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DIFFERENTIAL EQUATIONS

ILLUSTRATIONS

1. Find the order and degree of the following di�erential equations. i)

, ii)  , iii) , iv) 

  

v) 

Watch Video Solution

+ y =
dy

dx

1
dy

dx

− x + y = 0
ee

3y

dx
3

d2y

dx
2

= x + y
sin− 1(dy)

dx

= ax + by
loge(dy)

dx

y + x( )
2

− 4y = 0
d2y

dx
2

dy

dx

dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_97QrfJU96d2e


2. Form the di�erential equation of family of lines concurrent at the

origin.

Watch Video Solution

3. Form the di�erential equation of all circle touching the x-axis at the

origin and centre on the y-axis.

Watch Video Solution

4. Form the di�erential equation of family of lines situated at a constant

distance  from the origin.

Watch Video Solution

p

5. From the di�erential equation of the family of parabolas with focus at

the origin and axis of symmetry along the x-axis. Find the order and

https://dl.doubtnut.com/l/_n8INUehfwDxD
https://dl.doubtnut.com/l/_HAG8wWlMRi79
https://dl.doubtnut.com/l/_DNMtb1CWLT5M
https://dl.doubtnut.com/l/_e67xbnBeaemt


degree of the di�erential equation.

Watch Video Solution

6. The di�erential equation of all parabolas whose axis are parallel to the

y-axis is

Watch Video Solution

7. Form the di�erential equation of the family curves having equation

.

Watch Video Solution

y = (sin− 1 x)
2

+ A cos − 1 x + B

8. What is the order of the di�erential equation whose general solution is

Watch Video Solution

y = c1 cos 2x + c2 sin2 x + c3 cos2 x + c4e
2x + c5e

2x+ c6

https://dl.doubtnut.com/l/_e67xbnBeaemt
https://dl.doubtnut.com/l/_wRhA3LEKhMvO
https://dl.doubtnut.com/l/_fqG3E6aQKo97
https://dl.doubtnut.com/l/_u0gsJJf1kBAG
https://dl.doubtnut.com/l/_9ExFGldiqhyt


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

 given that  when 

Watch Video Solution

(1 + e2x)dy + (1 + y2)exdx = 0, y = 1 x = 0.

10. Solve  , given that  when 

Watch Video Solution

log( ) = 4x − 2y − 2
dy

dx
y = 1 x = 1.

11. Solve the di�erential equation 

Watch Video Solution

xy = (1 + x + x2)
dy

dx

1 + y2

1 + x2

12. Solve the di�erential equation 

Watch Video Solution

xy = (1 + x + x2)
dy

dx

1 + y2

1 + x2

https://dl.doubtnut.com/l/_9ExFGldiqhyt
https://dl.doubtnut.com/l/_ldrhcHfEG2AX
https://dl.doubtnut.com/l/_DcOPuoeSCB7p
https://dl.doubtnut.com/l/_ycxRQXURNQWG


13. Solve 

Watch Video Solution

= (a)
2d2y

dx
2

14. Solve 

Watch Video Solution

= (1 + y)2dy

dx

15. Solve : 

Watch Video Solution

√1 + x + y = x + y − 1
dy

dx

16. Show that the di�erential equation  is

homogenous and solve it.

Watch Video Solution

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

https://dl.doubtnut.com/l/_Cn8oxM8yOhPv
https://dl.doubtnut.com/l/_AVlrG0FsPyjq
https://dl.doubtnut.com/l/_mANQ1BTNAYtz
https://dl.doubtnut.com/l/_YBw9WGGngTvl


17. Show that the given di�erential equation  dx

is homogenous and solve it.

Watch Video Solution

xdy − ydx = √x2 + y2

18. Solve .

Watch Video Solution

x sin( )dy = (y sin( ) − x)dx
y

x

y

x

19. Solve 

Watch Video Solution

(1 + e )dx + e (1 − )dy = 0
x
y

x
y

x

y

20. Solve 

Watch Video Solution

xdy =
⎛
⎜ ⎜
⎝
y + x

⎞
⎟ ⎟
⎠
dx

f( )y
x

f ′( )y
x

https://dl.doubtnut.com/l/_fQsc4iSLrOTr
https://dl.doubtnut.com/l/_ywiiRC01R0vl
https://dl.doubtnut.com/l/_LVW1eeycgYhZ
https://dl.doubtnut.com/l/_5p7HUUZTY1d1
https://dl.doubtnut.com/l/_O01nXKnoF0wq


21. Find the real value of  for which the substitution  will

transform the di�erential equation  in to a

homogeneous equation.

Watch Video Solution

m y = um

2x4y + y4 = 4x6dy

dx

22. Solve 

Watch Video Solution

=
dy

dx

x + 2y + 3

2x + 3y + 4

23. Solve the di�erential equation : 

Watch Video Solution

xdy + ydx + = 0
xdy − ydx

x2 + y2

24. Solve: 

dy

Watch Video Solution

[(x + 1) + siny]dx + [x + loge x + x cos y]
y

x

https://dl.doubtnut.com/l/_O01nXKnoF0wq
https://dl.doubtnut.com/l/_xTxg3b2XxOrV
https://dl.doubtnut.com/l/_T3go9fUXjdt3
https://dl.doubtnut.com/l/_1KATEHij1wsK


25. Solve: 

Watch Video Solution

(x cos x − sinx)dx = sinxdy
x

y

26. Solve: 

Watch Video Solution

y4dx + 2xy3dy =
ydx − xdy

x3y3

27. Solve: 

Watch Video Solution

=
dy

dx

yf ′ (x) − y2

f(x)

28. Solve the di�erential equation 

Watch Video Solution

ye dx = (xe + y2 siny)dy(y ≠ 0)
x
y

x
y

https://dl.doubtnut.com/l/_1KATEHij1wsK
https://dl.doubtnut.com/l/_oyD7bRkWGTWw
https://dl.doubtnut.com/l/_d4Bb3Xgtugr1
https://dl.doubtnut.com/l/_GBexh1vgnpVp
https://dl.doubtnut.com/l/_O4RazjIc1y6N
https://dl.doubtnut.com/l/_ElbXchpHcGsY


29. Solve 

Watch Video Solution

=
dy

dx

x − 2y + 5

2x + y − 1

30. Solve 

Watch Video Solution

= x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

31. Solve: 

Watch Video Solution

1( − + 1)dx + ( − + )dy = 0
1

y

sinx

y

y

x2

cos y

x

1

x

cos y

x

x

y2

siny

x

1

y2

32. Solve 

Watch Video Solution

x2( ) + y = 1
dy

dx

https://dl.doubtnut.com/l/_ElbXchpHcGsY
https://dl.doubtnut.com/l/_JO6AGnHYmlt2
https://dl.doubtnut.com/l/_IQyKN6BXqkcb
https://dl.doubtnut.com/l/_A8YEisE0mdaw
https://dl.doubtnut.com/l/_dp4ueEFy6eaZ


33. Solve: 

Watch Video Solution

ydx − xdy + dx = 0

34. Solve the following di�erential equation:

Watch Video Solution

(1 + y + x2)dx + (x + x3)dy = 0

35. Solve : 

Watch Video Solution

(x + 2y3) = y
dy

dx

36. Solve the di�erential equation: 

Watch Video Solution

(1 + y2) + x = etan − 1 ydx

dy

https://dl.doubtnut.com/l/_dp4ueEFy6eaZ
https://dl.doubtnut.com/l/_2tYwVZIcHK5n
https://dl.doubtnut.com/l/_5oHZhZBNtV9z
https://dl.doubtnut.com/l/_0l0BYH4xPIFN
https://dl.doubtnut.com/l/_QzHVtzypzWHl


37. Let  and  satisfy the di�erential equation

 and  are continuous functions.

If  for some  and  for all  prove that any

point  where  does not satisfy the equations 

and 

Watch Video Solution

u(x) v(x)

+ p(x)u = f(x)
du

dx
+ p(x)v = g(x)

dv

dx

u(x1) x1 f(x) > g(x) x > x1,

(x, y), x > x1, y = u(x)

y = v(x).

38. Solve 

Watch Video Solution

( ) + ( ) = y3dy

dx

y

x

39. Solve 

Watch Video Solution

( ) = ex−y(ex − ey).
dy

dx

40. Solve 

Watch Video Solution

(x − 1)dy + ydx = x(x − 1)y dx.
1
3

https://dl.doubtnut.com/l/_QzHVtzypzWHl
https://dl.doubtnut.com/l/_ClvBYnWxEfu4
https://dl.doubtnut.com/l/_hBctslzltxFT
https://dl.doubtnut.com/l/_VkYgFXbyOPyw


41. The solution of the di�erential equation,

 with initial condition f(0) = 0, is

Watch Video Solution

ex(x + 1)dx + (yey − xex)dy = 0

42. The slope of a curve, passing through (3,4) at any point is the

reciprocal of twice the ordinate of that point. Show that it is parabola.

Watch Video Solution

43. Find the equation of a curve passing through the point  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 .

Watch Video Solution

(0, 2)

5

https://dl.doubtnut.com/l/_VkYgFXbyOPyw
https://dl.doubtnut.com/l/_MJ3Mf8ycZcYm
https://dl.doubtnut.com/l/_vCQcGM9KBsmY
https://dl.doubtnut.com/l/_10XB6ak0SdNN


44. Find the curve passing through (2, 1) and which has a constant

subtangent equal to 2.

Watch Video Solution

45. lf length of tangent at any point on th curve  intercepted

between the point and the x-axis is of length 1. Find the equation of the

curve.

Watch Video Solution

y = f(x)

46. A curve passing through the point (1,1) has the porperty that the

perpendicular distance of the normal at any point P on the curve from

the origin is equal to the distance of P from x-axis Determine the

equation of the curve.

Watch Video Solution

https://dl.doubtnut.com/l/_Sm65i84ozTdo
https://dl.doubtnut.com/l/_QjSxBxLzPgvi
https://dl.doubtnut.com/l/_OMOo5sztxMC4
https://dl.doubtnut.com/l/_k13lN6dndMog


47. Find the equation of the curve such that the portion of the x-axis cut

o� between the origin and the tangent at a point is twice the abscissa

and which passes through the point (1,2).

Watch Video Solution

48. Find the equation of the curve passing through the point, (5,4) if the

sum of reciprocal of the intercepts of the normal drawn at any point

P(x,y) on it is 1.

Watch Video Solution

49. Find the equation of the curve passing through the origin if the

middle point of the segment of its normal from any point of the curve to

the x-axis lies on the parabola .

Watch Video Solution

2y2 = x

https://dl.doubtnut.com/l/_k13lN6dndMog
https://dl.doubtnut.com/l/_EdZvA44iybhX
https://dl.doubtnut.com/l/_8V6CXRMrFvh9


50. Find the equation of family of curves which intersect the family of

curves xy=c at an angle .

Watch Video Solution

45∘

51. Find the orthogonal trajectory of  (a being the parameter).

Watch Video Solution

y2 = 4ax

52. The population of a certain is known to increase at a rate proportional

to the number of people presently living in the country. If after two years

the population has doubled, and after three years the population is

20,000 estimates the number of people initially living in the country.

Watch Video Solution

https://dl.doubtnut.com/l/_kq0Q8eLeoClP
https://dl.doubtnut.com/l/_9diqDSl7u4Ty
https://dl.doubtnut.com/l/_NpsQVA330PPZ


53. What constant interest rate is required if an initial deposit placed into

an account accrues interest compounded continuously is to double its

value in six years? 

Watch Video Solution

(ln|x| = 0. 6930)

54. Suppose that a mothball loses volume by evaporation at a rate

proportional to its instantaneous area. If the diameter of the ball

decreases from 2cm to 1cm in 3 months, how long will it take until the

ball has practically gone?

Watch Video Solution

55. A body at a temperature of  is placed outdoors where the

temperature is  . If the rate of change of the temperature of a body

is proportional to the temperature di�erence between the body and its

surrounding medium. If after 5 min the temperature of the body is  ,

500F

1000F

600F

https://dl.doubtnut.com/l/_P2iVTwEkUgnv
https://dl.doubtnut.com/l/_AJDdIx4NiJTh
https://dl.doubtnut.com/l/_EMUA6rqCzD9A


�nd (a) how long it will take the body to reach a temperature of 75  F

and (b) the temperature of the body after 20 min.

Watch Video Solution

^ 0

56. Find the time required for a cylindrical tank of radius  and height 

to empty through a round hole of area  at the bottom. The �ow through

the hole is according to the law  , where  and  ,

are respectively, the velocity of �ow through the hole and the height of

the water level above the hole at time  and  is the acceleration due to

gravity.

Watch Video Solution

r H

a

v(t) = k√2gh(t) v(t) h(t)

t, g

57. A country has a food de�cit of . Its population grows

continuously at a rate of  per year. Its annual food production every

year is 4% more than that of the last year. Assuming that the average

food requirement per person remains constant, prove that the country

10 %

3 %

https://dl.doubtnut.com/l/_EMUA6rqCzD9A
https://dl.doubtnut.com/l/_6hRKRfNKFdrG
https://dl.doubtnut.com/l/_NTnRIeCGSM5b


EXAMPLES

will become self-su�cient in food after  years, where  is the smallest

integer bigger than or equal to 

Watch Video Solution

n n

ln 10 − ln 9

ln(1.04) − 0.03

58. A hemi-spherical tank of radius 2 m is initially full of water and has an

outlet of  cross-sectional area at the bottom. The outlet is opened

at some instant. The �ow through the outlet is according to the law

 where  and  are, respectively, the velocity of

the �ow through the outlet and the height of water level above the

outlet and the height of water level above the outlet at time  and  is

the acceleration due to gravity. Find the time it takes to empty the tank.

Watch Video Solution

12cm2

v(t) = 0.6√2gh(t), v(t) h(t)

t, g

1. Solve = x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

https://dl.doubtnut.com/l/_NTnRIeCGSM5b
https://dl.doubtnut.com/l/_1JDT4bSNCc8k
https://dl.doubtnut.com/l/_QN1YjFgd04i4


Watch Video Solution

2. Solve : 

Watch Video Solution

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

x

y

x

y

x

y

x

3. Solve 

Watch Video Solution

=
dy

dx

(x + y)
2

(x + 2)(y − 2)

4. Solve 

Watch Video Solution

y( )
2

dy

dx

5. If , �nd .

Watch Video Solution

y + (xy) = x(sinx + logx)
d

dx
y(x)

https://dl.doubtnut.com/l/_QN1YjFgd04i4
https://dl.doubtnut.com/l/_gXF0hnQGtdPp
https://dl.doubtnut.com/l/_sC9e0XpelOR6
https://dl.doubtnut.com/l/_WtTM53Dz9cJb
https://dl.doubtnut.com/l/_agrOCuwk1H76


Watch Video Solution

6. If  then �nd 

Watch Video Solution

∫
x

a

ty(t)dt = x2 + y(x), y(x)

7. Given a function ' g' which has a derivative  for every real x and

satis�es  for all x and y then:

Find g(x).

Watch Video Solution

g' (x)

g' (0) = 2 and g(x + y) = eyg(x) + eyg(y)

8. Solve 

Watch Video Solution

=
dy

dx

s ∈

sin 2y − x cos y

https://dl.doubtnut.com/l/_agrOCuwk1H76
https://dl.doubtnut.com/l/_6zUMuphqEwgX
https://dl.doubtnut.com/l/_qzqT6fvZUeV6
https://dl.doubtnut.com/l/_FaqWgf5YWlZJ


9. Solve: 

, where g(x) =   

 and y(x) is continous on .

Watch Video Solution

+ = g(x)
dy

dx

3y

x
{

1 if 0 ≤ x ≤ 1

if x > 11
x

y( ) =
1

2

1

8
[0, ∞]

10. Solve: 

Watch Video Solution

(x cos y − y siny)dy + (x siny + y cos y)dx = 0

11. If  and  are the solution of the di�erential equation 

 , where  and  are functions of  alone and  ,

then prove that  where  is an arbitrary constant.

Watch Video Solution

y1 y2

+ Py = Q
dy

dx
P Q x y2 = y1z

z = 1 + ⋅ e
−f dx

,
Q

y1 c

https://dl.doubtnut.com/l/_vCQs3g4WzDgo
https://dl.doubtnut.com/l/_JwQPohYUxQ0k
https://dl.doubtnut.com/l/_PjZTAgydmU8u


12. If  and  are two solutions to the di�erential equation 

 . Then prove that  is the

general solution to the equation where  is any constant.

Watch Video Solution

y1 y2

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

dx
y = y1 + c(y1 − y2)

c

13. Let  be a non-negative continuous function, and let 

 if for some  for all 

 then show that  for all 

Watch Video Solution

f(x), x ≥ 0,

f(x) = ∫
x

0

f(t)dt, x ≥ 0, c > 0, f(x) ≤ cF (x)

x ≥ 0, f(x) = 0 x ≥ 0.

14. Find a pair of curves such that (a) the tangents drawn at points with

equal abscissas intersect on the y-axis. (b) the normal drawn at points

with equal abscissas intersect on the x-axis. (c) one curve passes through

(1,1) and other passes through (2, 3).

Watch Video Solution

https://dl.doubtnut.com/l/_fcBh5wZWmmEM
https://dl.doubtnut.com/l/_pw23SDd4AHgT
https://dl.doubtnut.com/l/_y75yJ5CBkOgG


15. Given two curves:  passing through the point  and

 passing through the point  The tangents

drawn to both the curves at the points with equal abscissas intersect on

the x-axis. Find the curve 

Watch Video Solution

y = f(x) (0, 1)

g(x) = ∫
x

− ∞

f(t)dt (0, ).
1

n

y = f(x).

16. A cyclist moving on a level road at 4 m/s stops pedalling and lets the

wheels come to rest. The retardation of the cycle has two components: a

constant 0.08  due to friction in the working parts and a resistance

of  , where  is speed in meters per second. What distance is

traversed by the cycle before it comes to rest? (consider 1n 5=1.61).

Watch Video Solution

m/s2

0. 02v2 /m v

17. The force of resistance encountered by water on a motor boat of mass

 going in still water with velocity  is proportional to the velocity  At

 when its velocity is  then engine shuts o�. Find an expression

m v v.

t = 0 v0,

https://dl.doubtnut.com/l/_oL3uNghj4eI8
https://dl.doubtnut.com/l/_BJF9LNq7L6kJ
https://dl.doubtnut.com/l/_tUvRpX1rtkwa


CONCEPT APPLICATION EXERCISES 10.1

for the position of motor boat at time  and also the distance travelled by

the boat before it comes to rest. Take the proportionality constant as

Watch Video Solution

t

k > 0.

18.  and  are two separate reservoirs of water. Capacity of reservoir 

is double the capacity of reservoir  Both the reservoirs are �lled

completely with water, their inlets are closed and then the water is

released simultaneously from both the reservoirs. The rate of �ow of

water out of each reservoir at any instant of time is proportional to the

quantity of water in the reservoir at the time. One hour after the water is

released, the quantity of water is reservoir  is  times the quantity of

water in reservoir  After how many hours do both the reservoirs have

the same quantity of water?

Watch Video Solution

A B A

B.

A 1
1

2

B.

https://dl.doubtnut.com/l/_tUvRpX1rtkwa
https://dl.doubtnut.com/l/_s5Etq0fzU2HG


1. Find the order and degree (if de�ned) of the following di�erential

equations: 

Watch Video Solution

= {1 + ( )
4

}

5 / 3
d2y

dx2

dy

dx

2. Find the order and degree (if de�ned) of the equation:

Watch Video Solution

= x ln( )
d3y

dx
3

dy

dx

3. 

Watch Video Solution

( )
3

+ 3( )
6

+ sinx = 2 cos x
d4y

dx4

d2y

dx2

https://dl.doubtnut.com/l/_fp94fgWoDQiV
https://dl.doubtnut.com/l/_ccg9ssSSzbLE
https://dl.doubtnut.com/l/_Awg7UecW5nNm


CONCEPT APPLICATION EXERCISES 10.2

4. Find the order and degree (if de�ned) of the equation:

Watch Video Solution

( ) + 4 − 3 + 5 = 0
d3y

dx3

2
3 d2

dx2

dy

dx

5. Find the order and degree (if de�ned) of the equation:

 where  is constant

Watch Video Solution

a = ,

1[1 + ( )
2
]

dy

dx

3
2

d2y

dx
2

a

6. Find the order and degree (if de�ned) of the equation:

Watch Video Solution

− sin( ) = 0
d4y

dx4

d3y

dx
3

https://dl.doubtnut.com/l/_O0L1JvsiZZiQ
https://dl.doubtnut.com/l/_T5dG69Sqc0tw
https://dl.doubtnut.com/l/_bpE0oPCL6ovv


1. Find the di�erential equation of All-horizontal lines in a plane. All non-

vertical lines in a plane.

Watch Video Solution

2. Form the di�erential equation of family of circles having center at

origin.

Watch Video Solution

3. Find the di�erential equation of all parabolas whose axes are parallel

to the x-axis an having latus rectum a.

Watch Video Solution

4. Find the di�erential equation of the family of curves

 , where A and B are arbitrary constants.y = Ae2x + Be− 2x

https://dl.doubtnut.com/l/_hfEjSgif1Jvq
https://dl.doubtnut.com/l/_1YlmaOt6guqI
https://dl.doubtnut.com/l/_X44SpoAgm84a
https://dl.doubtnut.com/l/_Beu92ctO13s9


CONCEPT APPLICATION EXERCISES 10.3

Watch Video Solution

5. The degree of the di�erential equation satisfying the relation

 is

Watch Video Solution

√1 + x2 + √1 + y2 = λ(x√1 + y2 − y√1 + x2)

6. Find the di�erential equation whose general solution is given by

, where  are arbitary

constants.

Watch Video Solution

y = (c1 + c2)cos(x + c3) − c4e
x+ c5 c1, c2, c3, c4, c5

1. Solve  given that when 

Watch Video Solution

e = x + 1,
dy

dx x = 0, y = 3.

https://dl.doubtnut.com/l/_Beu92ctO13s9
https://dl.doubtnut.com/l/_TCwd9Dw4gDPB
https://dl.doubtnut.com/l/_8dE1RictPsAO
https://dl.doubtnut.com/l/_nZNaz1aWPSUM


2. Solve .

Watch Video Solution

(x − y2x)dx = (y − x2y)dy

3. Solve 

Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

4. Solve the following di�erential equation:

Watch Video Solution

ex tany dx + (1 − ex)sec2 y dy = 0

5. Solve the following di�erential equations:  (ii)

Watch Video Solution

= 1 + x + y + xy
dy

dx

y − x = a(y2 + )
dy

dx

dy

dx

https://dl.doubtnut.com/l/_bYHaX8kSDpnJ
https://dl.doubtnut.com/l/_495XWUGgjgC6
https://dl.doubtnut.com/l/_TD94i3nVjPOO
https://dl.doubtnut.com/l/_R1Yeqs8yeqCj
https://dl.doubtnut.com/l/_CpyGuGue8NY7


6. Solve , given that , where .

Watch Video Solution

(x − y)(dx + dy) = dx − dy y = − 1 x = 0

7. Solve , where  is a given integrable

function of .

Watch Video Solution

= yf ′ (x) = f(x)f ′ (x)
dy

dx
f(x)

x

8. Solve .

Watch Video Solution

= cos(x + y) − sin(x + y)
dy

dx

9. If a function 'f' satis�es the relation

 and .

Then �nd .

Watch Video Solution

f(x)f ' ' (x) − f(x)f ′ (x) − f ′ (x)2 = 0 ∀x ∈ R f(0) = 1 = f ′ (0)

f(x)

https://dl.doubtnut.com/l/_CpyGuGue8NY7
https://dl.doubtnut.com/l/_igC9sNY01Mlq
https://dl.doubtnut.com/l/_IBtSfifIxliN
https://dl.doubtnut.com/l/_D77TRr6AmNVs


CONCEPT APPLICATION EXERCISES 10.4

1. Solve the following di�erential equation: 

Watch Video Solution

 x − y = 2 √y2 − x2dy

dx

2. Solve 

Watch Video Solution

[2√xy − x]dy + ydx = 0

3. Solve 

Watch Video Solution

x = y(logy − logx + 1)
dy

dx

4. Solve  when 

Watch Video Solution

[x sin2( ) − y]dx + xdy = 0; y =
y

x

π

4
x = 1.

https://dl.doubtnut.com/l/_D77TRr6AmNVs
https://dl.doubtnut.com/l/_IuhcxFdw22y9
https://dl.doubtnut.com/l/_jCrtxdOtHbZS
https://dl.doubtnut.com/l/_lUic4nX8vtM5
https://dl.doubtnut.com/l/_c8JYBvwCKOpA


CONCEPT APPLICATION EXERCISES 10.5

5. Show that the di�erential equation  can be

reduced to a homogenous equation.

Watch Video Solution

y3dy − (x + y2)dx = 0

6. Solve 

Watch Video Solution

=
dy

dx

2x − y + 1

x + 2y − 3

1. The solution of  dx = 0 is

Watch Video Solution

ydx − xdy + 3x2y2ex
3

2. =
dy

dx

2xy

x2 − 1 − 2y

https://dl.doubtnut.com/l/_c8JYBvwCKOpA
https://dl.doubtnut.com/l/_fTY3lPWAk9nI
https://dl.doubtnut.com/l/_vAQchn16fpyZ
https://dl.doubtnut.com/l/_u8oZi0XG7mUV
https://dl.doubtnut.com/l/_O0Mh14wzadvd


Watch Video Solution

3. The solution of the di�erential equation  is

Watch Video Solution

ydx + (x + x2y)dy = 0

4. The solution of the di�erential equation  is

Watch Video Solution

(xy4 + y)dx − xdy = 0,

5. 

Watch Video Solution

y(x2y + ex)dx − exdy = 0

6.  satisfying condition 

Watch Video Solution

= −
dy

dx

y + sinx

x
y(0) = 1

https://dl.doubtnut.com/l/_O0Mh14wzadvd
https://dl.doubtnut.com/l/_ZeYnpYgT9IHv
https://dl.doubtnut.com/l/_Ysjr0YKPSZuL
https://dl.doubtnut.com/l/_cz1aOD1gWqsS
https://dl.doubtnut.com/l/_nWviHuRaBZNe
https://dl.doubtnut.com/l/_Nh8flSGjux4V


CONCEPT APPLICATION EXERCISES 10.6

7. 

Watch Video Solution

y(xy + 1)dx + x(1 + xy + x2y2)dy = 0

1. What is the integrating factor of the di�erential equation

 ?

Watch Video Solution

(1 − y2) + yx = ay
dx

dy
( − 1 < y < 1)

2. Solve 

Watch Video Solution

+ y cot x = sinx
dy

dx

3. Solve `(x+y+1)(dy//dx)=1

Watch Video Solution

https://dl.doubtnut.com/l/_Nh8flSGjux4V
https://dl.doubtnut.com/l/_4ojUOC8ONW1w
https://dl.doubtnut.com/l/_LJa7MxjSi2JF
https://dl.doubtnut.com/l/_dvyJ8M4zrtor


4. Solve the equation 

Watch Video Solution

(1 − x2)( ) + 2xy = x√1 − x2dy

dx

5. Solve the equation 

Watch Video Solution

=
dy

dx

y

2y1ny + y − x

6. Solve the equation 

Watch Video Solution

ydx + (x − y2)dy = 0

7. Find the equation of a curve passing through  and having

gradient  at .

Watch Video Solution

(0, 1)

−(y + y3)

1 + x + xy2
(x, y)

https://dl.doubtnut.com/l/_dvyJ8M4zrtor
https://dl.doubtnut.com/l/_yXH0hSzHGrBK
https://dl.doubtnut.com/l/_jUCDT5XmPHPK
https://dl.doubtnut.com/l/_H2OgA6nRRePE
https://dl.doubtnut.com/l/_5C0bgLKP42cu


CONCEPT APPLICATION EXERCISES 10.7

1. Solve the equation 

Watch Video Solution

= =
dy

dx

1

x

ey

x2

2. 

Watch Video Solution

+ x sin 2y = x3 cos2 y
dy

dx

3. 

Watch Video Solution

+ = x√y
dy

dx

xy

1 − x2

4. 

Watch Video Solution

= (x3 − 2x tan− 1 y)(1 + y2)
dy

dx

https://dl.doubtnut.com/l/_4ma3K0AICwIK
https://dl.doubtnut.com/l/_QdwUmKfnCgob
https://dl.doubtnut.com/l/_PzS69TQartvo
https://dl.doubtnut.com/l/_dpo97zefpQOD
https://dl.doubtnut.com/l/_7RRamDzLc7uj


CONCEPT APPLICATION EXERCISES 10.8

5. 

Watch Video Solution

= ex secy
dy

dx

tanx

1 + x

1. Find the equation of the curve in which the subnormal varies as the

square of the ordinate.

Watch Video Solution

2. Find the curve for which the length of normal is equal to the radius

vector.

Watch Video Solution

https://dl.doubtnut.com/l/_7RRamDzLc7uj
https://dl.doubtnut.com/l/_VAWD0nQBJa0F
https://dl.doubtnut.com/l/_9doLuLBvLKxu


3. Find the curve for which the perpendicular from the foot of the

ordinate to the tangent is of constant length.

Watch Video Solution

4. A curve  passes through the origin. Through any point 

on the curve, lines are drawn parallel to the co-ordinate axes. If the curve

divides the area formed by these lines and co-ordinates axes in the ratio

 �nd the curve.

Watch Video Solution

y = f(x) (x, y)

m : n,

5. A normal is drawn at a point  of a curve. It meets the x-axis at 

If  has constant length  then show that the di�erential equation

describing such curves is  . Find the equation of

such a curve passing through 

Watch Video Solution

P (x, y) Q.

PQ k,

y = ± √k2 − y2dy

dx

(0, k).

https://dl.doubtnut.com/l/_PGs21InpBWwL
https://dl.doubtnut.com/l/_ddRVXCRlnDM2
https://dl.doubtnut.com/l/_sjxCZq913er4


CONCEPT APPLICATION EXERCISES 10.9

6. Find the orthogonal trajectories of family of curves 

Watch Video Solution

x2 + y2 = cx

7. A curve  has the property that if the tangent drawn at any point  on

 meets the co-ordinate axis at  and  , then  is the mid-point of 

The curve passes through the point (1,1). Determine the equation of the

curve.

Watch Video Solution

C P

C A B P AB.

1. A person places Rs 500 in an account that interest compounded

continuously. Assuming no additional deposits or withdrawals, how much

will be in the account after seven years if the interest rate isa constant 8.5

percent for the �rst four year and a constant 9.25 percent for the last

three years

https://dl.doubtnut.com/l/_K1Vs7c2KxKU4
https://dl.doubtnut.com/l/_duClNPlMsN8d
https://dl.doubtnut.com/l/_d0bfEparcLk2


Watch Video Solution

2. Find the time required for a cylindrical tank of radius 2.5 m and height

3 m to empty through a round hole of 2.5 cm with a velocity  m/s, 

 being the depth of the water in the tank.

Watch Video Solution

2. 5√h

h

3. If the population of country double in 50 years, in how many years will

it triple under the assumption that the rate of increase is proportional to

the number of inhabitants.

Watch Video Solution

4. The rate at which a substance cools in moving air is proportional to the

di�erence between the temperatures of the substance and that of the air.

If the temperature of the air is 290 K and the substance cools from 370 K

to 330 K in 10 min, when will the temperature be 295 K?

https://dl.doubtnut.com/l/_d0bfEparcLk2
https://dl.doubtnut.com/l/_0KhLa6dLx4ck
https://dl.doubtnut.com/l/_siHF7KhuG6P7
https://dl.doubtnut.com/l/_qVTQcSgAtS6H


SINGLE CORRECT ANSWER TYPES

Watch Video Solution

5. A right circular cone with radius R and height H contains a liquid which

evaporates at a rate proportional to its surface area in contact with air

(proportionality constant k is positive). Suppose that r(t) is the radius of

the liquid cone at time t. The time after which the cone is empty is

Watch Video Solution

1. The degree of the di�erential equation satisfying

 is (a) 1 (b) 2 (c) 3 (d) none of these

A. 1

B. 2

C. 3

√1 − x2 + √1 − y2 = a(x − y)

https://dl.doubtnut.com/l/_qVTQcSgAtS6H
https://dl.doubtnut.com/l/_OBtmoBQiJOBO
https://dl.doubtnut.com/l/_L6AqThawTpch


D. None of these

Answer: A

Watch Video Solution

2. Number of values of  for which  is a solution of the

di�erential equation  (a) 0 (b) 1 (c) 2 (d)

More than 2

A. 0

B. 1

C. 2

D. More than 2

Answer: C

Watch Video Solution

m ∈ N y = emx

− 3 − 4 + 12y = 0
d3y

dx
3

d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_L6AqThawTpch
https://dl.doubtnut.com/l/_4vRSXyXv8DAG
https://dl.doubtnut.com/l/_hP7If5OMNZxQ


3. The order of di�erential equation of family of circles passing through

intersection of  and  is

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

3x + 4y − 7 = 0 S = − x2 + y2 − 2x + 1 = 0

4. The di�erential equation of all non-horizontal lines in a plane is (a)

 (s) (b) 

(kk) (c)  (m) (d) 

 (w)

(b)(c)(d) ((k)d(l)x (m) 2 ( n ) (o))(p)(q)(r)
(e)(f)d ( g ) 2 ( h ) (i)y

j

(t)(u)(v) ((cc)d(dd)y ( ee ) 2 ( ff ) (gg))(hh)(ii) = 0(jj)
(w)(x)d ( y ) 2 ( z ) (aa)x

bb

(d)(e)(f) ((i)dx)(j)(k) = 0(l)
(g)dy

h

(n)(o)(p) ((s)dy)(t)(u) = 0(v)
(q)dx

r

https://dl.doubtnut.com/l/_hP7If5OMNZxQ
https://dl.doubtnut.com/l/_KZRnCvmg9oLl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

d2y

dx2

= 0
d2x

dy2

= 0
dy

dx

= 0
dx

dy

5. The di�erential equation of the family of curves

 where  and  are arbitrary constants is (a)

(y) (z)  (xx) (yy)  (eeee) (��)

 (ddddd)

A. 

B. 

C. 

y = ex(A cos x + B sinx), A B

(b)(c)(d) ((k)d(l)x (m) 2 ( n ) (o))(p)(q) − 2(r) ((u)
(e)(f)d ( g ) 2 ( h ) (i)y

j

(s)dy

t

[Math Processing Error] [Math Processing Error]

[Math Processing Error]

− 2 + 2y = 0
d2y

dx
2

dy

dx

+ 2 − 2y = 0
d2y

dx
2

dy

dx

+ ( )
2

+ y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_KZRnCvmg9oLl
https://dl.doubtnut.com/l/_rhEE6joRaLqh


D. 

Answer: A

Watch Video Solution

− 7 + 2y = 0
d2y

dx2

dy

dx

6. Di�erential equation of the family of circles touching the line  at 

 is (a)

(z) (aa)  (uu) (vv)

(xxx) (yyy) None of these

A. 

B. 

C. 

D. None of these

y = 2

(0, 2)

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h)(i)((j)(k)y − 2(l)) (m) 2 ( n ) (o) + (p) ((s)d
(q)dy

r

[Math Processing Error]

(ww)( × )(yy)x ( zz ) 2 ( aaa ) (bbb) + (ccc)(ddd)((eee)(fff)y − 2(ggg)) ( hhh ) 2

− 2(vvv)) = 0(www)

x2 + (y − 2)2 + (y − 2) = 0
dy

dx

x2 + (y − 2)(2 − 2x − y) = 0
dx

dy

x2 + (y − 2)2 + ( + y − 2)(y − 2) = 0
dx

dy

https://dl.doubtnut.com/l/_rhEE6joRaLqh
https://dl.doubtnut.com/l/_LBbfWDgeGXTk


Answer: D

Watch Video Solution

7. The order and degree of the di�erential equation of all tangent lines to

the parabola  is

A. 1,2

B. 2,3

C. 2,1

D. 1,1

Answer: A

Watch Video Solution

y = x2

8. The di�erential equation for the family of curve 

where  is an arbitrary constant, is

x2 + y2 − 2ay = 0,

a

https://dl.doubtnut.com/l/_LBbfWDgeGXTk
https://dl.doubtnut.com/l/_NQuOKFVLDnmX
https://dl.doubtnut.com/l/_u7EFvPGLjJSP


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2(x2 − y2)y ′ = xy

2(x2 + y2)y ′ = xy

(x2 − y2)y ′ = 2xy

(x2 + y2)y ′ = 2xy

9. The di�erential equation whose general solution is given by

 where 

are arbitrary constants, is (a)

(gg) (hh)

(ttt) (uuu)

y = (c1 cos(x + c2) − (c3e
( −x+ c4 ) + (c5 sinx), c1, c2, c3, c4, c5

(b)(c)(d) ((k)d(l)x (m) 4 ( n ) (o))(p)(q) − (r)
(e)(f)d ( g ) 4 ( h ) (i)y

j

(s)(t)d ( u ) 2

x

(ii)(jj)(kk) ((rr)d(ss)x ( tt ) 3 ( uu ) (vv))(ww)( × )

+ (mmm) ((ppp)dx)(qqq)(rrr) + y = 0(sss)

(ll)(mm)d ( nn ) 3 ( oo ) (pp)y

qq

(nnn)dy

ooo

(vvv)(www)( × x) ((eeee)d(ffff)x ( gggg ) 5 ((yyy)(zzz)d ( aaaa ) 5 ( bbbb ) (cccc)

dddd

https://dl.doubtnut.com/l/_u7EFvPGLjJSP
https://dl.doubtnut.com/l/_QIfWIcCOdD9R


(mmmm) (nnnn)

(zzzzz)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(oooo)(pppp)(qqqq) ((xxxx)d(yyyy)x ( zzz

− (eeeee) ((lllll)d(mmmmm)x ( nn

= 0(yyyyy)

(rrrr)(ssss)d ( tttt ) 3 ( uuuu ) (vvvv)y

wwww

(fffff)(ggggg)d ( hhhhh ) 2 ( iiiii ) (jjjjj)y

kkkkk

− + y = 0
d4y

dx4

d2y

dx2

+ + + y = 0
d3y

dx3

d2y

dx2

dy

dx

+ y = 0
d5y

dx5

− + − y = 0
d3y

dx3

d2y

dx2

dy

dx

10. If  (where c is an arbitrary constant) is the general

solution of the di�erential equation  then function 

 is:

y =
x

In|cx|

= + ϕ( )
dy

dx

y

x

x

y

ϕ( )
x

y

https://dl.doubtnut.com/l/_QIfWIcCOdD9R
https://dl.doubtnut.com/l/_AK8Keb65IOnY


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 /y2

−x2 /y2

y2 /x2

−y2 /x2

11. The di�erential equation of the curve  is (a) 

 (cc) (dd)

(�f) (ggg)

(iiii)

A. 

+ = 1
x

c − 1

y

c + 1
[Math

Processing Error]

(ee)(ff)((gg)(hh)(ii) ((ll)dx)(mm)( ∩ ) + 1(oo))((pp)(qq)y − x
(jj)dy

kk

(hhh)(iii)((jjj)(kkk)(lll) ((ooo)dx)(ppp)(qqq) + 1(rrr))((ss

= 2(bbbb) ((eeee)dx)(ffff)(gggg)(hhhh)

(mmm)dy

nnn

(cccc)dy

dddd

− 1(y + x ) = 2
dy

dx

dy

dx

dy

dx

https://dl.doubtnut.com/l/_AK8Keb65IOnY
https://dl.doubtnut.com/l/_Q2draMk6qcGy


B. 

C. 

D. 

Answer: C

Watch Video Solution

( + 1)(y − x ) =
dy

dx

dy

dx

dy

dx

( + 1)(y − x ) = 2
dy

dx

dy

dx

dy

dx

y2 /x2

12. If  and , then 

equals (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 1

Answer: A

Watch Video Solution

y = y(x) ( ) = − cos x, y(0) = 1
2 + sinx

y + 1

dy

dx
y( )

π

2
1

3

2

3
−

1

3
1

1/3

2/3

−1/3

https://dl.doubtnut.com/l/_Q2draMk6qcGy
https://dl.doubtnut.com/l/_Yjrw2DWvI53O


13. The equation of the curves through the point (1, 0) and whose slope is

 is (a)  (k)

(l)  (s) (t)

 (dd) (ee)None

of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y − 1

x2 + x
(b)(c)((d)(e)y − 1(f))((g)(h)x + 1(i)) + 2x = 0(j)

(m)(n)2x((o)(p)y − 1(q)) + x + 1 = 0(r)

(u)(v)x((w)(x)y − 1(y))((z)(aa)x + 1(bb)) + 2 = 0(cc)

(y − 1)(x + 1) + 2x = 0

2x(y − 1) + x + 1 = 0

x(y − 1)(x + 1) + 2 = 0

14. The solution of the equation  is (a)= (x
dy

dx

2 logx + 1

siny + y cos y

(b)(c)y siny = (d)x ( e ) 2 ( f ) (g)logx + (h) 2(o)(p) + c(q)
(i)(j)x ( k ) 2 ( l ) (m)

n

https://dl.doubtnut.com/l/_Yjrw2DWvI53O
https://dl.doubtnut.com/l/_3DGdbz6E6MvI
https://dl.doubtnut.com/l/_M2Qc7O6bStLu


(r) (s)  (aa) (bb)

(ss) (tt)  (bbb)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(t)(u)y cos y = (v)x (w) 2 ( x ) (y)(logx + 1) + c(z)

(cc)(dd)y cos y = (ee)x ( ff ) 2 ( gg ) (hh)logx + (ii) 2
(jj)(kk)x ( ll ) 2 (mm) (nn)

oo

(uu)( ∨ )y siny = (ww)x ( xx ) 2 ( yy ) (zz)logx + c(aaa)

y siny = x2 logx + + c
x2

2

y cos y = x2(logx + 1) + c

y cos y = x2 logx + + c
x2

2

y siny = x2 logx + c

15. The solution of the equation  is

given by (a)

(aa) (bb)

(x2y + x2)dx + y2(x − 1)dy = 0

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h)y ( i ) 2 ( j ) (k) + 2((l)(m)x − y(n)) + 21n(o)
(p)(

https://dl.doubtnut.com/l/_M2Qc7O6bStLu
https://dl.doubtnut.com/l/_c8ofAwlSmEQ9


(bbb) (ccc)

(cccc) (dddd) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(cc)(dd)(ee)x ( ff ) 2 ( gg ) (hh) + (ii)y ( jj ) 2 ( kk ) (ll) + 2((mm)( ∩ )x − y(∞))

(ddd)(eee)(fff)x ( ggg ) 2 ( hhh ) (iii) + (jjj)y ( kkk ) 2 ( lll ) (mmm) + 2((nnn)(∞

= 0(bbbb)

x2 + y2 + 2(x − y) + 2ln = 0
(x − 1)(y + 1)

c

x2 + y2 + 2(x − y) + ln = 0
(x − 1)(y + 1)

c

x2 + y2 + 2(x − y) − 2ln = 0
(x − 1)(y + 1)

c

16. Solve the following di�erential equations 

A. 

= sinx ⋅ siny
dy

dx

ecos x = c
tany

2

https://dl.doubtnut.com/l/_c8ofAwlSmEQ9
https://dl.doubtnut.com/l/_qqOGVH7IpWZu


B. 

C. 

D. 

Answer: A

Watch Video Solution

ecos x tany = c

cos x tany = c

cos x siny = c

17. The solution of  is (a)

 (s)

(b)  (kk) (c)

 (u)

(d)  (mm)

A. 

B. 

C. 

D. 

+ v = − g
dv

dt

k

m

(b)(c)v = c(d)e ( e ) ( f ) ( g ) g ( i ) ( j ) t ( k ) (l) − (m) k(p)(q)(r)
k

h

(n)mg

o

[Math Processing Error]

(d)(e)v(f)e
( g ) ( h ) ( i ) m( k ) ( l ) t (m)

(n) = c − (o) k(r)(s)(t)
k

j

(p)mg

q

[Math Processing Error]

v = ce− t −
k

m
mg

k

v = c − e− tmg

k

k

m

ve− t = c −
k

m
mg

k

ve t = c −
k

m
mg

k

https://dl.doubtnut.com/l/_qqOGVH7IpWZu
https://dl.doubtnut.com/l/_YoWBqAaZseCF


Answer: A

Watch Video Solution

18. The general solution of the di�erential equation

 is (a)

 (l) (m) 

 (ee) (�)  (uu) (vv)

(rrr)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ =
dy

dx

sin(x + y)

2

sin(x − y)

2

(b)(c)log tan((d)(e)(f) 2(h)(i)(j)) = c − 2 sinx(k)
y

g
[Math

Processing Error] [Math Processing Error]

(ww)( × )log tan((yy)(zz)(aaa) 4(ccc)(ddd) + (eee) 4(ggg)(hhh)
y

bbb

π

fff

log tan( ) = c − 2 sinx
y

2

log tan( ) = c − 2 sin( )
y

2
x

2

log tan( + ) = c − 2 sinx
y

2

π

4

log tan( + ) = c − 2 sin( )
y

4

π

4
x

2

https://dl.doubtnut.com/l/_YoWBqAaZseCF
https://dl.doubtnut.com/l/_7h2Nis1faiha


19. if  then  is equation to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y + x = x
dy

dx

ϕ(xy)

ϕ' (xy)
ϕ(xy)

kex
2 / 2

key
2 / 2

kexy / 2

kexy

20. The solution of di�erential equation 

Watch Video Solution

x2 = 1

+( )
− 1

+ + + ...is
x

y

dy

dx

( )
− 2
( )

2
x
y

dy

dx

2!

( )
− 3
( )

3
x
y

dy

dx

3!

https://dl.doubtnut.com/l/_7h2Nis1faiha
https://dl.doubtnut.com/l/_tNV1sdoW4nbp
https://dl.doubtnut.com/l/_ZZQdXkXo6EnD


21. The solution of the di�erential equation

 (a)

 (o) (p)

 (dd) (ee)

(ss) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= is
x + + +x3

3 !

x5

5 !

1 + + +x2

2 !
x4

4 !

dx − dy

dx + dy

(b)(c)2y(d)e ( e ) ( f ) 2x ( g ) (h) = C(i)e ( j ) ( k ) 2x ( l ) (m) + 1(n)

(q)(r)2y(s)e ( t ) ( u ) 2x ( v ) (w) = C(x)e ( y ) ( z ) 2x ( aa ) (bb) − 1(cc)

(ff)(gg)y(hh)e ( ii ) ( jj ) 2x ( kk ) (ll) = C(mm)e ( nn ) ( ∞ ) 2x ( pp ) (qq) + 2(rr)

2ye2x = Ce2x + 1

2ye2x = Ce2x − 1

ye2x = Ce2x + 2

https://dl.doubtnut.com/l/_SQfzDSnH9NpZ


22. The solution of the di�erential equation

 (a)

 (g) (b) 

 (w) (c)

 (g) (d)  (o)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 1 + xy + ( )
2

+ ( )
3

+ is
dy

dx

x2y2

2!

dy

d

x3y3

3!

dy

dx

(b)(c)y = 1n((d)x(e)) + c(f)

(h)(i)(j)y ( k ) 2 ( l ) (m) = (n)(o)((p)(q)1nx(r))
( s ) 2 ( t )

(u) + c(v)

(d)(e)y = logx + xy(f) (h)(i)xy = (j)x ( k ) y ( l ) (m) + c(n)

y = ln(x) + C

y2 = (ln x)
2

+ c

y = logx + xy

xy = xy + c

23. A curve passing through  and satisfying the di�erential equation

 is (a)

 (m) (b) 

(2, 3)

∫
x

0

ty(t)dt = x2y(x), (x > 0)

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h)y ( i ) 2 ( j ) (k) = 13(l)

https://dl.doubtnut.com/l/_MXuMgQqo3Fl9
https://dl.doubtnut.com/l/_JrlRga2hk2Ow


 (y) (c)

(z) (d)  (dd)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(n)(o)(p)y ( q ) 2 ( r ) (s) = (t) 2(v)(w)x(x)
9

u

(d)(e)(f) 8(m)(n) + (o) ((v)18)(w)(x)
(g)(h)x ( i ) 2 ( j ) (k)

l

(p)(q)y ( r ) 2 ( s ) (t)

u

[Math Processing Error]

x2 + y2 = 13

y2 = x
9

2

+ = 1
x2

8

y2

18

xy = 6

24. The solution of the di�erential equation 

when  and  is (a)

(bb) (cc)  (ddd) (eee)

= sin 3x + ex + x2d2y

dx
2

y1(0) = 1 y(0)

(b)(c)(d) 9(g)(h) + (i)e ( j ) x ( k ) (l) + (m) ((t
(e) − sin 3x

f

(n)(o)x ( p ) 4 ( q ) (r)

s

[Math Processing Error]

https://dl.doubtnut.com/l/_JrlRga2hk2Ow
https://dl.doubtnut.com/l/_4xvHWUAwtAZN


(��) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(fff)(ggg)(hhh) 3(kkk)(lll) + (mmm)e ( nnn ) x ( ∞ o ) (ppp) +
(iii) − cos 3x

jjj

y = + ex + + x − 1
−sin 3x

9
x4

12

1

3

y = + ex + + x
−sin 3x

9
x4

12

1

3

y = + ex + + x + 1
−cos 3x

3
x4

12

1

3

25. The solution of the di�erential equation  is

A. 

B. 

C. 

D. None of these

y ′y ' ' ' = 3(y ' ' )
2

x = A1y
2 + A2y + A3

x = A1y + A2

x = A1y
2 + A2y

https://dl.doubtnut.com/l/_4xvHWUAwtAZN
https://dl.doubtnut.com/l/_3nRg8UEb9dKL


Answer: A

Watch Video Solution

26. The solution of the di�erential equation  where 

 , is (a)

(z) (aa)  (zz) (aaa)

(zzz) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y− 8y= 0,

y(0) = , y ′ (0) = 0, y0 = 1
1

8

(b)(c)y = (d) 8(f)(g)((h)(i)(j) 8(r)(s) + x − (t)
1

e

(k)(l)e (m) ( n ) 8x ( o ) (p)

q

[Math Processing Error]

(bbb)(c)y = (ddd) 8(fff)(ggg)((hhh)(iii)(jjj)
1

eee

(kkk)(lll)e (mmm) ( ⋂ ) 8

qqq

y = ( + x − )
1

8
e8x

8
7
9

y = ( + x + )
1

8
e8x

8
7
8

y = ( − x + )
1

8
e8x

8
7
8

https://dl.doubtnut.com/l/_3nRg8UEb9dKL
https://dl.doubtnut.com/l/_GAhH2Ot7MkZc


Watch Video Solution

27. The slope of the tangent at  to a curve passing through 

is given by  then the equation of the curve is (a)

(u) (v)  (pp) (qq)  (kkk) (d)

none of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(x, y) (1, )
π

4

− cos2( ),
y

x

y

x

(b)(c)y = (d)(e)tan ( f ) ( g ) − 1 ( h ) (i)((j)(k)log((l)(m)(n) x(p)(q)(r))(s)
e

o

[Math Processing Error] [Math Processing Error]

y = tan− 1 log( )
e

x

y = x tan− 1 log( )
x

e

y = x tan− 1 log( )
e

x

28. x = y(logy − logx + 1)
dy

dx

https://dl.doubtnut.com/l/_GAhH2Ot7MkZc
https://dl.doubtnut.com/l/_WLlMwtvlgs1z
https://dl.doubtnut.com/l/_r8quDNlwcpfY


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

= cy
logx

y

= cy
logy

x

= cx
logy

x

29. The solution of di�erential equation  is

(a)

(z) (b)  (ggg) (c)

(bb) (d)  (bbb)

A. 

xy ′ = x

⎛
⎜ ⎜
⎝

+
⎞
⎟ ⎟
⎠

y2

x2

f( )
y2

x2

f ′( )y2

x2

(b)(c)f((d)(e)(f) ((m)(n)x ( o ) 2 ( p ) (q))(r)(s)(t)) = c(
(g)(h)y ( i ) 2 ( j ) (k)

l

[Math Processing Error]

(d)(e)(f)x ( g ) 2 ( h ) (i)f((j)(k)(l) ((s)(t)x ( u ) 2 ( v ) (w))(
(m)(n)y ( o ) 2 ( p ) (q)

r

[Math Processing Error]

f(y2 /x2) = cx2

https://dl.doubtnut.com/l/_r8quDNlwcpfY
https://dl.doubtnut.com/l/_83EO3Wh7gyfj


B. 

C. 

D. 

Answer: A

Watch Video Solution

x2f(y2 /x2) = c2y2

x2f(y2 /x2) = c

f(y2 /x2) = cy/x

30. The solution of  is (a)

 (l) (m)

 (x) (y)

 (jj) (kk) None of these

A. 

B. 

C. 

D. None of these

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

(b)(c)logx = log((d)(e)x − y(f)) + (g) x(i)(j) + c(k)
y

h

(n)(o)logx = 2 log((p)(q)x − y(r)) + (s) x(u)(v) + c(w)
y

t

[Math Processing Error]

logx = log(x − y) + + c
y

x

logx = 2 log(x − y) + + c
y

x

logx = log(x − y) + + c
x

y

https://dl.doubtnut.com/l/_83EO3Wh7gyfj
https://dl.doubtnut.com/l/_NLcAYGeRlMfn


Answer: B

Watch Video Solution

31. The solution of  is (a) 

 (jj) (kk)

(ttt) (uuu)  (ddddd) (eeeee) 

 (nnnnnn)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(y + x + 5)dy = (y − x + 1)dx [Math

Processing Error]

(ll)(mm)log((nn)(∞)(pp)(qq)((rr)(ss)y + 3(tt)) ( uu ) 2 ( vv ) (ww) + (xx)(y

+ (ggg)(hhh)tan ( iii ) ( jjj ) − 1 ( kkk ) (lll)(mmm) ((ppp)y − 2)(qq
(nnn)y − 3

ooo

[Math Processing Error] [Math Processing

Error]

log((y + 3)2 + (x + 2)2) + + C
tan− 1(y + 3)

y + 2

log((y + 3)2 + (x − 2)2) + = C
tan− 1(y − 3)

x − 2

log((y + 3)2 + (x + 2)2) + 2 = C
tan− 1(y + 3)

x + 2

log((y + 3)2 + (x + 2)2) − 2 = C
tan− 1(y + 3)

x + 2

https://dl.doubtnut.com/l/_NLcAYGeRlMfn
https://dl.doubtnut.com/l/_kENwD2uzl29g


32. The slope of the tangent at  to a curve passing through a point 

 is  , then the equation of the curve is (a)

 (p) (b)

 (ee) (c)

 (r) (d) 

(gg)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x, y)

(2, 1)
x2 + y2

2xy

(b)(c)2((d)(e)(f)x ( g ) 2 ( h ) (i) − (j)y ( k ) 2 ( l ) (m)(n)) = 3x(o)

[Math Processing Error]

(d)(e)x((f)(g)(h)x ( i ) 2 ( j ) (k) − (l)y (m) 2 ( n ) (o)(p)) = 6(q)

(s)(t)x((u)(v)(w)x ( x ) 2 ( y ) (z) + (aa)y ( bb ) 2 ( cc ) (dd)(ee)) = 10(ff)

2(x2 − y2) = 3x

2(x2 − y2) = 6y

x(x2 − y2) = 6

x(x2 + y2) = 10

https://dl.doubtnut.com/l/_kENwD2uzl29g
https://dl.doubtnut.com/l/_NRi4P4a2pAin


33. Solutionof the di�erential equation  is

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

ydx − xdy + x√xydy = 0

+ tan− 1 √ = c
x2 + y2

2

y

x

+ 2 tan− 1
√ = C

x2 + y2

2
x

y

+ 2 cot − 1
√ = c

x2 + y2

2
x

y

34. The solution of  is

A. 

B. 

C. 

D. 

x2 − xy = 1 +
dy

dx

cos y

x

tan( ) = c −
y

2x

1

2x2

= c +
tany

x

1

x

cos( ) = 1 +
y

x

c

x

x2 = (c + x2)
tany

x

https://dl.doubtnut.com/l/_YYhg7WIR9wsk
https://dl.doubtnut.com/l/_QiauzwMkANPa


Answer: A

Watch Video Solution

35. The solution of the di�erential equation

 given  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2x2y = tan(x2y2) − 2xy2dy

dx
y(1) = √

π

2

sin2 y2 = ex+ 1

sin(x2y2) = x

cos x2y2 + x = 0

sin(x2y2) = ex− 1

36. The solution of the di�erential equation

 is{ − }dx + { − }dy = 0
1

x

y2

(x − y)2

x2

(x − y)2

1

y

https://dl.doubtnut.com/l/_QiauzwMkANPa
https://dl.doubtnut.com/l/_qaXl5MA5ws6R
https://dl.doubtnut.com/l/_77bI7W9yJUTo


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

ln
∣
∣
∣

∣
∣
∣

+ = c
x

y

xy

x − y

= cex / yxy

x − y

ln|xy| + = C
x4y4

4

37. The solution of di�erential equation

 is (a)

(v) (b)

(qq) (c)

(x) (d) None of these

(2y + xy3)dx + (x + x2y2)dy = 0

(b)(c)(d)x ( e ) 2 ( f ) (g)y + (h) 3(s)(t) = c(u
(i)(j)x ( k ) 3 ( l ) (m)(n)y ( o ) 3 ( p ) (q)

r

(w)(x)x(y)y ( z ) 2 ( aa ) (bb) + (cc) 3(
(dd)(ee)x ( ff ) 3 ( gg ) (hh)(ii)y ( jj ) 3 ( kk ) (ll)

mm

(d)(e)(f)x ( g ) 2 ( h ) (i)y + (j) 4(u)(v) = c(
(k)(l)x (m) 4 ( n ) (o)(p)y ( q ) 4 ( r ) (s)

t

https://dl.doubtnut.com/l/_77bI7W9yJUTo
https://dl.doubtnut.com/l/_oOGQKwt89jQ5


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x2y + = c
x3y3

3

xy2 + = c
x3y3

3

x2y + = c
x4y4

4

38. The solution of  is (a)

 (r) (b)

 (ee) (c)

 (t) (d)

 (kk)

A. 

B. 

C. 

ye
−

dx − (xe
( − )

+ y3)dy = 0
x
y

x
y

(b)(c)(d)e ( e ) ( f ) − ( g ) y ( i ) ( j ) ( k ) (l) + (m)y ( n ) 2 ( o ) (p) = C(q)
x

h

[Math Processing Error]

(d)(e)2(f)e
( g ) ( h ) − ( i ) y ( k ) ( l ) (m)

(n) + (o)y ( p ) 2 ( q ) (r) = C(s)
x

j

[Math Processing Error]

e−x / y + y2 = C

xe−x / y + y = C

2e−x / y + y2 = C

https://dl.doubtnut.com/l/_oOGQKwt89jQ5
https://dl.doubtnut.com/l/_Tg4PXoKOcbl8


D. 

Answer: C

Watch Video Solution

e−x / y + 2y2 = C

39. The curve satisfying the equation  and passing

through the point  is (a)  (i)

(b)  (m) (c)  (k) (d)

None of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

=
dy

dx

y(x + y3)

x(y3 − x)

(4, − 2) (b)(c)(d)y ( e ) 2 ( f ) (g) = − 2x(h)

(j)(k)y = − 2x(l) (d)(e)(f)y ( g ) 3 ( h ) (i) = − 2x(j)

y2 = − 2x

y = − 2x

y3 = − 2x

https://dl.doubtnut.com/l/_Tg4PXoKOcbl8
https://dl.doubtnut.com/l/_4enakfnHwqIt


40. The solution of di�erential equation 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= x( )
x + y

dy

dx

y − x
dy

dx

cos2(x2 + y2)

y3

tan(x2 + y2) = + c
x2

y2

cot(x2 + y2) = + c
x2

y2

tan(x2 + y2) = + c
y2

x2

cot(x2 + y2) = + c
y2

x2

41. The solution of the di�erential equation  is (a)

(v) (w)  (ww) (xx)

=
dy

dx

3x2y4 + 2xy

x2 − 2x3y3

(b)(c)(d) x(k)(l) − (m)x ( n ) 3 ( o ) (p)(q)y ( r ) 2 ( s ) (t) = c(u
(e)(f)y ( g ) 2 ( h ) (i)

j

[Math Processing Error]

(yy)(zz)(aaa) y(hhh)(iii) + (jjj)x ( kkk ) 3 ( lll ) (m
(bbb)(c)x ( ddd ) 2 ( eee ) (fff)

ggg

https://dl.doubtnut.com/l/_4enakfnHwqIt
https://dl.doubtnut.com/l/_l0Ca1HEIaSp4
https://dl.doubtnut.com/l/_eurNnyDhNBEZ


(sss) (d)

(oooo)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(ttt)(⋃)(⋁) ((cccc)3y)(dddd)(eeee) −
(www)( × x)x ( yyy ) 2 ( zzz ) (aaaa)

bbbb

− x3y2 = c
y2

x

+ x3y3 = c
x2

y2

+ x3y2 = c
x2

y

− 2x3y2 = c
x2

3y

42. The solution of the di�erential equation

 is equal to (a)

(qq) (rr)  (dddd) (eeee) 

(qqqqq)

{1 + x√(x2 + y2)}dx + {√(x2 + y2) − 1}ydy = 0

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h) 2(o)(p) + (q) 3(s)(t)(u)(v)
(i)(j)y ( k ) 2 ( l ) (m)

n

1

r

[Math Processing Error] [Math Processing Error]

https://dl.doubtnut.com/l/_eurNnyDhNBEZ
https://dl.doubtnut.com/l/_0FjICHfrOTuW


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x2 + + (x2 + y2)
3 / 2

= c
y2

2

1

3

x − + (x2 + y2)
1 / 2

= c
y3

3

1

2

x − + (x2 + y2)
3 / 2

= c
y2

2

1

3

43. The solution of the di�erential equation 

 is given by

A. 

B. 

C. 

D. None of these

Answer: A

y(2x4 + y) = (1 − 4xy2)x2dy

dx

3(x2y)
2

+ y3 − x3 = c

xy2 + − + c = 0
y3

3

x3

3

yx5 + = − + c
2

5

y3

3

x3

3

4xy3

3

https://dl.doubtnut.com/l/_0FjICHfrOTuW
https://dl.doubtnut.com/l/_KZzVLQRtXdfC


Watch Video Solution

44. The solution of the di�erential equation

 is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(x cot y + log cos x)dy + (log siny − y tanx)dx = 0

(sinx)y(cos y)x = c

(siny)x(cos x)y = c

(sinx)x(cos y)y = c

45. If  where  , then  is expressed explicitly

as

A. 

= (ey − x)
− 1

,
dy

dx
y(0) = 0 y

loge(1 + x2)
1
2

https://dl.doubtnut.com/l/_KZzVLQRtXdfC
https://dl.doubtnut.com/l/_AcRN2vJvkS0y
https://dl.doubtnut.com/l/_OKiaW35AiB7J


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

loge(1 + x2)

loge(x +√1 + x2) = c

46. The general solution of the di�erential equation,  ,

where  is a known function, is (a)

 (n) (o)

 (bb)

(cc)

(pp) (d)

(ccc)

A. 

y ′ + yφ ′ (x) = 0

φ(x)

(b)(c)y = c(d)e ( e ) ( f ) −φ ( ( g ) x ( h ) ) ( i ) (j) + φ((k)x(l)) − 1(m)

(p)(q)y = c(r)e ( s ) ( t ) +φ ( ( u ) x ( v ) ) (w) (x) + φ((y)x(z)) − 1(aa)

(dd)(ee)y = c(ff)e ( gg ) ( hh ) −φ ( ( ii ) x ( jj ) ) ( kk ) (ll) − φ((mm)x( ∩ )) + 1(o

(qq)(rr)y = c(ss)e ( tt ) ( ∪ ) −φ ( ( vv ) x (ww) ) ( xx ) (yy) + φ((zz)x(aaa)) + 1(bb

y = ce−ϕ ( x ) + ϕ(x) − 1

https://dl.doubtnut.com/l/_OKiaW35AiB7J
https://dl.doubtnut.com/l/_2xMgq56xl8C0


B. 

C. 

D. 

Answer: A

Watch Video Solution

y = ce+ϕ ( x ) + ϕ(x) − 1

y = ce−ϕ ( x ) − ϕ(x) + 1

y = ce−ϕ ( x ) + ϕ(x) + 1

47. The integrating factor of the di�erential equation

 is given by

A. x

B. 

C. 

D. 

Answer: C

Watch Video Solution

(x(log)ex) + y = 2(log)ex
dy

dx

ex

loge x

loge(loge x)

https://dl.doubtnut.com/l/_2xMgq56xl8C0
https://dl.doubtnut.com/l/_OkXxsrU1wUSJ


48. The solution of the di�erential equation

 is (a) 

(gg) (hh)

(nnn) (ooo)  (uuuu) (vvvv) None of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x(x2 + 1)( ) = y(1 − x2) + x3 logx
dy

dx
[Math Processing Error]

(ii)(jj)(kk) x( ∪ )( ∨ ) = (ww

+ c(mmm)

(ll)y((mm)( ∩ )(∞)x ( pp ) 2 ( qq ) (rr) − 1(ss))

tt

[Math Processing Error]

y(x2 + 1)/x = x2 logx + x2 + c
1

4

1

2

y2(x2 − 1)/x = x2 logx − x2 + c
1

2

1

4

y(x2 + 1)x = x2 logx − x2 + c
1

2

1

4

https://dl.doubtnut.com/l/_OkXxsrU1wUSJ
https://dl.doubtnut.com/l/_fEfnVD0cd0gn


49. Integrating factor of di�erential equation  is

(a)  (e) (b)  (i) (c)  (g) (d) 

 (k)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos x + y sinx = 1
dy

dx

(b)(c)cos x(d) (f)(g)tanx(h) (d)(e)secx(f)

(h)(i)sinx(j)

cos x

tanx

secx

sinx

50. Solution of the equation , where 

 and  is

A. 

B. 

cos2 x − (tan 2x)y = cos4 x
dy

dx

|x| <
π

4
y( ) =

π

6

3√3

8

y = tan 2x cos2 x

y = cot 2x cos2 x

https://dl.doubtnut.com/l/_s7cEHI0D5HEu
https://dl.doubtnut.com/l/_btgM3fXUfJCo


C. 

D. 

Answer: C

Watch Video Solution

y = tan 2x cos2 x
1

2

y = cot 2x cos2 x
1

2

51. If integrating factor of  is

 then  is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x(1 − x2)dy + (2x2y − y − ax3)dx = 0

e ∫ pdx , P

2x2 − ax2

x(1 − x2)

2x3 − 1

2x2 − a

ax3

2x2 − 1

x(1 − x2)

https://dl.doubtnut.com/l/_btgM3fXUfJCo
https://dl.doubtnut.com/l/_6zrzlRmuUGiN
https://dl.doubtnut.com/l/_LsLbX2Z7FtQG


52. A function  satis�es 

 If  then

 is (a)

(w) (b)  (ss) (c)

(y) (d)  (uu)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = f(x)

(x + 1)f ′ (x) − 2(x2 + x)f(x) = , ∀x ≻ 1.
ex ^ 2

(x + 1)
f(0) = 5,

f(x)

(b)(c)((d)(e)(f) ((i)x + 1)(j)(k)(l))(m)en(o)(p)x ( ( q ) 2 ( r ) ) ( s )(g)3x + 5

h

[Math Processing Error]

(d)(e)((f)(g)(h) ((k)x + 1)(l)(m)(n))(o)ep(q)(r)x ( ( s ) 2 ( t ) ) ( u(i)6x + 5

j

[Math Processing Error]

( )ex
23x + 5

x + 1

( )ex
26x + 5

x + 1

( )ex
26x + 5

(x + 1)2

( )ex
25 − 6x

x + 1

53. The general solution of the equation  is= 1 + xy
dy

dx

https://dl.doubtnut.com/l/_LsLbX2Z7FtQG
https://dl.doubtnut.com/l/_EJIayHKqL6hF


A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

y = ce−x2 / 2

y = cex
2 / 2

y = (x + c), e−x2 / 2

54. The solution of the di�erential equation  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= y
(x + 2y3)dy

dx

= y + c
x

y2

= y2 + c
x

y

= y2 + c
x2

y

= x2 + c
y

x

https://dl.doubtnut.com/l/_EJIayHKqL6hF
https://dl.doubtnut.com/l/_6jSM3vmwxndQ


55. The solution of the di�erential equation

 where  as  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 cos( ) − y sin( ) = − 1,
dy

dx

1

x

1

x
y − − 1 x − ∞

y = sin( ) − cos( )
1

x

1

x

y =
x + 1

x sin( )1
x

y = cos( ) + sin( )
1

x

1

x

y =
x + 1

x cos(1/x)

56. The solution of  satisfying  is given by

A. a system of parabolas

B. a system of circles

=
dy

dx

x2 + y2 + 1

2xy
y(1) = 1

https://dl.doubtnut.com/l/_6jSM3vmwxndQ
https://dl.doubtnut.com/l/_pRMlmLTJaDxH
https://dl.doubtnut.com/l/_TtQnepaY5Dmk


C. 

D. 

Answer: C

Watch Video Solution

y2 = x(1 + x) − 1

(x − 2)2 + (y − 3)2 = 5

57. The solution of the di�erential equation  is

(a)

(z) (aa)  (zz) (aaa)

(zzz) (aaaa) None of these

A. 

B. 

C. None of these

D. a system of circles

=
dy

dx

1

xy[x2siny2 + 1]

(b)(c)(d)x ( e ) 2 ( f ) (g)(cos(h)y ( i ) 2 ( j ) (k) − sin(l)y (m) 2 ( n ) (o) − 2C(p)eq(r

[Math Processing Error]

(bbb)(c)(ddd)x ( eee ) 2 ( fff ) (ggg)(cos(hhh)y ( iii ) 2 ( jjj ) (kkk) − sin(lll)y (mmm

x2(cos y2 − siny2 − 2Ce−y2
) = 2

y2(cos x2 − siny2 − 2Ce−y2
) = 4C

https://dl.doubtnut.com/l/_TtQnepaY5Dmk
https://dl.doubtnut.com/l/_QRi0GOLZdOdZ


Answer: A

Watch Video Solution

58. The equation of a curve passing through  and having gradient

 at  is (a)  (i) (b) 

 (q) (c)  (g)

(d) None of these

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(2, )
7
2

1 −
1

x2
(x, y) (b)(c)y = (d)x ( e ) 2 ( f ) (g) + x + 1(h)

(j)(k)xy = (l)x (m) 2 ( n ) (o) + x + 1(p) (d)(e)xy = x + 1(f)

y = x2 + x + 1

xy = x2 + x + 1

xy = x + 1

https://dl.doubtnut.com/l/_QRi0GOLZdOdZ
https://dl.doubtnut.com/l/_Nj3Ihn6EX5H3


59. Which of the following is not the di�erential equation of family of

curves whose tangent form an angle of  with the hyperbola ?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

π

4
xy = c2

=
dy

dx

x − y

x + y

=
dy

dx

x

x − y

=
dy

dx

x + y

y − x

60. Tangent to a curve intercepts the y-axis at a point  A line

perpendicular to this tangent through  passes through another point

(1,0). The di�erential equation of the curve is (a)

(y) (b)  (eee) (c)

 (m) (d) None of these

P .

P

(b)(c)y(d) ((g)dx)(h)(i) − x(j)(k)((l)(m)(n) ((q)dx)(r)(s)(t
(e)dy

f

(o)dy

p

[Math Processing Error]

(d)(e)y(f) ((i)dy)(j)(k) + x = 1(l)
(g)dx

h

https://dl.doubtnut.com/l/_1kfBBFO4nDEH
https://dl.doubtnut.com/l/_Pb0OBFBaT22E


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y − x( )
2

= 1
dy

dx

dy

dx

+ ( )
2

= 0
xd2y

dx2

dy

dx

y + x = 1
dy

dx

61. Orthogonal trajectories of family of the curve  ,

where  is any arbitrary constant, is (a)

(w) (b)  (ss) (c)

(y) (d)  (uu)

A. 

B. 

x + = a
( )2

3
y2

3

2
3

a

(b)(c)(d)x ( e ) ( f ) ( g ) 3 ( i ) ( j ) ( k ) (l) − (m)y ( n ) ( o ) ( p ) 3 ( r ) ( s ) ( t ) (u) = c(v)
2
h

2
q

[Math Processing Error]

(d)(e)(f)x ( g ) ( h ) ( i ) 3 ( k ) ( l ) (m) (n) + (o)y ( p ) ( q ) ( r ) 3 ( t ) ( u ) ( v ) (w) = c(x
4
j

4
s

[Math Processing Error]

x2 / 3 − y2 / 3 = c

x4 / 3 − y4 / 3 = c

https://dl.doubtnut.com/l/_Pb0OBFBaT22E
https://dl.doubtnut.com/l/_OKQdyKObiBQ7


C. 

D. 

Answer: B

Watch Video Solution

x4 / 3 + y4 / 3 = c

x − y1 / 3 = c
1
3

62. The curve in the �rst quadrant for which the normal at any point

 and the line joining the origin to that point form an isosceles

triangle with the x-axis as base is (a) an ellipse (b) a rectangular

hyperbola (c) a circle (d) None of these

A. an ellipse

B. a rectangular hyperbola

C. a circle

D. None of these

Answer: B

W t h Vid S l ti

(x, y)

https://dl.doubtnut.com/l/_OKQdyKObiBQ7
https://dl.doubtnut.com/l/_JzmXYzTjlwAO


Watch Video Solution

63. The equation of the curve which is such that the portion of the axis of

 cut o� between the origin and tangent at any point is proportional to

the ordinate of that point is (a)  (e) (f)

 (n) (o)

 (w) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x

(b)(c)x = y(a − b logx)(d)

(g)(h)logx = b(i)y ( j ) 2 ( k ) (l) + a(m)

(p)(q)(r)x ( s ) 2 ( t ) (u) = y(a − b logy)(v)

x = y(a − b logy)

logx = by2 + a

x2 = y(a − b logy)

https://dl.doubtnut.com/l/_JzmXYzTjlwAO
https://dl.doubtnut.com/l/_5qXUcZFd33xr


64. The family of curves represented by  and the

family represented by 

A. Touch each other

B. Are orthogonal

C. Are one and the same

D. None of these

Answer: B

Watch Video Solution

=
dy

dx

x2 + x + 1

y2 + y + 1

+ = 0
dy

dx

y2 + y + 1

x2 + x + 1

65. A normal at  on a curve meets the x-axis at  and  is the

foot of the ordinate at . If  , then the equation of

curve given that it passes through the point  is

A. 

B. 

P (x, y) Q N

P . NQ =
x(1 + y2)

1 + x2

(3, 1)

x2 − y2 = 8

x2 + 2y2 = 11

https://dl.doubtnut.com/l/_LLlDxSwsRFi2
https://dl.doubtnut.com/l/_Nu7E7nc4QEh0


C. 

D. None of these

Answer: C

Watch Video Solution

x2 − 5y2 = 4

66. A curve is such that the mid-point of the portion of the tangent

intercepted between the point where the tangent is drawn and the point

where the tangent meets the y-axis lies on the line  If the curve

passes through  then the curve is (a)

 (i) (b) 

 (q) (c)

 (k) (d) 

 (v)

A. 

B. 

C. 

y = x.

(1, 0),

(b)(c)2y = (d)x ( e ) 2 ( f ) (g) − x(h)

(j)(k)y = (l)x (m) 2 ( n ) (o) − x(p)

(d)(e)y = x − (f)x ( g ) 2 ( h ) (i)(j)

(l)(m)y = 2((n)(o)x − (p)x ( q ) 2 ( r ) (s)(t))(u)

2y = x2 − x

y = x2 − x

y = x − x2

https://dl.doubtnut.com/l/_Nu7E7nc4QEh0
https://dl.doubtnut.com/l/_vu0cMUWwwYfq


D. 

Answer: C

Watch Video Solution

y = 2(x − x2)

67. The normal to a curve at  meet the x-axis at  If the distance

of  from the origin is twice the abscissa of  , then the curve is a (a)

parabola (b) circle (c) hyperbola (d) ellipse

A. parabola

B. circle

C. hyperbola

D. ellipse

Answer: C

Watch Video Solution

P (x, y) G.

G P

https://dl.doubtnut.com/l/_vu0cMUWwwYfq
https://dl.doubtnut.com/l/_ObTr1y6qrtCe
https://dl.doubtnut.com/l/_HMyUuDc2i33i


68. The x-intercept of the tangent to a curve is equal to the ordinate of

the point of contact. The equation of the curve through the point (1,1) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

yex / y = e

xex / y = e

xey /x = e

yey /x = e

69. The equation of a curve passing through (1,0) for which the product of

the abscissa of a point  and the intercept made by a normal at  on the

x-axis equal twice the square of the radius vector of the point  is (a)

 (q) (b) 

(gg) (c) 

(s) (d) None of these

P P

P

(b)(c)(d)x ( e ) 2 ( f ) (g) + (h)y ( i ) 2 ( j ) (k) = (l)x (m) 4 ( n ) (o)(p)

(r)(s)(t)x ( u ) 2 ( v ) (w) + (x)y ( y ) 2 ( z ) (aa) = 2(bb)x ( cc ) 4 ( dd ) (ee)(ff)

(d)(e)(f)x ( g ) 2 ( h ) (i) + (j)y ( k ) 2 ( l ) (m) = 4(n)x ( o ) 4 ( p ) (q)(r)

https://dl.doubtnut.com/l/_HMyUuDc2i33i
https://dl.doubtnut.com/l/_gEXAdHxyuNMA


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x2 + y2 = x4

x2 + y2 = 2x4

x2 + y2 = 4x4

70. The curve with the property that the projection of the ordinate on the

normal is constant and has a length equal to  is (a)

(t) (u)

(kk) (ll) 

(xx) (yy)

(lll)

a

(b)(c)a1n((d)(e)√(f)(g)(h)y ( i ) 2 ( j ) (k) − (l)a (m) 2 ( n ) (o)(p)(q) + y(r))

(v)(w)x + √(x)(y)(z)a ( aa ) 2 ( bb ) (cc) − (dd)y ( ee ) 2 ( ff ) (gg)(hh)(ii) = c(jj

(mm)( ∩ )(∞)(pp)((qq)(rr)y − a(ss)) ( tt ) 2 ( uu ) (vv) = cx(ww)

(zz)(aaa)ay = (bbb)(c)tan ( ddd ) ( eee ) − 1 ( fff ) (ggg)((hhh)(iii)x + c(jjj))(k

https://dl.doubtnut.com/l/_gEXAdHxyuNMA
https://dl.doubtnut.com/l/_c3SABdu9YekC


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a  ln (√y2 − a2) = x + c

x + √a2 − y2 = c

(y − a)2 = cx

ay = tan− 1(x + c)

71. Spherical rain drop evaporates at a rate proportional to its surface

area. The di�erential equation corresponding to the rate of change of the

radius of the rain drop if the constant of proportionality is  is (a)

 (k) (b) 

 (u) (c)

 (m) (d) None of these

A. 

B. 

K > 0

(b)(c)(d) ((g)dt)(h)(i) + K = 0(j)
(e)dy

f

(l)(m)(n) ((q)dt)(r)(s) − K = 0(t)
(o)dr

p

(d)(e)(f) ((i)dt)(j)(k) = Kr(l)
(g)dr

h

+ K = 0
dr

dt

− K = 0
dr

dt

https://dl.doubtnut.com/l/_c3SABdu9YekC
https://dl.doubtnut.com/l/_rYsDvLEq3aMo


C. 

D. None of these

Answer: A

Watch Video Solution

= Kr
dr

dt

72. Water is drained from a vertical cylindrical tank by opening a value at

the base of the tank. It is known that the rate at which the water level

drops is proportional to the square root of water depth y, where the

constant of proprortionality  depends on the acceliration due to

gravity and the geomety of the hole. If is measured in minutes and

 then the time of drain the tank, If the water is 4 m deep to start

with is

A. 30 min

B. 45 min

C. 60 min

k > 0

k =
1

15

https://dl.doubtnut.com/l/_rYsDvLEq3aMo
https://dl.doubtnut.com/l/_SXPdJ4gyyWox


D. 80 min

Answer: C

Watch Video Solution

73. The population of a country increases at a rate proportional to the

number of inhabitants.  is the population which doubles in 30 years,

then the population will triple in approximately. (a) 30 years (b) 45 years

(c) 48 years (d) 54 years

A. 30 years

B. 45 years

C. 48 years

D. 54 years

Answer: C

Watch Video Solution

f

https://dl.doubtnut.com/l/_SXPdJ4gyyWox
https://dl.doubtnut.com/l/_5jM9BIe0rRSw


MULTIPLE CORRECT ANSWERS TYPE

74. An object falling from rest in air is subject not only to the

gravitational force but also to air resistance. Assume that the air

resistance is proportional to the velocity with constant of proportionality

as  , and acts in a direction opposite to motion 

Then velocity cannot exceed.  (b)  (c)

k/g m/s (d) None of these

A. 9.8/km/s

B. 98/k m/s

C. 

D. None of these

Answer: A

Watch Video Solution

k > 0 (g = 9. 8 ).
m

s2

(a)9.8m/k  m/s 98/km  m/s

m/x
k

9.8

https://dl.doubtnut.com/l/_KoxsBQj3rgFr


1. Which one of the following function(s) is/are homogeneous?

 (b)  (c) 

 (d) none of these

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

(a)f(x, y) =
x − y

x2 + y2
f(x, y) = x y− tan− 1( )

1
3

2
3

x

y

f(x, y) = x(ln√x2 + y2 − lny) + ye
x
y

f(x, y) =
x − y

x2 + y2

f(x, y) = x y−1
3

2
3

tan− 1 x

y

f(x, y) = x(  ln √x
2 + y2) −  ln y + yex / y

f(x, y) = x[  ln (2x2 + y2)x −  ln (x + y)] + y2 tan(x + 2y)

3x − y

2. For the di�erential equation whose solution is

  is a constant), its (a) order is 2 (b) order is

3 (c) degree is 2 (d) degree is 3

A. order is 2

(x − h)2 + (y − k)2 = a2 (a

https://dl.doubtnut.com/l/_BAkj3xvB7Sv6
https://dl.doubtnut.com/l/_YteJyO2UHDVl


B. order is 3

C. degree is 2

D. degree is 3

Answer: A::C

Watch Video Solution

3. The equation of the curve satisfying the di�erential equation

 can be a (a) circle (b) Straight line (c)

Parabola (d) Ellipse

A. Circle

B. Straight line

C. Parabola

D. Ellipse

Answer: A::B

y( )
2

+ (x − y) − x = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_YteJyO2UHDVl
https://dl.doubtnut.com/l/_sjMYCMFvDtfW


Watch Video Solution

4. Which of the following equation(s) is/are linear?

A. 

B. 

C. 

D. None of these

Answer: A::C

Watch Video Solution

+ = logx
dy

dx

y

x

y + 4x = 0
dy

dx

(2x + y3) = 3y
dy

dx

5. The solution of  represent a parabola when (a)

 (e) (b)  (i) (c)

 (g) (d)  (k)

A. 

=
dy

dx

ax + h

by + k

(b)(c)a = 0, b ≠ 0(d) (f)(g)a ≠ 0, b ≠ 0(h)

(d)(e)b = 0, a ≠ 0(f) (h)(i)a = 0, b ∈ R(j)

a = 0, b ≠ 0

https://dl.doubtnut.com/l/_sjMYCMFvDtfW
https://dl.doubtnut.com/l/_LdbxpXcQ4fdz
https://dl.doubtnut.com/l/_48oaaM2JfhgK


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

a ≠ 0, b ≠ 0

b = 0, a ≠ 0

a = 0, b ∈ R

6. The equation of the curve satisfying the di�erential equation

 passing through the point (0,1) and having slope of

tangent at  as 3 (where  and  represent 2nd and 1st order

derivative), then (a)  (g) is a strictly increasing

function (h)  (n) is a non-monotonic function (o)

 (u) has a three distinct real roots (v)

 (bb) has only one negative root.

A.  is a strictly increasing function

B.  is a non-monoatomic function

y2(x
2 + 1) = 2xy1

x = 0 y2 y1

(b)(c)y = f((d)x(e))(f)

(i)(j)y = f((k)x(l))(m)

(p)(q)y = f((r)x(s))(t)

(w)(x)y = f((y)x(z))(aa)

y = f(x)

y = f(x)

https://dl.doubtnut.com/l/_48oaaM2JfhgK
https://dl.doubtnut.com/l/_ebUn0xpEnUYc


C.  has three distinct real root

D.  has only one negative root

Answer: A::D

Watch Video Solution

y = f(x)

y = f(x)

7. Identify the statement(s) which is/are true.

A.  is a homogeneous of degree zero.

B.  is a homogenous di�erential

equation.

C.  is a non-homogenous

D.  is a homogenous di�erential

equationn.

Answer: A::B::C

Watch Video Solution

f(x, y) = ey /x = e +
y

x

tany

x

x  ln dx + dx = 0
y

x

y2

x

sin− 1 y

x

f(x, y) = x2 + sinx cos y

(x2 + y2)dx − (xy2 − y3)dy = 0

https://dl.doubtnut.com/l/_ebUn0xpEnUYc
https://dl.doubtnut.com/l/_GttBKQP3JOvz


8. The graph of the function  passing through the point (0,1)

and satisfying the di�erential equation  is such

that (a) it is a constant function. (b) it is periodic (c) it is neither an even

nor an odd function. (d) it is continuous and di�erentiable for all

 (h)

A. It is constant function

B. It is periodic

C. it is neither an even nor an odd function.

D. it is continuous and di�erentiable for all x

Answer: A::B::D

Watch Video Solution

y = f(x)

+ y cos x = cos x
dy

dx

(e)(f)x
.
g

9. If f(x), g(x) be twice di�erentiable functions on [0,2] satisfying

 ,  and , then f' ' (x) = g' ' (x) f' (1) = 2g' (1) = 4 f(2) = 3g(2) = 9

https://dl.doubtnut.com/l/_GttBKQP3JOvz
https://dl.doubtnut.com/l/_fI1hTp94Lya0
https://dl.doubtnut.com/l/_xGCk4p3upKnh


 at x = 4 equals (A) 0 (B) 10 (C) 8 (D) 2

A. 

B. 

C. 

D.  has real root

Answer: A::B::C

Watch Video Solution

f(x) − g(x)

f(4) − g(4) = 10

|f(x) − g(x)| < 2 ⇒ − 2 < x < 0

f(2) = g(2) ⇒ x = − 1

f(x) − g(x) = 2x

10. The solution of the di�erential equation 

is (a)  (m) (b) 

 (y) (c) 

(g) (d)  (t)

A. 

B. 

C. 

(x2y2 − 1)dy + 2xy3dx = 0

(b)(c)1 + (d)x ( e ) 2 ( f ) (g)(h)y ( i ) 2 ( j ) (k) = cx(l)

(n)(o)1 + (p)x ( q ) 2 ( r ) (s)(t)y ( u ) 2 ( v ) (w) = cy(x) (d)(e)y = 0(f)

(h)(i)y = − (j) ((l)(m)x ( n ) 2 ( o ) (p))(q)(r)(s)
1

k

1 + x2y2 = cx

1 + x2y2 = cy

y = 0

https://dl.doubtnut.com/l/_xGCk4p3upKnh
https://dl.doubtnut.com/l/_UStsAlAlkiqL


D. 

Answer: B

Watch Video Solution

y = −
1

x2

11.  is a solution of  then (a)  (e)

(b) 0 (c)  (g) (d)  (j) takes �nite number of values

A. 

B. 

C. 

D. a takes �nite number of values

Answer: A::B

Watch Video Solution

y = ae− + b
1
x = ,

dy

dx

y

x2
(b)(c)a ∈ R(d)

(d)(e)b = 1(f) (h)a(i)

x ∈ R − {0}

b = 0

b = 1

https://dl.doubtnut.com/l/_UStsAlAlkiqL
https://dl.doubtnut.com/l/_j6lw32ENh72i


12. For the equation of the curve whose subnormal is constant then,

A. its eccentricity is 1

B. its eccentricity is 

C. its axis is the x-axis

D. its axis is the y-axis

Answer: B

Watch Video Solution

√2

13. The solution of  is (a) 

 (dd) (ee)  (hhh) (iii)

(kkkk) (llll)

= √
xdd + ydy

xdy − ydx

1 − x2 − y2

x2 + y2
[Math Processing

Error] [Math Processing Error]

(jjj)(kkk)√(lll)(mmm)(⋂)x ( ooo ) 2 ( ppp ) (qqq) + (rrr)y ( sss ) 2 ( ttt ) (uuu)

= (tan{si( × x)n ( yyy ) ( zzz ) − 1 ( aaaa ) (bbbb)((cccc)(dddd)(eeee) x(g
y

ffff

https://dl.doubtnut.com/l/_XvldojG9MSKw
https://dl.doubtnut.com/l/_X6lEfcOjAHpw


(kkkkk)

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

(mmmm)(⋂ n)y

+ x tan((oooo)(pppp)c + (qqqq)(rrrr)sin ( ssss ) ( tt ) − 1 ( uuuu ) (vvvv)√(www

(jjjjj)

√x2 + y2 = sin{(tan− 1 y/x) + C}

√x2 + y2 = cos{(tan− 1 y/x) + C}

√x2 + y2 = (tan(sin− 1 y/x) + C)

y = x tan(c + sin− 1√x2 + y)

14. Find the curves for which the length of normal is equal to the radius

vector.

A. circles

B. rectangular hyperbola

https://dl.doubtnut.com/l/_X6lEfcOjAHpw
https://dl.doubtnut.com/l/_VIMiJjJkhPgX


C. ellipses

D. straight lines

Answer: A::B

Watch Video Solution

15. In which of the following di�erential equation degree is not de�ned?

(a)  (uu) (vv)  (pppp)

(qqqq)  (ddddd) (eeeee)

(rrrrr)

A. 

B. 

C. 

D. 

[Math Processing Error] [Math Processing Error]

[Math Processing Error]

(fffff)(ggggg)x − 2y = log((hhhhh)(iiiii)(jjjjj) ((mmmmm
(kkkkk)dy

lllll

+ 3( )
2

= x
d2y

dx
2

dy

dx

log(d2y)

dx
2

+ ( )
2

= x
d2y

(dx2)
2

dy

dx

sin(d2y)

dx
2

x = − 2y, |x| < 1
sin(dy)

dx

x − 2y =
log(dy)

dx

https://dl.doubtnut.com/l/_VIMiJjJkhPgX
https://dl.doubtnut.com/l/_q5WfQqRPpnLH


Answer: A::B

Watch Video Solution

16. If  is the solution of equation dy, f(0)=1

and area bounded by the curve  and x=1 is A, then

A. curve y=f(x) is passing through .

B. Curve  is passing through 

C. curve  is passing through 

D. 

Answer: A::D

Watch Video Solution

y = f(x) ydx + dy = − exy2

y = f(x), y = ex

( − 2, e)

y = f(x) (1, 1/e)

y = f(x) (1, 1/3)

A = e + − 3
2

√e

17. A particle falls in a medium whose resistance is propotional to the

square of the velocity of the particles. If the di�erential equation of the

https://dl.doubtnut.com/l/_q5WfQqRPpnLH
https://dl.doubtnut.com/l/_6p1mGBNyPpnv
https://dl.doubtnut.com/l/_tKyJWE9mhF6Y


Linked Comprehension types

free fall is  (k is constant) then

A. 

B. 

C.  as 

D.  as 

Answer: B::D

Watch Video Solution

= g − kv2dv

dt

v = 2√
g

k

e2t√g / t + 1

e2r√g /k − 1

v = √
g

k

e2t√gk − 1

e2t√gk + 1

v → 0 t → ∞

v → √
g

k
t → ∞

1. For certain curves y= f(x) satisfying , f(x) has local

minimum value 5 when x=1. 9. Number of critical point for y=f(x) for x â‚¬

[0,2] (a) 0 (b)1. c).2 d) 3 10. Global minimum value y = f(x) for x â‚¬ [0,2] is

(a)5 (b)7 (c)8 d) 9 11 Global maximum value of y = f(x) for x â‚¬ [0,2] is (a)

5 (b) 7 (c) 8 (d) 9

= 6x − 4
d2y

dx
2

https://dl.doubtnut.com/l/_tKyJWE9mhF6Y
https://dl.doubtnut.com/l/_HmwU9Z8Xanah


A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

2. For certain curve  satisfying  has local

minimum value 5 when   

The number of critical point for  for  is

A. 5

B. 7

C. 8

D. 9

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_HmwU9Z8Xanah
https://dl.doubtnut.com/l/_9GAtMU2ONOhA


Answer: A

Watch Video Solution

3. For certain curve  satisfying  has local

minimum value 5 when   

Global maximum value of  for  is

A. 5

B. 7

C. 8

D. 9

Answer: B

Watch Video Solution

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_9GAtMU2ONOhA
https://dl.doubtnut.com/l/_RvdJzUUIArcm


4. The di�erential equation , …………..(i) where ,is

known as Clairout's equation. To solve equation i) di�erentiate it with

respect to x, which gives either ………….(ii) or 

…………(iii) Which of the following is true about solutions of

di�erential equation ?

A. the general solution of equation is family of parabolas

B. the general solution of equation is family of circles

C. the singular solution of equation is circle

D. the singular solution of equation is ellipse

Answer: C

Watch Video Solution

y = px + f(p) p =
dy

dx

= 0 ⇒ p = c
dp

dx

x + f i(p) = 0

y = xy ′ + √1 + y '2

5. The di�erential equation , …………..(i)  

where ,is known as Clairout's equation. To solve equation i)

di�erentiate it with respect to x, which gives either 

y = px + f(p)

p =
dy

dx

https://dl.doubtnut.com/l/_MgtpQeLfioyH
https://dl.doubtnut.com/l/_z8HWw1qVVa6l


………….(ii)  

or …………(iii)  

The number of solution of the equation  and the singular

solution of the equation  is

A. 1

B. 2

C. 4

D. 0

Answer: B

Watch Video Solution

= 0 ⇒ p = c
dp

dx

x + f i(p) = 0

f(x) = − 1

y = x + ( )
2

dy

dx

dy

dx

6. The di�erential equation , …………..(i)  

where ,is known as Clairout's equation. To solve equation i)

di�erentiate it with respect to x, which gives either 

………….(ii)  

y = px + f(p)

p =
dy

dx

= 0 ⇒ p = c
dp

dx

https://dl.doubtnut.com/l/_z8HWw1qVVa6l
https://dl.doubtnut.com/l/_6uKQLW8YpOJP


or …………(iii)  

The singular solution of the di�erential equation ,

where , passes through the point.

A. (0,0)

B. (0,1)

C. (1,0)

D. (-1,0)

Answer: D

Watch Video Solution

x + f i(p) = 0

y = mx + m − m3

m =
dy

dx

7. Let  be a non-positive continuous function and

 and  where  and let 

 be a function such that  and 

  

The total number of root(s) of the equation  is/ are

f(x)

F (x) = ∫
x

0

f(t)dt∀x ≥ 0 f(x) ≥ cF (x) c < 0

g : [0, ∞) → R < g(x) ∀x > 0
dg(x)

dx

g(0) = 0

f(x) = g(x)

https://dl.doubtnut.com/l/_6uKQLW8YpOJP
https://dl.doubtnut.com/l/_kmQKbzdSB8BW


A. 

B. 1

C. 2

D. 0

Answer: B

Watch Video Solution

∞

8. Let  be a non-positive continuous function and

 and  where  and let 

 be a function such that  and 

  

The number of solution(s) of the equation 

 is/are

A. 2

B. 1

f(x)

F (x) = ∫
x

0
f(t)dt∀x ≥ 0 f(x) ≥ cF (x) c < 0

g : [0, ∞) → R < g(x) ∀x > 0
dg(x)

dx

g(0) = 0

∣∣x
2 + x − 6∣∣ = f(x) + g(x)

https://dl.doubtnut.com/l/_kmQKbzdSB8BW
https://dl.doubtnut.com/l/_lALQDHt15Z1m


C. 0

D. 3

Answer: C

Watch Video Solution

9. Let  be a non-positive continuous function and

 and  where  and let 

 be a function such that  and 

  

The solution set of inequation 

A. 

B. 

C. 

D. 

f(x)

F (x) = ∫
x

0
f(t)dt∀x ≥ 0 f(x) ≥ cF (x) c < 0

g : [0, ∞) → R < g(x) ∀x > 0
dg(x)

dx

g(0) = 0

g(x)(cos − 1 x − sin− 1) ≤ 0

[ − 1, ]
1

√2

[ , 1]
1

√2

[0, ]
1

√2

[0, ]
1

√2

https://dl.doubtnut.com/l/_lALQDHt15Z1m
https://dl.doubtnut.com/l/_Fj9c68r5smV6


Answer: A

Watch Video Solution

10. A curve C with negative slope through the point (0, 1) lies in the �rst

quadrant. The tangent at any point P on it meets the x-axis at Q such that

PQ = 1. Then the curve in parametric for is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x = cos θ + loge tan(θ/2), y = sin θ

x = − cos θ + loge tan(θ/2), y = sin θ

x = − cos θ − loge tan θ/2, y = sin θ

https://dl.doubtnut.com/l/_Fj9c68r5smV6
https://dl.doubtnut.com/l/_9n3vsFtDk2Md


11. A curve 'C' with negative slope through the point(0,1) lies in the I

Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q'. Such

that . Then  

The area bounded by 'C' and the co-ordinate axes is

A. 1

B. 

C. 

D. 

Answer: C

Watch Video Solution

PQ = 1

loge 2

π/4

π/2

12. A curve C with negative slope through the point (0, 1) lies in the �rst

quadrant. The tangent at any point P on it meets the x-axis at Q such that

PQ = 1. Then the curve in parametric for is

https://dl.doubtnut.com/l/_Kav5oSECRoxC
https://dl.doubtnut.com/l/_y4a1SZkUXCAI


A. Circles

B. Parabolas

C. Ellipses

D. Hyperbolas

Answer: A

Watch Video Solution

13. Let  satis�es the equation

 y satis�es the

di�erential equation

A. 

B. 

C. 

D. 

y = f(x)

f(x) = (e−x + ex)cos x − 2x − ∫
x

0
(x − t)f ′ (t)dt

+ y = ex(cos x − sinx) − e−x(cos x + sinx)
dy

dx

− y = ex(cos x − sinx) + e−x(cos x + sinx)
dy

dx

+ y = ex(cos x + sinx) − e−x(cos x − sinx)
dy

dx

− y = ex(cos x − sinx) + e−x(cos x − sinx)
dy

dx

https://dl.doubtnut.com/l/_y4a1SZkUXCAI
https://dl.doubtnut.com/l/_n5fVYPUhguvV


Answer: A

Watch Video Solution

14. Let  satis�es the equation  

  

The value of  equal (a) -1 (b) 0 (c) 1 (d) none of these

A. 

B. 0

C. 1

D. 1

Answer: B

Watch Video Solution

y = f(x)

f(x) = (e−x + ex)cos x − 2x + ∫
x

0
(x − t)f ′ (t)dt

f(0) + f ′ (0)

−1

https://dl.doubtnut.com/l/_n5fVYPUhguvV
https://dl.doubtnut.com/l/_DkaTaeeu5CKq


15. Let  satis�es the equation  

  

y satis�es the di�erential equation

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = f(x)

f(x) = (e−x + ex)cos x − 2x + ∫
x

0
(x − t)f ′ (t)dt

e−x(cos x − sinx) + (3 cos x + sinx) + e−xex

5

2

5

e−x(cos x + sinx) + (3 cos x − sinx) − e−xex

5

2

5

e−x(cos x − sinx) + (3 cos x − sinx) + e−xex

5

2

5

e−x(cos x + sinx) + (3 cos x − sinx) − e−xex

5

2

5

16. A certain radioactive material is known to decay at a rate proportional

to the amount present. If initially there is 50 kg of the material present

and after two hours it is observed that the material has lost 10% of its

original mass, �nd () and expression for the mass of the material

remaining at any time t, (ii) the mass of the material after four hours and

https://dl.doubtnut.com/l/_lE2N55JAZGAf
https://dl.doubtnut.com/l/_6WGvvULGvbjO


(iii) the time at which the material has decayed to one half of its initial

mass.

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

N = 50e ( 1 / 2 ) ( ln 9 ) t

50e ( 1 / 4 ) ( ln 9 ) t

N = 50e− ( ln 0.9 ) t

17. A certain radioactive material is known to decay at a rate proportional

to the amount present. Initially there is 50 kg of the material present and

after 2h it is observed that the material has lost 10 percent of its original

mass. Based on these data answer the following questions. 

The time at which the material has decayed to one half of its initial mass

is

https://dl.doubtnut.com/l/_6WGvvULGvbjO
https://dl.doubtnut.com/l/_8S1ko7tl9rCH


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

50− 0.5  ln 9

50e− 2  ln 9

50e− 2  ln 0.9

18. A certain radioactive material is known to decay at a rate proportional

to the amount present. If initially there is 50 kg of the material present

and after two hours it is observed that the material has lost 10% of its

original mass, �nd () and expression for the mass of the material

remaining at any time t, (ii) the mass of the material after four hours and

(iii) the time at which the material has decayed to one half of its initial

mass.

A. h
ln 0.25

ln 0.9

https://dl.doubtnut.com/l/_8S1ko7tl9rCH
https://dl.doubtnut.com/l/_m10EwuYqh5lW


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

h
ln 0.5

ln 0.81

h
ln 0.25

ln 0.81

19. Consider a tank which initially holds  liter of brine that contains a lb

of salt. Another brine solution, containing b lb of salt per liter is poured

into the tank at the rate of . The problem is to �nd the amount of

salt in the tank at any time t. 

Let Q denote the amount of salt in the tank at any time. The time rate of

change of Q, , equals the rate at which salt enters the tank at the rate

at which salt leaves the tank. Salt enters the tank at the rate of be lb/min.

To determine the rate at which salt leaves the tank, we �rst calculate the

volume of brine in the tank at any time t, which is the initial volume 

plus the volume of brine added et minus the volume of brine removed ft.

V0

eL/min

dQ

dt

V0

https://dl.doubtnut.com/l/_m10EwuYqh5lW
https://dl.doubtnut.com/l/_FK7wynaZ7pEa


Thus, the volume of brine at any time is 

  

The concentration of salt in the tank at any time is ,

from which it follows that salt leaves the tank at the rate of

lb/min. Thus,  

  

A tank initially holds 100 L of a brine solution containing 20 lb of salt. At

t=0, fresh water is poured into the tank at the rate of 5 L/min, while the

well-stirred mixture leaves the tank at the same rate. Then the amount of

salt in the tank after 20 min.

A. 20/e

B. 10/e

C. 

D. 5/e L

Answer: A

Watch Video Solution

V0 + et − ft

Q/(V0 + et − ft)

f( )
Q

V0 + et − ft

= be − f( )Q = be
dQ

dt

Q

V0 + et − ft

40/e2

https://dl.doubtnut.com/l/_FK7wynaZ7pEa


20. A 50 L tank initailly contains 10 L of fresh water, At t=0, a brine

solution containing 1 lb of salt per gallon is poured into the tank at the

rate of 4 L/min, while the well-stirred mixture leaves the tank at the rate

of 2 L/min. Then the amount of time required for over�ow to occur in

A. 30 min

B. 20 min

C. 10 min

D. 40 min

Answer: B

Watch Video Solution

21. In the above question, the amount of salt in the tank at the moment

of over�ow is

A. 20 lb

https://dl.doubtnut.com/l/_Hs10OuZM9MrD
https://dl.doubtnut.com/l/_xPAzEBdrEyWb


Matrix Match Type

B. 50 lb

C. 30 lb

D. None of these

Answer: D

Watch Video Solution

1. Match the following lists: 

Watch Video Solution

2. Match the following lists: 

Watch Video Solution

https://dl.doubtnut.com/l/_xPAzEBdrEyWb
https://dl.doubtnut.com/l/_tksgwxjIc55h
https://dl.doubtnut.com/l/_aeK01gL7cyYG


3. Match the di�erential equation in List I with its solution in List II and

then choose the correct code. 

 

Watch Video Solution

4. if the di�erential equation of a curve, passing through  and 

 is  then �nd the

value of 

Watch Video Solution

(0, − )
π

4

(t, 0) cos y( + e−x) + siny(e−x − ) = ee
− xdy

dx

dy

dx

t. ee
− 1

5. Let f be a continuous function satisfying the equation

, then �nd the value of  is

equal to…………………..

∫
x

0
f(t)dt + ∫

x

0
tf(x − t)dt = e−x − 1 e9f(9)

https://dl.doubtnut.com/l/_aeK01gL7cyYG
https://dl.doubtnut.com/l/_xhe84tRkzdn9
https://dl.doubtnut.com/l/_X503km9He1rC
https://dl.doubtnut.com/l/_hvMiHwKY9yGG


Numerical value type

Watch Video Solution

1. If  and it follows the relation  then 

 is equal to______

Watch Video Solution

y = y(x) 4xexy = y + 5 sin2 x,

y ′ (0)

2. If  then  equal________

Watch Video Solution

x = x2 + y − 2, y(1) = 1,
dy

xt
y(2)

3. If the dependent variable y is changed to z by the substitution method

y=tanz then the di�erential equation  is

changed to  then �nd the value o� k

Watch Video Solution

d2 = 1 + 2 ( )
2

y

dx2

1 + y

1 + y2

dy

dx

d2 = cos2 z + k( )
2

z

dx2

dz

dx

https://dl.doubtnut.com/l/_hvMiHwKY9yGG
https://dl.doubtnut.com/l/_q5vTxTeOBHUj
https://dl.doubtnut.com/l/_UwCRdKOh7NQ1
https://dl.doubtnut.com/l/_x5FfYmO3YH8O


4. Let  be a solution to the di�erential equation 

then  is_______

Watch Video Solution

y = y(t) y ′ + 2ty = t2,

16(lim)t→ ∞

y

t

5. If the solution of the di�erential equation  is 

 then the value of  is_______

Watch Video Solution

=
dy

dx

1

x cos y + sin 2y

x = cesin y − k(1 + siny), k

6. If the independent variable  is changed to  then the di�erential

equation  is changed to 

 where  equals____

Watch Video Solution

x y,

x + ( )
3

− = 0
d2y

dx2

dy

dx

dy

dx

x + ( )
2

= k
d2x

dy2

dx

dy
k

https://dl.doubtnut.com/l/_x5FfYmO3YH8O
https://dl.doubtnut.com/l/_JZwpPCGa43bB
https://dl.doubtnut.com/l/_0ysQcjVgfR9p
https://dl.doubtnut.com/l/_pPr64rqa2THA


7. Let  and  be two di�erent solutions of the equation  

. Then  will be solution of the given

equation if 

Watch Video Solution

y1 y2

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

dx
αy1 + βy2

α + β = ……………….

8. Tangent is drawn at the point  on the curve  which

intersects the x-axis at  . Now, again a tangent is drawn at 

 on the curve which intersect the x-axis at  and the

process is repeated  times, i.e.  If  from an

arithmetic progression with common di�erence equal to  and

curve passes through  Now if curve passes through the point 

 then the value of  is____

Watch Video Solution

(xi, yi) y = f(x),

(xi+ 1, 0)

(xi+ 1 ,yi+ 1) (xi+ 2 , 0)

n i = 1, 2, 3 ., n. x1, x2, x3, .., xn

(log)2e

(0, 2).

( − 2, k), k

9. The perpendicular from the origin to the tangent at any point on a

curve is equal to the abscissa of the point of contact. Also curve passes

https://dl.doubtnut.com/l/_PuuXKEd2KpJv
https://dl.doubtnut.com/l/_0oU8JFTqaM7O
https://dl.doubtnut.com/l/_UqH810seNDUu


through the point (1,1). Then the length of intercept of the curve on the x-

axis is__________

Watch Video Solution

10. If the eccentricity of the curve for which tangent at point  intersects

the y-axis at  such that the point of tangency is equidistant from 

and the origin is  then the value of  is___

Watch Video Solution

P

M M

e, 5e2

11. If the solution of the di�erential equation  and 

 has a �nite value, when  then the value of  is__

Watch Video Solution

− y = 1 − e−xdy

dx

y(0) = y0 x
→
∞,

∣
∣
∣

∣
∣
∣

2

y0

12. Let f be a function de�ned on the interval  such that 

 and . Then the

[0, 2π]

∫
x

0
(f ′ (t) − sin 2t)dt = ∫

0

x

f(t)tan tdt f(0) = 1

https://dl.doubtnut.com/l/_UqH810seNDUu
https://dl.doubtnut.com/l/_10cprtYBqhRo
https://dl.doubtnut.com/l/_uheg1zNHKLxt
https://dl.doubtnut.com/l/_ZksxG9NTWMl3


maximum value of is…………………..

Watch Video Solution

f(x)

13. Let y(x) be a function satisfying

 If maximum

value of y(x) is , Then Integral part of  is ……

Watch Video Solution

d2y/dx2 − dy/dx + e2x = 0, y(0) = 2 and y' (0) = 1.

y(α) (2α)

14. Let  be a real-valued di�erentiable function on  (the set of all real

numbers) such that  If the  of the tangent at

any point  on the curve  is equal to the cube of the

abscissa of  then the value of  is equal to________

Watch Video Solution

f R

f(1) = 1. y − ∈ tercept

P (x, y) y = f(x)

P , f( − 3)

https://dl.doubtnut.com/l/_ZksxG9NTWMl3
https://dl.doubtnut.com/l/_uIc8VC2Y1Pk6
https://dl.doubtnut.com/l/_cvQcrsFLXWVq


Archives

15. Let  where 

denotes  and  is a given non-constant di�erentiable function

on  with  Then the value of  is______

Watch Video Solution

y ′ (x) + y(x)g ′ (x) = g(x)g ′ (x), y(0), x ∈ R, f ′ (x)

,
dy(x)

dx
g(x)

R g(0) = g(2) = 0. y(2)

16. Let  be a di�erentiable function such that  If 

 for all  then the value of  is

Watch Video Solution

f : [1, ∞] f(1) = 2.

6∫
x

1
f(t)dt = 3xf(x) − x3 x ≥ 1, f(2)

17. Let  be a di�erentiable function with . If 

satis�es the di�erential equation 

, then the value of  is……………….

Watch Video Solution

f :R → R f(0) = 0 y = f(x)

= (2 + 5y)(5y − 2)
dy

dx
lim
x→ ∞

f(x)

https://dl.doubtnut.com/l/_7uLRhcATRQMY
https://dl.doubtnut.com/l/_6A42031EkE54
https://dl.doubtnut.com/l/_bj6THuSXwdv1


1. The di�erential equaiotn which represents the family of curves

, where  and  are arbitrary constants, is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = C1e
C2x C1 C2

y ′ = y2

y ' ' = y ′y

yy ' ' = y ′

yy ' ' = (y ′ )
2

2. Solution of the following equation 

cos x dy =y(sinx-y)dx,  is

A. 

B. 

0 < x <
π

2

tanx = (secx + c)y

secx = (tanx + c)y

https://dl.doubtnut.com/l/_TD00moMVEQlA
https://dl.doubtnut.com/l/_SEpCcjKGIj8t


C. 

D. 

Answer: B

Watch Video Solution

y secx = tanx + c

y tanx = secx + c

3. Let I be the purchase value of an equipment and V(t) be the value after

it has been used for t years. The value V(t) depreciates at a rate given by

di�erential equation  , where  is a constant

and T is the total life in years of the equipment. Then the scrap value V(T)

of the equipment is :

(1)  

(2)  

(3)  

(4) 

A. 

(dV = − k(T − t)
t

dt
k > 0

T 2 −
1

k

I −
kT 2

2

I −
k(T − t)2

2

e−kT

e−kT

https://dl.doubtnut.com/l/_SEpCcjKGIj8t
https://dl.doubtnut.com/l/_Y8v4CFi5JTXr


B. 

C. 

D. 

Answer: C

Watch Video Solution

T 2 −
I

k

I −
kT 2

2

I −
k(T − t)

2

2

4. If , then y(ln 2) is equal to

A. 

B. 7

C. 5

D. 13

Answer: B

Watch Video Solution

= y + 3 and y(0) = 2
dy

dx

−2

https://dl.doubtnut.com/l/_Y8v4CFi5JTXr
https://dl.doubtnut.com/l/_JKWwKb0imXT1
https://dl.doubtnut.com/l/_q2FI5PnT7O3S


5. A spherical balloon is �lled with 4500p cubic meters of helium gas. If a

leak in the balloon causes the gas to escape at the rate of  cubic

meters per minute, then the rate (in meters per minute) at which the

radius of the balloon decreases 49 minutes after the leakage began is (1)

 (2)  (3)  (4) 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

72π

9

7
7
9

2

9

9

2

9

7

7/9

2/9

6. The population p(t) at time t of a certain mouse species satis�es the

di�erential equation . If  , then the

time at which the population becomes zero is

= 0. 5p(t) − 450
dp(t)

dt
p(0) = 850

https://dl.doubtnut.com/l/_q2FI5PnT7O3S
https://dl.doubtnut.com/l/_L24alCCfuVeD


A. 2 ln 18

B. ln 9

C.  ln 18

D. ln 18

Answer: A

Watch Video Solution

1

2

7. At present, a �rm is manufacturing 2000 items. It is estimated that the

rate of change of production P w.r.t. additional number of workers x is

given by  If the �rm employs 25 more workers, then

the new level of production of items is (1) 3000 (2) 3500 (3) 4500 (4) 2500

A. 3000

B. 3500

C. 4500

D. 2500

= 100 − 12√x.
dP

dx

https://dl.doubtnut.com/l/_L24alCCfuVeD
https://dl.doubtnut.com/l/_2diwZrTKTOgf


Answer: C

Watch Video Solution

8. Let the population of rabbits surviving at a time t be governed by the

di�erential equation  If  , then p(t)

equals (1)  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= p(t) − 200.
dp(t)

dt

1

2
p(0) = 100

400 − 300et/ 2 300 − 200e− t/ 2 600 − 500et/ 2

40 − 300e− t/ 2

400 − 300et/ 2

200 − 200e− t/ 2

600 − 500et/ 2

40 − 300e− t/ 2

https://dl.doubtnut.com/l/_2diwZrTKTOgf
https://dl.doubtnut.com/l/_iVCitjICN9Vr


9. Let y(x) be the solution the di�erential equation

 Then y€ is equal to

A. e

B. 0

C. 2

D. 2e

Answer: C

Watch Video Solution

(x logx) + y = 2x logx, (x ≥ 1).
dy

dx

10. If a curve  passes through the point  and satis�es

the di�erential equation  , then  is equal

to:

A. 

B. 

y = f(x) (1, − 1)

, y(1 + xy)dx = xdy f( − )
1

2

−
4

5

2

5

https://dl.doubtnut.com/l/_Gb8MSA21QS61
https://dl.doubtnut.com/l/_wUVyhmNkixkz


C. 

D. 

Answer: C

Watch Video Solution

4
5

−
2

5

11. If  and , then  is

equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(2 + sinx) + (y + 1)cos x = 0
dy

dx
y(0) = 1 y( )

π

2

4

3

1

3

−
2

3

−
1

3

https://dl.doubtnut.com/l/_wUVyhmNkixkz
https://dl.doubtnut.com/l/_DV9BpqHsdbAT
https://dl.doubtnut.com/l/_V9cVpVKKAJbo


Jee advanced

12. Let  be the solution of the di�erential equation

 If y(pi/2)=0 y(pi/6)` is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = g(x)

+ y cos x = 4x, x ∈ (0, π)
sin(dy)

dx
, then

− π24

9

π24

9√3

− π28

9√3

− π28

9

1. A curve passes through the point  . Let the slope of the curve at

each point  be  Then the equation of the

curve is (a)

 (p) (q)

(1, )
π

6

(x, y) + sec( ), x > 0.
y

x

y

x

(b)(c)sin((d)(e)(f) x(h)(i)(j)) = logx + (k) 2(m)(n)(o)
y

g

1

l

https://dl.doubtnut.com/l/_V9cVpVKKAJbo
https://dl.doubtnut.com/l/_XKdvfgsrBFGP


 (bb) (cc)

(oo) (pp)  (�f)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(r)(s)c o s e c((t)(u)(v) x(x)(y)(z)) = logx + 2(aa)
y

w

(dd)(ee)sec((ff)(gg)(hh) x(kk)(ll)(mm)) = logx + 2(nn)
(ii)2y

jj

[Math Processing Error]

sin( ) = logx +
y

x

1

2

cosec ( ) = logx + 2
y

x

= logx + 2
sec(2y)

x

= logx +
cos(2y)

x

1

2

2. The function  is the solution of the di�erential equation 

 in  satisfying  Then 

 is (a) 

(q) (b)  (gg)

y = f(x)

+ =
dy

dx

xy

x2 − 1

x4 + 2x

√1 − x2
( − 1, 1) f(0) = 0.

∫ f(x)dx

√3
2

√3

2

(b)(c)(d) 3(f)(g) − (h) 2(n)(o)(p)
π

e

(i)√(j)3(k)(l)

m

(r)(s)(t) 3(v)(w) − (x) 4(dd)(ee)(ff)
π

u

(y)√(z)3(aa)(bb)

cc

https://dl.doubtnut.com/l/_XKdvfgsrBFGP
https://dl.doubtnut.com/l/_Biu8kly2fzZf


(c)  (s) (d) 

 (ii)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(d)(e)(f) 6(h)(i) − (j) 4(p)(q)(r)
π

g

(k)√(l)3(m)(n)

o

(t)(u)(v) 6(x)(y) − (z) 2(ff)(gg)(hh)
π

w

(aa)√(bb)3(cc)(dd)

ee

−
π

3

√3

2

−
π

3

√3

4

−
π

6

√3

4

−
π

6

√3

2

3. If  satis�es the di�erential equation 

then  16 (b) 80 (c) 3 (d) 9

A. 3

B. 9

y = y(x)

8√x(√9 + √x)dy = (√4 + √9 + √x)
− 1

dx, x > 0andy(0) = √7,

y(256) =

https://dl.doubtnut.com/l/_Biu8kly2fzZf
https://dl.doubtnut.com/l/_GhAVIs5URz70


Multiple Correct Answerts type

C. 16

D. 80

Answer: A

Watch Video Solution

1. If  satis�es the di�erential equation  and 

 , then (a)

(y) (b)  (xx) (c)

(w) (d)  (ddd)

A. 

B. 

y(x) y ′ − y tanx = 2xsecx

y(0) = 0

(b)(c)y((d)(e)(f) 4(h)(i)(j)) = (k) ((r)8√(s)2(t)(u
π

g

(l)(m)π ( n ) 2 ( o ) (p)

q

[Math Processing Error]

(d)(e)y((f)(g)(h) 3(j)(k)(l)) = (m) 9(t)(u)(v)
π

i

(n)(o)π ( p ) 2 ( q ) (r)

s

[Math Processing Error]

y( ) =
π

4

π2

8√2

y ′( ) =
π

4

π2

18

https://dl.doubtnut.com/l/_GhAVIs5URz70
https://dl.doubtnut.com/l/_f52uj3tGgxtu


C. 

D. 

Answer: A::D

Watch Video Solution

y( ) =
π

3
π2

9

y ′( ) = +
π

3
4π
3

2π2

3√3

2. Consider the family of all circles whose centers lie on the straight line

 . If this family of circles is represented by the di�erential equation 

 where  are functions of  and 

 then which of the following statements is

(are) true? (a)  (e) (b)  (i) (c)

(r) (s)

(hh)

A. 

B. 

y = x

Py+Qy ′ + 1 = 0, P , Q x, y

y ′(herey ′ = , y= ),
dy

dx

d2y

dx
2

(b)(c)P = y + x(d) (f)(g)P = y − x(h)

(d)(e)P + Q = 1 − x + y + y + (f)(g)((h)(i)y ( j ) ' ( k ) (l)(m))
( n ) 2 ( o )

(p)

(t)(u)P − Q = x + y − y − (v)(w)((x)(y)y ( z ) ' ( aa ) (bb)(cc))
( dd ) 2 ( ee )

(ff

P = y + x

P = y − x

https://dl.doubtnut.com/l/_f52uj3tGgxtu
https://dl.doubtnut.com/l/_nvdcXJOdmtLf


C. 

D. 

Answer: B::C

Watch Video Solution

P + Q = 1 − x + y + y ′ + (y ′ )
2

P − Q = x + y − y ′ − (y ′ )
2

3. Let  be a solution of the di�erential equation 

 If  , then which of the following

statements is (are) true? (a)  (h) (b) 

 (o) (c)  (i) has a

critical point in the interval  (p) (q)

 (w) has no critical point in the interval 

 (dd)

A. 

B. 

C.  has a critical point in the interval 

y(x)

(1 + ex)y ′ + yex = 1. y(0) = 2

(b)(c)y((d)(e) − 4(f)) = 0(g)

(i)(j)y((k)(l) − 2(m)) = 0(n) (d)(e)y((f)x(g))(h)

(j)(k)((l)(m) − 1, 0(n))(o)

(r)(s)y((t)x(u))(v)

(x)(y)((z)(aa) − 1, 0(bb))(cc)

y( − 4) = 0

y( − 2) = 0

y(x) ( − 1, 0)

https://dl.doubtnut.com/l/_nvdcXJOdmtLf
https://dl.doubtnut.com/l/_JM6AtQDRQabD


D.  has no critical point in the interval 

Answer: A::C

Watch Video Solution

y(x) ( − 1, 0)

4. A solution curve of the di�erential equation

 passes through the

point (1,3) Then, the solution curve

A. intersects  exactly at one point

B. intersects  exactly at two points

C. intersects 

D. does NOT intersect 

Answer: A::D

Watch Video Solution

(x2 + xy + 4x + 2y + 4) − y2 = 0, x > 0,
dy

dx

y = x + 2

y = x + 2

y = (x + 2)2

y = (x + 3)2

https://dl.doubtnut.com/l/_JM6AtQDRQabD
https://dl.doubtnut.com/l/_JbcaQ5PXNkxC
https://dl.doubtnut.com/l/_5msTbyO8p3pV


Single Correct Answer Type

5. Let  and  be two non-constant di�erentiable

functions. If  for all  , and 

 , then which of the following statement(s) is (are) TRUE?

 (b)  (c)  (d)

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

f :R → R g :R → R

f ′ (x) = (e ( f ( x ) −g ( x ) ))g ′ (x) x ∈ R

f(1) = g(2) = 1

f(2) < 1 − (log)e2 f(2) > 1 − (log)e2 g(1) > 1 − (log)e2

g(1) < 1 − (log)e2

f(2) < 1 − loge 2

f(2) > 1 − loge(2)

g(1) < 1 − loge 2

g(1) < 1 − loge 2

https://dl.doubtnut.com/l/_5msTbyO8p3pV


1. The order of the di�erential equation whose general solution is

 is

A. 2

B. 4

C. 3

D. None of these

Answer: A

Watch Video Solution

y = c1 cos 2x + c2 cos2 x + c3 sin2 x + c4

2. Order of the di�erential equation whose general solution is

, where a, b, c are arbitrary constants is

A. 1

B. 2

C. 3

y =
ax

bx + c

https://dl.doubtnut.com/l/_LmUmeuX5NjdX
https://dl.doubtnut.com/l/_42UrWeYrwVhn


D. None of these

Answer: B

Watch Video Solution

3. If p and q are order and degree of di�erential equation

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y2( )
2

+ 3x( ) + x2y2 = sinx, then
d2y

dx
2

dy

dx

1
3

p > q

=
p

q

1
2

p = q

p < q

https://dl.doubtnut.com/l/_42UrWeYrwVhn
https://dl.doubtnut.com/l/_oajVYgrHb8qC


4. Find the order of the di�erential equation .

Watch Video Solution

− ( )
3

+ 7y = x
d2y

dx
2

dy

dx

5. If the di�erenential equation  represents a

family of circle, then p=

A. g

B. f

C. 4

D. 3

Answer: D

Watch Video Solution

+ = 0
dx

3y + f

dy

px + g

6. The general solution of  is= 1 − x2 − y2 + x2y2dy

dx

https://dl.doubtnut.com/l/_g5GC4k0n31Qr
https://dl.doubtnut.com/l/_tz5ll8VqyhOe
https://dl.doubtnut.com/l/_7eBsdaLUMetA


Watch Video Solution

7. solve the di�erential equation 

Watch Video Solution

(1 + t2) = 2t
dx

dt

8. The solutino of the di�erential equation

 is

Watch Video Solution

(x2 − yx2) + y2 + xy2 = 0
dy

dx

9. solve 

Watch Video Solution

= 2x + 1
dy

dx

10. The solution of the di�erential equation  is

Watch Video Solution

y2dx − x2dy = 0

https://dl.doubtnut.com/l/_7eBsdaLUMetA
https://dl.doubtnut.com/l/_zKYh2f63L0oH
https://dl.doubtnut.com/l/_SzXEJIQkvM4p
https://dl.doubtnut.com/l/_C12gDb2PwOFY
https://dl.doubtnut.com/l/_wGLtbuhwx9X3


11. The solution of di�erential equation  is

A. tan xy = log |cx|

B. tan (y/x) = tan log |cx|

C. xy = tan log |cx|

D. None of these

Answer: C

Watch Video Solution

(1 − xy + x2y2)dx = x2dy

12. Solve 

Watch Video Solution

= (1 + t)2dy

dt

13. If , then y =

Watch Video Solution

− y loge 2 = 0
dy

dx

https://dl.doubtnut.com/l/_wGLtbuhwx9X3
https://dl.doubtnut.com/l/_O68uAIFaFNcs
https://dl.doubtnut.com/l/_XagftpC5N9Vd
https://dl.doubtnut.com/l/_LM99rqZp9syd


14. If , then the I.F will be

Watch Video Solution

yeydx = (y3 + 2xey)dy

15. Find  from the di�erential equation ,

Watch Video Solution

y(x) − x2y = 0
dy

dx

16. The I.F of  is

Watch Video Solution

x( ) + (logx)y = x− logxdy

dx

1
2

17. Find the I.F of the di�erential equation

Watch Video Solution

(1 + tany)(dx − dy) + 2xdy = 0

https://dl.doubtnut.com/l/_LM99rqZp9syd
https://dl.doubtnut.com/l/_kM9ht0EPvoJZ
https://dl.doubtnut.com/l/_ux9ZK3aMkLd3
https://dl.doubtnut.com/l/_b5JWw4HqB6HD
https://dl.doubtnut.com/l/_mpCdehTtQvtU


18. The I.F of the di�erential equation is

Watch Video Solution

+ y = 3 cos x
dy

dx

3

x

19. The solution of the di�erential equation 

is

Watch Video Solution

(xdy + ydx) = (xy + 1)dy

20. The general solution of the di�erential equation

 is

A. 

B. 

C. 

D. None of these

= y tanx − y2 secx
dy

dx

tanx = (c + secx)y

secy = (c + tany)x

secx = (c + tanx)y

https://dl.doubtnut.com/l/_6Owgzrdjj0ia
https://dl.doubtnut.com/l/_ALT4CvNrKfaG
https://dl.doubtnut.com/l/_xR7bRhbK6zTV


Answer: C

Watch Video Solution

21. The solution of di�erential equation 

is (where c is an arbitrary constant)

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x2(xdy + ydx) = (xy − 1)2
dx

xy − 1 = cx

xy − 1 = cx2

= + c
1

xy − 1

1

x

22. Solution of the di�erential  is(x + 2y3) = y
dx

dy

https://dl.doubtnut.com/l/_xR7bRhbK6zTV
https://dl.doubtnut.com/l/_LtBz2nNCgTT8
https://dl.doubtnut.com/l/_2gWJRmC5fRD5


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = y2(c + y2)

x = y(c − y2)

x = 2y(c − y2)

x = y(c + y2)

23. General solution of di�erential equation

 is

A. 

B. 

C. 

D. 

Answer: C

x2(x + y ) + (x − y)√x2 + y2 = 0
dy

dx

dy

dx

+ = c
1

√x2 + y2

y

x

√x2 + y2 − = c
y

x

√x2 + y2 + = c
y

x

2√x2 + y2 + = c
y

x

https://dl.doubtnut.com/l/_2gWJRmC5fRD5
https://dl.doubtnut.com/l/_cesjaPTG9xtP


Watch Video Solution

24. Solution of the di�erential y' =  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

3yx2

x3 + 2y4

x3y− 1 = y3 + c
2

3

x2y− 1 = y3 + c
2

3

xy− 1 = y3 + c
2

3

25. For  where y = f(x). If f(1)=1, then

the value of f(-3) is

A. 1

B. 2

y > 0 and x ∈ R, ydx + y2dy = xdy

https://dl.doubtnut.com/l/_cesjaPTG9xtP
https://dl.doubtnut.com/l/_QrtoyqYgjm0U
https://dl.doubtnut.com/l/_XUbrfBpa8qMv


C. 3

D. 4

Answer: C

Watch Video Solution

26. An equation of the curve satisfying  and

y(1) = 0 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xdy − ydx = √x2 − y2dx

y = x2 log|sinx|

y = x sin(log|x|)

y2 = x(x − 1)2

y = 2x2(x − 1)

https://dl.doubtnut.com/l/_XUbrfBpa8qMv
https://dl.doubtnut.com/l/_t0EvkMQM26xo
https://dl.doubtnut.com/l/_k5xhDDTLcHvW


27. The solution of

 is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(y(1 + x− 1) + siny)dx + (x + logx + x cos y)dy = 0

(1 + y− 1 siny) + x− 1 logx = c

(y + siny) + xy logx = C

xy + y logx + x siny = C

28. The solution of  is

A. 

B. 

C. 

D. 

(1 + x) + 1 = ex−ydy

dx

ey(x + 1) = c

ey(x + 1) = ex + c

ey(x + 1) = cex

(x + 1) = ex + c

https://dl.doubtnut.com/l/_k5xhDDTLcHvW
https://dl.doubtnut.com/l/_wR7rpgJzwvY6


Answer: B

Watch Video Solution

29. The solution of di�erential equation

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x sec( )(ydx + xdy) = y cosec( )(xdy − ydx)
y

x

y

x

xy = c cosec( )
y

x

xy2sin = c
y

x

xycosec = c
y

x

xy = c sin( )
x

y

30. Solvexdy + ydx =
ydx − xdy

x2 + y2

https://dl.doubtnut.com/l/_wR7rpgJzwvY6
https://dl.doubtnut.com/l/_Uynbri29MMDs
https://dl.doubtnut.com/l/_FoetLGP9wXTB


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin(xy) = x + c

sin− 1(xy) + x = c

sin(x + c) = xy

sin(xy) + x = c

31. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + xy)ydx + (1 − xy)xdy = 0

+ = k
x

y

1

xy

log( ) = + k
x

y

1

xy

+ = k
x

y

1

xy

log( ) = xy + k
x

y

https://dl.doubtnut.com/l/_FoetLGP9wXTB
https://dl.doubtnut.com/l/_6Ko7dfnDkMbT


32. Solution of the di�erential equation  , is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

=
dy

dx

y3

e2x + y2

e− 2xy2 + 2In|y| = c

e2xy2 = 2In|y| = c

ex + In|y| = c

33. A popular grows at the rate of 10% of the population per year. How

long does it take for the population to doble ?

A. 2 log 10 years

B. 20 log 2 years

C. 10 log 2 years

https://dl.doubtnut.com/l/_6Ko7dfnDkMbT
https://dl.doubtnut.com/l/_iL5wTuoI1pzx
https://dl.doubtnut.com/l/_4Qw6fpJjEKVz


D. 5 log 2 years

Answer: C

Watch Video Solution

34. A tangent drawn to the curve y = f(x) at P(x, y) cuts the x and y axes at

A and B, respectively, such that AP : PB = 1 : 3. If f(1) = 1 then the curve

passes through  where k is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

(k, )
1

8

https://dl.doubtnut.com/l/_4Qw6fpJjEKVz
https://dl.doubtnut.com/l/_dDmQUo3DCBRM
https://dl.doubtnut.com/l/_Sd42RAfb9Fok


35. A curve 'C' with negative slope through the point(0,1) lies in the I

Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q'. Such

that . Then  

The curve in parametric form is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

PQ = 1

x = cos θ + In tan(θ/2), y = sin θ

x = − cos θ + In tan(θ/2), y = sin θ

x = − cos θ − In tan(θ/2), y = sin θ

36. Tangent to a curve intercepts the y-axis at a point  A line

perpendicular to this tangent through  passes through another point

(1,0). The di�erential equation of the curve is (a)

P .

P

(b)(c)y(d) ((g)dx)(h)(i) − x(j)(k)((l)(m)(n) ((q)dx)(r)(s)(t
(e)dy

f

(o)dy

p

https://dl.doubtnut.com/l/_Sd42RAfb9Fok
https://dl.doubtnut.com/l/_NHQLn1p1ZZ9z


(y) (b)  (eee) (c)

 (m) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

[Math Processing Error]

(d)(e)y(f) ((i)dy)(j)(k) + x = 1(l)
(g)dx

h

y. − x( )
2

= 1
dy

dx

dy

dx

x + ( )
2

= 1
d2y

dx2

dy

dx

y. + x = 1
dx

dy

37. The orthogonal trajectories of the family of curves an  are

given by (A)  (B)  (C) 

 (D) 

A.  = const

B.  = const

C.  = const

an− 1y = xn

xn + n2y = cons tan t ny2 + x2 = cons tan t

n2x + yn = cons tan t y = x

xn + n2y

ny2 + x2

n2x + yn

https://dl.doubtnut.com/l/_NHQLn1p1ZZ9z
https://dl.doubtnut.com/l/_LL3rkao4IrTt


Multiple Correct Answer Type

D.  = const

Answer: B

Watch Video Solution

n2x − yn

1. Find  from  where  is a constant.

Watch Video Solution

dy

dx
y = c sinx c

2. If the solution of the equation  given that for 

 is in the form , then

A. 

B. 

C. 

+ 4 + 3x = 0
d2x

dt2

dx

dt

t = 0, x = 0 and = 12
dx

dt
x = Ae− 3t + Be− t

A + B = 0

A + B = 12

|AB| = 36

https://dl.doubtnut.com/l/_LL3rkao4IrTt
https://dl.doubtnut.com/l/_xQ0hzdHNiD0F
https://dl.doubtnut.com/l/_ugThsjugb4Nb


D. 

Answer: A::C

Watch Video Solution

|AB| = 49

3. Solve 

Watch Video Solution

= ex+ 1dy

dx

4. Solve 

Watch Video Solution

= x2 + 1
dy

dx

5. The solution of the di�erential equation is

Watch Video Solution

= e2x+ydy

dx

https://dl.doubtnut.com/l/_ugThsjugb4Nb
https://dl.doubtnut.com/l/_sTuMutMYUcYJ
https://dl.doubtnut.com/l/_e9rrKgyqdT5P
https://dl.doubtnut.com/l/_rQUaD0vZlH4k


6. A di�erentiable function satis�es

. 

Which of the following hold(s) good?

A. f(x) has a minimum value 1 - e

B. f(x) has a maximum value 1 - 

C. 

D. 

Answer: A::B::C

Watch Video Solution

f(x) = ∫
x

0
(f(t)cot t − cos(t − x))dt

e− 1

f' ' ( ) = e
π

2

f' (0) = 1

7. The solution of di�erential equation 

Watch Video Solution

y(1 + ex)dx − exdy = 0

https://dl.doubtnut.com/l/_4gVV1hA3dbeX
https://dl.doubtnut.com/l/_ubg4FXhX28c7


8. Suppose a curve whose sub tangent is n times the abscissa of the point

of contact and passes through the point (2, 3). Then

A. for n = 1, equation of the curve is 

B. for n = 1, equation of the curve is 

C. for n = 2, equation of the curve is 

D. for n = 2, equation of the curve is 

Answer: A::D

Watch Video Solution

2y = 3x

2y2 = 9x

2y = 3x

2y2 = 9x

9. Let C be a curve such that the normal at any point P on it meets x-axis

and y-axis at A and B respectively. If BP : PA = 1 : 2 (internally) and the curve

passes through the point (0, 4), then which of the following alternative(s)

is/are correct?

A. The curves passes through .(√10, − 6)

https://dl.doubtnut.com/l/_qn2cSNIN5JC4
https://dl.doubtnut.com/l/_D1ESLlrHUmoP


B. The equation of tangent at .

C. The di�erential equation for the curve is yy' + 2x = 0.

D. The curve represents a hyperbola.

Answer: A::D

Watch Video Solution

(4, 4√3)is 2x + √3y = 20

10. The normal at a general point (a, b) on curve makes an angle  with x-

axis which satis�es . The equation of

curve can be

A. 

B. 

C. 

D. 

Answer: B::C::D

θ

b(a2 tan θ − cot θ) = a(b2 + 1)

y = ex
2 / 2 + c

logky2 = x2

y = kex
2 / 2

x2 − y2 = k

https://dl.doubtnut.com/l/_D1ESLlrHUmoP
https://dl.doubtnut.com/l/_Kn0T76wxalj7


Comprehension Type

Watch Video Solution

1. Tangent is drawn at the point  on the curve  which

intersects the x-axis at  . Now, again a tangent is drawn at 

 on the curve which intersect the x-axis at  and the

process is repeated  times, i.e.  If  from an

arithmetic progression with common di�erence equal to  and

curve passes through  Now if curve passes through the point 

 then the value of  is____

A. (1, 4)

B. (5, 1/16)

C. (2, 1/2)

D. None of these

Answer: B

(xi, yi) y = f(x),

(xi+ 1, 0)

(xi+ 1 ,yi+ 1) (xi+ 2 , 0)

n i = 1, 2, 3 ., n. x1, x2, x3, .., xn

(log)2e

(0, 2).

( − 2, k), k

https://dl.doubtnut.com/l/_Kn0T76wxalj7
https://dl.doubtnut.com/l/_29mIwIUF8XdM


Watch Video Solution

2. Tangent is drawn at the point  on the curve y = f(x), which

intersects the x-axis at . Now again tangent is drawn at 

 on the curve which intersects the x-axis at  and the

process is repeated n times i.e. i = 1, 2, 3,......,n. 

If  form a geometric progression with common ratio

equal to 2 and the curve passes through (1, 2), then the curve is

A. circle

B. hyperbola

C. ellipse

D. parabola

Answer: B

Watch Video Solution

(xi, yi)

(xi+ 1, 0)

(xi+ 1, yi+ 1) (xi+ 2, 0)

x1, x2, x3, ..., xn

https://dl.doubtnut.com/l/_29mIwIUF8XdM
https://dl.doubtnut.com/l/_wp56WpCGAVoN

