
MATHS

BOOKS - ARIHANT MATHS

DIFFERENTIAL EQUATION

Example

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

equations 

Watch Video Solution

( )
3

= + 2
d3y

dx
3

dy

dx

2. Write order and degree (if de�ned) of each of the following di�erential

equations. 

+ 2 + = 0
d3y

dx3

d2y

dx2

dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_KOu2vKfteax6
https://dl.doubtnut.com/l/_lnbliKiVikNu


Watch Video Solution

3. Form the di�erential equation, if  where a is arbitary

constant.

Watch Video Solution

y2 = 4a(x + a),

4. Find the di�erential equation of .

Watch Video Solution

xy = aex + be−x

5. Find the di�erential equation whose solution represents the family :

Watch Video Solution

c(y + c)2 = x3

https://dl.doubtnut.com/l/_lnbliKiVikNu
https://dl.doubtnut.com/l/_rTaxi3uDnlj7
https://dl.doubtnut.com/l/_akxC0zvQrmOC
https://dl.doubtnut.com/l/_zgsLEvhCXWzf


6. Find the di�erential equation whose solution represents the family

.

Watch Video Solution

y = aex + bex

7. Find the order of the family of curves 

Watch Video Solution

y = (c1 + c2)ex + c3e
x+ c4

8. The di�erential equation of all non-horizontal lines in a plane is given

by (i)  (ii)  (iii)  (iv) All of these

Watch Video Solution

= 0
d2y

dx
2

= 0
d2y

dy
2

= 0 and = 0
d2y

dx
2

d2y

dy
2

9. The di�erential equation of all non-vectical lines in a plane is given by 

(i)   

(ii)   

= 0
d2y

dx
2

= 0
d2x

dy
2

https://dl.doubtnut.com/l/_GXGqzaf4SeMU
https://dl.doubtnut.com/l/_ZcXe0zA9yhxt
https://dl.doubtnut.com/l/_weAZR4FE2blF
https://dl.doubtnut.com/l/_RGsRXd620GaS


(iii)   

(iv) All of these

Watch Video Solution

= 0 and = 0
d2x

dy
2

d2y

dx
2

10. The di�erential equation of all straight lines which are at a constant

distance p from the origin, is 

(a)   

(b)   

( c )   

(d) None of these

Watch Video Solution

(y + xy1)2 = p2(1 + y2
1)

(y − xy2
1) = p2(1 + y1)2

(y − xy1)2 = p2(1 + y2
1)

11. The di�erintial eauation of all circle of radius r, is given by 

(a)   

(b)   

{1 + (y1)2}
2

= r2y3
2

{1 + (y1)
2}

3
= r2y3

2

https://dl.doubtnut.com/l/_RGsRXd620GaS
https://dl.doubtnut.com/l/_ZgfAInFnnvC0
https://dl.doubtnut.com/l/_eLMn1y1OMYmm


( c )   

(d) None of these

Watch Video Solution

{1 + (y1)2}
3

= r2y2
2

12. The di�erential equations of all circle touching the x-axis at orgin is 

(a)   

(b)   

( c )   

(d) None of these

Watch Video Solution

(y2 − x2) = 2xy( )
dy

dx

(x2 − y2) = 2xy
dy

dx

(x2 − y2) = 2xy( )
dy

dx

13. The di�erential equation of all circle in the �rst quadrant touch the

coordinate is 

(a)   

(b)   

(x − y)
2
(1 + y' )

2
= (x + yy' )

2

(x − y)
2
(1 + y' )

2
= (x + y' )

2

https://dl.doubtnut.com/l/_eLMn1y1OMYmm
https://dl.doubtnut.com/l/_EcUIgaO1xLbU
https://dl.doubtnut.com/l/_mhPNIICWdYqI


( c )   

(d) None of these

A. (x−y)2 (1+(y')^2=(x+yy')2

B. (x−y)2(+y')2)=(x+y')2

C. (x−y)2(1+(y')^2)=(x+yy')^2

D. None of these

Answer:

Watch Video Solution

(x − y)2(1 + y' ) = (x + yy' )2

14. The di�erential equation satisfying the curve 

when  begin arbitary uknowm, is 

(a)   

(b)   

( c )   

(d) None of these

Watch Video Solution

+ = 1
x2

a2 + λ

y2

b2 + λ

λ

(x + yy1)(xy1 − y) = (a2 − b2)y1

(x + yy1)(xy1 − y) = y1

(x − yy1)(xy1 + y)(a2 − b2)y1

https://dl.doubtnut.com/l/_mhPNIICWdYqI
https://dl.doubtnut.com/l/_dTEtoWLKCWNn


Watch Video Solution

15. The di�erential equation of all conics whose centre k lies at origin, is

given by 

(a)  

(b)   

( c )   

(d) None of these

Watch Video Solution

(3xy2 + x2y3)(y − xy1) = 3xy2(y − xy1 − x2y2)

(3xy1 + x2y2)(y1 − xy3) = 3xy1(y − xy2 − x2y3)

(3xy2 + x2y3)(y1 − xy) = 3xy1(y − xy1 − x2y2)

16. Solve 

Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

17. Solve the di�erential equation: 

Watch Video Solution

= ex+y + x2ey
dy

dx

https://dl.doubtnut.com/l/_dTEtoWLKCWNn
https://dl.doubtnut.com/l/_ed8MghPJyVpT
https://dl.doubtnut.com/l/_atYMMCiVheTN
https://dl.doubtnut.com/l/_3Q0Zomt5D50Z
https://dl.doubtnut.com/l/_6OdJK4M7MmDS


18. Solve the following di�erential equation:

Watch Video Solution

√1 + x2 + y2 + x2 y2  + xy = 0
dy

dx

19. Solve 

Watch Video Solution

y − x = a(y2 + )
dy

dx

dy

dx

20. Solve , given that when .

Watch Video Solution

e = x + 1
dy

dx x = 0, y = 3

21. Solve 

Watch Video Solution

= sin2(x + 3y) + 5
dy

dx

https://dl.doubtnut.com/l/_6OdJK4M7MmDS
https://dl.doubtnut.com/l/_CiqxZaWHwcQT
https://dl.doubtnut.com/l/_12g88g2mkmpJ
https://dl.doubtnut.com/l/_FXflXRCRco5G


22. Solve 

Watch Video Solution

(x + y)2 = a2dy

dx

23. Solve .

Watch Video Solution

(2x + 3y − 1)dx + (4x + 6y − 5)dy = 0

24. The solution of  is given by

Watch Video Solution

= √ ,
xdx + ydy

xdy − ydx

a2 − x2 − y2

x2 + y2

25. Solve 

Watch Video Solution

[2√xy − x]dy + ydx = 0

https://dl.doubtnut.com/l/_VZ0cINl3e2Uu
https://dl.doubtnut.com/l/_oKJ3vutF6Ths
https://dl.doubtnut.com/l/_uVDFh02QCOLg
https://dl.doubtnut.com/l/_0Y19GDJc7HTq


26. Solve the di�erential equation 

Watch Video Solution

(x2 + y2)dx = 2xydy

27. Solve the di�erential equation 

Watch Video Solution

2 = +
dy

dx

y

x

y2

x2

28. Solve 

Watch Video Solution

(1 + 2ex / y)dx + 2ex / y(1 − x/y)dy = 0.

29. Solve that any equation of the fomr 

Watch Video Solution

yf' (xy)dx + xf' (xy)dy = 0

30. Solve the di�erential equation = .
dy

dx

2y − 6x − 4

y − 3x + 3

https://dl.doubtnut.com/l/_qG7JGsqUDfIV
https://dl.doubtnut.com/l/_DD7ZKq7dh7GC
https://dl.doubtnut.com/l/_nFC45xrcAVVQ
https://dl.doubtnut.com/l/_FrynJy0fQtVV
https://dl.doubtnut.com/l/_Eq4wp9NkyPDw


Watch Video Solution

31. Solve the di�erential equation 

Watch Video Solution

= .
dy

dx

x + 2y − 1

x + 2y + 1

32. The solution of the di�erential equation  is  

(a)   

(b)   

( c )   

(d) 

Watch Video Solution

=
dy

dx

siny + x

sin 2y − x cos y

sin2 y = x siny + + C
x2

2

sin2 y = x siny − + C
x2

2

sin2 y = x + siny + + C
x2

2

sin2 y = x − siny + + C
x2

2

33. solve the di�erential equation given by 

Watch Video Solution

=
dy

dx

−3x − 2y + 5

2x + 3y + 5

https://dl.doubtnut.com/l/_Eq4wp9NkyPDw
https://dl.doubtnut.com/l/_1ByCGIizzLPm
https://dl.doubtnut.com/l/_xWUnxzzn9r6x
https://dl.doubtnut.com/l/_tuRQZgxPN9BR


34. Solve 

Watch Video Solution

+ 2y = cos x.
dy

dx

35. Solve 

Watch Video Solution

+ = logx.
dy

dx

y

x

36. Solve 

Watch Video Solution

= .
dy

dx

y

2yIny + y − x

37. Solution of the equation , where 

 and  is

Watch Video Solution

cos2 x − (tan 2x)y = cos4 x
dy

dx

|x| <
π

4
y( ) =

π

6

3√3

8

https://dl.doubtnut.com/l/_tuRQZgxPN9BR
https://dl.doubtnut.com/l/_W6DCse7fuGSM
https://dl.doubtnut.com/l/_Jtm9s2VnPXh9
https://dl.doubtnut.com/l/_4Eb4P3O99hZl
https://dl.doubtnut.com/l/_t65Zad7fvkX4


38. Solve  is a given function.

Watch Video Solution

+ yϕ' (x) = ϕ(x). ϕ' (x), where  ϕ(x)
dy

dx

39. Solve (y log x-1) y dx=xdy.

Watch Video Solution

40. Solve 

Watch Video Solution

+ xy = xy2dy

dx

41. Solve  is a given function.

Watch Video Solution

= , where  ϕ(x)
dy

dx

yϕ' (x) − y2

ϕ(x)

42. sec2 y + 2x tany = x3dy

dx

https://dl.doubtnut.com/l/_mgQszMXpegQh
https://dl.doubtnut.com/l/_c9YP3Xs6UdIq
https://dl.doubtnut.com/l/_TWc5LP1R6tOY
https://dl.doubtnut.com/l/_oV89sVt9caf8
https://dl.doubtnut.com/l/_93dK1X6vhBh7


Watch Video Solution

43. Solve 

Watch Video Solution

+ x(x + y) = x3(x + y)3 − 1.
dy

dx

44. Solve 

Watch Video Solution

siny. = cos y(1 − x cos y).
dy

dx

45. Find the orthogonal trajectories of 

Watch Video Solution

xy = c

46. The orthogonal trajectories of the family of curves , (C is an

arbitrary constant), is

Watch Video Solution

y = Cx2

https://dl.doubtnut.com/l/_93dK1X6vhBh7
https://dl.doubtnut.com/l/_t2Wkcae9Lfpc
https://dl.doubtnut.com/l/_aeOivG8roRFq
https://dl.doubtnut.com/l/_DMamBqVXH8AV
https://dl.doubtnut.com/l/_NHcfjHthQT71


47. The di�erential equation representing all possible curves that cut

each member of the family of circles  (C is a

parameter) at right angle, is

Watch Video Solution

x2 + y2 − 2Cx = 0

48. The orthogonal trajectories of the circle , (where a

is a parameter), is

Watch Video Solution

x2 + y2 − ay = 0

49. Solve 

Watch Video Solution

(x2 − ay)dx + (y2 − ax)dy = 0.

50. Solve (2x logy)dx + ( + 3y2)dy = 0.
x2

y

https://dl.doubtnut.com/l/_NHcfjHthQT71
https://dl.doubtnut.com/l/_sand94HW8nVY
https://dl.doubtnut.com/l/_Udjh2y2qOABd
https://dl.doubtnut.com/l/_ojn9cusQITZ3
https://dl.doubtnut.com/l/_gImBuX8BtBdg


Watch Video Solution

51. Solve 

Watch Video Solution

(x2 − ay)dx + (y2 − ax)dy = 0.

52. Solve 

Watch Video Solution

xdx + ydy = xdy − ydx.

53. Solve 

Watch Video Solution

dx + ( + siny)dy = 0.
y + sinx cos2(xy)

cos2(xy)

x

cos2(xy)

54. Solve 

W t h Vid S l ti

= x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

https://dl.doubtnut.com/l/_gImBuX8BtBdg
https://dl.doubtnut.com/l/_kXFq7ibxdsRo
https://dl.doubtnut.com/l/_4MxEcNIhsn2o
https://dl.doubtnut.com/l/_6MW0fTAtnONu
https://dl.doubtnut.com/l/_LfRzgFyFhJsP


Watch Video Solution

55. The solution of 

, is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

e
x {xy2dy + y3dx} + {ydx − xdy} = 0

( y2 − 1)

y

exy + ex / y + c = 0

exy − ex / y + c = 0

exy + ey /x + c = 0

exy − ey /x + c = 0

56. The solution of  is

A. 

B. 

x2dy − y2dx + xy2(x − y)dy = 0,

log
∣
∣
∣

∣
∣
∣

= + c
x − y

xy

y2

2

log
∣
∣
∣

∣
∣
∣

= + c
xy

x − y

x2

2

https://dl.doubtnut.com/l/_LfRzgFyFhJsP
https://dl.doubtnut.com/l/_exJMx30zmsG3
https://dl.doubtnut.com/l/_hSugFed0mTrf


C. 

D. 

Answer:

Watch Video Solution

log
∣
∣
∣

∣
∣
∣

= + c
x − y

xy

x2

2

log
∣
∣
∣

∣
∣
∣

= x + c
x − y

xy

57. The solution of the di�erential equation  is

A. 

B. 

C. 

D. None of these

Answer: 4

Watch Video Solution

ydx − xdy + xy2dx = 0,

+ x2 = λ
x

y

− = λ
x

y

x2

2

+ = λ
x

2y2

x2

4

https://dl.doubtnut.com/l/_hSugFed0mTrf
https://dl.doubtnut.com/l/_oiVcmM5xQXwF


58. The solution of di�erential equation

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

xdy(y2exy + ex / y) = ydx(ex / y − y2ex / y),

xy = log(ex + λ)

x2 /y = log(ex / y + λ)

xy = log(ex / y + λ)

xy2 = log(ex / y + λ)

59. The solution of the di�erential equation

A. 

B. 

C. 

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

+ 2 tan− 1
√ = C

x2 + y2

2
x

2y

+ 2 tan− 1
√ = C

x2 + y2

2
x

y

+ 2 tan− 1
√ = C

x2 + y2

√2

x

y

https://dl.doubtnut.com/l/_5fFtcJfOkk12
https://dl.doubtnut.com/l/_KMarrPbHMYRJ


D. None of these

Answer: B

Watch Video Solution

60. Solve   

where 

Watch Video Solution

(p − x)(p − ex)(p − 1/y) = 0,

P = .
dy

dx

61. Solve 

Watch Video Solution

x2p2 + xpy − 6y2 = 0.

62. Solve 

Watch Video Solution

xy2(p2 + 2) = 2py3 + x3.

https://dl.doubtnut.com/l/_KMarrPbHMYRJ
https://dl.doubtnut.com/l/_rtiIsfXnsVAL
https://dl.doubtnut.com/l/_kEqbjCBAeYWd
https://dl.doubtnut.com/l/_CkUyCK43KWx2


63. Solve 

Watch Video Solution

xp2 − 2yp + ax = 0.

64. Solve 

Watch Video Solution

y = 2px − p2wherep =
dy

dx

65. Solve 

Watch Video Solution

y = 2px + y2p3.

66. Form the di�erential equation of 

Watch Video Solution

y = px +
p

√1 + p2.

67. Solve  when √1 + p2 = tan(px − y). p =
dy

dx

https://dl.doubtnut.com/l/_sdVBlLhZwbi4
https://dl.doubtnut.com/l/_EIkW5mnOkMP9
https://dl.doubtnut.com/l/_QMyZ550hNJlC
https://dl.doubtnut.com/l/_L5Xi7w7581At
https://dl.doubtnut.com/l/_nM8BCKs4q8MJ


Watch Video Solution

68. Solve . where 

Watch Video Solution

y2 logy = pxy + p2 p =
dy

dx

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

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

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

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

Watch Video Solution

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

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

after  it is observed that the material has lost  of its original

mass. Based on these data answer the following questions. 

50kg

2h 10 %

https://dl.doubtnut.com/l/_nM8BCKs4q8MJ
https://dl.doubtnut.com/l/_Xu16gt7bJWCv
https://dl.doubtnut.com/l/_Ue5ltwPBXptJ
https://dl.doubtnut.com/l/_kGt7P15oxVcN


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

is

Watch Video Solution

71. Five mice in a stable population of 500 are intentionally infected with

a contagious disease to test a theory of epidemic spred that postulates

the rate of change in the infected population is proportional to the

product of the number of mice who have the disease with the number

that are disease free. Assuming the theory is correct, how long will it take

half the popullation to contract the disease?

Watch Video Solution

72. Find the curve for which area of triangle formed by x-axis, tangent

drawn at any point on the curve and radius vector of point of tangency is

constant, equal to 

Watch Video Solution

a2

https://dl.doubtnut.com/l/_kGt7P15oxVcN
https://dl.doubtnut.com/l/_Qv5dKRSBbBCN
https://dl.doubtnut.com/l/_9pHrOAxINYkT


73. Find the curve for which the intercept cut o� by any tangent on y-axis

is proportional to the square of the ordinate of the point of tangency.

Watch Video Solution

74. If  , then k is equal to

Watch Video Solution

( )
3

+ = k
d2x

dy
2

dy

dx

d2y

dx
2

75. The solution of  is

Watch Video Solution

y2 = 2y − ( )
2

,
dy

dx

dy

dx

76. The solution of , is

A. 

( )
2

+ (2x + y) + 2xy = 0
dy

dx

dy

dx

(y + x2 − c1)(x + logy + y2 + c2) = 0

https://dl.doubtnut.com/l/_9pHrOAxINYkT
https://dl.doubtnut.com/l/_WBaQ387YKzhZ
https://dl.doubtnut.com/l/_mPVA55VgGNRy
https://dl.doubtnut.com/l/_Mdk1R7N9m4At
https://dl.doubtnut.com/l/_TuAsRKo3n0Eo


B. 

C. 

D. None of these

Answer:

Watch Video Solution

(y + x2 − c1)(x − logy − c2) = 0

(y + x2 − c1)(x + logy − c2) = 0

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

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

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

 �nd the curve.

A. 

B. 

C. 

D. None of these

y = f(x) (x, y)

m : n,

y = cxm/n

my2 = cxm/n

y3 = cxm/n

https://dl.doubtnut.com/l/_TuAsRKo3n0Eo
https://dl.doubtnut.com/l/_R6DamRrdZQ5O


Answer:

Watch Video Solution

78. Solve the di�erential equation,  is

Watch Video Solution

. = + − 2,
a2

xy

dx

dy

x

y

y

x

79. Find the family of curves, the subtangent at any point of which is the

arithmetic mean of the co-ordinate point of tangency.

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

(x − y)
2

= cy

(y − x)
2

= cy

(x − y)
2

= cxy

https://dl.doubtnut.com/l/_R6DamRrdZQ5O
https://dl.doubtnut.com/l/_FUBe4WED9ztc
https://dl.doubtnut.com/l/_k6VgTJsVJrQu


80. The order of the di�erential equation of family of curver

 (where 

 are arbitrary constants) is

A. 2

B. 3

C. 4

D. None of these

Answer:

Watch Video Solution

y = C1 sin− 1
x + C2 cos − 1 x + C 3 tan− 1 x + C 4 cot − 1 x

C1, C2, C3 and C4

81. Di�erentiate the following function w.r.t x 

Watch Video Solution

cot(x2)

https://dl.doubtnut.com/l/_k6VgTJsVJrQu
https://dl.doubtnut.com/l/_dtJ0syYlcN0G
https://dl.doubtnut.com/l/_hjBCSavpJTk7


82. The curve satisfying the equation  and passing

through the point  is

A. 

B. y=-2x

C. 

D. None of these

Answer:

Watch Video Solution

=
dy

dx

y(x + y3)

x(y3 − x)

(4, − 2)

y2 = − 2x

y3 = − 2x

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

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

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

A. 

B. 

K > 0

+ k = 0
dr

dt

− k = 0
dr

dt

https://dl.doubtnut.com/l/_67ww6Rga9HqL
https://dl.doubtnut.com/l/_QaVnEB2PDizm


C. 

D. None of these

Answer:

Watch Video Solution

− kr
dr

dt

84. A function  satis�es the di�erential equation  

 with  The value

of  equals to :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y − f(x)

f(x)sin 2x − cos x + (1 + sin2 x)f' (x) = 0 f(0) = 0.

f( )
π

6

1/5

3/5

4/5

2/5

https://dl.doubtnut.com/l/_QaVnEB2PDizm
https://dl.doubtnut.com/l/_7AHo7O34le6r


85. The general solution of the di�erential equation  is a

family of curves which look like which of the following :

A. 

B. 

C. 

D. 

=
dy

dx

1 − x

y

https://dl.doubtnut.com/l/_7AHo7O34le6r
https://dl.doubtnut.com/l/_Kg3xCJkARSQw


Answer:

Watch Video Solution

86. 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

Answer:

h id l i

y,

k > 0

t

k = ,
1

15

https://dl.doubtnut.com/l/_Kg3xCJkARSQw
https://dl.doubtnut.com/l/_fhHweN75vkAC


Watch Video Solution

87. Number of straight lines which satisfy the di�erential equation

 is

A. 1

B. 2

C. 3

D. 4

Answer:

Watch Video Solution

+ x( )
2

− y = 0
dy

dx

dy

dx

88. Consider the two statements Statement-l: y=sin kt satis�es the

di�erential equation . Statement 2 : y=  satisfy the

di�erential equation . The value of k for which both

the statements are correct is

y' ' + 9y = 0 ekt

y' ' + y' − 6y = 0

https://dl.doubtnut.com/l/_fhHweN75vkAC
https://dl.doubtnut.com/l/_IlFqyhiTvSUO
https://dl.doubtnut.com/l/_2WQXAlUXgrW5


A. -3

B. 0

C. 2

D. 3

Answer:

Watch Video Solution

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

solution of the di�erential equation  then the

function  is

A. 

B. 

C. 

D. 

y =
x

log|cx|
c

= + φ( ),
dy

dx

y

x

x

y

φ( )
x

y

x2

y2

−
x2

y2

y2

x2

−
y2

x2

https://dl.doubtnut.com/l/_2WQXAlUXgrW5
https://dl.doubtnut.com/l/_a225NUu5ppri


Answer:

Watch Video Solution

90. If  then �nd 

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

∫
x

a

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

y = 2 − (2 + a2)e
x2 − a2

2

y = 1 − (2 + a2)e
x2 − a2

2

y = 2 − (1 + a2)e
x2 − a2

2

91. Di�erentiate the following function w.r.t x 

Watch Video Solution

cos(x )
1
2

https://dl.doubtnut.com/l/_a225NUu5ppri
https://dl.doubtnut.com/l/_b760TADOCV43
https://dl.doubtnut.com/l/_DkMDouf6Gd8N


92. The di�erential equation  determines a family of

circle with

A. varible radii and a �xed centre at (0,1)

B. variable radii and �xed centre at (0,-1)

C. �xed radius 1 and varible centres along the x-axis

D. �xed radius 1 and varible centres along the y-axis

Answer:

Watch Video Solution

=
dy

dx

√1 − y2

y

93. A di�erentiable function satis�es

. 

Which of the following hold(s) good?

a. f(x) has a minimem value 1-e

f(x) =

x

∫

0

(f(t)cos t − cos(t − x))dt

https://dl.doubtnut.com/l/_DkMDouf6Gd8N
https://dl.doubtnut.com/l/_JUKEvtMaMNvX
https://dl.doubtnut.com/l/_cVIAcSubHKVG


b. f(x) has a maximum value  

c.  

d.

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

B. f(x) has a maximum value 

C. 

D. 

Answer:

Watch Video Solution

1 − e− 1

f' ' ( ) = e
π

2

f' (0) = 1

1 − e− 1

f' ' ( ) = e
π

2

f' (0) = 1

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

and  Which of the following hold(s)

good ?

A. 

B. 

+ 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

https://dl.doubtnut.com/l/_cVIAcSubHKVG
https://dl.doubtnut.com/l/_Vde1ZiTuOiDi


C. 

D. 

Answer:

Watch Video Solution

y(3) = − 2e− 3

y' (3) = − 2e− 3

95. A curve  passes through  and tangent at  cuts

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

then

(a) equation of curve is  

(b) normal at  is  

(c) curve passes through  

(d) equation of curve is 

A. equation of curve is xy'-3y=0

B. normal at (1,1) is x+3y=4

C. curve passes through 

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

A B BP :AP = 3,

xy ′ − 3y = 0

(1, 1) x + 3y = 4

2,
1

8

xy ′ + 3y = 0

(2, )
1

8

https://dl.doubtnut.com/l/_Vde1ZiTuOiDi
https://dl.doubtnut.com/l/_hQbgfe7SUqgw


D. equation of curve is xy'+3y=0

Answer:

Watch Video Solution

96. Let a solution y = y(x) of the di�erential equation

, satisfy 

A. Statement I is true, Statement II is also true, Statement

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false.

D. Statement I is �ase, Statement II is true.

Answer:

Watch Video Solution

x√x2 − 1dy − y√y2 − 1dx = 0 y(2) =
2

√3

https://dl.doubtnut.com/l/_hQbgfe7SUqgw
https://dl.doubtnut.com/l/_j04D3Qx3oWXs
https://dl.doubtnut.com/l/_Brqu8QXEr1WA


97. A curve y=f(x) satisfy the di�erential equation

 and passes through the origin.  

The function y=f(x)

A. (a) is strictly increasing , 

B. (b) is such that it has a minima but no maxima

C. (c) is such that it has a maxima but no minima

D. (d) has no in�ection point

Answer:

Watch Video Solution

(1 + x2) + 2yx = 4x2dy

dx

∀x ∈ R

98. A curve y=f(x) satisfy the di�erential equation

 and passes through the origin.  

The area enclosed by  the x-axis and the ordinate at 

 is

A. 2In2

(1 + x2) + 2yx = 4x2dy

dx

y = f − 1(x),

x = 2/3

https://dl.doubtnut.com/l/_Brqu8QXEr1WA
https://dl.doubtnut.com/l/_FRG6vTOsT5PU


B. 

C. 

D. 

Answer:

Watch Video Solution

In2
4
3

In2
2

3

In2
1

3

99. A curve y=f(x) satisfy the di�erential equation

 and passes through the origin.  

The function y=f(x)

A. (a) is strictly increasing

B. (b) is such that it has a minima but no maxima

C. (c) is such that it has a maxima but no minima

D. (d) has no point of in�ection

Answer:

(1 + x2) + 2yx = 4x2dy

dx

https://dl.doubtnut.com/l/_FRG6vTOsT5PU
https://dl.doubtnut.com/l/_OuuW3wAe0F4y


Watch Video Solution

100. Let y=f(x) be a curve passing through (4,3) such that slope of normal

at any point lying in the �rst quadrant is negative and the normal and

tangent at any point P cuts the Y-axis at A and B respectively such that

the mid-point of AB is origin, then the number of solutions of 

and  is

Watch Video Solution

y = f(x)

y = |5 − |x ∣ ∣ ,

101. If a function satis�es the relation

then 

The value of  is

Watch Video Solution

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

lim
x→ − ∞

f(x)

https://dl.doubtnut.com/l/_OuuW3wAe0F4y
https://dl.doubtnut.com/l/_7hgAOEzUMz4f
https://dl.doubtnut.com/l/_hbKKZuHgjHCo


102. For certain curve  satisfying  has local

minimum value 5 when   

Global maximum value of  for  is

Watch Video Solution

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

103. If  is a diferential real-valuted function satisfying

 prove that  is a non-incerasing function

of x.

Watch Video Solution

ϕ(x)

ϕ' (x) + 2ϕ(x) ≤ 1. ϕ(x) −
1

2

104. Determine all the curves for which the ratio of the length of the

segment intercepted be any tangent on the Y-axis to the length of the

radius vector is constant.

Watch Video Solution

https://dl.doubtnut.com/l/_2LxuCk8mKryC
https://dl.doubtnut.com/l/_t6LGS7PvEbIl
https://dl.doubtnut.com/l/_eYO09zCf4tRo
https://dl.doubtnut.com/l/_yPbNErUfdH8n


105. Let u(x) and v(x) be two continous functions satisfying the

di�erential equations  and 

, respectively. If  for some  and 

 for all , prove that any point ,where ,

does not satisfy the equations  and  simultaneously.

Watch Video Solution

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

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

dx
u(x1) > v(x1) x1

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

y = u(x) y = v(x)

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

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

describing such curves is  . Find the equation of

such a curve passing through 

Watch Video Solution

P (x, y)

Q. PQ k,

y = ± √k2 − y2dy

dx

(0, k).

107. 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.

https://dl.doubtnut.com/l/_yPbNErUfdH8n
https://dl.doubtnut.com/l/_KLmp43LBt3ss
https://dl.doubtnut.com/l/_qY4oI6LAcFWm


Watch Video Solution

108. A country has a food de�cit of 10%. Its population grows

continuously at the rate of 3% 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-su�cient 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

109. 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 ). Find the time after which

the cone will be empty.

Watch Video Solution

= k > 0

https://dl.doubtnut.com/l/_qY4oI6LAcFWm
https://dl.doubtnut.com/l/_MWWaeBOngR4l
https://dl.doubtnut.com/l/_hV5EoOu4mzvp


110. For  di�erential function such that

 then  equals:

Watch Video Solution

x ∈ R, x ≠ 0, if y(x)

x∫
x

1
y(t)dt = (x + 1)∫

x

1
ty(t)dt, y(x)

111. 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

112. 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).

https://dl.doubtnut.com/l/_n7MMPUkCaoSU
https://dl.doubtnut.com/l/_IWdQVyoRTCge
https://dl.doubtnut.com/l/_NpflJndheRrQ


113. 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)

114. A line is drawn from a point  on the curve  making

an angle with the x-axis which is supplementary to the one made by the

tangent to the curve at  The line meets the x-axis at A. Another

line perpendicular to it drawn from  meeting the y-axis at B. If 

 where  is the origin, the equation of all curves which pass

through (  is

Watch Video Solution

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

P (x, y).

P (x, y)

OA = OB, O

1, 1)

https://dl.doubtnut.com/l/_NpflJndheRrQ
https://dl.doubtnut.com/l/_nAmJhCItUiFk
https://dl.doubtnut.com/l/_VAM3YzL7WyN4


115. Find the equation of a curve passing through the point (–2, 3), given

that the slope of the tangent to the curve at any point (x, y) is 

Watch Video Solution

2
x

y2

116. Let  be positive continuous and di�erentiable on the interval

 and . If 

then the greatest value of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x)

(a, b) lim
x→ a+

f(x) = 1, lim
x→ b−

f(x) = 31 / 4

f' (x) ≥ f 3(x) +
1

f(x)
b − a

π

48

π

36

π

24

π

12

https://dl.doubtnut.com/l/_7ZDL0T1vyiF2
https://dl.doubtnut.com/l/_h7hFJQDgrWwA


Solved Examples

Subjective Type Question

Exercise For Session 1

1. If the area bounded by y=f(x),  and the X-axis is A sq

units where f(x)=

Then the value of [4A] is (where[.] is G.I.F)

Watch Video Solution

x = , x =
1

2

√3

2

x + x3 + . x5 + . . x7 + ...∞, |x| < 1,
2

3

2

3
4
5

2

3
4
5

6

7

1. If  are two solutions of the di�erential 

Then prove that  is the genral solution of the

equation where C is any constant. For what relation between the

constant  will the linear combination  also be a Solution.

Watch Video Solution

(y1, y2) + p(x). y = Q(x)
dy

dx

y = y1 + C(y1 − y2)

α, β αy1 + βy2

https://dl.doubtnut.com/l/_1IwpYcvXVKnz
https://dl.doubtnut.com/l/_8N5Eru4DyJM3


1. The di�erential equation of all parabolas whose axis of symmetry is

along X-axis is of order.

A. 2

B. 3

C. 1

D. None of these

Answer: A

Watch Video Solution

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

the parabola  is

A. 1,2

B. 2,2

C. 3,1

x2 = 4y

https://dl.doubtnut.com/l/_wI2DGh1teEtl
https://dl.doubtnut.com/l/_CVnNBhgNcYE9


D. 4,1

Answer: A

Watch Video Solution

3. The degree of the di�erential equation 

 is

A. 1

B. 2

C. 3

D. Not de�ned

Answer: D

Watch Video Solution

+ 3( )
3

= x2 log( ),
d2y

dx
2

dy

dx

d2y

dx
2

https://dl.doubtnut.com/l/_CVnNBhgNcYE9
https://dl.doubtnut.com/l/_YHRaAJBTzK4d


4. For the di�erential equation, �nd the general solution:

Watch Video Solution

= (1 + x2)(1 + y2)
dy

dx

5. The degree of the di�erential equation

 is

A. 1

B. 2

C. 3

D. Nor de�ned

Answer: D

Watch Video Solution

( ) + ( )
2

= x sin( )
d2y

dx
2

dy

dx

d2y

dx
2

https://dl.doubtnut.com/l/_70TxYejq0FBu
https://dl.doubtnut.com/l/_p0rDK9TNGp0v


6. Form the di�erential equation of the family of circles touching the y-

axis at origin.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y2 − x2 = 2xy
dy

dx

y2 − x2 = 2xy
dx

dy

y2 − x2 = 2xy
dy

dx

y2 − x2 = 2xy
dx

dy

7. Show that the di�erential equation that represents the family of all

parabolas having their axis of symmetry coincident with the axis of

A. 

B. 

xisyy2 + y12 = 0.

yy2 + y2
1 − y + y1

yy2 + y2
1 = 0

https://dl.doubtnut.com/l/_Xs9ZjoJ0rTIb
https://dl.doubtnut.com/l/_XlvvPa8X56Vr


C. 

D. None of these

Answer: B

Watch Video Solution

yy2 + y2
1 = y1

8. The di�erential equation of all conics whose axes coincide with the

coordinate axes, is

A. (a)

B. (b)

C. (c)

D. (d)None of these

Answer: A

Watch Video Solution

xyy2 + xy2
1 − yy1 = 0

yy2 + y2
1 − yy1 = 0

xyy2 + (x − y)y1 = 0

https://dl.doubtnut.com/l/_XlvvPa8X56Vr
https://dl.doubtnut.com/l/_z18HrU1sj9tL
https://dl.doubtnut.com/l/_B0p6x5QGMLQl


9. The di�erential equation having ,

where A and B are abitary constant , is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = (sin− 1 x)
2

+ A(cos − 1 x) + B

(1 − x2)y2 − xy1 = 2

(1 − x2)y2 + yy1 = 0

(1 − x2)y2 + xy1 = 0

10. The di�erential equation of circles passing through the points of

intersection of unit circle with centre at the origin and the line bisecting

the �rst quadrant, is

Watch Video Solution

https://dl.doubtnut.com/l/_B0p6x5QGMLQl
https://dl.doubtnut.com/l/_rNvtfm72nj7T


Exercise For Session 2

1. Solve 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= 4x
dy

dx

(x + 2)4(1 + 2 ) = k
(y − 2)

x + 2

2 (y− 2 )

x+ 2

(x + 2)4(1 + ) = k
(y − 2)

x + 2

2 (y− 2 )

x+ 2

(x + 2)3(1 + 2 ) = k
(y − 2)

x + 2

2 (y− 2 )

x+ 2

2. If  then the value of 

 is

A. 

B. 

(y3 − 2x2y)dx + (2xy2 − x3)dy = 0,

xy√y2 − x2,

y2 + x

xy2

https://dl.doubtnut.com/l/_RIAFFeVdmGEj
https://dl.doubtnut.com/l/_SNY0d9ctga0Z


C. any contant

D. None of these

Answer: C

Watch Video Solution

3. The solution of , is given by

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

= cos(x + y) + sin(x + y)
dy

dx

log
∣
∣
∣
1 + tan( )

∣
∣
∣

= x + c
x + y

2

log ∣ 1 + tan((x + y) ∣ = x + c

log ∣ 1 − tan((x + y) ∣ = x + c

https://dl.doubtnut.com/l/_SNY0d9ctga0Z
https://dl.doubtnut.com/l/_8cPBrmnBxIUW


4. The solution of  is given by

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

= (x + y − 1) + ,
dy

dx

x + y

log(x + y)

{1 + log(x + y)} − log{1 + log(x + y)} = x + c

{1 − log(x + y)} − log{1 − log(x + y)} = x + c

{1 − log(x + y)}
2

− log{1 + log(x + y)} = x + c

5. 

A. 

B. 

C. 

D. None of these

(2x2 + 3y2 − 7)xdx − (3x2 + 2y2 − 8)ydy = 0

(x2 + y2 − 1) = (x2 + y2 − 3)
5
C

(x2 + y2 − 1)
2

= (x2 + y2 − 3)
5
C

(x2 + y2 − 3)
2

= (x2 + y2 − 1)
5
C

https://dl.doubtnut.com/l/_d11N1mmC1kgD
https://dl.doubtnut.com/l/_x2i1IKCyokeQ


Answer: C

Watch Video Solution

6. The solution of  is equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: A

Watch Video Solution

=
dy

dx

(x − 1)2 + (y − 2)2 tan− 1( )
y− 2

x− 1

(xy − 2x − y + 2)tan− 1( )y− 2

x− 1

{(x − 1)2 + (y − 1)2}tan− 1( ) − 2(x − 1)(y − 2) = 2(x − 1
y − 2

x − 1

{(x − 1)2 + (y − 1)2} − 2(x − 1)(y − 2)tan− 1( ) = 2(x − 1
y − 1

x − 1

{(x − 1)2 + (y − 1)2 tan− 1( ) − 2(x − 1)(y − 2) = logC(x −
y − 2

x − 1

https://dl.doubtnut.com/l/_x2i1IKCyokeQ
https://dl.doubtnut.com/l/_dEhzubST0gvD


7. Di�erentiate the following w.r.t x 

log(logx) , x > 1

Watch Video Solution

8. Di�erentiate the following w.r.t x 

Watch Video Solution

esin − 1 x

9. Find 

Watch Video Solution

, if 3xy + y2 = tanx + 2y
dy

dx

10. Find  ,if x+2y = cosx

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_ucT5pWKdz1Rw
https://dl.doubtnut.com/l/_YpE6V1x5iq7u
https://dl.doubtnut.com/l/_P5fzrOfVSgXW
https://dl.doubtnut.com/l/_Z5ecWhz4Hcxt
https://dl.doubtnut.com/l/_91s5GhhUmcD0


11. Di�erentiate the following function w.r.t x 

Watch Video Solution

cos(x3). sin2(x5)

12. A curve passes through  and is such that the square of the

ordinate is twice the rectangle contained by the abscissa and the

intercept of the normal. Then the equation of curve is

A. a. 

B. b. 

C. c. 

D. d. All of these

Answer: C

Watch Video Solution

(2, 1)

x2 + y2 = 9x

4x2 + y2 = 9x

4x2 + 2y2 = 9x

https://dl.doubtnut.com/l/_91s5GhhUmcD0
https://dl.doubtnut.com/l/_TEOZujfMusIH


13. Find 

Watch Video Solution

, if 2 sin2 x + 3 cos2 y = 5
dy

dx

14. Determine all the curves for which the ratio of the length of the

segment intercepted be any tangent on the Y-axis to the length of the

radius vector is constant.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(y + √x2 − y2)xk− 1 = c

(y + √x2 + y2)xk− 1 = c

(y − √x2 − y2)xk− 1 = c

(y − √x2 + y2)xk− 1 = c

https://dl.doubtnut.com/l/_hn58i4EV20fF
https://dl.doubtnut.com/l/_1q1Buo8PV0na


Exercise For Session 3

15. A point  nores on the curve  for each

position  of p, perpendiculars are drawn from origin upon the

tangent and normal at P, the length (absolute valve) of them being

 brespectively, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P (x, y) x + y = a , a > 0
2
3

2
3

2
3

(x, y)

p1(x) and P2(x)

. < 0
dp1

dx

dp2

dx

. ≤ 0
dp1

dx

dp2

dx

. ≥ 0
dp1

dx

dp2

dx

. ≥ 0
dp1

dx

dp2

dx

1. (1 + x2) + y = etan − 1 xdy

dx

https://dl.doubtnut.com/l/_BYZknnuiIOyf
https://dl.doubtnut.com/l/_312hVAUWPtb1


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

2yetan − 1 x = e2 tan − 1 x + C

yetan − 1x = e2 tan − 1x + C

2yetan − 1x = e2 tan − 1x + C

2. Solution of di�erential equation  is

A. a) 

B. b) 

C. c) 

D. d) None of these

Answer: A

Watch Video Solution

+ y = x√y
dy

dx

x

1 − x2

3√y + (1 − x2) = c(1 − x2)
1 / 4

√y + (1 − x2) = c(1 − x2)
3 / 23

2

3√y − (1 − x2) = c(1 − x2)
1 / 4

https://dl.doubtnut.com/l/_312hVAUWPtb1
https://dl.doubtnut.com/l/_IPhovPNQ832c


3. Solve 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

+ x sin 2y = x3 cos2 y
dy

dx

ex2 = (x2 − 1)ex2 tany + c

ex2 tany = (x2 − 1)ex2 + c
1
2

ex2 tany = (x2 − 1)tany + c

4. The solution of  is

A. 

B. 

C. 

(x2 − 1)dy/dx ⋅ siny − 2x ⋅ cos y = 2x − 2x3

y2 = ax + c√1 − x2

y3 = ax + cx√1 − x3

y2 = ax + c√1 − x2

https://dl.doubtnut.com/l/_IPhovPNQ832c
https://dl.doubtnut.com/l/_zklW5vDYjZ1U
https://dl.doubtnut.com/l/_1dsv0PskJ3yF


D. None of these

Answer: B

Watch Video Solution

5. The solution of  is

A. a) 

B. b) 

C. c) 

D. d) None of these

Answer: C

Watch Video Solution

+ logy = (logy)2,
dy

dx

y

x

y

x2

x = logy + C
1

2x

x2 + logy = C

= + C
1

x logy

1

2x2

6. The solution of  is+ yf' (x) − f(x). f' (x) = 0, y ≠ f(x)
dy

dx

https://dl.doubtnut.com/l/_1dsv0PskJ3yF
https://dl.doubtnut.com/l/_kiETUYluBegF
https://dl.doubtnut.com/l/_KAJ3glTFkWp2


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = f(x) + 1 + ce−f ( x )

y − ce−f ( x )

y = f(x) − 1 + ce−f ( x )

7. The solution of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x2 − 1) ⋅ siny − 2x ⋅ cos y = 2x − 2x3dy

dx

(x2 − 1)cos y = − x2 + C
x4

2

(x2 − 1)siny = − x2 + C
x4

2

(x2 − 1)cos y = − + C
x4

2
x2

2

(x2 − 1)siny = − + C
x4

2
x2

2

https://dl.doubtnut.com/l/_KAJ3glTFkWp2
https://dl.doubtnut.com/l/_fd1FQ1pkG7Md


8. The Curve possessing the property that the intercept made by the

tangent at any point of the curve on they-axis is equal to square of the

abscissa of the point of tangency, is given by

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y2 = x + c

y = 2x2 + cx

Y = − x2 + cx

9. The tangent at a point P of a curve meets the y-axis at A, and the line

parallel to y-axis at A, and the line parallel to y-axis through P meets the x-

axis at B. If area of  is constant (O being the origin), Then the

curve is

ΔOAB

https://dl.doubtnut.com/l/_fd1FQ1pkG7Md
https://dl.doubtnut.com/l/_HS5qvt4JtlLB
https://dl.doubtnut.com/l/_grtxwvEHIGnl


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cx2 − xy + k = 0

y2 + 2x2 = cx

3x2 + 4y2 = k

xy − x2y2 + kx = 0

10. The value of k such that the family of parabolas  is the

orthogonal trajectory of the family of ellipse  is

A. 

B. 

C. 

D. 

Answer: D

y = cx2 + k

x2 + 2y2 − y = c,

1

1

2

1

3

1

4

https://dl.doubtnut.com/l/_grtxwvEHIGnl
https://dl.doubtnut.com/l/_md7gUXsKCUSq


Exercise For Session 4

Watch Video Solution

1. The solution of  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

xdy + ydx + 2x3dx = 0

xy + x4 = c

xy + x4 = c
1

2

+ = c
x2

y

x4

4

2. Find the solution of 

Watch Video Solution

ydx − xdy + (1 + x2)dx + x2 sinydy = 0

https://dl.doubtnut.com/l/_md7gUXsKCUSq
https://dl.doubtnut.com/l/_46EHT2ZzhDEA
https://dl.doubtnut.com/l/_fvJGMLO6qLUB


3. Solve the di�erential equation : 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y√1 − x2dy − √1 + y2dx = 0

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

2x − y + (x2 + y2)
3 / 2

= c
2

3

2y − x2 + (x2 + y2)
3 / 2

= c
2

3

4. Solution of the di�erential equation , is

A. 

B. 

C. 

D. 

= ( − 1)dx
xdy

x2 + y2

y

x2 + y2

tan− 1( ) + x = c
x

y

tan− 1( ) + x = c
y

x

tan− 1( ) + x2 = c
y

x

https://dl.doubtnut.com/l/_GdVa6ew01bk9
https://dl.doubtnut.com/l/_kHbSVBamwidv


Answer: B

Watch Video Solution

5. Solve the di�erential equation

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(ye )dx = (x(e ) + y2)dy(y ≠ 0)
x
y

x
y

ex / y = − cos y + c

ex / y = + 2 cos y = c

ex / y = x cos y + c

ex / y = 2 cos y + c

6. The solution of  is given by

A. 

x sin( )dy = {y sin( ) − x}dx,
y

x

y

x

logx + cos( ) = logC
y

x

https://dl.doubtnut.com/l/_kHbSVBamwidv
https://dl.doubtnut.com/l/_mTKnwOpJkBCc
https://dl.doubtnut.com/l/_28jn01LHwfGj


B. 

C. 

D. None of these

Answer: B

Watch Video Solution

logx − cos( ) = logC
y

x

log( ) − cos( ) = logC
x

y

y

x

7. Solve 

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

= √
xdx + ydy

xdy − ydx

a2 − x2 − y2

x2 + y2

sin− 1(√x2 + y2) = a tan− 1 + c

sin− 1(√x2 + y2) = tan− 1( ) + c
1

a

y

x

sin− 1(√x2 + y2) = tan− 1( ) + c
y

x

https://dl.doubtnut.com/l/_28jn01LHwfGj
https://dl.doubtnut.com/l/_VJkxKo2QSbEO


8. Solve the following di�erential equation:

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(1 + ex / y)dx + ex / y(1 − )dy = 0
x

y

x − yex / y = c

x + yex / y = c

y − ex / y = c
x

y

9. Solution of the di�erential equation  .

A. 

B. 

C. 

=
x + y

dy

dx

y − x
dy

dx

x sin2(x2 + y2)

y3

−cot(x2 + y2) = ( )
2

+ C
x

y

tan(x2 + y2) = x2y2 + C

cot(x2 + y2) = + C
x

y

https://dl.doubtnut.com/l/_atWlop5g5QQt
https://dl.doubtnut.com/l/_vyP8yvejS3tm


Exercise For Session 5

D. None of these

Answer: A

Watch Video Solution

10. The solution of  is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+ =
dy

dx

y

x

1

(1 + logx + logy)2

xy(1 + log(xy)) = C

xy2(1 + log(xy)) = C

xy(1 + log(xy))2 = C

xy(1 + (logxy)2) − = C
x2

2

https://dl.doubtnut.com/l/_vyP8yvejS3tm
https://dl.doubtnut.com/l/_t0CJMfo2wiKW
https://dl.doubtnut.com/l/_DpwbgB03muGL


1. Show that the curve for which the normal at every point passes

through a �xed point is a circle.

A. a circle

B. an ellipse

C. a hyperbola

D. Nono of these

Answer: A

Watch Video Solution

2. If the tangent at any point  of a curve meets the axis of  �nd

the curve for which  being the origin.

A. 

B. 

C. 

P X ∈ T

OP = PT , O

x = cy2

x = cy2 or x = c/y2

x = cy or x = c/y

https://dl.doubtnut.com/l/_DpwbgB03muGL
https://dl.doubtnut.com/l/_xnkAMu49lCCW


D. None of these

Answer: C

Watch Video Solution

3. Di�erentiate the following w.r.t x 

Watch Video Solution

ex

sinx

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

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

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

equation of the curve.

A. 

B. 

x2 + y2 = 5x

x2 − y2 = 5x

https://dl.doubtnut.com/l/_xnkAMu49lCCW
https://dl.doubtnut.com/l/_LhyqSVyQJy1m
https://dl.doubtnut.com/l/_zuMV2bO7OUJe


C. 

D. All of these

Answer: A

Watch Video Solution

x2y2 = 5x

5. We are given the curvers  through the point 

any , where  is di�erentiable ,  R

through  Tangents drawn to both the curves at the points with

equal abscissae intersect on the same point on the X- axists 

The function  is

A. 

B. 

C. 

D. 

y = ∫
x

− ∞

f(t)dt (0, )
1

2

y = f(x) f(x) > 0 and f(x) ∀x ∈

(0, 1)

f(x)

f(x) = x2 + x + 1

f(x) =
x2

e2

f(x) = e2x

https://dl.doubtnut.com/l/_zuMV2bO7OUJe
https://dl.doubtnut.com/l/_Ce2IjHPXTyfK


Answer: C

Watch Video Solution

6. Find the equation of all possible curves such that length of intercept

made by any tangent on x-axis is equal to the square of X-coordinate of

the point of tangency. Given that the curve passes through (2,1)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = e± 2√y /x

x = e± √y /x

x = e± √y /x − 1

xy + e±y /x − 1 = 0

https://dl.doubtnut.com/l/_Ce2IjHPXTyfK
https://dl.doubtnut.com/l/_C3QbU1QyLfTv


Exercise Single Option Correct Type Questions

7. Di�erentiate the following w.r.t x 

Watch Video Solution

log(cos(ex))

8. Find the 5th term of GP if the �rst term is 4 and common ratio is 2.

Watch Video Solution

1. Find the sum of n terms of the AP 6,13,20.....

Watch Video Solution

2. If the 5th term of AP is 16 and the common di�erence is 4. Find the

20th term of the AP.

https://dl.doubtnut.com/l/_1ad0FjABNz6i
https://dl.doubtnut.com/l/_SZdYxeIx0GWA
https://dl.doubtnut.com/l/_GY5r0xXRLHem
https://dl.doubtnut.com/l/_uRrsndszimc8


Watch Video Solution

3. 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

ye = e
x
y

xe = e
x
y

xe = e
y

x

ye = e
y

x

4. Di�erentiate the following w.r.t x 

Watch Video Solution

ex + ex
3

+ ex
5

https://dl.doubtnut.com/l/_uRrsndszimc8
https://dl.doubtnut.com/l/_ncWEYJIQ71AO
https://dl.doubtnut.com/l/_fbHyvE4nz8vG


5. A curve is such that the area of the region bounded by the co-ordinate

axes, the curve & the coordinate of any point on it is equal to the cube of

that ordinate. The curve represents

A. a pair of straight lines

B. a circle

C. a parabola

D. am ellipse

Answer: C

Watch Video Solution

6. The value of the constant 'm' and 'c' for which y = mx + c is a solution of

the di�erential equation  - 3 (dy/dx) -4y = -4x is:

A. is m =-1,c

B. is m =1,c

(d2 )
y

dx2

= 3/4

= − 3/4

https://dl.doubtnut.com/l/_aAiQUtdsLpx7
https://dl.doubtnut.com/l/_09iIQXa6ChVK


C. no such real m,c

D. is m =1,c

Answer: B

Watch Video Solution

= 3/4

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

transform the di�erential equation  in to a

homogeneous equation.

A. m=0

B. m=1

C. 1m=3//2`

D. No value of m

Answer: C

Watch Video Solution

m y = um

2x4y + y4 = 4x6dy

dx

https://dl.doubtnut.com/l/_09iIQXa6ChVK
https://dl.doubtnut.com/l/_WPqmFh25O9hc


8. The solution of the di�erential equation,

 where  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 cos − y sin = − 1,
dy

dx

1

x

1

x
y → − 1asx → ∞

y = sin − cos
1

x

1

x

y =
x + 1

x sin 1
x

y = sin + cos
1

x

1

x

y =
x + 1

x cos 1
x

9. A wet porous subtance in the open air loses its moisture at a rate

proportional to the moisture content. If a sheet hung in the wind loses

half its moisture during the �rst hour, then the time when it would have

lost  of its moisture is (weather conditions remaining same)

A. (a) more than 100 h

99.9 %

https://dl.doubtnut.com/l/_WPqmFh25O9hc
https://dl.doubtnut.com/l/_BdxTHEzdVs7e
https://dl.doubtnut.com/l/_T8JsSfqQews3


B. (b) more than 10 h

C. (c) approximately 10 h

D. (d) None of these

Answer: C

Watch Video Solution

10. The equation of tangent in slope form to the the parabola  is

Watch Video Solution

y2 = 4x

11. A function  satis�es 

. If ,

then f(x) is

A. 

B. 

y = f(x)

(x + 1)f ′ (x) − 2(x2 + x)f(x) = , Aax > − 1
ex

2

x + 1
f(0) = 5

( ). ex
23x + 5

x + 1

( ). ex
26x + 5

x + 1

https://dl.doubtnut.com/l/_T8JsSfqQews3
https://dl.doubtnut.com/l/_Qnz3nYA9sK7r
https://dl.doubtnut.com/l/_ViMPQ2sAJOMx


C. 

D. 

Answer: B

Watch Video Solution

( ). ex
26x + 5

(x + 1)2

( ). ex
25x − 6x

x + 1

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

normal is constant and has a length equal to a is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x − aIn(√y2 − a2 + y) = C

x + a√a2 − y2 = C

(y − a)2 = Cx

ay = tan− 1(x + c)

https://dl.doubtnut.com/l/_ViMPQ2sAJOMx
https://dl.doubtnut.com/l/_eLLIVmymXseF
https://dl.doubtnut.com/l/_JCBcvUHh5pE8


13. The di�erential equation corresponding to the family of curves

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = ex(ax + b)

+ 2 − y = 0
d2y

dx2

dy

dx

− 2 + y = 0
d2y

dx2

dy

dx

+ 2 + y = 0
d2y

dx2

dy

dx

− 2 − y = 0
d2y

dx2

dy

dx

14. The equation to the orthogonal trajectories of the system of

parabolas  is

A. 

B. 

C. 

y = ax2

+ y2 = C
x2

2

x2 − = C
x2

2

− y2 = C
x2

2

https://dl.doubtnut.com/l/_JCBcvUHh5pE8
https://dl.doubtnut.com/l/_AtX6mpdbcI2b


D. 

Answer: A

Watch Video Solution

x2 − = C
y2

2

15. A function satisfying , where  is

Watch Video Solution

∫
1

0
f(tx)dt = nf(x) x > 0

16. The substituion  transforms the di�erential equation

 into a homogeneous di�erential equation

for

A. 

B. 0

C. 

D. No value of 

y = zα

(x2y2 − 1)dy + 2xy3dx = 0

α = − 1

α = 1

α

https://dl.doubtnut.com/l/_AtX6mpdbcI2b
https://dl.doubtnut.com/l/_XlwP3MPYSwlC
https://dl.doubtnut.com/l/_gW4VGWinxSRE


Answer: A

Watch Video Solution

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

 is

A. 

B. 

C. 

D. xy=6

Answer: D

Watch Video Solution

(2, 3)

∫
t

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

x2 + y2 = 13

y2 = x
9

2

+ = 1
x2

8

y2

18

18. Which one of the following curves represents the solution of the

initial value problem , where = 100 − y
dy

dx
y(0) = 50

https://dl.doubtnut.com/l/_gW4VGWinxSRE
https://dl.doubtnut.com/l/_r1g430BGIoPN
https://dl.doubtnut.com/l/_gjKhw78xLwOU


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gjKhw78xLwOU


Exercise More Than One Correct Option Type Questions

1. The di�erential equation 

A. is of order 1

B. is of degree 2

C. is linear

D. is non-linear

Answer: A::B::D

Watch Video Solution

x + = y2dy

dx

3
dy

dx

2. The function  satisfying the equation

A. 

B. 

f(x)

f 2(x) + 4f' (x)f(x) + (f' (x))2 = 0

f(x) = C. e
(2 − √3)x

f(x) = C. e
(2 + √3)x

https://dl.doubtnut.com/l/_Dkx8GbZgNuTy
https://dl.doubtnut.com/l/_wPcnCFxAkUfz


C. 

D. 

Answer: C::D

Watch Video Solution

f(x) = C. e
(√3 − 2)x

f(x) = C. e
− (2 + √3)x

3. The set of all the points on the circumference of a circle.

Watch Video Solution

4. Family of curves whose tangent at a point with its intersection with the

curve  form an angle of  is 

a.  

b.  

c.  

d. 

A. 

xy = c2 π

4

y2 − 2xy − x2 = k

y2 + 2xy − x2 = k

y = x − 2c tan− 1( ) + k
x

c

y = cIn
∣∣
∣

∣∣
∣

− x + k
c + x

c − x

y2 − 2xy − x2 = k

https://dl.doubtnut.com/l/_wPcnCFxAkUfz
https://dl.doubtnut.com/l/_yK5DjSAlyF3F
https://dl.doubtnut.com/l/_yhOfjNhWvrBw


B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

y2 + 2xy − x2 = k

y = x − 2c tan− 1( ) + k
x

c

y = cIn
∣∣
∣

∣∣
∣

− x + k
c + x

c − x

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

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x( ) = y. log( )
dy

dx

y

x

y = xe1 − c

y = xe1 + c

y = ex. eCx

y = xeCx

https://dl.doubtnut.com/l/_yhOfjNhWvrBw
https://dl.doubtnut.com/l/_cy1Sac5fcob8


6. Di�erentiate the following w.r.t x 

cosx.cos2x.cos3x

Watch Video Solution

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

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

A.  is homogeneous of degree zero.

B.  is homogeneous de�erntial

equation.

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

x

x. log dx + sin− 1 dy = 0
y

x

y2

x

y

x

https://dl.doubtnut.com/l/_cy1Sac5fcob8
https://dl.doubtnut.com/l/_7JvckHfQrliN
https://dl.doubtnut.com/l/_LCsIxmvuNmuf
https://dl.doubtnut.com/l/_7WsUTdLxvy3E


C.  is not homogenous.

D.  is a homogeneous de�erential

equation.

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

Watch Video Solution

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

(x2 + y2)dx − (xy2 − y3)dy = 0

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

and satisfying the di�erential equation  is such

that

A. it is a constanat function

B. it is periodic

C. it is neither an even nor an odd function

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

Answer: A::B::D

y = f(x)

+ y cos x = cos x
dy

dx

https://dl.doubtnut.com/l/_7WsUTdLxvy3E
https://dl.doubtnut.com/l/_BBgockWnH0Au


Watch Video Solution

10. Di�erentiate the following w.r.t x 

cos(logx + ) , x > 0

Watch Video Solution

ex

11. Di�erentiate the following w.r.t x 

Watch Video Solution

sin(tan− 1(e−x))

12. Let  is a Solution of the di�erential equation 

 then

A. m=-6

B. n=-6

C. m=9

y = (A + Bx)e3x

+ m + ny = 0, m, n ∈ I,
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_BBgockWnH0Au
https://dl.doubtnut.com/l/_X8HBxY46PxWh
https://dl.doubtnut.com/l/_074gkmEnVIjq
https://dl.doubtnut.com/l/_Noe12SkijYEY


D. n=9

Answer: A::D

Watch Video Solution

13. A curve C has the property that its intial ordinate of any tangent

drawn is less the abscissa of the point of tangency by unity. 

Statement I. Di�erential equation satisfying tha curve is linear. 

Statement II. Degree of di�erential equation is one.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

https://dl.doubtnut.com/l/_Noe12SkijYEY
https://dl.doubtnut.com/l/_gRgSx5CtDUA7


Exercise Statement I And Ii Type Questions

Answer: b

Watch Video Solution

1. Statement I Di�erential equation corresponding to all lines, ax+by+c=0

has the order 3. 

Statement II Gereral solution of a di�erential equation of nth order

contains n independent arbitaray constanis.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

https://dl.doubtnut.com/l/_gRgSx5CtDUA7
https://dl.doubtnut.com/l/_PmyAe8yIJcyt


Answer: d

Watch Video Solution

2. Statement I Integral curves denoted by the �rst order linear di�erential

equation  are family of parabolas passing throught the

origin. 

Statement II Every di�erential equation geomrtrically represents a family

of curve having some common property.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: d

− y = − x
dy

dx

1

x

https://dl.doubtnut.com/l/_PmyAe8yIJcyt
https://dl.doubtnut.com/l/_L4REba3LH24W


Watch Video Solution

3. Statement I The solution of

 Statement II Such

type of di�erential equation can only be solved by the substitution x=vy.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: d

Watch Video Solution

(ydx − xdy)cos( ) = ny2dx  is sin( ) = Cenx
x

y

x

y

https://dl.doubtnut.com/l/_L4REba3LH24W
https://dl.doubtnut.com/l/_a3g7yH7yCbIp


4. Statement 1 : The order of the di�erential 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.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: A

Watch Video Solution

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

2x+ c6

https://dl.doubtnut.com/l/_diRlhFxOSG1e


5. Consider di�erential equation   

Statement I For many member of this family  as   

Statement II Any solution of this di�erential equation is a polynomial of

odd degree with positive coe�cient of maximum power.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: a

Watch Video Solution

(x2 + 1). = 2x.
d2y

dx
2

dy

dx

y → ∞ x → ∞.

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


6. Statement I Order of di�erential equation of family of parabola whose

axis is parallel to y-axis and latusrectum is �xed is 2. Statement II Order of

�rst equation is same as actual number of arbitary constant present in

di�erential equation.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_88LTsmyDwMLk


7. Statement I The di�erential equation of all non-vertical lines in a plane

is   

Satement II The general equation of all non-vertical lines in a plane is

ax+by=1, where 

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: d

Watch Video Solution

= 0.
d2x

dy2

b ≠ 0.

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


8. Statement I The order of di�erential equation of all conics whose

centre lies at origin is , 2. 

Statement II The order of di�erential equation is same as number of

arbitary unknowns in the given curve.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: d

Watch Video Solution

https://dl.doubtnut.com/l/_z32K41BcINJV


Exercise Passage Based Questions

9. Statement I y=asin x+bcos x is general solution of y''+y=0. 

Statement II y=a sin x+b cos x is a trigonometic function.

A. Statement I is true ,and Statement II is the correct explanation for

Statement I.

B. Statement I is true, Statement II is true and Statement II is not the

correct explanation for Statment I

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: b

Watch Video Solution

https://dl.doubtnut.com/l/_2vX7WvmYEpyi


1. Di�erentiate the following w.r.t x 

Watch Video Solution

ex
3

2. Let  satis�es the equation  

  

y satis�es the di�erential equation

A. -1

B. 2

C. 1

D. 0

Answer: D

Watch Video Solution

y = f(x)

f(x) = (e−x + ex)cos x − 2x + ∫
x

0
(x − t)f ′ (t)dt

https://dl.doubtnut.com/l/_60NLTY63xuqz
https://dl.doubtnut.com/l/_2ak3I19ODebO
https://dl.doubtnut.com/l/_VCjnODHOL6eW


3. Let y=f(x) satis�es the equation 

  

The value of f'(0)+f''(0)equals to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = (e−e + ex)cos x − 2x − ∫
x

0

(x − t)f' (t)dt.

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

5

2

5

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

5

2

5

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

5

2

5

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

5

2

5

4. For a certain curve y=f(x) satisfying 

 f(x) has a local minimum value 5 when x=1, Find the

equation of the curve and also the gobal maximum and global minimum

values of f(x) given that 

A. 0

= 6x − 4,
d2y

dx
2

0 ≤ x ≤ 2.

https://dl.doubtnut.com/l/_VCjnODHOL6eW
https://dl.doubtnut.com/l/_KWqddO1omLxw


B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

5. 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: A

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_KWqddO1omLxw
https://dl.doubtnut.com/l/_CUuq2bml3ZbI


Watch Video Solution

6. If any di�erentisl equation in the form 

  

then each term can be intergrated separately. 

For example, 

  

The solution of the di�erential equation 

 is

A. (a)

B. (b)

C. (c)

D. (d)None of these

Answer: A

Watch Video Solution

f(f1(x, y)d(f1(x, y) + ϕ(f2(x, y)d(f2(x, y)) + .... = 0

∫sinxyd(xy) + ∫( )d( ) = − cos xy + ( )
2

+ C
x

y

x

y

1

2
x

y

(xy4 + y)dx − xdy = 0

Cx = esin − 1
y
x

xesin − 1 = c
y
x

x + esin − 1 = c
y
x

https://dl.doubtnut.com/l/_CUuq2bml3ZbI
https://dl.doubtnut.com/l/_ecZv7616eRqe
https://dl.doubtnut.com/l/_iWMbeX4UGMHe


7. If any di�erentisl equation in the form 

  

then each term can be intergrated separately. 

For example, 

  

The solution of the di�erential equation 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(f1(x, y)d(f1(x, y) + ϕ(f2(x, y)d(f2(x, y)) + .... = 0

∫sinxyd(xy) + ∫( )d( ) = − cos xy + ( )
2

+ C
x

y

x

y

1

2
x

y

(xy4 + y)dx − xdy = 0

+ ( )
2

= C
x3

4

1

2
x

y

+ ( )
3

= C
x4

4

1

3

x

y

− ( )
3

= C
x4

4

1

2
x

y

− ( )
2

= C
x4

4

1
2

x

y

https://dl.doubtnut.com/l/_iWMbeX4UGMHe


8. If any di�erential equation in the form 

  

then each term can be intergrated separately. 

For example, 

  

Solution of di�erential equation 

 is

A. 

B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

f(f1(x, y)d(f1(x, y) + ϕ(f2(x, y)d(f2(x, y)) + .... = 0

∫sinxyd(xy) + ∫( )d( ) = − cos xy + ( )
2

+ C
x

y

x

y

1
2

x

y

(2x cos y + y2 cos x)dx + (2y sinx − x2 siny)dy = 0

x2 cos y + y2 sinx = C

x cos y + y sinx = C

x2 cos2 y + y2 sin2
x = C

https://dl.doubtnut.com/l/_f6GnUNm80DWO


9. Di�erential equation  can be solved by separating

variable   

The equation of the curve to the point (1,0) which satsi�es the di�erential

equation  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= f(x)g(y)
dy

dx

= f(x)dx.
dy

g(y)

(1 + y2)dx = xydy = 0

x2 + y2 = 1

x2 − y2 = 1

x2 + y2 = 2

10. Di�erential equation  can be solved by separating

variable   

Solution of the di�erential equation  is

= f(x)g(x)
dy

dx

= f(x)dx.
dy

g(y)

+ = 0
dy

dx

1 + y2

√1 − x2

https://dl.doubtnut.com/l/_NBsuCzfETYDf
https://dl.doubtnut.com/l/_YKwN3KjnSYua


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1 y + sin− 1 x = C

tan− 1 x + sin− 1 y = C

tan− 1 y ⋅ sin− 1 x = C

tan− 1 y − sin− 1 x = C

11. Di�erential equation  can be solved by separating

variable   

If  then y is equal to

A. 

B. 

C. In (1+x)-1

D. None of these

= f(x)g(x)
dy

dx

= f(x)dx.
dy

g(y)

= 1 + x + y + xy and y( − 1) = 0,
dy

dx

e
1 − x2

2

e − 11 + x2

2

https://dl.doubtnut.com/l/_YKwN3KjnSYua
https://dl.doubtnut.com/l/_H1C7v5Mk2ILD


Answer: B

Watch Video Solution

12. Let C be the set of curves having the property that the point of

intersection of tangent with y-axis is equidistant from the point of

tangency and origin (0,0) 

If  such that  

 Curve is passing through   

 Curve is passing through   

The number of common tangents for  is

A. 1

B. 2

C. 3

D. None of these

Answer: C

h id l i

C1, C2 ∈ C

C1 : (1, 0)

C2 : ( − 1, 0)

C1 and C2

https://dl.doubtnut.com/l/_H1C7v5Mk2ILD
https://dl.doubtnut.com/l/_lfzH0iqxvAfo


Di�erential Equations Exerise 5

Watch Video Solution

13. Let C be the set of curves having the property that the point of

intersection of tangent with y-axis is equidistant from the point of

tangency and origin (0,0) 

If   

 is passing through (2,4). If  is tangent to , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C3 ∈ C

C3 : + = 1.
x

a

y

b
C3

25a + 10b2 − ab2 = 0

25a + 10b − 13ab = 0

13a + 25b − 16ab = 0

29a + b − 13ab = 0

https://dl.doubtnut.com/l/_lfzH0iqxvAfo
https://dl.doubtnut.com/l/_vao4TMllAoDZ
https://dl.doubtnut.com/l/_lZWDrT3S6090


1. Prove that 

Watch Video Solution

3 tan2( ) + cos esc( ) + 2 tan2( ) = 9
π

6

π

6

π

3

2. Match the following : 

Watch Video Solution

3. Match the following : 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_lZWDrT3S6090
https://dl.doubtnut.com/l/_3dqwg3GrBIO2
https://dl.doubtnut.com/l/_enuS4PfnCuU5


Exercise Single Integer Answer Type Questions

1. Find the constant of intergration by the general solution of the

di�erential equation  if curve

passes through (1,1).

Watch Video Solution

(2x2y − 2y4)dx + (2x3 + 3xy3)dy = 0

2. A tank initially contains 50 gallons of fresh water. Brine contains 2

pounds per gallon of salt, �ows into the tank at the rate of 2 gallons per

minutes and the mixture kept uniform by stirring, runs out at the same

rate. If it will take for the quantity of salt in the tank to increase from 40

to 80 pounds (in seconds) is , then �nd 

Watch Video Solution

206λ λ

https://dl.doubtnut.com/l/_enuS4PfnCuU5
https://dl.doubtnut.com/l/_6xqet4nS0zZd
https://dl.doubtnut.com/l/_bD0uasTX1F5K


3. If  is di�erentiable function satis�es:  

  

 Find f(x).

Watch Video Solution

f :R − { − 1} → R and f

f((x) + f(y) + xf(y)) = y + f(x) + yf(x) ∀x,

y ∈ R − { _ 1}

4. If  is a di�erential real-valued function satisfying

 then the value of  is always less than or equal

to …….

Watch Video Solution

ϕ(x)

ϕ' (x) + 2ϕ(x) ≤ 1, 2ϕ(x)

5. The degree of the di�erential equation satisfying by the curves

 is ……..

Watch Video Solution

√1 + x − a√1 + y = 1,

https://dl.doubtnut.com/l/_IpchmHKa5xcY
https://dl.doubtnut.com/l/_FadsYzWren3H
https://dl.doubtnut.com/l/_PChUmZrrwPhZ


6. Let  be a di�erentiable bounded function satisfying

. If  is bounded in

between , and , then the number of intergers between 

 is/are (where .

Watch Video Solution

f(x)

2f 5(x). f' (x) + 2(f' (x))3. f 5(x) = f' ' (x) f(x)

y = k1 y = k2

k1 and k2 f(0) = f' (0) = 0)

7. Let  be a function satisfying , 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) = 2

y ′ (0) = 1 y(x) y(α) 2α

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

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

the hole is according to the law  , where  and  ,

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

r H

a

v(t) = k√2gh(t) v(t) h(t)

https://dl.doubtnut.com/l/_mvZyVvaseKIs
https://dl.doubtnut.com/l/_2pukfBZvbm7t
https://dl.doubtnut.com/l/_GtlSQ6O4SdQM


Exercise Subjective Type Questions

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

gravity.

Watch Video Solution

t, g

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

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

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

 where  and  are, respectively, the velocity of

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

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

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

Watch Video Solution

12cm2

v(t) = 0.6√2gh(t), v(t) h(t)

t, g

https://dl.doubtnut.com/l/_GtlSQ6O4SdQM
https://dl.doubtnut.com/l/_KIjvjzGY0KmN


2. Let  satis�es the functional equation 

. If f'(1) = e, determine

f(x).

Watch Video Solution

f :R+ → R

f(xy) = exy−x−y{eyf(x) + exf(y)}, ∀x, y ∈ R+

3. Let y=f(x)be curve passing through  such that tangent at any

point P on the curve lying in the �rst quadrant has positive slope and the

tangent and the normal at the point P cut the x-axis at A and B

respectively so that the mid-point of AB is origin. Find the di�erential

equation of the curve and hence determine f(x).

Watch Video Solution

(1, √3)

4. If  and  are the solutions of the di�erential equation 

, where P and Q are functions of  alond and ,

then move that , where c is an arbitrary constant.

Watch Video Solution

y1 y2

+ Py = Q
dy

dx
x y2 = y1z

z = 1 + ce
− ∫ ( )dx

Q

y1

https://dl.doubtnut.com/l/_0O8dIDjoi2sr
https://dl.doubtnut.com/l/_19rE4IgQBfl1
https://dl.doubtnut.com/l/_EcNjjHmVwLqQ


Di�erential Equations Exerise 7

Exercise Questions Asked In Previous 13 Years Exam

Watch Video Solution

1. Let y=f(x) be a di�erentiable function  and satis�es:  

Watch Video Solution

∀x ∈ R

f(x) = x + ∫
1

0

x2zf(z)dz + ∫
1

0

xz2f(z)dz.

1. If  is di�erentiable function satis�es:  

  

 Find f(x).

Watch Video Solution

f :R − { − 1} → R and f

f((x) + f(y) + xf(y)) = y + f(x) + yf(x) ∀x,

y ∈ R − { _ 1}

https://dl.doubtnut.com/l/_EcNjjHmVwLqQ
https://dl.doubtnut.com/l/_np6zfS1GR2Tn
https://dl.doubtnut.com/l/_ZDQZALCt6HQh


2. A solution curve of the di�erential equation

 passes through the point 

 Then the solution curve is

A. intersects  exactly at one points

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

3.  be a di�erentiable function such that  

 for all  in  Then

A. 

B. 

Letf : (0, ∞) → R

f' (x) = 2 −
f(x)

x
x (0, ∞) and f(1) ≠ 1.

lim
x→ 0 +

∫f'( ) = 1
1

x

lim
x→ 0 +

x∫f( ) = 1
1

x

https://dl.doubtnut.com/l/_Qq8ODXzHVS23
https://dl.doubtnut.com/l/_RIBH3rGIxWZO


C. 

D.  for all 

Answer: A::D

Watch Video Solution

lim
x→ 0 +

x2f' ((x)) = 0

|f(x)| ≤ 2 x ∈ (0, 2)

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

. If , then watch of the following

statements is (are) true?

A. y(-4)=0

B. y(-2)=0

C. y(x) has a critical point in the interval (-1,0)

D. y(x) has no critical point in the interval (-1,0)

Answer: A::C::D

Watch Video Solution

y(x)

(1 + ex)y ′ + yex = 1 y(0) = 2

https://dl.doubtnut.com/l/_RIBH3rGIxWZO
https://dl.doubtnut.com/l/_sb6jIo22XiRf


5. Let y(x) be a solution of the di�erential equation

 if y(0)=2, then which of the following statement

(s) is/are true?

A. P=y+x

B. P=y-x

C. P+Q=1-x+y+y'+(y')^(2)`

D. P-Q=x+y-y'-(y')^(2)`

Answer: B::C::D

Watch Video Solution

(1 + ex)y' + yex = 1.

6. Solve the di�erential equation : =0

Watch Video Solution

y√1 − x2dy − √1 + y2dx

https://dl.doubtnut.com/l/_sb6jIo22XiRf
https://dl.doubtnut.com/l/_qJQbKFprn2Eh
https://dl.doubtnut.com/l/_Z9QMQwDwqeKR


7. Let  (the set of all real numbers) be a positive, non-

constant, and di�erentiable function such that

 . Then the value of  lies in

the interval (a)  (b)   (d) 

A. (2e-1,2e)

B. (e-1,2e-1)

C. 

D. 

Answer: D

Watch Video Solution

f : [ , 1] → R
1

2

f ′ (x) < 2f(x))andf( ) = 1
1

2
∫

1

f(x)dx
1
2

(2e − 1, 2e) (3 − 1, 2e − 1) ( , e − 1)
e − 1

2

(0, )
e − 1

2

( , e − 1)
e − 1

2

(0, )
e − 1

2

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

each point (x,y) be  Then, the equation of the curve

(1, ).
π

6

+ sec( ), x > 0.
y

x

y

x

https://dl.doubtnut.com/l/_iHK9rl4jizcy
https://dl.doubtnut.com/l/_CDXZ8c0U9SQ5


is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin( ) = logx +
y

x

1

2

cos ec = logx + 2
y

x

sec( ) = logx + 2
2y

x

cos( ) = logx +
2y

x

1

2

9. Let  (the set of all real numbers) be a function. Suppose

the function  is twice di�erentiable,  and satis�es

 If the function 

assumes its min in the interval  at , which of the following is

true?

A. 

B. 

f : [0, 1] → R

f f(0) = f(1) = 0

f' ' (x) − 2f' (x) + f(x) ≥ ex, x ∈ [0, 1] e−xf(x)

[0, 1] x =
1

4

f' (x) < f(x), < x <
1

4

3

4

f' (x) > f(x), 0 < x <
1

4

https://dl.doubtnut.com/l/_CDXZ8c0U9SQ5
https://dl.doubtnut.com/l/_MQZbBZNtUPgC


C. 

D. 

Answer: C

Watch Video Solution

f' (x) < f(x), 0 < x <
1

4

f' (x) < f(x), < x < 1
3

4

10. Let  be a function. Suppose the function  is twice

di�erentiable,  and satis�es 

 Which of the following is true

for 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

W t h Vid S l ti

f : [0, 1] → R f

f(0) = f(1) = 0

f' ' (x) − 2f' (x) + f(x) ≥ ex, x ∈ [0, 1]

0 < x < 1?

0 < f(x) < ∞

− < f(x) <
1

2

1

2

− < f(x) < 1
1

4

−∞ < f(x) < 0

https://dl.doubtnut.com/l/_MQZbBZNtUPgC
https://dl.doubtnut.com/l/_gBod5ukkxf10


Watch Video Solution

11. Let  (the set of all real numbers) be a function. Suppose

the function  is twice di�erentiable,  and satis�es 

 Which of the following is true

for  ? (A)  (B)  (C) 

 (D) 

A. g is increasing on 

B. g is decreasing on 

C. g is increasing on (1,2) and decreasing on 

D. g is decreasing on (1,2) and increasing on 

Answer: B

Watch Video Solution

f : [0, 1] → R

f f(0) = f(1) = 0

f' ' (x) − 2f' (x) + f(x) ≥ ex, x ∈ [0, 1]

0 < x < 1 0 < f(x) < ∞ − < f(x) <
1

2

1

2

− < f(x) < 1
1

4
−∞ < f(x) < 0

(1, ∞)

(0, 1)

(2, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_gBod5ukkxf10
https://dl.doubtnut.com/l/_moV53FWJ3zR7


12. Consider the statements : P : There exists some x IR such that f(x) + 2x

= 2(1+x^2) Q : There exists some x IR such that 2f(x) +1 = 2x(1+x). Then

A. Both I and II are true

B. I is true and II is false

C. I is false and II is true

D. Both I and II are false

Answer: C

Watch Video Solution

13. Di�erentiate the following w.r.t x 

Watch Video Solution

(logx)cos x

https://dl.doubtnut.com/l/_fEEtX01IjNtK
https://dl.doubtnut.com/l/_mhipMbQaMwMt


14. Let  where 

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

on  with  Then the value of  is______

Watch Video Solution

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

,
dy(x)

dx
g(x)

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

15. Let  be a continuous function which satis�es 

 Then the value of  is______

Watch Video Solution

f :R → R f(x) =

∫
x

0
f(t)dt. f(1n6)

16. Let a solution y=y(x) of the di�erential equation

 satisfy   

Statement I   

Statement II y(x) is given by 

x√x2 − 1dy − y√y2 − 1dx = 0 y(2) =
2

√3

y(x) = sec(sec− 1 x − )
π

6

= − √1 −
1

y

2√3

x

1

x2

https://dl.doubtnut.com/l/_2bwMjdzXNwTn
https://dl.doubtnut.com/l/_0ExyXFRe1PJD
https://dl.doubtnut.com/l/_IGzfc43HJld6


A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I.

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I.

C. Statement I is true, Statement II is false.

D. Statement I is false, Statement II is true.

Answer: C

Watch Video Solution

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

the di�erential equation  , then  is equal

to:

A. 

B. 

y = f(x) (1, − 1)

, y(1 + xy)dx = xdy f( − )
1

2

−
2

5

−
4
5

https://dl.doubtnut.com/l/_IGzfc43HJld6
https://dl.doubtnut.com/l/_9e3nsv8kN50o


C. 

D. 

Answer: D

Watch Video Solution

2

5

4
5

18. Let y(x) be the solution of the di�erential 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

https://dl.doubtnut.com/l/_9e3nsv8kN50o
https://dl.doubtnut.com/l/_yLmIQaAsf0ny
https://dl.doubtnut.com/l/_Wkht0enTzrLF


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

di�erential equation  If  , then p(t)

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= p(t) − 200.
dp(t)

dt

1

2
p(0) = 100

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

40 − 300e− t/ 2

400 − 300e
t

2

300 − 200e
t

2

600 − 500e
t

2

400 − 300e
t

2

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

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

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

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

= 100 − 12√x.
dP

dx

https://dl.doubtnut.com/l/_Wkht0enTzrLF
https://dl.doubtnut.com/l/_5lkR2YaxKJGm


A. 2500

B. 3000

C. 3500

D. 4500

Answer: C

Watch Video Solution

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

di�erential equation  If  , then the

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

18 (4) ln 18

A. 2log18

B. log9

C. 

D. log18

d = 0. 5p(t) − 450
p(t)

dt
p(0) = 850

1

2

log 18
1

2

https://dl.doubtnut.com/l/_5lkR2YaxKJGm
https://dl.doubtnut.com/l/_nRzn5DPQdWVu


Answer: A

Watch Video Solution

22. If  and y(0)=2, then y(log2) is equal to

A. 5

B. 13

C. -2

D. 7

Answer: D

Watch Video Solution

= y + 3
dy

dx

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

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

given by di�erential equation =-k(T-t) , where  is a constant
dV (t)

dt
k > 0

https://dl.doubtnut.com/l/_nRzn5DPQdWVu
https://dl.doubtnut.com/l/_1TgCl6LFh4F8
https://dl.doubtnut.com/l/_0jBOkWVmqkYm


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

of the equipment is : (1)  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T 2 −
1

k
I −

kT 2

2
I −

k(T − t)
2

2

e−kT

I −
kT 2

2

I −
k(T − t2)

2

e−kT

T 2 −
1

k

24. Solution of the di�erential equation 

is

A. secx=(tanx+C)y

B. ysecx=tanx+C

cos xdy = y(sinx − y)dx, 0 < x <
π

2

https://dl.doubtnut.com/l/_0jBOkWVmqkYm
https://dl.doubtnut.com/l/_MWHC5eQLxpPv


C. ytanx=secx+C

D. tanx=(secx+C)y

Answer: A

Watch Video Solution

25. The di�erential equation which represents the family of curves

 where  are arbitary constants is

A. 

B. y''=y'y

C. yy''=y'

D. 

Answer: D

Watch Video Solution

y = c1e
c2x c1 and c2

y' = y2

yy' ' = (y' )2

https://dl.doubtnut.com/l/_MWHC5eQLxpPv
https://dl.doubtnut.com/l/_1O3gYeJVZUJW
https://dl.doubtnut.com/l/_JhZ9NtzIzd3f


26. The di�erential equation of the family of circles with �xed radius 5

units and centre on the line y=2 is

A. (a)

B. (b)

C. (c)

D. (d)

Answer: C

Watch Video Solution

(x − 2)y'
2 = 25 − (y − 2)2

(y − 2)y'
2 = 25 − (y − 2)2

(y − 2)y'
2 = 25 − (y − 2)2

(x − 2)y'
2 = 25 − (y − 2)2

https://dl.doubtnut.com/l/_JhZ9NtzIzd3f

