
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

Differential Equations

Examples

1. Find the order and degree of the following differential 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/_E2oyGdc63IuW


2. Form the differential equation of family of lines concurrent at the

origin.

Watch Video Solution

3. Form the differential equation of all circle touching
 the x-axis at the

origin and centre on the y-axis.

Watch Video Solution

4. Form the differential equation of family of lines situated at a
constant

distance 
from the origin.

Watch Video Solution

p

5. From the differential 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/_Y8KjwtGK50DQ
https://dl.doubtnut.com/l/_bJexEHi5jLak
https://dl.doubtnut.com/l/_Prc8naeTb0ZC
https://dl.doubtnut.com/l/_iEBpydU7pPs7


degree of the differential equation.

Watch Video Solution

6. The differential equation of all parabolas whose
axis are parallel to the

y-axis is
 (a)


(s)
(b)

(kk)
(c)
 
(ii)
(d) 
(ggg)

Watch Video Solution

(b)(c)(d) ((k)d(l)x (m) 3 ( n ) (o))(p)(q) = 0(r)
(e)(f)d ( g ) 3 ( h ) (i)y

j

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

bb

[Math Processing Error] [Math Processing Error]

7. From the differential equation of the family curves having equation

.

Watch Video Solution

y = (sin− 1 x)
2

+ A cos − 1 x + B

https://dl.doubtnut.com/l/_iEBpydU7pPs7
https://dl.doubtnut.com/l/_0gUiaF62TwZP
https://dl.doubtnut.com/l/_r0jr3upW1DbX


8. What is the order of the differential equation whose general solution is

?

Watch Video Solution

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

2x+ c6

9. Find the particular solution of the differential 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

= 4x − 2y − 2
log(dy)

dx
y = 1 x = 1.

11. Solve the differential equation 

Watch Video Solution

xy = (1 + x + x2)
dx

ydx

1 + y2

1 + x2

https://dl.doubtnut.com/l/_4W4l68VbYiyy
https://dl.doubtnut.com/l/_7PLRhTJIkRWr
https://dl.doubtnut.com/l/_4kgrZWsyt1Qm
https://dl.doubtnut.com/l/_z25lADAzA8js
https://dl.doubtnut.com/l/_bUPHJa9B3cRa


12. Solve the following differential equation:

Watch Video Solution

√1 + x2 + y2 + x2 y2  + xy = 0
dy

dx

13. Solve 

Watch Video Solution

= ( )
2

d2y

dx2

dy

dx

14. Solve 

Watch Video Solution

= (x + y)2dy

dx

15. Solve 

Watch Video Solution

√1 + x + y = x + y − 1
dy

dx

https://dl.doubtnut.com/l/_bUPHJa9B3cRa
https://dl.doubtnut.com/l/_Y0y6G6O7BEFL
https://dl.doubtnut.com/l/_fd93SoblyQm7
https://dl.doubtnut.com/l/_B4ynSO8IUpgd


16. Show that the differential equation  is

homogenous and solve it.

Watch Video Solution

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

17. Show that the given differential equation  dx

is homogenous and solve it.

Watch Video Solution

xdy − ydx = √x2 + y2

18. Solve .

Watch Video Solution

(x )dy = (y − x)dx
siny

x

siny

x

19. Solve 

Watch Video Solution

(1 + e )dx + e (1 − )dy = 0
x
y

x
y

x

y

https://dl.doubtnut.com/l/_kLauM2cGPSJX
https://dl.doubtnut.com/l/_D9phtDxdisvq
https://dl.doubtnut.com/l/_ONYpkCOrYoDb
https://dl.doubtnut.com/l/_vaRhni2HgfkV


20. Solve 

Watch Video Solution

xdy =
⎛
⎜
⎜
⎝
y + x

⎞
⎟
⎟
⎠
dx

f( )
y

x

f ′( )y
x

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

transform the differential
 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: 

xdy + ydx =
xdy − ydx

x2 + y2

https://dl.doubtnut.com/l/_6E19eeEnxY0u
https://dl.doubtnut.com/l/_Zqh9oa3E4B0b
https://dl.doubtnut.com/l/_K19D2Q51RFXI
https://dl.doubtnut.com/l/_NmUQaFrw9WV9


Watch Video Solution

24. Solve: 

Watch Video Solution

[(x + 1) + siny]dx + [x + loge x + x cos y]dy = 0
y

x

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)

https://dl.doubtnut.com/l/_NmUQaFrw9WV9
https://dl.doubtnut.com/l/_5uhzEjKAVCyU
https://dl.doubtnut.com/l/_ZHMc7zbRjdf7
https://dl.doubtnut.com/l/_N4QpjSrlQLx4
https://dl.doubtnut.com/l/_ePlOhZXIwqqs


28. Solve the differential equation 

Watch Video Solution

ye dx = (xe + y2)dy(y ≠ 0)
x
y

x
y

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: 

View Text 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

https://dl.doubtnut.com/l/_ePlOhZXIwqqs
https://dl.doubtnut.com/l/_IjesuGM4m9oE
https://dl.doubtnut.com/l/_ZNnjvuogAgaO
https://dl.doubtnut.com/l/_gYkU8BkTn8Xt
https://dl.doubtnut.com/l/_KAzq3hMLIPPs


32. Solve 

Watch Video Solution

x2( ) + y = 1
dy

dx

33. Solve: 

Watch Video Solution

ydx − xdy + logxdx = 0

34. Solve 

Watch Video Solution

(1 + y + x2y)dx + (x + x3)dy = 0

35. Solve : 

Watch Video Solution

(x + 2y3) = y
dy

dx

https://dl.doubtnut.com/l/_fQfDjrc2RuqB
https://dl.doubtnut.com/l/_unAW4v3M0mK5
https://dl.doubtnut.com/l/_VpmqXwOVmvYL
https://dl.doubtnut.com/l/_DCZ5RIG4Ji1g


36. Solve the differential equation:
 (i) 

(ii) 

Watch Video Solution

(1 + y2) + (x − etan − 1 y) = 0
dy

dx

x + cos2 y = tany
dy

dx

dy

dx

37. Let 
 and 
 satisfy the
 differential 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

https://dl.doubtnut.com/l/_vB2H1LEGB45R
https://dl.doubtnut.com/l/_xEahil91r6tB
https://dl.doubtnut.com/l/_zngmPzdPrMXy


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

41. The solution of the differential 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

https://dl.doubtnut.com/l/_exgHoBv8ThQy
https://dl.doubtnut.com/l/_hbYAi0LFGjyu
https://dl.doubtnut.com/l/_uKzk8fKf1wgC
https://dl.doubtnut.com/l/_rtJ8NAqhtci9
https://dl.doubtnut.com/l/_qIREju2pDLbI


43. Find
 the equation of a curve passing through the point (0, 2) given

that the sum
 of the coordinates of any point on the curve exceeds the

magnitude of the
slope of the tangent to the curve at that point by 5.

Watch Video Solution

44. Find the equation of the curve passing through (2,1) which has

constant sub-tangent.

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)

https://dl.doubtnut.com/l/_qIREju2pDLbI
https://dl.doubtnut.com/l/_NqhdBlW5Wnhp
https://dl.doubtnut.com/l/_VqKqh3pIjqD2


46. Find the equation of a curve passing through the point (1.1) if the

perpendicular distance of the origin from the normal at any point P(x, y)

of the curve is equal to the distance of P from the x-axis.

Watch Video Solution

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

off between the origin and the tangent art 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

https://dl.doubtnut.com/l/_rkJEouwbtaqO
https://dl.doubtnut.com/l/_zMnMA6rjrscx
https://dl.doubtnut.com/l/_ndUiQQPcTbSO
https://dl.doubtnut.com/l/_3AwhgWr2pQM7


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

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

https://dl.doubtnut.com/l/_3AwhgWr2pQM7
https://dl.doubtnut.com/l/_YtgVGRcD3aPB
https://dl.doubtnut.com/l/_5PcvquUiVVvf
https://dl.doubtnut.com/l/_X51nA1TSUxyw


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

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

https://dl.doubtnut.com/l/_X51nA1TSUxyw
https://dl.doubtnut.com/l/_BbG7TpUgPrBc
https://dl.doubtnut.com/l/_YmgdoWy4YNSO


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 difference between the body and its

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

find (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

500F

1000F

600F

^ 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 flow through

the hole is according to the law 
, where 
and 
 ,

are respectively, the velocity of flow 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

https://dl.doubtnut.com/l/_GrwYqjOJt2to
https://dl.doubtnut.com/l/_fR5wQjbxDowI


57. A country has a food deficit 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

will become self-sufficient in food after  years, where  is the smallest

integer bigger than or equal to 

Watch Video Solution

10 %

3 %

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 flow through the outlet is according to the law


where 
and 
are,
respectively, the velocity of

the flow 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. 62gh(t), v(t) h(t)

t, g

https://dl.doubtnut.com/l/_mgkkbcFTep89
https://dl.doubtnut.com/l/_NfwTG2P77ReW


59. Solve 

Watch Video Solution

= x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

60. Solve : 

Watch Video Solution

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

x

y

x

y

x

y

x

61. Solve


Watch Video Solution

=
dy

dx

(x + y)2

(x + 2)(y − 2)

62. Solve 

View Text Solution

y( )
2

dy

dx

https://dl.doubtnut.com/l/_vDO3EyCOi3DR
https://dl.doubtnut.com/l/_H9JD8hlVkffD
https://dl.doubtnut.com/l/_ajZK5Z8x5ugB
https://dl.doubtnut.com/l/_rvhbsYPcR6Wm
https://dl.doubtnut.com/l/_8KZuT7lp7mdO


63. If , find .

Watch Video Solution

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

dx
y(x)

64. If 
then find 

Watch Video Solution

∫
x

a

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

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

satisfies  for all x and y then:

Watch Video Solution

g' (x)

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

66. Solve 

Watch Video Solution

=
dy

dx

s ∈

sin 2y − x cos y

https://dl.doubtnut.com/l/_8KZuT7lp7mdO
https://dl.doubtnut.com/l/_cXCraBCVgoqQ
https://dl.doubtnut.com/l/_3o9RpFvwbtlj
https://dl.doubtnut.com/l/_HhuHNcZXnVwf


67. 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, ∞]

68. Solve: 

Watch Video Solution

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

69. If 
 and 
 are the
 solution of the differential 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/_enOeMpf23owx
https://dl.doubtnut.com/l/_35VcuoH3B6vi
https://dl.doubtnut.com/l/_5cnnDW2ytcvE


70. If 
 and 
 are two
 solutions to the differential 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

71. 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.

72. 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/_ri7t51azI7NH
https://dl.doubtnut.com/l/_EgklcZwOT9Yi
https://dl.doubtnut.com/l/_9LfioRE5AAoT


73. 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).

74. 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

75. 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 off. Find an expression

m v v.

t = 0 v0,

https://dl.doubtnut.com/l/_ELL9gG54giKg
https://dl.doubtnut.com/l/_JwMvdUd0kYXg
https://dl.doubtnut.com/l/_clPXssChldms


Exercise 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.

76. 
and 
are two
separate reservoirs of water. Capacity of reservoir 

is double
 the capacity of reservoir 
 Both the
 reservoirs are filled

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

released simultaneously from both the reservoirs. The rate of
 flow 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/_clPXssChldms
https://dl.doubtnut.com/l/_1zLn2n6ZnxVY


1. Find the order and degree (if defined) of the following differential

equations: 

Watch Video Solution

= {1 + ( )
4

}

5 / 3
d2y

dx2

dy

dx

2. Find the order and degree (if defined) 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/_zKOtEgD35r16
https://dl.doubtnut.com/l/_qb5EWXC8M3mh
https://dl.doubtnut.com/l/_NbS0sRWpUvq7


Exercise 10.2

4. Find the order and degree (if defined) 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 defined) 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 defined) of the equation:

Watch Video Solution

− sin( ) = 0
d4y

dx4

d3y

dx
3

https://dl.doubtnut.com/l/_DpEQyGSeyi59
https://dl.doubtnut.com/l/_LDtY1ReEO6ey
https://dl.doubtnut.com/l/_HnSbHZOwxAr5


1. Find the differential equation of
All-horizontal lines in a plane.
All non-

vertical lines in a plane.

Watch Video Solution

2. Form the differential equation of family of circles having center at

origin.

Watch Video Solution

3. Find the differential equation of all parabolas whose axes are parallel

to the x-axis an having latus rectum a.

Watch Video Solution

4. Find the differential equation of the family of
 curves


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

https://dl.doubtnut.com/l/_wR7f4oZwXFv8
https://dl.doubtnut.com/l/_90Z3gwanPE8T
https://dl.doubtnut.com/l/_W9La2p5uAKMS
https://dl.doubtnut.com/l/_VYXdk4NXg0jb


Exercise 10.3

Watch Video Solution

5. The degree of the differential equation satisfying the relation

 is

Watch Video Solution

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

6. Find the differential equation whose general solution is given by

, where  are arbitary

constants.

Watch Video Solution

y = (c1 + c2)cos(x + c3) − c4e
x+ c 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/_VYXdk4NXg0jb
https://dl.doubtnut.com/l/_C2EQe8ZmHUyd
https://dl.doubtnut.com/l/_XH0nTg2CdFtI
https://dl.doubtnut.com/l/_tzUztDe9zNSY


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 differential equation:

Watch Video Solution

ex tany dx + (1 − ex)sec2 y dy = 0

5. Solve the following differential equations: 
 (ii)

Watch Video Solution

= 1 + x + y + xy
dy

dx

y − x = a(y2 + )
dy

dx

dy

dx

https://dl.doubtnut.com/l/_lakRD7LS5nt6
https://dl.doubtnut.com/l/_gN5yRlpx40Uc
https://dl.doubtnut.com/l/_5IVLfuf0piY9
https://dl.doubtnut.com/l/_hJLPWgXgTYLp
https://dl.doubtnut.com/l/_OK7Gki4kSG57


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' satisfies the relation

 and .

Then find .

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/_OK7Gki4kSG57
https://dl.doubtnut.com/l/_w6S8VpzmzMvm
https://dl.doubtnut.com/l/_dOE0hcMponxU
https://dl.doubtnut.com/l/_xQKfBkoKftNj


Exercise 10.4

1. Solve the following differential equation: 

Watch Video Solution

 x − y = 2 √y2 − x2dy

dx

2. Solve 

Watch Video Solution

[2√xy − x]dy + ydx = 0

3. 

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/_xQKfBkoKftNj
https://dl.doubtnut.com/l/_VaOjLipfombr
https://dl.doubtnut.com/l/_huygXU14279G
https://dl.doubtnut.com/l/_ce96pqKrbc9C
https://dl.doubtnut.com/l/_vim2SkZuCrfT


Exercise 10.5

5. Show that the differential 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/_vim2SkZuCrfT
https://dl.doubtnut.com/l/_ivcUKCZXZNkK
https://dl.doubtnut.com/l/_RA56JoVXkPEE
https://dl.doubtnut.com/l/_W1CoQ618U1I4
https://dl.doubtnut.com/l/_7ztD9vQ78Ibb


Watch Video Solution

3. The solution of the differential equation  is

Watch Video Solution

ydx + (x + x2y)dy = 0

4. The solution of the differential 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/_7ztD9vQ78Ibb
https://dl.doubtnut.com/l/_KeH2cNz6GW1f
https://dl.doubtnut.com/l/_v1q6rOlYJ08V
https://dl.doubtnut.com/l/_v0DbHNdkpjao
https://dl.doubtnut.com/l/_J3J2uwMpthib
https://dl.doubtnut.com/l/_neRvpbaTWeZH


Exercise 10.6

7. 

Watch Video Solution

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

1. What is the integrating factor of the differential 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/_neRvpbaTWeZH
https://dl.doubtnut.com/l/_cmuEfsSCx1NW
https://dl.doubtnut.com/l/_cdZOXFd3WquD
https://dl.doubtnut.com/l/_rkCWiieJZnQZ


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 

Watch Video Solution

(0, 1)

at(x, y)
1(y + y3)

1 + x + xy

https://dl.doubtnut.com/l/_rkCWiieJZnQZ
https://dl.doubtnut.com/l/_MYEP8a4sHtUS
https://dl.doubtnut.com/l/_YTiByXOop51Y
https://dl.doubtnut.com/l/_y5XBXOJmMz87
https://dl.doubtnut.com/l/_ycM1V4Y1mUJH


Exercise 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/_2B7zSFozqUft
https://dl.doubtnut.com/l/_dkMvHQ1BqIm6
https://dl.doubtnut.com/l/_89G9Ytyw2Oxd
https://dl.doubtnut.com/l/_hoBdBghCXkMy
https://dl.doubtnut.com/l/_ieCY6wpRjIuT


Exercise 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/_ieCY6wpRjIuT
https://dl.doubtnut.com/l/_CQbcGJTqwWVt
https://dl.doubtnut.com/l/_FsORxNK16AAP


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


find 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 differential 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/_xQfl7xLcLmte
https://dl.doubtnut.com/l/_H0fhiSGV0KnM
https://dl.doubtnut.com/l/_mQ6rSZZxFhhr


Exercise 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 first four year and a constant 9.25 percent for the last

three years

https://dl.doubtnut.com/l/_BoAOYbKwIYd0
https://dl.doubtnut.com/l/_IviPltlnCTcE
https://dl.doubtnut.com/l/_z22f1N5P35ql


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

difference 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/_z22f1N5P35ql
https://dl.doubtnut.com/l/_v38P5nHd9FVD
https://dl.doubtnut.com/l/_pfufr3FQ6gN6
https://dl.doubtnut.com/l/_SfIPH8tCnt60


Exercise (Single)

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 differential equation satisfying 

, is

A. 1

B. 2

C. 3

√1 − x2 + √1 − y2 = a(x − y)

https://dl.doubtnut.com/l/_SfIPH8tCnt60
https://dl.doubtnut.com/l/_XBdRssCuJHNi
https://dl.doubtnut.com/l/_G3WTwlKKwlYQ


D. None of these

Answer: A

Watch Video Solution

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

differential 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/_G3WTwlKKwlYQ
https://dl.doubtnut.com/l/_Dg5xGQvyqiac
https://dl.doubtnut.com/l/_ATesDuTABdnO


3. The order of differential 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 differential 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/_ATesDuTABdnO
https://dl.doubtnut.com/l/_ykNokh48HRVR


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

d2y

dx2

= 0
d2x

dy2

= 0
dy

dx

= 0
dx

dy

5. The differential equation of the family of curves


where 
and 
are
arbitrary constants is
(a)

(y)
(z) 
(xx)
(yy)
 
(eeee)
(ffff)


(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/_ykNokh48HRVR
https://dl.doubtnut.com/l/_s9AJUnRUHAYS


D. 

Answer: A

Watch Video Solution

− 7 + 2y = 0
d2y

dx2

dy

dx

6. Differential 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/_s9AJUnRUHAYS
https://dl.doubtnut.com/l/_fnpq57bB1OLd


Answer: D

Watch Video Solution

7. The order and degree of the differential equation
of all tangent lines to

the parabola 
is
(a)
1,2 (b) 2,3
(c) 2,1 (d)
1,1

A. 1,2

B. 2,3

C. 2,1

D. 1,1

Answer: A

Watch Video Solution

y = x2

8. The differential equation for the family of curve 

where 
 is an
 arbitrary constant, is
 (a)

x2 + y2 − 2ay = 0,

a

https://dl.doubtnut.com/l/_fnpq57bB1OLd
https://dl.doubtnut.com/l/_wwCZAraSLJ6H
https://dl.doubtnut.com/l/_bR43yTm1ffQV


(t)
 (u)

(nn)
 (oo)
 
 (hhh)
 (iii)

(bbbb)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

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

[Math Processing Error]

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

2(x2 − y2)y ′ = xy

2(x2 + y2)y ′ = xy

(x2 − y2)y ′ = 2xy

(x2 + y2)y ′ = 2xy

9. The differential equation whose general solution
 is given by


 where 

are
 arbitrary constants, is
 (a)

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

https://dl.doubtnut.com/l/_bR43yTm1ffQV
https://dl.doubtnut.com/l/_TA2C1rzJeESs


(gg)
(hh)

(ttt)
 (uuu)

(mmmm)
(nnnn)

(zzzzz)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(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

(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

https://dl.doubtnut.com/l/_TA2C1rzJeESs


Watch Video Solution

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

solution of the differential equation  then function 

 is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y =
x

In|cx|

= + ϕ( )
dy

dx

y

x

x

y

ϕ( )
x

y

x2 /y2

−x2 /y2

y2 /x2

−y2 /x2

11. The differential equation of the curve 
is
(a) 


 (cc)
 (dd)

+ = 1
x

c − 1

y

c + 1
[Math

Processing Error]

https://dl.doubtnut.com/l/_TA2C1rzJeESs
https://dl.doubtnut.com/l/_UVzIAbZIxE50
https://dl.doubtnut.com/l/_2Pw4pqg5NWOb


(fff)
(ggg)

(iiii)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(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

( + 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. 

y = y(x) ( ) = − cos x,
2 + sinx

y + 1

dy

dx
y(0) = 1 y( )

π

2

1/3

https://dl.doubtnut.com/l/_2Pw4pqg5NWOb
https://dl.doubtnut.com/l/_89Plsa42Givu


B. 

C. 

D. 1

Answer: A

Watch Video Solution

2/3

−1/3

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

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

https://dl.doubtnut.com/l/_89Plsa42Givu
https://dl.doubtnut.com/l/_8bWEdMMWtcYF


Answer: A

Watch Video Solution

14. Solve the differential equation .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

=
dy

dx

x(2 logx + 1)

(siny + y cos y)

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)

(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/_8bWEdMMWtcYF
https://dl.doubtnut.com/l/_WnvOY0BUUPM9
https://dl.doubtnut.com/l/_c8KjLshZTq1o


(aa)
 (bb)

(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 differential equations 

= sinx ⋅ siny
dy

dx

https://dl.doubtnut.com/l/_c8KjLshZTq1o
https://dl.doubtnut.com/l/_lrOVxOZ149mN


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ecos x = c
tany

2

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. 

+ 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

https://dl.doubtnut.com/l/_lrOVxOZ149mN
https://dl.doubtnut.com/l/_PKFN5zvyFy3Y


D. 

Answer: A

Watch Video Solution

ve t = c −
k

m
mg

k

18. The general solution of the differential equation


 is
 (a)


 (l)
 (m) 


 (ee)
 (ff) 
 (uu)
 (vv)

(rrr)

A. 

B. 

C. 

D. 

+ =
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/_PKFN5zvyFy3Y
https://dl.doubtnut.com/l/_2S4G4sh0oqE6


Answer: B

Watch Video Solution

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 differential equation

x2 = 1 + ( )
− 1

+ + .... .
x

y

dy

dx

( )
− 2
( )

2
x
y

dy

dx

2

https://dl.doubtnut.com/l/_2S4G4sh0oqE6
https://dl.doubtnut.com/l/_TYKgaiI8Nl9U
https://dl.doubtnut.com/l/_NsbNUxHOE6Qo


Watch Video Solution

21. The solution of the differential 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/_NsbNUxHOE6Qo
https://dl.doubtnut.com/l/_iXnM5irEGFsD


22. The solution of the differential 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 differential 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/_asCSxIVEIl3d
https://dl.doubtnut.com/l/_uoydr20VfCkW



 (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 differential 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/_uoydr20VfCkW
https://dl.doubtnut.com/l/_ZBpGT7ceXu5I


(ffff)
(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 differential 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/_ZBpGT7ceXu5I
https://dl.doubtnut.com/l/_rVqJrVH6vOa0


Answer: A

Watch Video Solution

26. The solution of the differential 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/_rVqJrVH6vOa0
https://dl.doubtnut.com/l/_84KD04q1Diys


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/_84KD04q1Diys
https://dl.doubtnut.com/l/_1fJvDVraVnUq
https://dl.doubtnut.com/l/_cp6NxxRFaHf5


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 differential 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/_cp6NxxRFaHf5
https://dl.doubtnut.com/l/_9xkEhra70j5A


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/_9xkEhra70j5A
https://dl.doubtnut.com/l/_b1M1zMFO79Tf


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/_b1M1zMFO79Tf
https://dl.doubtnut.com/l/_3gSPf3l658bH


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/_3gSPf3l658bH
https://dl.doubtnut.com/l/_7KpOsGrAUJug


33. Solutionof the differential 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/_5BY3hYQaL31K
https://dl.doubtnut.com/l/_d19agry3JNbk


Answer: A

Watch Video Solution

35. The solution of the differential 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 differential equation

 is{ − }dx + { − }dy = 0
1

x

y2

(x − y)2

x2

(x − y)2

1

y

https://dl.doubtnut.com/l/_d19agry3JNbk
https://dl.doubtnut.com/l/_NrWDKSuhw5Dl
https://dl.doubtnut.com/l/_wI2hZucjQiAP


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 differential 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/_wI2hZucjQiAP
https://dl.doubtnut.com/l/_kHSS8faMVZPl


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/_kHSS8faMVZPl
https://dl.doubtnut.com/l/_SJlNnbRoct1y


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/_SJlNnbRoct1y
https://dl.doubtnut.com/l/_PrVpeOsIKvZ4


40. The solution of differential 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 differential 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/_PrVpeOsIKvZ4
https://dl.doubtnut.com/l/_iEeBkVnYoYW0
https://dl.doubtnut.com/l/_iapWps9fkRBJ


(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 differential 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/_iapWps9fkRBJ
https://dl.doubtnut.com/l/_hnLOx7hNlU9L


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 differential equation 

 is given by

A. 

B. 

C. 

D. None of these

Answer: A

y(2x4 + y) = (1 − 4xy2)x2dy

dx

3(x2y2)
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/_hnLOx7hNlU9L
https://dl.doubtnut.com/l/_s4sPb9gRqqq7


Watch Video Solution

44. The solution of the differential 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)
 
 (p)
 (b) 


 (aa)
 (c)

= (ey − x) − 1, y(0) = 0 y

(b)(c)(d) 2(f)(g)1n((h)(i)1 + (j)x ( k ) 2 ( l ) (m)(n))(o)
1

e

(q)(r)1n((s)(t)1 + (u)x ( v ) 2 (w) (x)(y))(z)

https://dl.doubtnut.com/l/_s4sPb9gRqqq7
https://dl.doubtnut.com/l/_9hXfuPgC18Fe
https://dl.doubtnut.com/l/_aL4epgVUu2GK



 (r)
 (d)


(gg)

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(d)(e)1n((f)(g)x + √(h)(i)1 + (j)x ( k ) 2 ( l ) (m)(n)(o)(p))(q)

[Math Processing Error]

loge(1 + x2)
1

2

loge(1 + x2)

loge(x +√1 + x2) = c

46. The general solution of the differential equation,
 
 ,

where 
 is a known
 function, is
 (a)


 (n)
 (o)


 (bb)

(cc)

(pp)
 (d)

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

https://dl.doubtnut.com/l/_aL4epgVUu2GK
https://dl.doubtnut.com/l/_Uw1EUurTSkpN


(ccc)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(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

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 differential
 equation


 is given by
 (a)
 
 (d)
 (b) 


 (l)
 (c) 
 (u)
 (d)


(ii)

A. x

B. 

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

dx
(b)x(c)

(e)(f)(g)e ( h ) x ( i ) (j)(k) (m)(n)(o)((p)log)qe(r)(s)x(t)

[Math Processing Error]

ex

https://dl.doubtnut.com/l/_Uw1EUurTSkpN
https://dl.doubtnut.com/l/_SufO7Csbqlr8


C. 

D. 

Answer: C

Watch Video Solution

loge x

loge(loge x)

48. The solution of the differential equation

 is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x(x2 + 1)(dy/dx) = y(1 − x2) + x3 logx

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/_SufO7Csbqlr8
https://dl.doubtnut.com/l/_UVTkMqRcPt5n
https://dl.doubtnut.com/l/_69KUQVoEO3nI


49. Integrating factor of differential 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 `cos^2x(dy)/(dx)-(tan2x)y=cos^4x ,|x|

A. 

B. 

C. 

y = tan 2x cos2 x

y = cot 2x cos2 x

y = tan 2x cos2 x
1

2

https://dl.doubtnut.com/l/_69KUQVoEO3nI
https://dl.doubtnut.com/l/_bZxw9BzO31kj


D. 

Answer: C

Watch Video Solution

y = cot 2x cos2 x
1

2

51. If integrating factor of 
 is


 then 
 is equal to
 (a)

(z)
 (b) 
 (hh)
 (c)


 (u)

(d) 

(pp)

A. 

B. 

C. 

x(1 − x2)dy + (2x2y − y − ax3)dx = 0

e ∫ pdx , P

(b)(c)(d) ((o)x((p)(q)1 − (r)x ( s ) 2 ((e)2(f)x ( g ) 2 ( h ) (i) − a(j)x ( k ) 3 ( l ) (m)

n

[Math Processing Error]

(d)(e)(f) ((m)a(n)x ( o ) 3 ( p ) (q))(r)(s)(t)
(g)2(h)x ( i ) 2 ( j ) (k) − a

l

(v)(w)(x) ((ee)x((ff)(gg)1 − (hh)x ( ii ) 2 ( jj ) (kk
(y)2(z)x ( aa ) 2 ( bb ) (cc) − 1

dd

2x2 − ax2

x(1 − x2)

2x3 − 1

2x2 − a

ax3

https://dl.doubtnut.com/l/_bZxw9BzO31kj
https://dl.doubtnut.com/l/_ePMmWh23E3NK


D. 

Answer: D

Watch Video Solution

2x2 − 1

x(1 − x2)

52. A function 
 satisfies 


If 
then


 is
 (a)

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

(y)
(d) 
(uu)

A. 

B. 

C. 

D. 

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

https://dl.doubtnut.com/l/_ePMmWh23E3NK
https://dl.doubtnut.com/l/_p40lEJxWYyvm


Answer: B

Watch Video Solution

53. The general solution of the equation 
 is
 (a)


 (s)

(b) 

(kk)
 (c)

(x) (d) None of these

A. 

B. 

C. 

D. None of these

= 1 + xy
dy

dx

(b)(c)y = c(d)ee(f) − (g)((h)(i) 2(n)(o)(p))(q)(r)
x ( ( j ) 2 ( k ) ) ( l )

m

(t)(u)y = c(v)ew(x)(y)((z)(aa) 2(ff)(gg)(hh))(ii)(jj)
x ( ( bb ) 2 ( cc ) ) ( dd )

ee

(d)(e)y = ((f)(g)x + c(h)), (i)ej(k) − (l)((m)(n) 2(s)(t)(
x ( ( o ) 2 ( p ) ) ( q )

r

y = ce−x2 / 2

y = cex
2 / 2

y = (x + c), e−x2 / 2

https://dl.doubtnut.com/l/_p40lEJxWYyvm
https://dl.doubtnut.com/l/_K2GBTHffeLl2


Answer: D

Watch Video Solution

54. The solution of the differential equation 
 is
 (a)


 (n)
 (b) 


 (z) (c)


 (t)
 (d) 


(ff)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= y
(x + 2y3)dy

dx

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

e

(o)(p)(q) y(s)(t) = (u)y ( v ) 2 (w) (x) + c(y)
x

r

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

l

(u)(v)(w) x(y)(z) = (aa)x ( bb ) 2 ( cc ) (dd) + c(ee)
y

x

= y + c
x

y2

= y2 + c
x

y

= y2 + c
x2

y

= x2 + c
y

x

https://dl.doubtnut.com/l/_K2GBTHffeLl2
https://dl.doubtnut.com/l/_YJ9Tf41uVh14
https://dl.doubtnut.com/l/_cWDzUuI2U5Nq


55. The solution of the differential equation


 where 
 as 
 is
 (a)


 (m) (b) 


 (aa)
 (c)


 (o)
 (d) 


(cc)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 − y = − 1,
dy

dx

cos 1

x

sin 1

x

→
− 1 x

→
∞

(b)(c)y = sin(d) x(f)(g) − cos(h) x(j)(k)(l)
1

e

1

i

(n)(o)y = (p) ((s)x sin(t) x(v)(w))(x)(y)(z)
(q)x + 1

r

1

u

(d)(e)y = cos(f) x(h)(i) + sin(j) x(l)(m)(n)
1

g

1

k
[Math

Processing Error]

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)

https://dl.doubtnut.com/l/_cWDzUuI2U5Nq


56. The solution of 
satisfying 
is given by
(a)

a system of parabolas
 (b) a system of circles
 (c)


 (n)
 (d) 


(hh)

A. a system of parabolas

B. a system of circles

C. 

D. 

Answer: C

Watch Video Solution

=
dy

dx

x2 + y2 + 1

2xy
y(1) = 1

(d)(e)(f)y ( g ) 2 ( h ) (i) = x((j)(k)1 + x(l)) − 1(m) [Math

Processing Error]

y2 = x(1 + x) − 1

(x − 2)
2

+ (y − 3)
2

= 5

57. The solution of the differential equation 

 is

A. 

=
dy

dx

1

xy[x2siny2 + 1]

x2(cos y2 − siny2 − 2Ce−y2

) = 2

https://dl.doubtnut.com/l/_Y9GXPZRKMUzJ
https://dl.doubtnut.com/l/_Ug1zrvm2hpsJ


B. 

C. None of these

D. a system of circles

Answer: A

Watch Video Solution

y2(cos x2 − siny2 − 2Ce−y2
) = 4C

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

(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/_Ug1zrvm2hpsJ
https://dl.doubtnut.com/l/_ONXERynC9AGP


Answer: B

Watch Video Solution

59. Which of the following is not the differential equation of family of

curves whose tangent from 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

P .

P

https://dl.doubtnut.com/l/_ONXERynC9AGP
https://dl.doubtnut.com/l/_sKNL5fiIyORS
https://dl.doubtnut.com/l/_Q5cv9r04Tps3


(1,0). The differential equation of the curve is
 (a)

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


(m) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(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

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)

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]

https://dl.doubtnut.com/l/_Q5cv9r04Tps3
https://dl.doubtnut.com/l/_cMsHXxAnkWyj


(y)
(d) 
(uu)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(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

x4 / 3 + y4 / 3 = c

x − y1 / 3 = c
1
3

62. The curve in the first 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

(x, y)

https://dl.doubtnut.com/l/_cMsHXxAnkWyj
https://dl.doubtnut.com/l/_cR68fLv27l3y


C. a circle

D. None of these

Answer: B

Watch Video Solution

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

x cut-off between the origin and tangent at any point is proportional to

the ordinate of that point is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x = y(a − b logy)

logx = by2 + a

x2 = y(a − b logy)

https://dl.doubtnut.com/l/_cR68fLv27l3y
https://dl.doubtnut.com/l/_DtmZxF4kfzbj


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)


 (m) (b) 

P (x, y) Q N

P . NQ =
x(1 + y2)

1 + x2

(3, 1)

(b)(c)(d)x ( e ) 2 ( f ) (g) − (h)y ( i ) 2 ( j ) (k) = 8(l)

https://dl.doubtnut.com/l/_DtmZxF4kfzbj
https://dl.doubtnut.com/l/_32C9Yf9VjKHr
https://dl.doubtnut.com/l/_3540wZ6jX5GE



 (y) (c)


(o) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(n)(o)(p)x ( q ) 2 ( r ) (s) + 2(t)y ( u ) 2 ( v ) (w) = 11(x)

(d)(e)(f)x ( g ) 2 ( h ) (i) − 5(j)y ( k ) 2 ( l ) (m) = 4(n)

x2 − y2 = 8

x2 + 2y2 = 11

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)

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)

https://dl.doubtnut.com/l/_3540wZ6jX5GE
https://dl.doubtnut.com/l/_cBuF1X7X260X



 (k)
 (d) 


(v)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(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

y = 2(x − x2)

67. The
normal to a curve at P(x, y) meets the x-axis at G. If the distance of

G from
the origin is twice the abscissa of P, then the curve is a
(1)
ellipse

(2) parabola
(3) circle (4)
hyperbola

A. parabola

B. circle

C. hyperbola

https://dl.doubtnut.com/l/_cBuF1X7X260X
https://dl.doubtnut.com/l/_E8K8XOIibL4L


D. ellipse

Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_E8K8XOIibL4L
https://dl.doubtnut.com/l/_wAIB9kv467VT


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

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

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)

x2 + y2 = x4

x2 + y2 = 2x4

x2 + y2 = 4x4

https://dl.doubtnut.com/l/_wDWfYI3TRNXK


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. 

D. 

Answer: A

Watch Video Solution

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

a  ln (√y2 − a2) = x + c

x + √a2 − y2 = c

(y − a)2 = cx

ay = tan− 1(x + c)

https://dl.doubtnut.com/l/_WrBR9ujrflgk
https://dl.doubtnut.com/l/_VyRP24VTkaOE


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

area. The differential 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. 

C. 

D. None of these

Answer: A

Watch Video Solution

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

= Kr
dr

dt

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

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

https://dl.doubtnut.com/l/_VyRP24VTkaOE
https://dl.doubtnut.com/l/_wuPSbl43eowk


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

constant of proportionality 
 depends on
 the acceleration due to

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


then the
time to drain the tank if the water is 4 m deep to start

with is
(a) 30 min (b) 45 min
(c) 60 min (d) 80 min

A. 30 min

B. 45 min

C. 60 min

D. 80 min

Answer: C

Watch Video Solution

y,

k > 0

t

k = ,
1

15

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

f

https://dl.doubtnut.com/l/_wuPSbl43eowk
https://dl.doubtnut.com/l/_Vh0gRQlix8Ug


A. 30 years

B. 45 years

C. 48 years

D. 54 years

Answer: C

Watch Video Solution

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.
 (c)
 
 (g)
 (b) 


(k) (c)
 
(l) (d) None

of these

A. 9.8/km/s

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

s2

(d)(e)9.8/km/s(f)

(h)(i)98/km/s(j) (d)(e)(f) ((h)9.8)(i)(j)m/s(k)
k

g

https://dl.doubtnut.com/l/_Vh0gRQlix8Ug
https://dl.doubtnut.com/l/_7cX2KNockJ4s


Exercise (Multiple)

B. 98/k m/s

C. 

D. None of these

Answer: A

Watch Video Solution

m/x
k

9.8

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

A. 

B. 

C. 

D. 

Answer: A::B::C

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

https://dl.doubtnut.com/l/_7cX2KNockJ4s
https://dl.doubtnut.com/l/_NrVH0B5pxvOK


View Text Solution

2. The differential equation whose solution is 

is (a is a constant)

A. order is 2

B. order is 3

C. degree is 2

D. degree is 3

Answer: A::C

Watch Video Solution

(x − h)2 + (y − k)2 = a2

3. The equation of the curve satisfying the
 differential equation


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

Parabola (d)
Ellipse

y( )
2

+ (x − y) − x = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_NrVH0B5pxvOK
https://dl.doubtnut.com/l/_2i0dGhW5iEBH
https://dl.doubtnut.com/l/_sF8oIhwNFJeC


A. Circle

B. Straight line

C. Parabola

D. Ellipse

Answer: A::B

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

https://dl.doubtnut.com/l/_sF8oIhwNFJeC
https://dl.doubtnut.com/l/_B3Pt2W5jeqIE


5. The solution of  represents a parabola when

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

=
dy

dx

ax + h

by + k

a = 0, b ≠ 0

a ≠ 0, b ≠ 0

b = 0, a ≠ 0

a = 0, b ∈ R

6. The equation of the curve satisfying the differential 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.  is a strictly increasing function

y2(x
2 + 1) = 2xy1

x = 0 y2 y1

y = f(x)

https://dl.doubtnut.com/l/_B3Pt2W5jeqIE
https://dl.doubtnut.com/l/_86Yqi1H7w3kZ
https://dl.doubtnut.com/l/_VF1cardBmBly


B.  is a non-monoatomic function

C.  has three distinct real root

D.  has only one negative root

Answer: A::D

Watch Video Solution

y = f(x)

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 differential

equation.

C.  is a non-homogenous

D.  is a homogenous differential

equationn.

Answer: A::B::C

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/_VF1cardBmBly
https://dl.doubtnut.com/l/_IiJ1RHEC4cz4


Watch Video Solution

8. The graph of the function y = f(x) passing through the point (0, 1) and

satisfying the differential equation  is such that

A. It is constant function

B. It is periodic

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

D. it is continuous and differentiable for all x

Answer: A::B::D

Watch Video Solution

+ y cos x = cos x
dy

dx

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

 ,  and , then 

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

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

f(x) − g(x)

https://dl.doubtnut.com/l/_IiJ1RHEC4cz4
https://dl.doubtnut.com/l/_7eNyHIlfP51i
https://dl.doubtnut.com/l/_arNKPgYlJS5W


A. 

B. 

C. 

D.  has real root

Answer: A::B::C

Watch Video Solution

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 differential equation 

is
 (a)
 
 (m) (b) 


(y) (c)


(g)
(d) 
(t)

A. 

B. 

C. 

D. 

(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

y = −
1

x2

https://dl.doubtnut.com/l/_arNKPgYlJS5W
https://dl.doubtnut.com/l/_KgqlhcF8y7mk


Answer: B

Watch Video Solution

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

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

A. 

B. 

C. 

D. a takes finite 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

12. The equation of the curve whose subnormal is constant is

https://dl.doubtnut.com/l/_KgqlhcF8y7mk
https://dl.doubtnut.com/l/_mSovpck4r3Ud
https://dl.doubtnut.com/l/_7w6YPzkW7plN


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)

(kkkkk)

= √
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

(mmmm)(⋂ n)y

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

(jjjjj)

https://dl.doubtnut.com/l/_7w6YPzkW7plN
https://dl.doubtnut.com/l/_klnoPyaJbyQu


A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

√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

C. ellipses

D. straight lines

Answer: A::B

https://dl.doubtnut.com/l/_klnoPyaJbyQu
https://dl.doubtnut.com/l/_QIm30iQgnDrp


Watch Video Solution

15. In which of the following differential equation
degree is not defined?

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

(qqqq)
 
 (ddddd)
 (eeeee)

(rrrrr)

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

[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/_QIm30iQgnDrp
https://dl.doubtnut.com/l/_GM16e8JTIYUU


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 differential equation of the

free fall is  (k is constant) then

A. 

B. 

= g − kv2dv

dt

v = 2√
g

k

e2t√g / t + 1

e2r√g /k − 1

v = √
g

k

e2t√gk − 1

e2t√gk + 1

https://dl.doubtnut.com/l/_Z2QRbyG7yc3u
https://dl.doubtnut.com/l/_q9ydo0oLS3Gt


Exercise (Comprehension)

C.  as 

D.  as 

Answer: B::D

Watch Video Solution

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

A. 0

B. 1

C. 2

= 6x − 4
d2y

dx
2

https://dl.doubtnut.com/l/_q9ydo0oLS3Gt
https://dl.doubtnut.com/l/_VCDXrBCQX4YK


D. 3

Answer: C

Watch Video Solution

2. 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

A. 5

B. 7

C. 8

D. 9

Answer: A

Watch Video Solution

= 6x − 4
d2y

dx
2

https://dl.doubtnut.com/l/_VCDXrBCQX4YK
https://dl.doubtnut.com/l/_9zS1yn2xuAmK


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

dx2

x = 1

y = f(x) x ∈ [0, 2]

4. The differential equation , …………..(i) where ,is

known as Clairout's equation. To solve equation i) differentiate it with

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

y = px + f(p) p =
dy

dx

= 0 ⇒ p = c
dp

dx

https://dl.doubtnut.com/l/_9zS1yn2xuAmK
https://dl.doubtnut.com/l/_Ubipy7pHXfoV
https://dl.doubtnut.com/l/_GGKe8xe1hCUW


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

differential 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

x + f i(p) = 0

y = xy ′ + √1 + y '2

5. The differential equation , …………..(i) 


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

differentiate it with respect to x, which gives either 

………….(ii) 


or …………(iii) 


The number of solution of the equation  and the singular

solution of the equation  is

y = px + f(p)

p =
dy

dx

= 0 ⇒ p = c
dp

dx

x + f i(p) = 0

f(x) = − 1

y = x + ( )
2

dy

dx

dy

dx

https://dl.doubtnut.com/l/_GGKe8xe1hCUW
https://dl.doubtnut.com/l/_PSBT4F1wUA3p


A. 1

B. 2

C. 4

D. 0

Answer: B

Watch Video Solution

6. The differential equation , …………..(i) 


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

differentiate it with respect to x, which gives either 

………….(ii) 


or …………(iii) 


The singular solution of the differential equation ,

where , passes through the point.

A. (0,0)

y = px + f(p)

p =
dy

dx

= 0 ⇒ p = c
dp

dx

x + f i(p) = 0

y = mx + m − m3

m =
dy

dx

https://dl.doubtnut.com/l/_PSBT4F1wUA3p
https://dl.doubtnut.com/l/_GT1LbX4RS0U9


B. (0,1)

C. (1,0)

D. (-1,0)

Answer: D

Watch Video Solution

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

A. 

B. 1

C. 2

D. 0

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/_GT1LbX4RS0U9
https://dl.doubtnut.com/l/_ZSxc6aZCiZn6


Answer: B

View Text 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

C. 0

D. 3

Answer: C

View Text Solution

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/_ZSxc6aZCiZn6
https://dl.doubtnut.com/l/_0u2fIbYrTfV0


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. 

Answer: A

View Text Solution

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

10. 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

https://dl.doubtnut.com/l/_0u2fIbYrTfV0
https://dl.doubtnut.com/l/_ti8Nn7nK7rQE
https://dl.doubtnut.com/l/_Q0K9sdWR6lDw


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 + 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

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. 

PQ = 1

loge 2

https://dl.doubtnut.com/l/_Q0K9sdWR6lDw
https://dl.doubtnut.com/l/_hd9lgLglH4uf


C. 

D. 

Answer: C

Watch Video Solution

π/4

π/2

12. 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 orthogonal trajectories of 'C' are

A. Circles

B. Parabolas

C. Ellipses

D. Hyperbolas

Answer: A

W t h Vid S l ti

PQ = 1

https://dl.doubtnut.com/l/_hd9lgLglH4uf
https://dl.doubtnut.com/l/_0dWitisVF7ff


Watch Video Solution

13. Let  satisfies the equation

 y satisfies the

differential equation

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

14. Let  satisfies the equation 


 


The value of  equal

y = f(x)

f(x) = (e−x + ex)cos x − 2x + ∫
x

0

(x − t)f ′ (t)dt

f(0) + f ′ (0)

https://dl.doubtnut.com/l/_0dWitisVF7ff
https://dl.doubtnut.com/l/_Fh3r2Sfyzp2S
https://dl.doubtnut.com/l/_kfPcYnc5s8l1


A. 

B. 0

C. 1

D. 1

Answer: B

Watch Video Solution

−1

15. Let  satisfies the equation

A. 

B. 

C. 

D. 

Answer: C

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

https://dl.doubtnut.com/l/_kfPcYnc5s8l1
https://dl.doubtnut.com/l/_0yoIEIjH8uHD


Watch Video Solution

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, find () 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. 

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

https://dl.doubtnut.com/l/_0yoIEIjH8uHD
https://dl.doubtnut.com/l/_6yaot0WJERvP
https://dl.doubtnut.com/l/_q87bnJIuh3Jy


17. 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, find () 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. 

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

https://dl.doubtnut.com/l/_q87bnJIuh3Jy


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, find () 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. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

h
ln 0.25

ln 0.9

h
ln 0.5

ln 0.81

h
ln 0.25

ln 0.81

https://dl.doubtnut.com/l/_ocw2qH1B1xGH


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 find 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 first 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.

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

V0

eL/min

dQ

dt

V0

V0 + et − ft

Q/(V0 + et − ft)

f( )
Q

V0 + et − ft

= be − f( )Q = be
dQ

dt

Q

V0 + et − ft

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


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

View Text Solution

40/e2

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 overflow to occur in

A. 30 min

B. 20 min

https://dl.doubtnut.com/l/_clErYXJwDeKr
https://dl.doubtnut.com/l/_kordpwUA2QQ2


C. 10 min

D. 40 min

Answer: B

View Text Solution

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

of overflow is

A. 20 lb

B. 50 lb

C. 30 lb

D. None of these

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_kordpwUA2QQ2
https://dl.doubtnut.com/l/_fzeSYHiZHLqb


Matrix Match Type

1. Match the following lists: 

View Text Solution

2. Match the following lists: 

View Text Solution

3. Match the differential equation in List I with its solution in List II and

then choose the correct code. 

 

View Text Solution

https://dl.doubtnut.com/l/_10CtZMiwgUuA
https://dl.doubtnut.com/l/_NlpfpOt65yd2
https://dl.doubtnut.com/l/_wRKMFqEaiNSH


Exercise (Numerical)

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  equals ………………..

Watch Video Solution

x = x2 + y − 2, y(1) = 1
dy

dx
y(2)

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

y=tanz then the differential equation  is

changed to  then find the value off k

Watch Video Solution

d2 = 1 + 2 ( )
2

y

dx
2

1 + y

1 + y2

dy

dx

d2 = cos2 z + k( )
2

z

dx2

dz

dx

https://dl.doubtnut.com/l/_m6LONHhXs72N
https://dl.doubtnut.com/l/_Gv4Se224qoz8
https://dl.doubtnut.com/l/_YOUo2Na6Z5tL


4. Let y=y(t) be a solution to the differential equation , then

16  is……………….

Watch Video Solution

y ′ + 2ty = t2

lim
t→ ∞ t

y

t

5. If the solution of the differential 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
 differential

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/_BlGiRrmShSai
https://dl.doubtnut.com/l/_obVRrOSBo9rv
https://dl.doubtnut.com/l/_ISG1rmmvW5LE


7. Let  and  be two different 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 difference 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/_49X5cXeA7YFT
https://dl.doubtnut.com/l/_iuNdx92Ms6zl
https://dl.doubtnut.com/l/_D8JpbL7sTGzW


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 differential equation 
 and 


has a
finite 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 defined 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/_D8JpbL7sTGzW
https://dl.doubtnut.com/l/_VxauFcKxYsMm
https://dl.doubtnut.com/l/_PvTDlUmBJmoa
https://dl.doubtnut.com/l/_YPxnrp6ac52Y


maximum value of is…………………..

Watch Video Solution

f(x)

13. Let  be a function satisfying , y(0)= and 

. If maximum value of  is , then integral part of 

is……………..

Watch Video Solution

y(x) − + e2x = 0
d2y

dx
2

dy

dx

y ′ (0) = 1 y(x) y(α) 2α

14. if the differential equation of a curve, passing through  and

 is  then find 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

15. Let f be a continuous function satisfying the equation

, then find the value of  is∫
x

0
f(t)dt + ∫

x

0
tf(x − t)dt = e−x − 1 e9f(9)

https://dl.doubtnut.com/l/_YPxnrp6ac52Y
https://dl.doubtnut.com/l/_uYP1TwlchnBx
https://dl.doubtnut.com/l/_oBgtYaifZ1Tw
https://dl.doubtnut.com/l/_ZsgEi6sWix2c


JEE Main Previous Year

equal to…………………..

Watch Video Solution

1. The differential 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

https://dl.doubtnut.com/l/_ZsgEi6sWix2c
https://dl.doubtnut.com/l/_1Jmu3yjp4q67


2. Solution of the differential equation 

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos xdy = y(sinx − y)dx, 0 < x <
π

2

tanx = (secx + c)y

secx = (tanx + c)y

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

differential 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) 

(dV = − k(T − t)
t

dt
k > 0

T 2 −
1

k
I −

kT 2

2
I −

k(T − t)
2

2

e−kT

https://dl.doubtnut.com/l/_nOTuCAJGcKZA
https://dl.doubtnut.com/l/_ENLfLBFJJpuS


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

e−kT

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/_ENLfLBFJJpuS
https://dl.doubtnut.com/l/_hXK5G7nYQ8mY


5. A spherical balloon is filled 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

6/7

4/9

2/9

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

differential equation 
 If 
 , then the(dp = 0. 5p(t) − 450
t

dt
p(0) = 850

https://dl.doubtnut.com/l/_hXK5G7nYQ8mY
https://dl.doubtnut.com/l/_Gc6pdElw2vGO
https://dl.doubtnut.com/l/_lICDAa3Acqze


time at which the population becomes zero is
 (1) 2 ln 18 (2) ln
9 (3) 
 In

18 (4) ln 18

A. 2 ln 18

B. ln 9

C.  ln 18

D. ln 18

Answer: A

Watch Video Solution

1

2

1

2

7. At present, a firm 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 firm
 employs 25 more workers, then

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

A. 2500

B. 3000

= 100 − 12√x.
dP

dx

https://dl.doubtnut.com/l/_lICDAa3Acqze
https://dl.doubtnut.com/l/_yTtGpKJP5FGb


C. 3500

D. 4500

Answer: C

Watch Video Solution

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

differential
 equation 
 If 
 , then p(t)

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

A. 

B. 

C. 

D. 

Answer: A

h id l i

(dp = p(t) − 200.
t

dt

1

2
p(0) = 100

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

400 − 300e− t/ 2

40 − 300et/ 2

200 − 200e− t/ 2

600 − 500et/ 2

400 − 300e− t/ 2

https://dl.doubtnut.com/l/_yTtGpKJP5FGb
https://dl.doubtnut.com/l/_c3RaYZA7alYl


Watch Video Solution

9. Let y(x) be the solution of the differential equation

, Then y(e) 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 satisfies

the differential
equation 
 , then 
 is equal

to:
(1) 
(2) 
(3) 
(4) 

y = f(x) (1, − 1)

, y(1 + xy)dx = xdy f( − )
1
2

−
2

5
−

4
5

2

5
4
5

https://dl.doubtnut.com/l/_c3RaYZA7alYl
https://dl.doubtnut.com/l/_EFA2ImaDqDtx
https://dl.doubtnut.com/l/_5uBTfsAiZHMj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−
4
5

2

5

4
5

−
2

5

11. If  and , then  is

equal to

A. 

B. 

C. 

D. 

Answer: B

(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/_5uBTfsAiZHMj
https://dl.doubtnut.com/l/_9JcOCSn4hB9i


JEE Advanced Previous Year

Watch Video Solution

12. Let  be the solution of the differential 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

(1, )
π

6

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

x

y

x

https://dl.doubtnut.com/l/_9JcOCSn4hB9i
https://dl.doubtnut.com/l/_MQLxobn0HgXg
https://dl.doubtnut.com/l/_kwc231zDyQ6Z


curve is
 (a)


 (p)
 (q)


 (bb)
 (cc)

(oo)
(pp)
 
(fff)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

g

1

l

(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 differential equation 


 in 
 satisfying
 
 Then 


 is
 (a)


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

https://dl.doubtnut.com/l/_kwc231zDyQ6Z
https://dl.doubtnut.com/l/_Jjt3xpJBfeTt


(q)
 (b) 
 (gg)

(c)
 
 (s)
 (d) 


(ii)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

u

(y)√(z)3(aa)(bb)

cc

(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 
 satisfies the differential equation 

 and 


then 

A. 3

y = y(x)

8√x(√9 + √x)dy = (√4 + √9 + √x)
− 1

dx, x > 0

y(0) = √7, y(256) =

https://dl.doubtnut.com/l/_Jjt3xpJBfeTt
https://dl.doubtnut.com/l/_28i2ZJkuZdXa


B. 9

C. 16

D. 80

Answer: A

Watch Video Solution

4. If 
 satisfies
 the differential equation 
 and 


 , then
 (a)

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

(w) (d) 
(ddd)

A. 

B. 

C. 

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

y( ) =
π

3

π2

9

https://dl.doubtnut.com/l/_28i2ZJkuZdXa
https://dl.doubtnut.com/l/_uaa3XnlDI6AZ


D. 

Answer: A::D

Watch Video Solution

y ′( ) = +
π

3
4π
3

2π2

3√3

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


. If this family of circles is represented by the
differential 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. 

C. 

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

P + Q = 1 − x + y + y ′ + (y ′ )
2

https://dl.doubtnut.com/l/_uaa3XnlDI6AZ
https://dl.doubtnut.com/l/_w9Dld1OlBIPb


D. 

Answer: B::C

Watch Video Solution

P − Q = x + y − y ′ − (y ′ )
2

6. Let 
 be a
 solution of the differential 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 

D.  has no 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)

y(x) ( − 1, 0)

https://dl.doubtnut.com/l/_w9Dld1OlBIPb
https://dl.doubtnut.com/l/_vELC0gvpWa6y


Answer: A::C

Watch Video Solution

7. A solution curve of the differential equation

 passes through the point 

 Then the solution curve is

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
dy

dx

(1, 3)

y = x + 2

y = x + 2

y = (x + 2)2

y = (x + 3)2

https://dl.doubtnut.com/l/_vELC0gvpWa6y
https://dl.doubtnut.com/l/_QulMJ5CnCcHn


8. Let 
 and 
 be two non-constant differentiable

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

9. Let 
 be a
 real-valued differentiable function on 
 (the set of
 all real

numbers) such that 
 If the 
 of the
 tangent at

f R

f(1) = 1. y − ∈ tercept

https://dl.doubtnut.com/l/_LkK8f5tp5HSU
https://dl.doubtnut.com/l/_zyX121ib9WlV


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

abscissa of 
then the
value of 
is equal
to________

Watch Video Solution

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

P , f( − 3)

10. Let 
 where 

denotes 
and 
is a given
non-constant differentiable 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)

11. Let 
 be a
 differentiable function such that 
 If 


for all 
then the
value of 
is

Watch Video Solution

f : [1, ∞] f(1) = 2.

∫
x

1
f(t)dt = 3xf(x) − x3 x ≥ 1, f(2)

12. Let  be a differentiable function with . If 

satisfies the differential equation 

f :R → R f(0) = 0 y = f(x)

https://dl.doubtnut.com/l/_zyX121ib9WlV
https://dl.doubtnut.com/l/_vMnXZfTe4uU5
https://dl.doubtnut.com/l/_2SyYaP3eYguZ
https://dl.doubtnut.com/l/_TFXxnRCfPucf


Single Correct Answer Type

, then the value of  is……………….

Watch Video Solution

= (2 + 5y)(5y − 2)
dy

dx
lim
x→ ∞

f(x)

1. The order of the differential 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

https://dl.doubtnut.com/l/_TFXxnRCfPucf
https://dl.doubtnut.com/l/_p741eQK4Wql2


2. Order of the differential equation whose general solution is

, where a, b, c are arbitrary constants is

A. 1

B. 2

C. 3

D. None of these

Answer: B

Watch Video Solution

y =
ax

bx + c

3. If p and q are order and degree of differential equation

A. 

B. 

C. 

y2( )
2

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

dx
2

dy

dx

1
3

p > q

=
p

q

1
2

p = q

https://dl.doubtnut.com/l/_SbArGJeZWvUE
https://dl.doubtnut.com/l/_6AWHDgnelYYB


D. 

Answer: D

Watch Video Solution

p < q

4. If m and n are the order and degree of the differential equation

A. m = 3, n = 5

B. m = 3, n = 1

C. m = 3, n = 3

D. m = 3, n = 2

Answer: D

Watch Video Solution

(y' ' )
5

+ 4. + y' ' ' = sinx, then
(y' ' )

3

y' ' '

https://dl.doubtnut.com/l/_6AWHDgnelYYB
https://dl.doubtnut.com/l/_UreBYaBDxMRW


5. If the differenential 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

A. 

B. 

C. 

= 1 − x2 − y2 + x2y2dy

dx

2 sin− 1 y = x√1 − y2 + c

sin− 1 y = sin− 1 x + c
1

2

cos − 1 y = x cos − 1 x + c

https://dl.doubtnut.com/l/_J3iQs7aXXi4V
https://dl.doubtnut.com/l/_7t2GbL1CyvI4


D. 

Answer: D

Watch Video Solution

log( ) = x − + c
1

2

1 + y

1 − y

x3

3

7. The solution of the differential equation

 subjected to the condition

that y = 1 when x = 0 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

e−x(y + 1)dy + (cos2 x − sin 2x)y(dx) = 0

(y + 1) + ex cos2 x = 2

y + logy = ex cos2 x

log(y + 1) + ex cos2 x = 1

y = logy + ex cos2 x = 2

https://dl.doubtnut.com/l/_7t2GbL1CyvI4
https://dl.doubtnut.com/l/_ESLLJrdlpsjI
https://dl.doubtnut.com/l/_VTdt1SuSqWrM


8. The solutio of the differential equation

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x2 − xy2) + y2 + xy2 = 0
dy

dx

log( ) = + + c
x

y

1

x

1

y

log( ) = + + c
y

x

1

x

1

y

log(xy) = + + c
1

x

1

y

log(xy) + + = c
1

x

1

y

9. The family of curves passing through  and satisfying the

differential equation   is (A)  (B)

 (C)  (C) 

A. y = k

B. y = kx

(0, 0)

= 1
y2

y1
(where, yn = )

dny

dx
n y = k

y = kx y = k(ex + 1) y = k(ex − 1)

https://dl.doubtnut.com/l/_VTdt1SuSqWrM
https://dl.doubtnut.com/l/_DQQi6w6wQyC5


C. 

D. 

Answer: D

Watch Video Solution

y = k(ex + 1)

y = k(ex − 1)

10. The solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y2dx + (x2 − xy + y2)dy = 0

tan− 1( ) + In  y + C = 0
x

y

2 tan− 1( ) + In  x + C = 0
x

y

In(y + √x2 + y2) + In  y + C = 0

In(x + √x2 + y2 + C = 0

https://dl.doubtnut.com/l/_DQQi6w6wQyC5
https://dl.doubtnut.com/l/_8rAOnspcN3iR
https://dl.doubtnut.com/l/_TSX4jN5uaB5O


11. The solution of differential 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. If y(t) satisfies the differential equation

 then y(1) equals

A. 

B. 

C. 

D. 

y' (t) + 2y(t) = 2e− 2t, y(0) = 2

3

e

3

e2

4
e

4

e2

https://dl.doubtnut.com/l/_TSX4jN5uaB5O
https://dl.doubtnut.com/l/_tsEQXt6xYgwX


Answer: D

Watch Video Solution

13. If , then  =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− y loge 2 = 2sin x(cos x − 1)loge 2
dy

dx
y

2sin x + c2x

2cos x + c2x

2sin x + c2−x

2cos x + c2−x

14. If , then the value of x when y = 0 is

A. 

yeydx = (y3 + 2xey)dy, y(0) = 1

−1

https://dl.doubtnut.com/l/_tsEQXt6xYgwX
https://dl.doubtnut.com/l/_NW9HnfoSyIkQ
https://dl.doubtnut.com/l/_RZA8rSPc5d9V


B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

15. If  is a solution of the differential equation ,

then a solution of the differential equation  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y1(x) − f(x)y = 0
dy

dx

+ f(x)y = r(x)
dy

dx

y = ∫r(x)y1(x)dx +
1

y1(x)

c

y1(x)

y = y1(x)∫ dx + c
r(x)

y1(x)

y = ∫r(x)y1(x)dx + c

https://dl.doubtnut.com/l/_RZA8rSPc5d9V
https://dl.doubtnut.com/l/_4zvFe3fieVO9


16. The general solution of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x( ) + (logx)y = x
− logxdy

dx

1
2

y = x
1 − logx + cx

− logx1
2

1
2

y. x logx = x
logx + c

1
2

1
2

y = e (x + c)
( logx )2

2

y = e
( logx ) 2

(x1 − ( logx ) − x
− logx) + c

1
2

1
2

1
2

17. Find the general solution of the differential equation

A. 

B. 

C. 

(1 + tany)(dx − dy) + 2xdy = 0

x(siny + cos y) = siny + cey

x(siny + cos y) = siny + ce−y

y(sinx + cos x) = sinx + cex

https://dl.doubtnut.com/l/_4zvFe3fieVO9
https://dl.doubtnut.com/l/_2lZpaH03SPya
https://dl.doubtnut.com/l/_PboVaVY0AF8D


D. None of these

Answer: B

Watch Video Solution

18. Solution of differential equation  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2y − x3 = y4 cos x
dy

dx

x2y− 3 = 2 sinx + c

x2y− 3 = 3 cos x + c

x3y− 3 = 3 sinx + c

x2y3 = 3 sinx + cx2y

https://dl.doubtnut.com/l/_PboVaVY0AF8D
https://dl.doubtnut.com/l/_TS57TR2N0XsS


19. Suppose a solutions of the differential equation

 satisfies the initial conditions  Then

the value of  when  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(xy3 + x2y7) = 1
dy

dx
y( ) = 1.

1

4
dy

dx
y = − 1

−
3

20

−
20

3

−
5

16

−
16

5

20. The general solution of the differential equation

 is

A. 

B. 

= y tanx − y2 secx
dy

dx

tanx = (c + secx)y

secy = (c + tany)x

https://dl.doubtnut.com/l/_tuCzlKmXtw7j
https://dl.doubtnut.com/l/_MwKYOtFIufLW


C. 

D. None of these

Answer: C

Watch Video Solution

secx = (c + tanx)y

21. The solution of differential 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

https://dl.doubtnut.com/l/_MwKYOtFIufLW
https://dl.doubtnut.com/l/_VXxgvBScNWY8
https://dl.doubtnut.com/l/_0bWTmsiQ2Zlk


22. Solution of the differential  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(x + 2y3) = y
dx

dy

x = y2(c + y2)

x = y(c − y2)

x = 2y(c − y2)

x = y(c + y2)

23. General solution of differential equation

 is

A. 

B. 

C. 

D. 

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/_0bWTmsiQ2Zlk
https://dl.doubtnut.com/l/_l57dgiJtslKn


Answer: C

Watch Video Solution

24. Solution of the differential 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

y > 0 and x ∈ R, ydx + y2dy = xdy

https://dl.doubtnut.com/l/_l57dgiJtslKn
https://dl.doubtnut.com/l/_fdlfx6KxkEJ1
https://dl.doubtnut.com/l/_jk2tFFJ5TmIh


A. 1

B. 2

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

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/_jk2tFFJ5TmIh
https://dl.doubtnut.com/l/_YllGRhjKvvVS


Watch Video Solution

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. 

(1 + x) + 1 = ex−ydy

dx

ey(x + 1) = c

ey(x + 1) = ex + c

https://dl.doubtnut.com/l/_YllGRhjKvvVS
https://dl.doubtnut.com/l/_P9hdz4xRtZuJ
https://dl.doubtnut.com/l/_JNTgaYomfBLj


C. 

D. 

Answer: B

Watch Video Solution

ey(x + 1) = cex

(x + 1) = ex + c

29. The solution of differential 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

https://dl.doubtnut.com/l/_JNTgaYomfBLj
https://dl.doubtnut.com/l/_Y76ehvqVJzFx
https://dl.doubtnut.com/l/_DQpa8ZwsDGgQ


30. The general solution of the differential equation

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√1 − x2y2dx = ydx + xdy

sin(xy) = x + c

sin− 1(xy) + x = c

sin(x + c) = xy

sin(xy) + x = c

31. 

A. 

B. 

C. 

D. 

(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/_DQpa8ZwsDGgQ
https://dl.doubtnut.com/l/_ATzqDnot1snB


Answer: C

Watch Video Solution

32. Solution of the differential 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 ?

https://dl.doubtnut.com/l/_ATzqDnot1snB
https://dl.doubtnut.com/l/_u20Meq2NHiiV
https://dl.doubtnut.com/l/_Gw6ainw9nZfx


A. 2 log 10 years

B. 20 log 2 years

C. 10 log 2 years

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

(k, )
1

8

https://dl.doubtnut.com/l/_Gw6ainw9nZfx
https://dl.doubtnut.com/l/_NkSITZ9EOlJx


Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_NkSITZ9EOlJx
https://dl.doubtnut.com/l/_ycWeTAXOapl0


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 differential equation of the curve is
 (a)

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


(m) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

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

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) 

an− 1y = xn

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

https://dl.doubtnut.com/l/_Mv7FWatoPyly
https://dl.doubtnut.com/l/_ZKyE3y36zL6C


Multiple Correct Answer Type

 (D) 

A.  = const

B.  = const

C.  = const

D.  = const

Answer: B

Watch Video Solution

n2x + yn = cons tan t y = x

xn + n2y

ny2 + x2

n2x + yn

n2x − yn

1. The differential equation for the family of curves  can be

given by

A. 

B. 

y = c sinx

( )
2

= y2 cot2 x
dy

dx

( )
2

− (secx )
2

+ y2 = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_ZKyE3y36zL6C
https://dl.doubtnut.com/l/_plx5aKsECMWP


C. 

D. 

Answer: A::B::D

Watch Video Solution

( )
2

= tan2 x
dy

dx

= y cot x
dy

dx

2. If the solution of the equation  given that for 

 is in the form , then

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

+ 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

|AB| = 49

https://dl.doubtnut.com/l/_plx5aKsECMWP
https://dl.doubtnut.com/l/_yPcwDcgMnAK0
https://dl.doubtnut.com/l/_6BOR1UOZb3sK


3. The solution of 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

( )
2

− 2(x + ) + 1 = 0
dy

dx

1

4x

dy

dx

y = x2 + c

y = In(x) + c, x > 0
1

2

y = + c
x

2

y = + c
x2

2

4.  has the solution

A. 

B. 

C. 

D. 

( )
2

+ 2y cot x = y2dy

dx

dy

dx

y + = 0
c

1 + cos x

y =
c

1 − cos x

x = 2 sin− 1
√

c

2y

x = 2 cos − 1( )
c

2y

https://dl.doubtnut.com/l/_6BOR1UOZb3sK
https://dl.doubtnut.com/l/_7N957kwMVELj


Answer: A::B

Watch Video Solution

5. Let  where y is a continuous function of x with y(0) = 1

and  Which of the following hold(s)

good ?

A. 

B. 

C. 

D. 

Answer: A::B::D

View Text Solution

+ y = f(x)
dy

dx

f(x) = {
e−x if o ≤ x ≤ 2

e− 2 if x > 2

y(1) = 2e− 1

y' (1) = − e− 1

y(3) = − 2e− 3

y' (3) = − 2e− 3

https://dl.doubtnut.com/l/_7N957kwMVELj
https://dl.doubtnut.com/l/_XKWlmi6CA33S


6. A differentiable function satisfies

. 

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. y = f(x) which has differential equation 

passing through the point (0,n 1). Then which of the following is/are true

about the function?

A.  is point of local maxima

y(2xy + ex)dx − exdy = 0

x = 1 + √2

https://dl.doubtnut.com/l/_ZWtApcm1JTb2
https://dl.doubtnut.com/l/_MaTKqNx6nkay


B.  is point of local minima

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

x = 1 − √2

lim
x→ ∞

f(x) = − ∞

lim
x→ − ∞

f(x) = 0

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

https://dl.doubtnut.com/l/_MaTKqNx6nkay
https://dl.doubtnut.com/l/_Z3VG8OkD5Ed4


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 .

B. The equation of tangent at .

C. The differential equation for the curve is yy' + 2x = 0.

D. The curve represents a hyperbola.

Answer: A::D

Watch Video Solution

(√10, − 6)

(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 satisfies . The equation of

curve can be

θ

b(a2 tan θ − cot θ) = a(b2 + 1)

https://dl.doubtnut.com/l/_Z3VG8OkD5Ed4
https://dl.doubtnut.com/l/_0AUBJYOOijyH
https://dl.doubtnut.com/l/_d1m2EKGcboTE


Comprehension Type

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

y = ex
2 / 2 + c

logky2 = x2

y = kex
2 / 2

x2 − y2 = k

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 difference equal to 
 and

curve
 passes through 
 Now if
 curve passes through the point 


then the
value of 
is____

(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/_d1m2EKGcboTE
https://dl.doubtnut.com/l/_GTgnGAY4PVw3


A. (1, 4)

B. (5, 1/16)

C. (2, 1/2)

D. None of these

Answer: B

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

(xi, yi)

(xi+ 1, 0)

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

x1, x2, x3, ..., xn

https://dl.doubtnut.com/l/_GTgnGAY4PVw3
https://dl.doubtnut.com/l/_Jn1sz0lZSBqV


Solved Examples And Exercises

C. ellipse

D. parabola

Answer: B

View Text Solution

1. If  then  (i) 


 (ii) 
 (iii) 
 (iii) 

Watch Video Solution

y = cos − 1( ),
1

√a2 − b2

a cos x + b

a + b cos x
=

d2y

dx
2

b sinx

(a + b cos x)
2

−
b sinx

(a + b cos x)
2

b cos x

(a + b cos x)
2

−
b cos x

(a + b cos x)2

2. Find the differential equation of all non-vertical lines in a plane.

Watch Video Solution

https://dl.doubtnut.com/l/_Jn1sz0lZSBqV
https://dl.doubtnut.com/l/_jX9SJsMk0imn
https://dl.doubtnut.com/l/_NFG5CjOwYBiu


3. Find the differential equation of all the ellipses whose center is at

origin and axis are co-ordinate axis.

Watch Video Solution

4. Consider the equation 
 where a and b are

specified constants and 
 is an arbitrary parameter. Find a differential

equation satisfied by it.

Watch Video Solution

+ = 1,
x2

a2 + λ

y2

b2 + λ

λ

5. Form the differential equation of all circle touching
 the x-axis at the

origin and centre on the y-axis.

Watch Video Solution

https://dl.doubtnut.com/l/_tRkXliOhtIox
https://dl.doubtnut.com/l/_QENlHajt0R4X
https://dl.doubtnut.com/l/_cZQbCi4P9w2G


6. Form the differential equation of the family of parabolas with focus at

the origin and the axis of symmetry along the axis.

Watch Video Solution

7. Form the differential equation of family of lines situated at a
constant

distance 
from the origin.

Watch Video Solution

p

8. Find the differential equation of all parabolas whose axis are parallel to

the x-axis.

Watch Video Solution

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

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

500F

1000F

https://dl.doubtnut.com/l/_wuKwyRwyl4cd
https://dl.doubtnut.com/l/_773udspXgF9f
https://dl.doubtnut.com/l/_PwpfwWPe9JON
https://dl.doubtnut.com/l/_ZmWAcVP5sU3f


is proportional to
 the temperature difference between the body and its

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

find (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

600F

^ 0

10. Solve 

Watch Video Solution

=
dy

dx

2x − y + 1

x + 2y − 3

11. Solve 

Watch Video Solution

x2( ) + y = 1
dy

dx

12. Find the degree of the differential equation satisfying the relation

Watch Video Solution

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

https://dl.doubtnut.com/l/_ZmWAcVP5sU3f
https://dl.doubtnut.com/l/_NdUP1Qgmbndg
https://dl.doubtnut.com/l/_WIScl9qHP91q
https://dl.doubtnut.com/l/_INH821LhrXBD


13. Find the particular solution of the differential equation


given that 
when 

Watch Video Solution

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

14. 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

15. Solve 

Watch Video Solution

= (x + y)2dy

dx

16. Solve =
dy

dx

x + 2y + 3

2x + 3y + 4

https://dl.doubtnut.com/l/_INH821LhrXBD
https://dl.doubtnut.com/l/_FSjEppwReSLD
https://dl.doubtnut.com/l/_m6ljT30vn4GW
https://dl.doubtnut.com/l/_r7KtP1Z9tqhg
https://dl.doubtnut.com/l/_Oxbd3QKJ5d0F


Watch Video Solution

17. Solve 

Watch Video Solution

( ) + ( ) = y3dy

dx

y

x

18. Solve 

Watch Video Solution

( ) = ex−y(ex − ey).
dy

dx

19. Solve the differential equation 

Watch Video Solution

xy = (1 + x + x2)
dy

dx

1 + y2

1 + x2

20. Solve the equation


Watch Video Solution

+ =
dy

dx

1

x

ey

x2

https://dl.doubtnut.com/l/_Oxbd3QKJ5d0F
https://dl.doubtnut.com/l/_OR6GyTW73p4B
https://dl.doubtnut.com/l/_shKHVCf4wDlR
https://dl.doubtnut.com/l/_lypYdzeywbas
https://dl.doubtnut.com/l/_0Jeh5NUxxpZU


21. Solve the equation


Watch Video Solution

+ x sin 2y = x3 cos2 y
dy

dx

22. Solve the equation


Watch Video Solution

+ = x√y
dy

dx

xy

(1 − x2)

23. Solve the equation


Watch Video Solution

= (x3 − 2x tan− 1 y)(1 + y2)
dy

dx

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

Watch Video Solution

y2 = 4ax

25. Solve 
when [x sin2( ) − y]dx + xdy = 0; y =
y

x

π

4
x = 1.

https://dl.doubtnut.com/l/_F4GJZlPX1TNP
https://dl.doubtnut.com/l/_IujxtPhPdBr9
https://dl.doubtnut.com/l/_wvDmBuwUwUHI
https://dl.doubtnut.com/l/_OBGy3F9gSIcS
https://dl.doubtnut.com/l/_hx0JnDMR1nPH


Watch Video Solution

26. Find the orthogonal trajectories of family of curves 

Watch Video Solution

x2 + y2 = cx

27. Show that the differential equation 
 can be

reduced to a homogeneous equation.

Watch Video Solution

y3dy + (x + y2)dx = 0

28. Solve 

Watch Video Solution

[2√xy − x]dy + ydx = 0

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

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

https://dl.doubtnut.com/l/_hx0JnDMR1nPH
https://dl.doubtnut.com/l/_FWBXRQAQR76K
https://dl.doubtnut.com/l/_YPWKVcUKjCyp
https://dl.doubtnut.com/l/_Y9qcfR6G0na1
https://dl.doubtnut.com/l/_svPcIayXreWH


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

ball has
practically gone?

Watch Video Solution

30. Find the equation of the curve which is such that the area of the

rectangle constructed on the abscissa of any point and the intercept of

the
tangent at this point on the y-axis is equal to 4.

Watch Video Solution

31. Solve 

Watch Video Solution

x( ) = y(logy − logx + 1)
dy

dx

32. 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.

https://dl.doubtnut.com/l/_svPcIayXreWH
https://dl.doubtnut.com/l/_aNGzuRervDmp
https://dl.doubtnut.com/l/_hlxwKKj7OLZf
https://dl.doubtnut.com/l/_8v5GuWpK05cV


Watch Video Solution

33. 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

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

transform the differential
 equation 
 in to a

homogeneous equation.

Watch Video Solution

m y = um

2x4y + y4 = 4x6dy

dx

35. 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


find the curve.

y = f(x) (x, y)

m : n,

https://dl.doubtnut.com/l/_8v5GuWpK05cV
https://dl.doubtnut.com/l/_3rRzmmlzMwwr
https://dl.doubtnut.com/l/_HOKmnA7zgPje
https://dl.doubtnut.com/l/_66DM58zQ3kqg


Watch Video Solution

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

gradient 

Watch Video Solution

(0, 1)

at(x, y)
−(y + y3)

1 + x + xy2

37. Solve 

Watch Video Solution

=
dy

dx

x − 2y + 5

2x + y − 1

38. Solve 

Watch Video Solution

xdy =
⎛
⎜
⎜
⎝
y + x

⎞
⎟
⎟
⎠
dx

f( )
y

x

f ′( )y
x

39. Solve the equation
ydx + (x − y2)dy = 0

https://dl.doubtnut.com/l/_66DM58zQ3kqg
https://dl.doubtnut.com/l/_42OtQGNvzFST
https://dl.doubtnut.com/l/_31QXGkyXJuoK
https://dl.doubtnut.com/l/_ep0S9nba2oJs
https://dl.doubtnut.com/l/_u6ABPwAXmaIj


Watch Video Solution

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

Watch Video Solution

y2 = 4ax

41. Solve 
given that when 

Watch Video Solution

e = x + 1,
dy

dx x = 0, y = 3.

42. Solve 
, given that 
when 

Watch Video Solution

= 4x − 2y − 2
log(dy)

dx
y = 1 x = 1.

43. Form the differential equation of all concentric circles at the origin.

Watch Video Solution

https://dl.doubtnut.com/l/_u6ABPwAXmaIj
https://dl.doubtnut.com/l/_PmKAHtgRgZ1T
https://dl.doubtnut.com/l/_uzUgLq72pdey
https://dl.doubtnut.com/l/_Xy5mh8YpnDrh
https://dl.doubtnut.com/l/_VnuwzBhogDMq
https://dl.doubtnut.com/l/_iw3O9gtUANAM


44. Form the differential equation of family of lines concurrent at the

origin.

Watch Video Solution

45. Solve 

Watch Video Solution

= ( )
2

d2y

dx
2

dy

dx

46. Solve 

Watch Video Solution

√1 + x + y = x + y − 1
dy

dx

47. Solve the equation:


Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

https://dl.doubtnut.com/l/_iw3O9gtUANAM
https://dl.doubtnut.com/l/_juSqsqhvA2aP
https://dl.doubtnut.com/l/_X8EcLqbrloBq
https://dl.doubtnut.com/l/_3LF4TJ1fDRyM


48. Solve 

Watch Video Solution

ye dx = (xe + y2)dy(y ≠ 0).
x
y

x
y

49. Find the order and degree (if defined) of the equation:

Watch Video Solution

= x ln( )
d3y

dx
3

dy

dx

50. Find the order and degree (if defined) of the equation:

Watch Video Solution

= {1 + ( )
4

}
d2y

dx2

dy

dx

5
3

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

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

the hole is according to the law 
, where 
and 
 ,

r H

a

v(t) = k√2gh(t) v(t) h(t)

https://dl.doubtnut.com/l/_uFDy5NPx1Gub
https://dl.doubtnut.com/l/_Zy4YHcHSTBeE
https://dl.doubtnut.com/l/_zT7TJzkuo1Af
https://dl.doubtnut.com/l/_dP1ltO4Yoq40


are respectively, the velocity of flow 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

t, g

52. 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)

53. Find the order and degree (if defined) of the equation:

Watch Video Solution

− sin( ) = 0
d4y

dx
4

d3y

dx
3

https://dl.doubtnut.com/l/_dP1ltO4Yoq40
https://dl.doubtnut.com/l/_yhOYB5vENGx2
https://dl.doubtnut.com/l/_MxfFWzibe9QU


54. Find the order and degree (if defined) of the equation:


where 
is constant

Watch Video Solution

a = ,

1[1 + ( )
2
]

dy

dx

3
2

d2y

dx2

a

55. Find the order and degree (if defined) of the equation:

Watch Video Solution

( ) + 4 − 3 + 5 = 0
d3y

dx3

2
3 d2y

dx2

dy

dx

56. Find the order and degree (if defined) of the equation:

Watch Video Solution

+ 3( )
6

+ sinx = 2 cos x
d4y

dx
4

d2y

dx2

57. Solve the equation
 =
dy

dx

y

2y1ny + y − x

https://dl.doubtnut.com/l/_Kf70n1TuO6bj
https://dl.doubtnut.com/l/_C25LdHzpJSBF
https://dl.doubtnut.com/l/_adNuQJzy3HrU
https://dl.doubtnut.com/l/_o1nDaLT6H7nt


Watch Video Solution

58. Solve the equation


Watch Video Solution

(1 − x2)( ) + 2xy = x√1 − x2dy

dx

59. Solve the equation


Watch Video Solution

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

dx

60. Solve the equation


Watch Video Solution

+ y cot x = sinx
dy

dx

61. Find the sum 

Watch Video Solution

∑ ∑
0 ≤ i< j≤n− 1

jnCi

https://dl.doubtnut.com/l/_o1nDaLT6H7nt
https://dl.doubtnut.com/l/_l56T3XVkPbk2
https://dl.doubtnut.com/l/_32bo3tZtcqlb
https://dl.doubtnut.com/l/_xMSHnu6Xq83c
https://dl.doubtnut.com/l/_4Sn7fM7JpHhB


62. Solve the differential equation:
 (i) 

(ii) 

Watch Video Solution

(1 + y2) + (x − etan − 1 y) = 0
dy

dx

x + cos2 y = tany
dy

dx

dy

dx

63. Solve 

Watch Video Solution

ydx − xdy + logxdx = 0

64. Solve 

Watch Video Solution

[ − ] = 1(x ≠ 0)
e− 2√x

√x

y

√x

dx

dy

65. Find the order and degree of the following differential equation:

Watch Video Solution

sin− 1( ) = x + y
dy

dx

https://dl.doubtnut.com/l/_KCkVLbUDFbCy
https://dl.doubtnut.com/l/_4NvLqDLzR8ZF
https://dl.doubtnut.com/l/_dO65xiK8r7PW
https://dl.doubtnut.com/l/_b8DhhkCNdrKc


66. Find the order and degree of the following differential equation:

Watch Video Solution

e − x + y = 0
d3y

dx3
d2y

dx
2

67. Find the order and degree of the following differential equation:

Watch Video Solution

+ y =
dy

dx

1
dy

dx

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

ordinate to the tangent is of constant length.

Watch Video Solution

69. Find the orthogonal trajectories of 

Watch Video Solution

xy = ⋅

https://dl.doubtnut.com/l/_7hWU1RtmXCW6
https://dl.doubtnut.com/l/_YKAgobLpDgYY
https://dl.doubtnut.com/l/_MlNIQdgEdb1l
https://dl.doubtnut.com/l/_NYEcm59Pq79o


70. Find the order and degree of the following differential equation:

Watch Video Solution

= [y + ( )
6

]
d2y

dx
2

dy

dx

1
4

71. Find the order and degree of the following differential equation:

Watch Video Solution

ln( ) = ax + by
dy

dx

72. Solve 


Watch Video Solution

(xy2 − )
e1

x3
dx − x2ydy = 0

https://dl.doubtnut.com/l/_NYEcm59Pq79o
https://dl.doubtnut.com/l/_Hk3vMdX15tZe
https://dl.doubtnut.com/l/_to67YXDtmrKf
https://dl.doubtnut.com/l/_RaKH3GwBa5Pz


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

the difference 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?

Watch Video Solution

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

square of the ordinate.

Watch Video Solution

75. Solve 

Watch Video Solution

=
dy

dx

siny + x

sin 2y − x cos y

76. Solve (x − 1)dy + ydx = x(x − 1)y dx.
1
3

https://dl.doubtnut.com/l/_O88ZLZqaS3T4
https://dl.doubtnut.com/l/_wzbOvSBmX78I
https://dl.doubtnut.com/l/_R9eNumkbY4UJ
https://dl.doubtnut.com/l/_pCuSZKobVXRD


Watch Video Solution

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

the y-axis in point 
 AND 
 respectively, such that 
 =1,

where 
is the origin. Find the equation of such a curve passing through

Watch Video Solution

P (x, y)

A B, +
1

OA

1

OB

O

(5, 4)

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

vector.

Watch Video Solution

79. What is the integrating factor of the differential equation

Watch Video Solution

(1 − y2) + = ay( − 1 < y < 1)
dx

dy

y

x

https://dl.doubtnut.com/l/_pCuSZKobVXRD
https://dl.doubtnut.com/l/_QZOCe4Vj7JH9
https://dl.doubtnut.com/l/_XjE4uOfie69z
https://dl.doubtnut.com/l/_EbKeNOwIVINW


80. The solution of the differential equation


is equal to

Watch Video Solution

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

81. The solution of the differential equation
 
is

Watch Video Solution

=
dy

dx

3x2y4 + 2xy

x2 − 2x3y3

82. Solution of the differential equation


is

Watch Video Solution

{ − }dx + { − }dy = 0
1

x

y2

(x − y)
2

x2

(x − y)
2

1

y

83. The solution of the differential equation


given 
is

Watch Video Solution

2x2y = tan(x2y2) − 2xy2,
dy

dx
y(1) = ,

π

2

https://dl.doubtnut.com/l/_0TnKOnmMACkx
https://dl.doubtnut.com/l/_P267GTq1KKSV
https://dl.doubtnut.com/l/_8VAbeDejSMH2
https://dl.doubtnut.com/l/_9s1RoFQ76H2J


84. The solution of the differential equation


where 
as 
is

Watch Video Solution

x2 cos( ) − y sin( ) = − 1,
dy

dx

1

x

1

x
y → − 1 x → ∞

85. The solution of the differential equation 
is

Watch Video Solution

= y
(x + 2y3)dy

dx

86. The curve satisfying the equation 
 and passing

through the point 
is

Watch Video Solution

=
dy

dx

y(x + y3)

x(y3 − x)

(4, − 2)

87. The solution of 
isye
−

dx − (xe
( − )

+ y3)dy = 0
x
y

x
y

https://dl.doubtnut.com/l/_9s1RoFQ76H2J
https://dl.doubtnut.com/l/_spyCP5QIGtCT
https://dl.doubtnut.com/l/_bvqvW9pR8bPn
https://dl.doubtnut.com/l/_DXXuEQpPtsCf
https://dl.doubtnut.com/l/_WGuO38hjcoUa


Watch Video Solution

88. The solution of differential equation


is

Watch Video Solution

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

89. If then 
is equal to

Watch Video Solution

y + x = x
dy

dx

φ(xy)

φ ′ (xy)
φ(xy)

90. Let 
where 

denotes 
and 
is a given
non-constant differentiable function

on 
with 
Then the
value of 
is______

Watch Video Solution

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

,
dy(x)

dx
g(x)

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

https://dl.doubtnut.com/l/_WGuO38hjcoUa
https://dl.doubtnut.com/l/_EyUZYIlMKnab
https://dl.doubtnut.com/l/_UkAdVH2yESq9
https://dl.doubtnut.com/l/_YPiQksIibuRE


91. Let 
 be a
 differentiable 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)

92. If 
 satisfies
 the differential equation 
 and 


, then

Watch Video Solution

y(x) y ′ − y tanx = 2xsecx

y(0) = 0

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


. If this family of circles is represented by the
differential equation 


 where 
 are
 functions of 
 and 


then which of the following statements is

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


(d)

Watch Video Solution

y = x

Py ' ' + Qy ′ + 1 = 0, P , Q x, y

y ′(herey ′ = , y= ),
dy

dx

d2y

dx2

P = y + x P = y − x

P + Q = 1 − x + y + y ′ + (y ′ )
2

P − Q = x + y − y ′ − (y ′ )
2

https://dl.doubtnut.com/l/_HjtZXb5nHFtw
https://dl.doubtnut.com/l/_P19D0Ld7WZx9
https://dl.doubtnut.com/l/_fjUBtWXCKfbd


94. Let 
 be a
 solution of the differential equation 


 If 
 , then which of the following

statements is (are)
 true?
 (a) 
 (b) 
 (c)  has a

critical point in the interval 
 (d)  has no critical point in the

interval

Watch Video Solution

y(x)

(1 + ex)y ′ + yex = 1. y(0) = 2

y( − 4) = 0 y( − 2) = 0 y(x)

( − 1, 0) y(x)

( − 1, 0)

95. Let 
be a
real-valued differentiable 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)

96. The function 
 is the
 solution of the differential equation 


 in 
 satisfying
 
 Then 

y = f(x)

+ =
dy

dx

xy

x2 − 1

x4 + 2x

√1 − x2
( − 1, 1) f(0) = 0.

https://dl.doubtnut.com/l/_fjUBtWXCKfbd
https://dl.doubtnut.com/l/_0xFV8n3M7cXB
https://dl.doubtnut.com/l/_g9ZJAqXb8zkd
https://dl.doubtnut.com/l/_HCpX8xD3URxO



is

Watch Video Solution

∫ f(x)dx

√3

2

√3
2

97. The order of the differential equation whose
general solution is given

by 
 where 
 ,

are arbitrary constants, is
(a)
5
(b) 4 (c)
3 (d) 2

Watch Video Solution

y = (C1 + C2)cos(x + C3) − C4e
x+C5, C1, C2, C3, C4, C5

98. The differential equation representing the family of curves

 where  is a positive parameter, is of
 (A) order 1 (B)

order 2
(C) degree 3 (D) degree 4

Watch Video Solution

y2 = 2c(x + √c), c

99. A curve 
passes
through 
 and tangent
 at 
 cuts

the
x-axis and y-axis at 
 and 
 , respectively, such that 

y = f(x) (1, 1) P (x, y)

A B BP :AP = 3,

https://dl.doubtnut.com/l/_HCpX8xD3URxO
https://dl.doubtnut.com/l/_T8o4g7Ivvh2s
https://dl.doubtnut.com/l/_KNvQrtZzNqHe
https://dl.doubtnut.com/l/_5EpMZMZqulOL


then
 (a)
 equation of curve is 
 (b) normal at  is 


 (c) curve passes through 
 (d) equation of curve is 

Watch Video Solution

xy ′ − 3y = 0 (1, 1)

x + 3y = 4 2, 8

xy ′ + 3y = 0

100. 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

Watch Video Solution

y = x.

(1, 0),

101. The equation of a curve passing through 
 and having

gradient 
at 
is

Watch Video Solution

(2, )
7
2

1 −
1

x2
(x, y)

https://dl.doubtnut.com/l/_5EpMZMZqulOL
https://dl.doubtnut.com/l/_r1PPmrJt0ckC
https://dl.doubtnut.com/l/_g4Mo8JFCkcsJ


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

of 
cut off
between the origin and tangent at any point is proportional

to the ordinate
of that point is

Watch Video Solution

x

103. 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

Watch Video Solution

P (x, y) Q N

P . NQ =
x(1 + y2)

1 + x2

(3, 1)

104. The differential equation of all non-horizontal
lines in a plane is

Watch Video Solution

https://dl.doubtnut.com/l/_dr9VF4UdEnOU
https://dl.doubtnut.com/l/_qEAiHwQZPynz
https://dl.doubtnut.com/l/_hrpivmOznQBv


105. The curve in the first 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

Watch Video Solution

(x, y)

106. The differential equation of the curve for which
the initial ordinate of

any tangent is equal to the corresponding subnormal
(a)   is linear
(b)   is

homogeneous of second degree
 (c)     has separable variables
 (d)     is of

second order

Watch Video Solution

107. Orthogonal trajectories of family of the curve 
 ,

where 
is any
arbitrary constant, is

Watch Video Solution

x + y = a
( )2

3
2
3

2
3

a

https://dl.doubtnut.com/l/_oB0TjycXm10o
https://dl.doubtnut.com/l/_0e1bwK7EmbQ6
https://dl.doubtnut.com/l/_odi9ZNm6lsID


108. Which of the following is not the differential
 equation of family of

curves whose tangent form an angle of 
 with the hyperbola ?



(d)N.O.T.

Watch Video Solution

π

4
xy = c2

(a) = (b) = (c) =
dy

dx

x − y

x + y

dy

dx

x

x − y

dy

dx

x + y

x − y

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

perpendicular to this tangent through  passes through another point 

 The differential equation of the curve is

Watch Video Solution

P

P

(1, 0).

110. The solution of the differential equation


is

Watch Video Solution

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

https://dl.doubtnut.com/l/_zSYxlg6f7WF4
https://dl.doubtnut.com/l/_Zo2gf06qwud9
https://dl.doubtnut.com/l/_AYWq0Fgcc5cM


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

normal is constant and has a length equal to 
is

Watch Video Solution

a

112. The differential equation of all parabolas each of
 which has a latus

rectum 
 and whose
 axes are parallel to the x-axis is
 (a) of order 1 and

degree 2
 (b) of order 2 and degree 3
 (c) of order 2 and degree 1
 (d) of

order 2 and degree 2

Watch Video Solution

4a

113. The solution of differential equation 

is given by

Watch Video Solution

= (1 − 4xy2)x2
y(2x4 + y)dy

dx

https://dl.doubtnut.com/l/_KER8A5zqMlKF
https://dl.doubtnut.com/l/_ArE4gjk3dQgA
https://dl.doubtnut.com/l/_M6kGirmLSyRw


114. 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

Watch Video Solution

P (x, y) G.

G P

115. A normal at any point 
to the
curve 
cuts a
triangle of

unit area with the axis, the differential equation of the curve
is

Watch Video Solution

(x, y) y = f(x)

116. 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

Watch Video Solution

P P

P

https://dl.doubtnut.com/l/_HxPpfQmnZfp4
https://dl.doubtnut.com/l/_5DqU7l89tgar
https://dl.doubtnut.com/l/_3Ssis2TZZLNb


117. if  are two positive numbers such that 

 for all real

, then prove that  is peroidic and find its peroid?

Watch Video Solution

a, b

f(a + x) = b + [b3 + 1 − 3b2f(x) + 3b{f(x)}2 − {f(x)}3]
1
3

x f(x)

118. The differential equation whose general solution
 is given by


 where 

are
arbitrary constants, is

Watch Video Solution

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

119. The solution to the differential equation 
 where 


is

Watch Video Solution

y logy + xy ′ = 0,

y(1) = e,

https://dl.doubtnut.com/l/_Y32aLwaTMzs8
https://dl.doubtnut.com/l/_h4lfg5IQ5yBZ
https://dl.doubtnut.com/l/_rj9nizkKzOkr


120. The form of the differential equation of the
 central conics


is

Watch Video Solution

ax2 + by2 = 1

121. The differential equation for the family of curve 

where 
is an
arbitrary constant, is

Watch Video Solution

x2 + y2 − 2ay = 0,

a

122. If 
where 
 , then 
 is
expressed explicitly

as

Watch Video Solution

= (ey − x) − 1,
dy

dx
y(0) = 0 y

123. If 
 (where 
 is an
 arbitrary constant) is the general

solution of the differential equation
 
 then the

y =
x

log|cx|
c

= + φ( ),
dy

dx

y

x

x

y

https://dl.doubtnut.com/l/_Og5EvSvWI4re
https://dl.doubtnut.com/l/_2CmaRvv1lgKT
https://dl.doubtnut.com/l/_V6gk87RtjjSj
https://dl.doubtnut.com/l/_1109VEhHhmGf


function 
is

Watch Video Solution

φ( )
x

y

124. Differential equation of the family of circles
 touching the line 

at 
is

Watch Video Solution

y = 2

(0, 2)

125. The differential equation of all parabolas whose
 axis are parallel to

the y-axis is

Watch Video Solution

126. A differential equation associated to the
 primitive


 is (where 
 is 
 derivative
 w.r.t. 

(d) none of these

y = a + be5x + ce− 7x yn nth x)

(a)y3 + 2y2 − y1 = 0(b)4y3 + 5y2 − 20y1 = 0(c)y3 + 2y2 − 35y1 = 0

https://dl.doubtnut.com/l/_1109VEhHhmGf
https://dl.doubtnut.com/l/_ZakyGQPGPZep
https://dl.doubtnut.com/l/_LbsfOFU5lq5O
https://dl.doubtnut.com/l/_6mrMlBTC7VYQ


Watch Video Solution

127. The order and degree of the differential equation
of all tangent lines

to the parabola 
is
(a)
1,2 (b) 2,3
(c) 2,1 (d)
1,1

Watch Video Solution

y = x2

128. A solution of the differential equation, 

Watch Video Solution

( )
2

− x + y = 0
dy

dx

dy

dx

129. A curve 
 passes
 through point 
 . The normal to the

curve at 
is a 
. If the slope of the tangent at any

point on the
curve is proportional to the ordinate of the point, then the

equation of the
curve is

Watch Video Solution

y = f(x) P (1, 1)

P (y − 1) + (x − 1) = 0

https://dl.doubtnut.com/l/_6mrMlBTC7VYQ
https://dl.doubtnut.com/l/_WpGuDjKRzBZ9
https://dl.doubtnut.com/l/_HF9Sv5yWPp1b
https://dl.doubtnut.com/l/_yPExY8uDmXrH
https://dl.doubtnut.com/l/_v0BvromgGifD


130. A spherical rain drop evaporates at a rate
proportional to its surface

area at any instant 
The
differential equation giving the rate of change

of the radius of the rain
drop is _____

Watch Video Solution

t.

131. If length of tangent at any point on the curve 
 intercepted

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

curve.

Watch Video Solution

y = f(x)

l.

132. For the primitive integral equation


 then 
 is
 (a)
 3 (b) 2

(c) 1 (d)
5

Watch Video Solution

ydx + y2dy = xdy; x ∈ R, y > 0, y(1) = 1, y( − 3)

https://dl.doubtnut.com/l/_v0BvromgGifD
https://dl.doubtnut.com/l/_r0hBIpgwS79v
https://dl.doubtnut.com/l/_Xfig42hbHThY


133. The solution of the primitive integral equation 

is 
If 
and 
then 
is

Watch Video Solution

(x2 + y2)dy = xydx

y = y(x). y(1) = 1 y(x0) = e, x0

134. if 
 and 
 then 

Watch Video Solution

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

y + 1

dy

dx

y( ) =
π

2

135. If 
 is a
 solution of 
 and 
 then 


is

Watch Video Solution

y(t) (1 + t) − ty = 1
dy

dt
y(0) = − 1

y(1)

136. A curve passes through the point 
. Let the slope of the curve

at each point 
 be 
 Then the
 equation of the

(1, )
π

6

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

x

y

x

https://dl.doubtnut.com/l/_3JbsvIONd0qU
https://dl.doubtnut.com/l/_bfu1kkRuOnRL
https://dl.doubtnut.com/l/_sNg6Rg2psZUc
https://dl.doubtnut.com/l/_aAc85TrV4VrQ


curve is

Watch Video Solution

137. The differential equation 
 determines
 a family of

circle with
 (a) variable radii and a fixed centre at 
 (b)
 variable radii

and a fixed centre at (c) Fixed radius 1 and variable centres along

the
x-axis.
(d) Fixed radius 1 and variable centres along the
y-axis.

Watch Video Solution

=
dy

dx

√1 − y2

y

(0, 1)

(0, − 1)

138. spherical rain drop evaporates at a rate
 proportional to its surface

area. The differential equation corresponding to
the rate of change of the

radius of the rain drop if the constant of
proportionality is 
is

Watch Video Solution

K > 0

https://dl.doubtnut.com/l/_aAc85TrV4VrQ
https://dl.doubtnut.com/l/_IfWiexDGNITS
https://dl.doubtnut.com/l/_XhRnsqGZPpqV


139. Water is
drained from a vertical cylindrical tank by opening a valve 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 
 where the

constant of proportionality 
 depends on
 the acceleration due to

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


then the
time to drain the tank if the water is 4 m deep to start

with is
(a) 30 min (b) 45 min
(c) 60 min (d) 80 min

Watch Video Solution

y,

k > 0

t

k = ,
1

15

140. 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

Watch Video Solution

f

https://dl.doubtnut.com/l/_sASl9QDWYiem
https://dl.doubtnut.com/l/_cvANk9HdQTAw


141. 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.

Watch Video Solution

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

s2

142. The solution of differential 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!

143. The solution of the differential equation 
is

Watch Video Solution

y ′y ' ' ' = 3(y ' ' )
2

https://dl.doubtnut.com/l/_vQxYFBk3vRmy
https://dl.doubtnut.com/l/_gyWyanvIazzU
https://dl.doubtnut.com/l/_paqJd22T0OTG


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

differential equation 
 (a)
0 (b)
1 (c) 2
 (d)

More than 2

Watch Video Solution

m ∈ N y = emx

− 3 − 4 + 12y = 0
d3y

dx
3

d2y

dx
2

dy

dx

145. A curve passing through 
 and
 satisfying the differential

equation 
is

Watch Video Solution

(2, 3)

∫
x

0

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

146. The solution of the differential equation 

when 
and 
is

Watch Video Solution

= sin 3x + ex + x2d2y

dx
2

y1(0) = 1 y(0)

https://dl.doubtnut.com/l/_SbkPi7xESdNQ
https://dl.doubtnut.com/l/_8ELuhfG7ijXF
https://dl.doubtnut.com/l/_YlFs07lr22NH


147. The solution of the differential equation

Watch Video Solution

= is
x + + +x3

3 !

x5

5 !

1 + + +x2

2 !
x4

4 !

dx − dy

dx + dy

148. 
and 
are two
separate reservoirs of water. Capacity of reservoir 

is double
 the capacity of reservoir 
 Both the
 reservoirs are filled

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

released simultaneously from both the reservoirs. The rate of
 flow 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/_RMvndPPvJ3XL
https://dl.doubtnut.com/l/_TGUHWHcIGuFk


149. If 
then find 

Watch Video Solution

∫
x

a

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

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

satisfies  for all x and y then:

Watch Video Solution

g' (x)

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

151. Solve 
given that 

Watch Video Solution

y( )
2

+ 2x − y = 0
dy

dx

dy

dx
y(0) = √5

152. If 

Watch Video Solution

y + (xy) = x(sinx + logx), f ∈ dy(x).
d

dx

https://dl.doubtnut.com/l/_nvcMOFmqQ6EQ
https://dl.doubtnut.com/l/_rNscQ4UdMFAJ
https://dl.doubtnut.com/l/_tVfdMWUyUEzf
https://dl.doubtnut.com/l/_ELXxbeJYnaVD


153. Solve

Watch Video Solution

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

x

y

x

y

x

y

x

154. Solve


Watch Video Solution

=
dy

dx

(x + y)
2

(x + 2)(y − 2)

155. Solve 

Watch Video Solution

= x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

156. For the differential equation whose solution is


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

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

W h Vid S l i

(x − h)2 + (y − k)2 = a2 (a

https://dl.doubtnut.com/l/_7pFAFoTTdcwP
https://dl.doubtnut.com/l/_g5MKPZniQd5f
https://dl.doubtnut.com/l/_0kRSLkYZsvCo
https://dl.doubtnut.com/l/_bSMIzpNctGyX


Watch Video Solution

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

(d) none of these

Watch Video Solution

(a)f(x, y) = (b)f(x, y) = x y− tan− 1( )(c)f(x, y) = x(ln√
x − y

x2 + y2

1
3

2
3

x

y

158. The solution of the differential equation

Watch Video Solution

(ex
2

+ ey
2
)y + ex

2
(xy2 − x) = 0is

dy

dx

159. The solution of the differential equation 
 where 


, is

Watch Video Solution

y ' ' ' − 8y ' ' = 0,

y(0) = , y ′ (0) = 0, y0 = 1
1

8

https://dl.doubtnut.com/l/_bSMIzpNctGyX
https://dl.doubtnut.com/l/_oQZvfw2QqBTM
https://dl.doubtnut.com/l/_W8ccaEBAjwO0
https://dl.doubtnut.com/l/_kbUvyLHND2cD


160. Differential equation of the family of curves 
 where 

and 
are
arbitrary constants, is

Watch Video Solution

v = + B,
A

r
A

B

161. The function 
 satisfies
 the

differential equation

Watch Video Solution

f(θ) = ∫
θ

0

d

d(θ)

dx

1 − cos θ cos x

162. The differential equation of the curve 
is

Watch Video Solution

+ = 1
x

c − 1

y

c + 1

163. The solution of the differential equation

Watch Video Solution

x = 1 + xy + ( )
2

+ ( )
3

+ ...is
dy

dx

x2y2

2!

dy

dx

x3y3

3!

dy

dx

https://dl.doubtnut.com/l/_4vIKAlO2ybbs
https://dl.doubtnut.com/l/_j3NXGI1SXLiO
https://dl.doubtnut.com/l/_bsaEaPix5ILG
https://dl.doubtnut.com/l/_MVksPspQiRDT


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

Watch Video Solution

(a) + = lnx(b)y( ) + 4x = 0(c)(2x + y3)( ) = 3y(d)N. O
dy

dx

y

x

dy

dx

dy

dx

165. The equation of the curve satisfying the
 differential equation


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

Parabola (d)
Ellipse

Watch Video Solution

y( )
2

+ (x − y) − x = 0
dy

dx

dy

dx

166. 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/_MVksPspQiRDT
https://dl.doubtnut.com/l/_vdwOv8eWZcME
https://dl.doubtnut.com/l/_M1EbUMz5kBM5
https://dl.doubtnut.com/l/_ywuylBD62lgr


167. If 
 and 
 are two
 solutions to the differential 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

168. If 
 and 
 are the
 solution of the differential 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

169. Let the function  is defined where  exists for 

 is fixed positive real numbers prove that if 

 then  where A is independent

of x.

Watch Video Solution

lnf(x) f(x)

x ≥ 2 and k

(x. f(x)) ≥ − kf(x)
d

dx
f(x) ≥ Ax− 1 −k

https://dl.doubtnut.com/l/_ywuylBD62lgr
https://dl.doubtnut.com/l/_09YMAe5yPjGG
https://dl.doubtnut.com/l/_upNjeTsO25yX
https://dl.doubtnut.com/l/_6zr2vuy5vtzS


Watch Video Solution

170. The degree of the differential equation satisfying


is
(a)
 
(b)  (c)
  (d) none of these

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y) 1 2 3

171. 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 off. Find an

expression 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

m v

v. t = 0 v0,

t

k > 0.

172. 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

https://dl.doubtnut.com/l/_6zr2vuy5vtzS
https://dl.doubtnut.com/l/_vJGQx8bVfoZx
https://dl.doubtnut.com/l/_l9v2sePbiFff
https://dl.doubtnut.com/l/_0hbhCm5RXb5o


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

173. 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).

174. The differential equation of the family of curves


where 
and 
are
arbitrary constants is

Watch Video Solution

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

https://dl.doubtnut.com/l/_0hbhCm5RXb5o
https://dl.doubtnut.com/l/_Gk5ZG2fmgGEU
https://dl.doubtnut.com/l/_zdyULLpuaeFX


175. The differential equation whose solution is 
 , where 


 and 
 are
 arbitrary constants, is of (a) second order and second

degree
 (b) first order and second degree
 (c) first order and first degree

(d) second order and first degree

Watch Video Solution

Ax2 + By2 = 1

A B

176. Let 
be a curve
passing through 
such that
the triangle

formed by the coordinate axes and the tangent at any point of
the curve

lies in the first quadrant and has area 2. Form the differential
 equation

and determine all such possible curves.

Watch Video Solution

y = f(x) (1, 1)

177. The solution of the equation 
is

Watch Video Solution

=
dy

dx

x(2 logx + 1)

siny + y cos y

https://dl.doubtnut.com/l/_fY5XdtAaV53i
https://dl.doubtnut.com/l/_hiXDlvnqaUAj
https://dl.doubtnut.com/l/_Z7vTvr5LwNgn
https://dl.doubtnut.com/l/_0RloU5ufUFlP


178. The solution of the equation log 
is

Watch Video Solution

( ) = ax + by
dy

dx

179. If 
and 
then 

equals

Watch Video Solution

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

y + 1

dy

dx
y( )

π

2

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

is 
is

Watch Video Solution

y − 1

x2 + x

181. The solution of 
is

Watch Video Solution

+ v = − g
dv

dt

k

m

https://dl.doubtnut.com/l/_0RloU5ufUFlP
https://dl.doubtnut.com/l/_W1gNxyh81aO9
https://dl.doubtnut.com/l/_mtRMU31oADSh
https://dl.doubtnut.com/l/_Qjn7R74NgTCs
https://dl.doubtnut.com/l/_yn72Qokco7Qj


182. The solution of the equation 
is

Watch Video Solution

= cos(x − y)
dy

dx

183. The solution of the equation
 
 is

given by

Watch Video Solution

(x2y + x2)dx + y2(x − 1)dy = 0

184. Solution of differential equation 
is

Watch Video Solution

dy − sinx sinydx = 0

185. Solution of 
is

Watch Video Solution

+ 2xy = y
dy

dx

https://dl.doubtnut.com/l/_yn72Qokco7Qj
https://dl.doubtnut.com/l/_ts3d4xGMtdbd
https://dl.doubtnut.com/l/_it4LgsVzTyZj
https://dl.doubtnut.com/l/_Z6qylhfu32v4


186. The general solution of the differential equation


is

Watch Video Solution

+ sin( ) = sin( )
dy

dx

x + y

2

x − y

2

187. The solution of 
is

Watch Video Solution

= √
xdx + ydy

xdy − ydx

1 − x2 − y2

x2 + y2

188. The curve for which the length of the normal is
equal to the length of

the radius vector is/are
(a)   circles                      (b) rectangular
hyperbola

(c)   ellipses                     (d)  straight lines

Watch Video Solution

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


is a
homogeneous of degree zero.
(b)

f(x, y) = e +
y

x

tany

x

x dx + ⋅ sin− 1( )dy = 0
lny

x

y2

x

y

x

https://dl.doubtnut.com/l/_JXjsI0BlhxQS
https://dl.doubtnut.com/l/_vhavKDzXtMjS
https://dl.doubtnut.com/l/_aSlZUDdTzrAz
https://dl.doubtnut.com/l/_PJE4WALWhOMf


is a homogeneous differential equation.
(c) 
is a

non homogeneous.
 (d) 
 is a

homogeneous differential equation.

Watch Video Solution

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

(x2 + y2)dx − (xy2 − y3)dy = 0

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

and satisfying the differential 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 differentiable for all 

Watch Video Solution

y = f(x)

+ y cos x = cos x
dy

dx

f(x)

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


(b) 
(c)
 
(d) 

Watch Video Solution

=
dy

dx

ax + h

by + k

a = 0, b ≠ 0 a ≠ 0, b ≠ 0 b = 0, a ≠ 0 a = 0, b ∈ R

https://dl.doubtnut.com/l/_PJE4WALWhOMf
https://dl.doubtnut.com/l/_94ZNiQXD2yJX
https://dl.doubtnut.com/l/_eLbyHK68X76K


192. The equation of the curve satisfying the
 differential 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) 
is a
strictly increasing function
(b)

is a
non-monotonic function
(c)  has a three
distinct real roots

(d) 
has only one negative root.

Watch Video Solution

y2(x
2 + 1) = 2xy1

x = 0 y2 y1

y = f(x) y = f(x)

y = f(x))

y = f(x)

193.  is a solution of ,then
(a) 
 (b) 
 (c)


(d)  takes finite number of values

Watch Video Solution

y = ae− + b
1
x =

dy

dx

y

x2
a ∈ R b = 0

b = 1 a

194. For 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.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_M3q1ofUYL5I8
https://dl.doubtnut.com/l/_ikjrjw46MEY0
https://dl.doubtnut.com/l/_ZFn8uURRvDUV


Watch Video Solution

195. If f(x), g(x) be twice differentiable functions on [0,2] satisfying

 ,  and , then 

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

Watch Video Solution

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

f(x) − g(x)

196. The solution of the differential equation


is

Watch Video Solution

(x2y2 − 1)dy + 2xy3dx = 0

197. The solution of 
is

Watch Video Solution

− xy = 1 + cos( )
x2dy

dx

y

x

198. The solution of 
is(x + y + 1)dy = dx

https://dl.doubtnut.com/l/_ZFn8uURRvDUV
https://dl.doubtnut.com/l/_aBPKmsS8k0QP
https://dl.doubtnut.com/l/_rthzsqgD9xTH
https://dl.doubtnut.com/l/_o3PKIy9m50oA
https://dl.doubtnut.com/l/_DenOngOOsOoq


Watch Video Solution

199. Solve the differential equation .

Watch Video Solution

x = y(logy − logx + 1)
dy

dx

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


is given by
 
then the
equation of the curve is

Watch Video Solution

(x, y)

(1, )
π

4
− cos2( ),

y

x

y

x

201. The solution of 
is

Watch Video Solution

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

202. The solution of differential equation
 
isyy ′ = x

⎛
⎜
⎜
⎝

+
⎞
⎟
⎟
⎠

y2

x2

f( )
y2

x2

f ′( )
y2

x2

https://dl.doubtnut.com/l/_DenOngOOsOoq
https://dl.doubtnut.com/l/_BXecL2nPLkQQ
https://dl.doubtnut.com/l/_TAIlncorGGA5
https://dl.doubtnut.com/l/_uT6a0zy7heQ5
https://dl.doubtnut.com/l/_qycIU6ixr9DI


Watch Video Solution

203. The solution of 
is

Watch Video Solution

(y + x + 5)dy = (y − x + 1)dx

204. Solution of the differential equation


is

Watch Video Solution

(y + x√xy(x + y))dx + (y√xy(x + y) − x)dy = 0

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


is 
, then the equation of the curve is

Watch Video Solution

(x, y)

(2, 1)
x2 + y2

2xy

206. If , then  equals ………………..x = x2 + y − 2, y(1) = 1
dy

dx
y(2)

https://dl.doubtnut.com/l/_qycIU6ixr9DI
https://dl.doubtnut.com/l/_bAXLpZclBHcu
https://dl.doubtnut.com/l/_6nSfzyHiiIxQ
https://dl.doubtnut.com/l/_VYvUhVo7yINy
https://dl.doubtnut.com/l/_Rbd6w2qEqrDb


Watch Video Solution

207. If 
 and it
 follows the relation 
 then 


is equal
to______

Watch Video Solution

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

y ′ (0)

208. 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

209. A curve 
 passes
 through (2,0) and the slope at 
 as 


 Find the
 equation of the curve. Find the area

bounded by curve and x-axis in the
fourth quadrant.

C (x, y)

.
(x + 1)

2
+ (y − 3)

x + 1

https://dl.doubtnut.com/l/_Rbd6w2qEqrDb
https://dl.doubtnut.com/l/_9aEwWjLUl4P8
https://dl.doubtnut.com/l/_XzrRCDgFFkAk
https://dl.doubtnut.com/l/_oK07LXB1hj7f


Watch Video Solution

210. Let 
 and 
 satisfy the
 differential 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).

211. Statement 1 : The differential equation of all circles in a
plane must be

of order 3.
 Statement 2 : There is only one circle passing through three

non-collinear points.

Watch Video Solution

https://dl.doubtnut.com/l/_oK07LXB1hj7f
https://dl.doubtnut.com/l/_rIr0kjktcXdI
https://dl.doubtnut.com/l/_kUqSUql7dQqX


212. In which of the following differential equation
degree is not defined?

(a) 
 (b)


 (c)

(d)

Watch Video Solution

+ 3( )
2

= x log( )
d2y

dx
2

dy

dx

d2y

dx
2

( )
2

+ ( )
2

= x sin( )
d2y

dx
2

dy

dx

d2y

dx
2

x = sin(( ) − 2y), |x| < 1
dy

dx

x − 2y = log( )
dy

dx

213. Statement 1 : Degree of the differential equation


 is not
 defined.
 Statement 2 : In the given

differential equation, the power
 of highest order derivative when

expressed as the polynomials of derivatives
is called degree.

Watch Video Solution

2x − 3y + 2 = log( )
dy

dx

214. Statement 1 : The differentia equation of the family of
 curves

represented by  is given by 
 Statement 2 : 
 is

valid
for every member of the given family.

y = Aex = y
dy

dx
= y

dy

dx

https://dl.doubtnut.com/l/_GYS8Af5F76Ci
https://dl.doubtnut.com/l/_GjMVQsYMZkBi
https://dl.doubtnut.com/l/_9deWFtPxhP4G


Watch Video Solution

215. Statement 1 : The order of the differential equation whose
 general

solution is 
 is

3.
 Statement 2 : Total number of arbitrary parameters in the
 given

general solution in the statement (1) is 3.

Watch Video Solution

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

2x+ c6

216. Statement 1 : Order of a differential equation represents the
number

of arbitrary constants in the general solution.
Statement 2 : Degree of a

differential equation represents
the number of family of curves.

Watch Video Solution

217. Determine the equation of the curve passing
 through the origin, in

the form 
 which
 satisfies the differential equationy = f(x),

= sin(10x + 6y).
dy

dx

https://dl.doubtnut.com/l/_9deWFtPxhP4G
https://dl.doubtnut.com/l/_fG76KYHaHWt7
https://dl.doubtnut.com/l/_rH4l1OoHW71V
https://dl.doubtnut.com/l/_NvVyLOqJaLQ8


Watch Video Solution

218. 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.

219. 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 flow through the outlet is according to the law


where 
and 
are,
respectively, the velocity of

the flow 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. 62gh(t), v(t) h(t)

t, g

https://dl.doubtnut.com/l/_NvVyLOqJaLQ8
https://dl.doubtnut.com/l/_TCCRQvSj3WA0
https://dl.doubtnut.com/l/_XresFgjC1CT4
https://dl.doubtnut.com/l/_zNyD5MaQ4D3N


220. 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.

221. A country has a food deficit of 10%. Its population ear. 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 will become self-sufficient in food after n years, where n

is the smallest integer bigger than or equal to 

Watch Video Solution

loge 10 − loge 9

(loge 1.04) − 0.03

222. Integrating factor of differential equation 
is

Watch Video Solution

cos x + y sinx = 1
dy

dx

https://dl.doubtnut.com/l/_zNyD5MaQ4D3N
https://dl.doubtnut.com/l/_a9Oodbje7tEl
https://dl.doubtnut.com/l/_BK3haY9BkV6c
https://dl.doubtnut.com/l/_KhXj2hFSvBYe


223. Solution of the equation 

when  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos2 x − (tan 2x)y = cos4 x, |x| < ,
dy

dx

π

4

y( ) =
π

6

3√3

8

y =
cos2 x tan 2x

2

y =
cos2 x tan 2x

4

y =
cos x tan 2x

4

y =
cos x tan 2x

2

224. If integrating factor of 
 is


then 
is equal to

Watch Video Solution

x(1 − x2)dy + (2x2y − y − ax3)dx = 0

e ∫ pdx , P

https://dl.doubtnut.com/l/_KhXj2hFSvBYe
https://dl.doubtnut.com/l/_X8Ynr4yZZDiy


225. A function 
 satisfies 


If 
then


is

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)

226. The general solution of the differential equation,


, where 
is a known
function, is

Watch Video Solution

y ′ + yϕ ′ (x) − ϕ(x)ϕ ′ (x) = 0 ϕ(x)

227. The solution of 
satisfying 
is given by

Watch Video Solution

=
dy

dx

x2 + y2 + 1

2xy
y(1) = 1

228. The integrating factor of the differential
 equation


is given by(x(log)
e
x) + y = 2(log)

e
x

dy

dx

https://dl.doubtnut.com/l/_8to5rtbA0yA4
https://dl.doubtnut.com/l/_LkIvANu4YYRT
https://dl.doubtnut.com/l/_sLMq3bqDF8Gz
https://dl.doubtnut.com/l/_pwG3ANTdcPu8


Watch Video Solution

229. The solution of the differential equation


is

Watch Video Solution

x(x2 + 1)( ) = y(1 − x2) + x3 logx
dy

dx

230. The solution of the differential equation
 
is

Watch Video Solution

=
dy

dx

1

xy[x2siny2 + 1]

231. The general solution of the equation 
is

Watch Video Solution

= 1 + xy
dy

dx

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


If 
has
constant length 
then show
that the differential equation

P (x, y)

Q. PQ k,

https://dl.doubtnut.com/l/_pwG3ANTdcPu8
https://dl.doubtnut.com/l/_wH8iT9ofZxAt
https://dl.doubtnut.com/l/_M2EUdsja1D3G
https://dl.doubtnut.com/l/_0HxbtP7rLyuF
https://dl.doubtnut.com/l/_iBHmqSokEz8t


describing such curves is 
 . Find the equation of

such a curve passing
through 

Watch Video Solution

y = ± √k2 − y2dy

dx

(0, k).

233. If the solution of the differential equation 
 and 


has a
finite value, when 
then the
value of 
is__

Watch Video Solution

− y = 1 − e−x
dy

dx

y(0) = y0 x → ∞,
∣
∣
∣

∣
∣
∣

2

y0

234. Let 
 be a
 solution to the differential equation 


then 
is_______

Watch Video Solution

y = y(t)

y ′ + 2ty = t2, 16(lim)
t
−→
∞

y

t

235. If the dependent variable 
 is changed
 to 
 by the
 substitution 


 and the
 differential equation
 
 is

y z

y = tan z = 1 + ( )
2

d2y

dx
2

2(1 + y)

1 + y2

dy

dx

https://dl.doubtnut.com/l/_iBHmqSokEz8t
https://dl.doubtnut.com/l/_XPNCO5nVDGRo
https://dl.doubtnut.com/l/_OyZ7r3zHMHym
https://dl.doubtnut.com/l/_Ywx5Y8ZwlOvO


changed
 to 
 then the
 value of 
 equal

to_______

Watch Video Solution

= cos2 z + k( )
2

,
d2z

dx
2

dz

dx
k

236. If the independent variable 
 is changed
 to 
 then the
 differential

equation 
 is changed
 to 


where 
equals____

Watch Video Solution

x y,

x + ( )
3

− = 0
d2y

dx2

dy

dx

dy

dx

x + ( )
2

= k
d2x

dy
2

dx

dy
k

237. If the solution of the differential 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

https://dl.doubtnut.com/l/_Ywx5Y8ZwlOvO
https://dl.doubtnut.com/l/_Pm2zscQyncN1
https://dl.doubtnut.com/l/_zcJaZtfsEUqv


238. 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 difference 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

239. The curve passing through the point 
 satisfies
 the differential

equation 
 . If the curve passes through

the point 
then the
value of 
is (where
[.] represents greatest

integer function)_____

Watch Video Solution

(1, 1)

+ = 0
dy

dx

√(x2 − 1)(y2 − 1)

xy

(√2, k), [k]

https://dl.doubtnut.com/l/_KoXUUpv5iffd
https://dl.doubtnut.com/l/_pGmxWrt8ohOR


Question Bank

240. 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

241. 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

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

axis is__________

Watch Video Solution

1. A function is continuous and differentiable on  satisfying 

 in its domain. If , then range of function

does not contain

R0

xf ′ (x) + f(x) = 1 ∀x f(1) = 2

https://dl.doubtnut.com/l/_9zuqYhGya6Qo
https://dl.doubtnut.com/l/_9H7MQon1KFec
https://dl.doubtnut.com/l/_BvW7oumauLqQ


View Text Solution

2. A curve  is passing through . If the slope-of the curve at

any point  is equal to , then the number of solution of the

equation , is

View Text Solution

y = f(x) (0, 0)

(x, y) (x + xy)

f(x) = 1

3. If  satisfies the differential equation =x(1-f(x)),

f(0)=4/3 f(sqrt8)+8/9`

View Text Solution

y = f(x) (1 + x2)f ′ (x)

, thenf ∈ dthevalueof

4. If  is solution of , then 

 is equal to

View Text Solution

y(x) (x + 1) − xy = 1, y(0) = − 1
dy

dx

y( − )
6

5

https://dl.doubtnut.com/l/_BvW7oumauLqQ
https://dl.doubtnut.com/l/_ZTOMOn7HciwM
https://dl.doubtnut.com/l/_Crx8DSb50htl
https://dl.doubtnut.com/l/_FL4U30ihPXm2
https://dl.doubtnut.com/l/_oFBq2AlD5YqE


5. Let perpendicular distance of any variable tangent on the curve  from

origin be equal to polar radius of point of tangency. If curve passes

through , then length of normal to the curve at point  'is

View Text Solution

C

P(2√3, 2) P

6. The number of straight lines which satisfies the differential equation

 is

View Text Solution

+ ( )
2

− y = 0
dy

dx

dy

dx

7. The real valuc of  for which the 'substitution,  will transform

the differential equation,  into a homogeneous

equation is

View Text Solution

m y = um

2x4y + y4 = 4x6dy

dx

https://dl.doubtnut.com/l/_oFBq2AlD5YqE
https://dl.doubtnut.com/l/_SkS4E1B7t6nB
https://dl.doubtnut.com/l/_vgQUo2NpT5x0


8. A function  satisfies the differential equation 

 The value of  is

View Text Solution

y = f(x)

+ x2y = − 2x, f(1) = 1.
dy

dx
∣∣f

' ' (1)∣∣

9. If the differential equation representing the family of curves

 is , then 

is

View Text Solution

y = C1 cos 2x + C2 cos2 x + C3 sin2 x + C4 λy ′ = y ' ' tan 2x λ

10. The family of integral curves of the differential equation

 is cut by the line , the tangents at the points of

intersection are concurrent at . Then find the value of , where 

 denotes greatest integer function.

View Text Solution

+ x3y = x
dy

dx
x = 2

(λ, μ) [ ]
λ

μ

[. ]

https://dl.doubtnut.com/l/_VdDJ18g9w21j
https://dl.doubtnut.com/l/_PlpORGL7OX07
https://dl.doubtnut.com/l/_7b6qGVaFCyk9
https://dl.doubtnut.com/l/_LfF3PIMAMDeL


11. If ' e' denotes tho cccentricity of the hyperbola, satisfying the

differential equation  and passing through the point 

, then  is equal to

View Text Solution

2xy = x2 + y2dx

dy

(2, 1) (e2 − 1)

12. A carve  passes through  and slope of tangent line at

any point  of the curve is , then the value of least

integer which is greater than or equal to  is

View Text Solution

y = f(x) O(0, 0)

P (x, y)
x4 + 2xy − 1

1 + x2

f( − 1)

13. If  is the solution of 


 then the value of 

 is

View Text Solution

y = x sin(lnx)

x2( )
2

− (λ − 2)xy( ) + 2y2 − x2 − x2 = 0
dy

dx

dy

dx

(λ)

https://dl.doubtnut.com/l/_LfF3PIMAMDeL
https://dl.doubtnut.com/l/_hTdJqriVgGdc
https://dl.doubtnut.com/l/_xVFrGarrRVVI
https://dl.doubtnut.com/l/_6AR9usMrzKcI


14. Let  be drawn with  and for each real number '  '

the line tangent to  at , has  -intercept . If 

 is of the form of , then  has the value equal to

View Text Solution

y = f(x) f(0) = 2 a

y = f(x) (a, f(a)) x (a − 2)

f(x) keμx ( )
k

p

15. If tangent to the curve  at  is normal to the curve 

, then  is

View Text Solution

xy = x2 + 1 (α, β)

x2 + y2 + 2fy + c = 0 |f. α|

16. If  and it follows the relation  then 

is equal to

View Text Solution

y = y(x) 4xev = y + 5 sin2 x y ′ (0)

17. Given  and , then find the value of 

.

y(0) = 2000 = 32000 − 20y2dy

dx

Lim
x→ ∞

y(x)

https://dl.doubtnut.com/l/_6AR9usMrzKcI
https://dl.doubtnut.com/l/_iMYZOsHJOXbX
https://dl.doubtnut.com/l/_t8fOw01mvetX
https://dl.doubtnut.com/l/_Jy6WRCUryB8z


View Text Solution

18. If the differential equation corresponding to the family of curves,

 is given by  then  equals

View Text Solution

y = (A + Bx)e3x = a + by
d2y

dx2

dy

dx
(a − b)

19. A curve in the first quadrant is such that the area of the triangle

formed in the first quadrant by the  -axis, a fangent to the curve at any

of its point  and radius vector of the point  is . units. If the curve

passes through , and the equation of the curve  then  is

equal to

View Text Solution

x

P P 2sq

(2, 1) xy = k k

20. Number of values of  in  for which  is a solution of the

differential equation 

m N y = emx

https://dl.doubtnut.com/l/_Jy6WRCUryB8z
https://dl.doubtnut.com/l/_XZ9ZIhAqomC8
https://dl.doubtnut.com/l/_rI61RVm7Vjom
https://dl.doubtnut.com/l/_WmDHqWKyDybQ


, is

View Text Solution

D3y − 3D2y − 4Dy + 12y = 0

21. If  and , then ,

where  equals, is

View Text Solution

(x2 + y2)dy = xydx y(1) = 1, y(α) = e α4 = ke4

k

22. If solution of the differetnial equation  is 

, then '  ' is equal to (where 

View Text Solution

=
dy

dx

2x − y − 1

x + 5y − 6

ax(x − y) − 5y2 − 2x + 12y = 0 a y(0) = 0)

23. If  is the solution of  and  then

absolute value of  is equal to

View Text Solution

y(t) (1 + t) − ty = 1
dy

dt
y(0) = − 1

y(1)

https://dl.doubtnut.com/l/_WmDHqWKyDybQ
https://dl.doubtnut.com/l/_bcOPEE7B6vZr
https://dl.doubtnut.com/l/_zZKim4D6zW1R
https://dl.doubtnut.com/l/_OKHOiFI5BmGj


24. Let  be a function satisfying the differcntial equation 

 and  Then  is ccual to

View Text Solution

y = f(x)

+ 2y = 4x2xdy

dx
f(1) = 1. f( − 3)

25. Let  be an invertibie function such that  -intercept of the

tangent at any point  on  is equal to 'the square of

abscissa of the point of tangency. If . Then  equals

View Text Solution

y = f(x) x

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

f(2) = 1 f − 1( )
5

8

https://dl.doubtnut.com/l/_PYVqC7fSoQNG
https://dl.doubtnut.com/l/_j8U3np2AYjq8

