwNpIYsCr
https://dl.doubtnut.com/l/_1K3HPTvha07a

17. Which of the following is a homogeneous differential equation?
A (4z + 6y + 5)dy — B3y + 2z + 4)dz = 0
B. (zy)dx — (az3 + y3)dy =0
C. (3:3 + 2y2)dac + 2zydy = 0

D.y’dz + (z° —zy — y*)dy = 0

Answer: D

o Watch Video Solution

1. For each of the differential equations given inExercises 1 to 12,

find the general solution :


https://dl.doubtnut.com/l/_1K3HPTvha07a
https://dl.doubtnut.com/l/_EL4TA1zIGQqy
https://dl.doubtnut.com/l/_2nRWzS2CkT6H

dy :
1.— + 2y = sinx
dx

o Watch Video Solution

dy
2. — —e 2
dz +3y=ce

o Watch Video Solution

d
3.—y—|—2:x2
dz T

o Watch Video Solution

dy T
4. — + (secx)y = ta,na:(O <z < —)
dz 2

o View Text Solution



https://dl.doubtnut.com/l/_2nRWzS2CkT6H
https://dl.doubtnut.com/l/_eflMC0HJc1hW
https://dl.doubtnut.com/l/_DXWhLoWwNKEA
https://dl.doubtnut.com/l/_j96YgRhSYf3o

d
5.cos2:13d—y +y= tanzc(o <z <
T

| 3
N———

o Watch Video Solution

d
6.$% + 2y = z?logx

o Watch Video Solution

dy 2
Lzl — = —1
7.x og:vdm—i-y moga:

o Watch Video Solution

8. (1+ m2)dy + 2zydr = cot xdx(z # 0)

o View Text Solution



https://dl.doubtnut.com/l/_WdsU6SyQGKo8
https://dl.doubtnut.com/l/_blg9IBicGQ9o
https://dl.doubtnut.com/l/_XrNSCzreGdUF
https://dl.doubtnut.com/l/_NIgwc8rO0exH
https://dl.doubtnut.com/l/_N03wd4JZCYAo

d
Q.xd—y+y—a:+xycota: = 0(z # 0)
T

o Watch Video Solution

dy

-1
dzx

10. (z + y)

° Watch Video Solution

N.ydx + (az — y2)dy =0

o Watch Video Solution

dy
12. (z + 3y°) o= y(y > 0).

o View Text Solution



https://dl.doubtnut.com/l/_N03wd4JZCYAo
https://dl.doubtnut.com/l/_7UkcjVwWgpui
https://dl.doubtnut.com/l/_rXNgQoh8vgbr
https://dl.doubtnut.com/l/_Txl1mu7PDxwn
https://dl.doubtnut.com/l/_U5LHT6zAkLrN

dy . s
13. — 4+ 2ytanz = sinz,y = Owhenz = —.
dx 3

o Watch Video Solution

d
14.(1—|—:1:2)d—y—|—2:13y: y = Owhen x=1
x

1+ 22’

o Watch Video Solution

™
15.% = dycotz = sin2z,y = 2whenz = 5

o Watch Video Solution

16. Find the equation of a curve passing through the origin given
that the slope of the tangent to the curve at any point (x, y) is

equal to the sum of the coordinates of the point.

o Watch Video Solution



https://dl.doubtnut.com/l/_U5LHT6zAkLrN
https://dl.doubtnut.com/l/_H7FkMlRpKwiw
https://dl.doubtnut.com/l/_HvlAXmwHguVA
https://dl.doubtnut.com/l/_PcS4CD9jr9hb

17. Find the equation of a curve passing through the point (0,2)
given that the sum of the coordinates of any point on the curve
exceeds the magnitude of the slope of the tangent to the curve at

that point by 5.

o Watch Video Solution

18. The Integrating Factor of the differential equation


https://dl.doubtnut.com/l/_PcS4CD9jr9hb
https://dl.doubtnut.com/l/_zV0DqVQbJepK
https://dl.doubtnut.com/l/_DTnAn67mALhN

Answer: C

° Watch Video Solution

19. The Integrating Factor of the differential equation

d
(1—y2)d—z+ya::ay(—1<y<1)is

Answer: D

o Watch Video Solution

Miscellaneous Exercise



https://dl.doubtnut.com/l/_DTnAn67mALhN
https://dl.doubtnut.com/l/_WpTKI9F6CSpH

1. For each of the differential equations given below, indicate its

order and degree(if defined).

d? dy\”
(i)—y+5w<—y> — 6y =logzx

da? dz
dy \° dy \ 2
(m(%> - 4(%) 4 Ty = sinz
d 43
(iii)d—:Z _ sin(d—z —0
XL XL

o Watch Video Solution

2. For each of the exercises given below, verify that the given
function (implicit or explicit) is a solution of the corresponding

differential equation.

d’y _dy

zy=ae® +be *+z’:2—= +2—= —zgy+2>—2=0
dx? dr
d? d

(i)y = e*(acosz +bsinw):—y — 2_y +2y=0
dz? dx

2
(ill) y = ¢ sin3x: —Z + 9y —6cos3x =0

dx
d
(iv) % = 2y logy: (a:2 + yz—y

_ -0
dx atd


https://dl.doubtnut.com/l/_2iW112kUyAQE
https://dl.doubtnut.com/l/_j8Lob9GOK0xS

o View Text Solution

3. Form the differential equation representing the family of curves

given by (z — aa)2 + 2y* = a®, where a is an arbitrary constant.

o View Text Solution

2
4. Prove the 22 — y* = c(:z;2 + yz) is the general solution of
differential equation (:1:3 — 3:I;y2)d:1: = (y3 — 3a:2y)dy, where c is

a parameter.

o View Text Solution

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

quadrant which touch the coordinate axes.

| o View Text Solution


https://dl.doubtnut.com/l/_j8Lob9GOK0xS
https://dl.doubtnut.com/l/_kSxHHed4Aeie
https://dl.doubtnut.com/l/_AIP1iaUXeWHc
https://dl.doubtnut.com/l/_Xc1fD5ZP4zsX

6. Find the general solution of the differential equation

dy 1—y2_0
dx 1—22

o Watch Video Solution

7. Show that the general solution of the differential equation

dy y2+y+1 =0 is iven b
dzx x24+x+1 8 y

(z+y+1) = A1 — z — y — 2zy), where Ais parameter.

o Watch Video Solution

8. Find the equation of the curve passing through the point
(0, %) whose differential equation is sin x cox y dx + cos x sin y

dy =0.



https://dl.doubtnut.com/l/_Xc1fD5ZP4zsX
https://dl.doubtnut.com/l/_ln9gAXLa7bfd
https://dl.doubtnut.com/l/_u3l8JOjFCkdE
https://dl.doubtnut.com/l/_9Zef1N59uriY

| o Watch Video Solution

9. Find the particular solution of the differential equation

(1+ ezm)dy +(1+ y2)emd33 = 0, given that y=1when x=0

° Watch Video Solution

10. Solve the differential equation

yevdzr = (a:e% + y2)dy(y # 0).

° Watch Video Solution

M. Find a particular solution of the differential equation
(z — y)(dz + dy) = dz — dy given that y = -1, when x = O.(Hint :

put x-y=t)

° Watch Video Solution



https://dl.doubtnut.com/l/_9Zef1N59uriY
https://dl.doubtnut.com/l/_0wd3nfqr8UV4
https://dl.doubtnut.com/l/_ttKhY7s9mS9S
https://dl.doubtnut.com/l/_rcW5zIYFezCH

12. Solve the differential equation

6_2\/5_ y | dx
v oo Vx| ady

= 1(x # 0).

o Watch Video Solution

13. Find a particular solution of the differential equation

dy ) T
s ycot x = 4z cos ecx(z # 0), given thaty=0 when z = 7

o Watch Video Solution

14. Find a particular solution of the differential equation

d
(z + 1)% = 2e ¥ — 1, given that y =0 when x = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_rcW5zIYFezCH
https://dl.doubtnut.com/l/_PxBflJAuI5cW
https://dl.doubtnut.com/l/_Hp6RcUcLyAtv
https://dl.doubtnut.com/l/_ggDVwWLbnuDa
https://dl.doubtnut.com/l/_vZ8d7bO37uZR

15. The population of a village increases continuously at the rate
proportional to the number of its inhabitants present at any
time.lf the population of the village was 20,000 in 1999 and 25000
in the year 2004, what will be the population of the village in

20097

o Watch Video Solution

16. The general solution of the differential equation
ydr — zdy
Y

=0is

Axzy=C

B.z = Cy?


https://dl.doubtnut.com/l/_vZ8d7bO37uZR
https://dl.doubtnut.com/l/_KJciT02AiF8U

Answer: C

o Watch Video Solution

17. The general solution of a differential equation of the type

d
—y+Ply:Q1i5
dz

AYel Py — /(Qlefpldy)dy—F C
B.y. e/ D19 — /(Qlefpldw>dx +C
C. zelPrde — /(QlefPld:n)da: +C

D. ze/P1dz — /(Qlefpldm)dx +C

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_KJciT02AiF8U
https://dl.doubtnut.com/l/_59vy4kO4YsVv

18. The general solution of the differential equation
e’dy + (ye” + 2z)dx = 0Ois

Aze! +z2=C

B.ze! +9y° =C

Cye® +z2=C

D.yeY + 22 = C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_CdBlpv9yb2iA

