
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

DIFFERENTIAL EQUATION

Example

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

equations 

Watch Video Solution

( )
2 / 3

= + 2
d3y

dx
3

dy

dx

2. Write order and degree (if defined) of each of the following differential

equations. 

+ 2 + = 0
d3y

dx
3

d2y

dx
2

dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_tbC6LR6DxQV9
https://dl.doubtnut.com/l/_I9QB7NuIMOwt


Watch Video Solution

3. Form the differential equation, if  where a,b are

arbitary constants.

Watch Video Solution

y2 = 4a(x + a),

4. Find the differential equation of .

Watch Video Solution

xy = aex + be−x

5. Find the differential equation whose solution represents the family :

Watch Video Solution

c(y + c)
2

= x3

https://dl.doubtnut.com/l/_I9QB7NuIMOwt
https://dl.doubtnut.com/l/_Ez7HVHJyBN8O
https://dl.doubtnut.com/l/_PsjotlQTRuc0
https://dl.doubtnut.com/l/_gHV9B9JG9qe1


6. Find the differential equation whose solution represents the family

.

Watch Video Solution

y = ae3x + bex

7. Find the order of the family of curves 

Watch Video Solution

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

8. The differential 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 differential 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/_Iaw62z0wWPQG
https://dl.doubtnut.com/l/_rKWnPAMHZFXp
https://dl.doubtnut.com/l/_HBnXIDz4YkDi
https://dl.doubtnut.com/l/_hGahBZsxgzv5


(iii)  


(iv) All of these

Watch Video Solution

= 0 and = 0
d2x

dy
2

d2y

dx
2

10. The differential 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 differintial 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/_hGahBZsxgzv5
https://dl.doubtnut.com/l/_xUoksdyKJdlH
https://dl.doubtnut.com/l/_Kp1bKzp289qE


( c )  


(d) None of these

Watch Video Solution

{1 + (y1)2}
3

= r2y2
2

12. The differential 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 differential equation of all circle in the first quadrant touch the

coordinate is 

(a)  


(b)  


(x − y)
2
( + y' )

2) = (x + yy' )
2

(x − y)
2
( + y' )

2) = (x + y' )
2

https://dl.doubtnut.com/l/_Kp1bKzp289qE
https://dl.doubtnut.com/l/_iv9hwbvGGDch
https://dl.doubtnut.com/l/_OWCunmfcBxOt


( c )  


(d) None of these

Watch Video Solution

(x − y)2( + y' ) = (x + yy' )2

14. The differential 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

15. The differential equation of all conics whose centre klies at origin, is

given by 

(a)  

(b)  


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

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

https://dl.doubtnut.com/l/_OWCunmfcBxOt
https://dl.doubtnut.com/l/_IpgnhC8Z4itg
https://dl.doubtnut.com/l/_G8bNNwjvRxBt


( c )  


(d) None of these

Watch Video Solution

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

16. Solve 

.

Watch Video Solution

sec2 x tanydx + sec2 y tanxdy = 0

17. Solve .

Watch Video Solution

= ex−y + x2e−ydy

dx

18. Solve the following differential equation:

Watch Video Solution

√1 + x2 + y2 + x2 y2  + xy = 0
dy

dx

https://dl.doubtnut.com/l/_G8bNNwjvRxBt
https://dl.doubtnut.com/l/_qAbSTdXSRLDN
https://dl.doubtnut.com/l/_MC2Sisj3RU67
https://dl.doubtnut.com/l/_bFEIOCClLPd5


19. Solve 

Watch Video Solution

y − x = a(y2 + )
dy

dx

dy

dx

20. Solve  given that when x=0,y=3.

Watch Video Solution

edy /dx = x + 1,

21. Solve 

Watch Video Solution

= sin2(x + 3y) + 5
dy

dx

22. Solve 

Watch Video Solution

(x + y)
2

= a2dy

dx

23. Solve .(2x + 3y − 1)dx + (4x + 6y − 5)dy = 0

https://dl.doubtnut.com/l/_6xgEfhPEEo4L
https://dl.doubtnut.com/l/_aHBjtjgFp2Xy
https://dl.doubtnut.com/l/_VOlhyNMunyQ2
https://dl.doubtnut.com/l/_L0re5wBiACIO
https://dl.doubtnut.com/l/_Qoi6g5Q1fyIh


Watch Video Solution

24. solve 

Watch Video Solution

= √
xdx + ydy

xdy − ydx

a2 − x2 − y2

x2 + y2

25. Solve 

Watch Video Solution

[2√xy − x]dy + ydx = 0

26. Solve 

Watch Video Solution

(x2 + y2)dx − 2xydy = 0.

27. Solve 

Watch Video Solution

2 = +
dy

dx

y

x

y2

x2

https://dl.doubtnut.com/l/_Qoi6g5Q1fyIh
https://dl.doubtnut.com/l/_0sLoWOcUsrqn
https://dl.doubtnut.com/l/_ojT8OzfOLpOd
https://dl.doubtnut.com/l/_ehrpIpDzy3JX
https://dl.doubtnut.com/l/_j8KB8bcnuRpi


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 differential equation

Watch Video Solution

= .
dy

dx

2y − 6x − 4

y − 3x + 3

31. Solve the differential equation 

Watch Video Solution

= .
dy

dx

x + 2y − 1

x + 2y + 1

https://dl.doubtnut.com/l/_pD6N75fO8LFO
https://dl.doubtnut.com/l/_EvXkwCqDKeBC
https://dl.doubtnut.com/l/_WmNetjMzvjZS
https://dl.doubtnut.com/l/_9VHgiOf95T55


32. The solution of the differential 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 differential equation 

 is given by

Watch Video Solution

= ,
dy

dx

−3x − 2y + 5

2x + 3y + 5

34. Solve 

Watch Video Solution

+ 2y = cos x.
dy

dx

https://dl.doubtnut.com/l/_rHWvBd34xrWS
https://dl.doubtnut.com/l/_HnzI9QWvEgFa
https://dl.doubtnut.com/l/_7V3PDP8pmzBP


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 `cos^2x(dy)/(dx)-(tan2x)y=cos^4x ,|x|

Watch Video Solution

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.

https://dl.doubtnut.com/l/_SqF96wfi6EXd
https://dl.doubtnut.com/l/_yej0qBTE5l1v
https://dl.doubtnut.com/l/_tLwOq8LOmWqY
https://dl.doubtnut.com/l/_rIYSPVGQ1Hhd
https://dl.doubtnut.com/l/_kMMG4K2kKSFG


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. 

Watch Video Solution

sec2 y + 2x tany = x3dy

dx

43. Solve 

Watch Video Solution

+ (x + y) = x3(x + y)
3

− 1.
dy

dx

https://dl.doubtnut.com/l/_kMMG4K2kKSFG
https://dl.doubtnut.com/l/_4E7SeV5nAcSP
https://dl.doubtnut.com/l/_HX0l3dwXrSNe
https://dl.doubtnut.com/l/_hDaZQTTQLVpW
https://dl.doubtnut.com/l/_HhxtNRl67OSD


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

47. The differential 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

https://dl.doubtnut.com/l/_KoGrwWJpjcdz
https://dl.doubtnut.com/l/_pNOjPk5zRhul
https://dl.doubtnut.com/l/_kM5tT4BOYvmd
https://dl.doubtnut.com/l/_dU7Af8ldWOc6


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 

Watch Video Solution

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

y

51. Solve 

Watch Video Solution

(x2 − ay)dx + (y2 − ax)dy = 0.

https://dl.doubtnut.com/l/_dU7Af8ldWOc6
https://dl.doubtnut.com/l/_PgeKQkHlzlcn
https://dl.doubtnut.com/l/_9Jhw4S6KjVTx
https://dl.doubtnut.com/l/_6KfUTggmMCqE
https://dl.doubtnut.com/l/_Leiz5dvp7Tj4
https://dl.doubtnut.com/l/_I70zhZmpp8PA


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 

Watch Video Solution

= x2 + 2y2 +
x + y

dy

dx

y − x
dy

dx

y4

x2

55. The solution of 

, is

A. 

e
x {xy2dy + y3dx} + {ydx − xdy} = 0
( y2 − 1)

y

exy + ex / y + c = 0

https://dl.doubtnut.com/l/_I70zhZmpp8PA
https://dl.doubtnut.com/l/_amMfecvzrXK7
https://dl.doubtnut.com/l/_XMwjqshErzR1
https://dl.doubtnut.com/l/_hnLbTEadP4Jc


B. 

C. 

D. 

Answer:

Watch Video Solution

exy − ex / y + c = 0

exy + ey /x + c = 0

exy − ey /x + c = 0

56. The solution of  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x2dy − y2dx + xy2(x − y)dy = 0,

log
∣
∣
∣

∣
∣
∣

= + c
x − y

xy

y2

2

log
∣
∣
∣

∣
∣
∣

= + c
xy

x − y

x2

2

log
∣
∣
∣

∣
∣
∣

= + c
x − y

xy

x2

2

log
∣
∣
∣

∣
∣
∣

= x + c
x − y

xy

https://dl.doubtnut.com/l/_hnLbTEadP4Jc
https://dl.doubtnut.com/l/_1Ev7zpz01BoG
https://dl.doubtnut.com/l/_wonIuT53IXra


57. The solution of the differential equation  is

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

ydx − xdy + xy2dx = 0,

+ x2 = λ
x

y

+ = λ
x

y

x2

2

+ = λ
x

2y2

x2

4

58. The solution of differential equation

 is

A. 

B. 

C. 

D. 

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

xy = log(ex + λ)

x2 /y = log(e&x / y + λ)

xy = log(ex / y + λ)

xy2 = log(ex / y + λ)

https://dl.doubtnut.com/l/_wonIuT53IXra
https://dl.doubtnut.com/l/_oIxXAf6lRQh2


Answer:

Watch Video Solution

59. The solution of the differential equation

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(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

60. Solve  


where 

(p − x)(p − ex)(p − 1/y) = 0,

P = .
dy

dx

https://dl.doubtnut.com/l/_oIxXAf6lRQh2
https://dl.doubtnut.com/l/_jEdRP9KD3zKZ
https://dl.doubtnut.com/l/_Oa3IJLpk9jzB


Watch Video Solution

61. Solve 

Watch Video Solution

x2p2 + xpy − 6y2 = 0.

62. Solve 

Watch Video Solution

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

63. Solve 

Watch Video Solution

y = 2px − p2.

64. Form the differential equation of 

Watch Video Solution

y = px +
p

√1 + p2.

https://dl.doubtnut.com/l/_Oa3IJLpk9jzB
https://dl.doubtnut.com/l/_SM5879XlTHsS
https://dl.doubtnut.com/l/_GZU8yxRUVRUG
https://dl.doubtnut.com/l/_YY0QWCXwhVot
https://dl.doubtnut.com/l/_AJEDbrVcP0yR


65. Solve  when 

Watch Video Solution

√1 + p2 = tan(px − y). p =
dy

dx

66. Solve 

Watch Video Solution

y2 logy = pxy + p2.

67. 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

68. 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

https://dl.doubtnut.com/l/_DMFpERuIDOJK
https://dl.doubtnut.com/l/_ClNUafTZlses
https://dl.doubtnut.com/l/_ZrotaawJqoc5
https://dl.doubtnut.com/l/_INRUbZJW25Ne


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.

Watch Video Solution

69. 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

70. 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

https://dl.doubtnut.com/l/_INRUbZJW25Ne
https://dl.doubtnut.com/l/_MyNQvXVD4fE7
https://dl.doubtnut.com/l/_Rn2mY811749T


constant, equal to 

Watch Video Solution

a2

71. Find the curve for which the intercept cut off by any tangent on y-axis

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

Watch Video Solution

72. If  , then k is equal to

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

( )
3

+ = k
d2x

dy
2

dy

dx

d2y

dx
2

dy

dx

y2 dy

dx

y + ( )

2
dy

dx

d2x

dy
2

https://dl.doubtnut.com/l/_Rn2mY811749T
https://dl.doubtnut.com/l/_YGQ0PmEM08lE
https://dl.doubtnut.com/l/_7nCKpWDHJToc


73. The solution of  is

Watch Video Solution

y2 = 2y − ( )
2

,
dy

dx

dy

dx

74. The solution of , is

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

( )
2

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

dx

dy

dx

(y + x2 − c1)(x + logy + y2 + c2) = 0

(y + x2 − c1)(x − logy − c2) = 0

(y + x2 − c1)(x + logy − c2) = 0

https://dl.doubtnut.com/l/_7nCKpWDHJToc
https://dl.doubtnut.com/l/_3nSGrp0wUDrP
https://dl.doubtnut.com/l/_m9tcbvEv6yOK


75. 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.

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

y = f(x) (x, y)

m : n,

y = cxm/n

my2 = cxm/n

y3 = cxm/n

76. Solve the differential equation,  is

Watch Video Solution

. = + − 2,
a2

xy

dx

dy

x

y

y

x

https://dl.doubtnut.com/l/_7OxcLaxdWTQK
https://dl.doubtnut.com/l/_UkAtm1le8Akk
https://dl.doubtnut.com/l/_yKFFKmZaHEVa


77. 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

78. The order of the differential equation of family of curver

 (where 

 are arbitrary constants) is

A. 2

B. 3

C. 4

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

C1, C2, C3 and C4

https://dl.doubtnut.com/l/_yKFFKmZaHEVa
https://dl.doubtnut.com/l/_j9axUsuyhn1X


D. None of these

Answer:

Watch Video Solution

79. The solution of the differential equation 

 is

A. 

B. 

C. 

D. None of the above

Answer:

Watch Video Solution

=
dy

dx

1

xy[x2siny2 + 1]

x2(cos y2 − siny2 − 2ce− 1) = 2

y2(sinx2 − cos y2 − 2ce− 1) = 2

y2(cos y2 − siny2 − e−y2
) = 4c

https://dl.doubtnut.com/l/_j9axUsuyhn1X
https://dl.doubtnut.com/l/_mUMeJ4TJ5tSH


80. The curve satisfying the differential equation  and

passing through (4,-2) is

A. 

B. y=-2x

C. 

D. None of these

Answer:

Watch Video Solution

=
dy

dx

y(x + y3)

x(y3 − x)

y2 = − 2x

y3 = − 2x

81. 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) 

K > 0

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

f

https://dl.doubtnut.com/l/_rKFAukI40Wbx
https://dl.doubtnut.com/l/_q4A5hnOuWyrI



 (u) (c)


(m) (d) None of these

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

(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

82. A function y=f (x) satisfies the differential equation

 with initial condition 

. The value of  is equal to (A)  (B)  (C)  (D) 

A. 

B. 

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

y(0) = 0 f( )
π

6

1

5

3

5

4

5

2

5

1/5

3/5

https://dl.doubtnut.com/l/_q4A5hnOuWyrI
https://dl.doubtnut.com/l/_6KOCzOTh5adY


C. 

D. 

Answer:

Watch Video Solution

4/5

2/5

83. The general solution of the differential equation  is a

family of curves which look like which of the following :

A. 

B. 

=
dy

dx

1 − x

y

https://dl.doubtnut.com/l/_6KOCzOTh5adY
https://dl.doubtnut.com/l/_QEcbof6WQ3pD


C. 

D. 

Answer:

Watch Video Solution

84. 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

y,

k > 0

t

https://dl.doubtnut.com/l/_QEcbof6WQ3pD
https://dl.doubtnut.com/l/_YFYNF0NoX2Vq



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:

Watch Video Solution

k = ,
1

15

85. Number of straight lines which satisfy the differential equation

 is

A. 1

B. 2

C. 3

+ x( )
2

− y = 0
dy

dx

dy

dx

https://dl.doubtnut.com/l/_YFYNF0NoX2Vq
https://dl.doubtnut.com/l/_ltkrsydjRtGs


D. 4

Answer:

Watch Video Solution

86. 4.Consider the two statements
 Statement-l: y=sin kt satisfies the

differential equation .
 Statement 2 : y=  satisfy the

differential equation . The value of k for which both

the statements are correct is(A) (B) (C) (D)

A. -3

B. 0

C. 2

D. 3

Answer:

Watch Video Solution

y' ' + 9y = 0 ekt

y' ' + y' − 6y = 0

−3 0 2 3

https://dl.doubtnut.com/l/_ltkrsydjRtGs
https://dl.doubtnut.com/l/_YYttsVC1erk1


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

solution of the differential equation  then function 

 is:

A. 

B. 

C. 

D. 

Answer:

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

88. If 
then find 

A. 

B. 

∫
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

https://dl.doubtnut.com/l/_KfSG7OIVo3Yu
https://dl.doubtnut.com/l/_p6NyaiRDRXdP


C. 

D. None of these

Answer:

Watch Video Solution

y = 2 − (1 + a2)e
x2 − a2

2

89. A curve  has the property that the perpendicular distance of

the origin from the normal at any point P of the curve is equal to the

distance of the point P from the x-axis. Then the differential equation of

the curve

A. is homogeneous

B. can be converted into linear differential equation with some

suitable substiution

C. is the family of circles touching the x-axis at the origin

D. the family the circles touching the y-axis at the origin

y = f(x)

https://dl.doubtnut.com/l/_p6NyaiRDRXdP
https://dl.doubtnut.com/l/_mzVlIuh5chkG


Answer:

Watch Video Solution

90. The differential equation 
 determines
 a family of

circle with
 (a) variable radii and a fixed centre at (0, 1)
 (b)
 variable radii

and a fixed centre at 
(i) (j) Fixed radius 1 and

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

along the
y-axis.

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

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

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

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

Answer:

Watch Video Solution

=
dy

dx

√1 − y2

y

(c)(d)((e)(f)0, − 1(g))(h)

https://dl.doubtnut.com/l/_mzVlIuh5chkG
https://dl.doubtnut.com/l/_HkLaOZnme6Rj
https://dl.doubtnut.com/l/_A25AM68L2bYt


91. A differentiable function satisfies 

 Which is of the following hold

good?

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

B. f(x) has a maximum value 

C. 

D. 

Answer:

Watch Video Solution

f(x) = ∫
x

0

{f(t)cos t − cos(t − x)}dt.

1 − e− 1

f' ' ( ) = e
π

2

f' (0) = 1

92. Let  where is a continous fuction of x with (0) =1 and 

 Which is of the following hold(s) good?

A. 

B. 

+ y = f(x)
dy

dx

f(x) = {
e−x if 0 ≤ x ≤ 2

e− 2 if x > 2

y(1) = 2e− 1

y' (1) = − e− 1

https://dl.doubtnut.com/l/_A25AM68L2bYt
https://dl.doubtnut.com/l/_FRSRgkDyS2g4


C. 

D. 

Answer:

Watch Video Solution

y(3) = − 2e− 3

y' (3) = − 2e− 3

93. 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 
 (i) (j)

normal at 
 (q)
 is 
 (u) (v)

curve passes through 
 (gg)

(hh)
 equation of curve is 

(pp)

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,

(b)(c)x(d)y ( e ) ' ( f ) (g) − 3y = 0(h)

(k)(l)((m)(n)1, 1(o))(p) (r)(s)x + 3y = 4(t)

(w)(x)((y)(z)2, (aa) 8(cc)(dd)(ee))(ff)
1

bb

(ii)(jj)x(kk)y ( ll ) ' (mm) (nn) + 3y = 0(oo)

(2, )
1

8

https://dl.doubtnut.com/l/_FRSRgkDyS2g4
https://dl.doubtnut.com/l/_bxVgLZRFyW2E


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

Answer:

Watch Video Solution

94. Let a solution y = y(x) of the differential 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 flase, Statement II is true.

Answer:

Watch Video Solution

x√x2 − 1dy − y√y2 − 1dx = 0 y(2) =
2

√3

https://dl.doubtnut.com/l/_bxVgLZRFyW2E
https://dl.doubtnut.com/l/_sOhMlSZchamT
https://dl.doubtnut.com/l/_otqzypLPpX0x


95. A curve y=f(x) satisfy the differential equation

 and passes through the origin. 


The function y=f(x)

A. is strictly increasing , 

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

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

D. has no inflection point

Answer:

Watch Video Solution

(1 + x2) + 2yx = 4x2dy

dx

∀x ∈ R

96. A curve y=f(x) satisfy the differential 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/_otqzypLPpX0x
https://dl.doubtnut.com/l/_qxHDQkZMW6p3


B. 

C. 

D. 

Answer:

Watch Video Solution

In2
4
3

In2
2

3

In2
1

3

97. A curve y=f(x) satisfy the differential equation

 and passes through the origin. 


The function y=f(x)

A. f(x) is a rational function

B. f(x) has the same domia and same rage

C. f(x) is a transcendental function

D. y=f(x) is a bjjective mapping

Answer:

(1 + x2) + 2yx = 4x2dy

dx

https://dl.doubtnut.com/l/_qxHDQkZMW6p3
https://dl.doubtnut.com/l/_nUF1dBc0BEji


Watch Video Solution

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

at any point lying in the first 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 y=f(x) and

 is

Watch Video Solution

f = |5 − |x ∣ ∣ ,

99. If a function satisfies 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/_nUF1dBc0BEji
https://dl.doubtnut.com/l/_PbbWTZjUk0xZ
https://dl.doubtnut.com/l/_xvZRrrRtiqu5


100. 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 

Watch Video Solution

= 6x − 4,
d2y

dx
2

0 ≤ x ≤ 2.

101. 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

102. The curve for which the ratio of the length of the segment

intercepted by any tangent on the Y-axis to the length of the radius

vector is constant  is

Watch Video Solution

(k),

https://dl.doubtnut.com/l/_IpvCFn35C4KC
https://dl.doubtnut.com/l/_RdSNmVLOm4bc
https://dl.doubtnut.com/l/_9ejtfKuKi07v


103. 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).

104. 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).

105. 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)

https://dl.doubtnut.com/l/_9ejtfKuKi07v
https://dl.doubtnut.com/l/_oj5JhFGFddCM
https://dl.doubtnut.com/l/_buEYtbSKSD7I
https://dl.doubtnut.com/l/_CrYktTfnub5O


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

Watch Video Solution

106. 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

107. 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

h id l i

https://dl.doubtnut.com/l/_CrYktTfnub5O
https://dl.doubtnut.com/l/_c9FxXQMMB2xt
https://dl.doubtnut.com/l/_un0yWkAWsb1a


Watch Video Solution

108. For  differential function such that

 then  equals: (where C is a

constant.)

Watch Video Solution

x ∈ x ≠ 0, if y(x)

x∫
x

1
y(t)dt = (x + 1)∫

x

1
ty(t)dt, y(x)

109. 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).

A. the tangents drawn at points with equal avscissae intersect on the

y-axis.

B. the normal drawn at points with equal absicssae intersect on x-axis.

C. one curve passes through (1,1) and other passes through (2,3).

D. 

https://dl.doubtnut.com/l/_un0yWkAWsb1a
https://dl.doubtnut.com/l/_om379RLDnHcW
https://dl.doubtnut.com/l/_y0Ye7IwVQuY5


Answer:

Watch Video Solution

110. 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).

111. 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)

https://dl.doubtnut.com/l/_y0Ye7IwVQuY5
https://dl.doubtnut.com/l/_fdk6mO8pK9Wu
https://dl.doubtnut.com/l/_p3eEAXi3iDFX


112. 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, theequation 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)

113. A tangent and a normal to a curve at any point P meet the x and y

axes at A, B and C, D respectively. Find the equation of the curve passing

through  if the centre of circle through  lies on the

line y = x (where O is the origin).

Watch Video Solution

(1, 0) O. C, P and B

114. Let 
 be positive, continuous, and differentiable on the intervalf(x)

(a, b)and(lim)
x

→
a

+ f(x) = 1, (lim)
x

→
b

− f(x) = 3
.
Iff ′ (x) ≥ f 3(x) +

1
4

1

f(x)

https://dl.doubtnut.com/l/_n3LFj1i9accL
https://dl.doubtnut.com/l/_J56ENvnbTMQI
https://dl.doubtnut.com/l/_AUMFTnYO4s7x


Exercise For Session 1

then the greatest value of 
is
 
(b) 
 
(d) 

A. 

B. 

C. 

D. None of these

Answer:

Watch Video Solution

b − a
π

48

π

36

π

24

π

12

b − a ≥ π/4

b − a ≤ π/4

b − a ≤ π/24

1. The differential equation of all parabolas whose axis of symmetry is

along X-axis is of order.

A. 2

B. 3

https://dl.doubtnut.com/l/_AUMFTnYO4s7x
https://dl.doubtnut.com/l/_iES6ZtLMzMv7


C. 1

D. None of these

Answer: A

Watch Video Solution

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

the parabola  is

A. 1,2

B. 2,2

C. 3,1

D. 4,1

Answer: A

Watch Video Solution

x2 = 4y

https://dl.doubtnut.com/l/_iES6ZtLMzMv7
https://dl.doubtnut.com/l/_E08cmdnwWdOO
https://dl.doubtnut.com/l/_mTWoT0H1VUCP


3. The degree of the differential equation 

 is

A. 1

B. 2

C. 3

D. Not defined

Answer: D

Watch Video Solution

+ 3( )
2

= x2 log( ),
d2y

dx
2

dy

dx

d2y

dx
2

4. The degree of the differential equation satisfying the relation

 is

A. 1

B. 2

C. 3

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

https://dl.doubtnut.com/l/_mTWoT0H1VUCP
https://dl.doubtnut.com/l/_qYci5kR64xco


D. 4

Answer: A

Watch Video Solution

5. The degree of the differential equation

 is

A. 1

B. 2

C. 3

D. Nor defined

Answer: D

Watch Video Solution

( ) + ( )
2

= x sin( )
d2y

dx
2

dy

dx

d2y

dx
2

https://dl.doubtnut.com/l/_qYci5kR64xco
https://dl.doubtnut.com/l/_AKoxCScCmRpU


6. Find the differential equation of all circles
 touching the x-axis at the

origin y-axis is the 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. The differential equation of all parabolas having their axes of symmetry

coincident with the axes of x, is

A. 

B. 

C. 

yy2 + y2
1 − y + y1

yy2 + y2
1 = 0

yy2 + y2
1 = y1

https://dl.doubtnut.com/l/_i43sByOAgYdd
https://dl.doubtnut.com/l/_8lqxTcl73yRg


D. None of these

Answer: B

Watch Video Solution

8. The differential equation of all conics whose axes coincide with the

coordinate axes, is

A. 

B. 

C. 

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/_8lqxTcl73yRg
https://dl.doubtnut.com/l/_YstVbrYOab2Q


9. The differential 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 differential equation of circles passing through the points of

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

the first quadrant, is

A. 

B. 

y1(x
2 + y2 − 1) + (x + yy1) = 0

(y1 − 1)(x2 + y2 − 1) + (x + yy1)2(x − y) = 0

https://dl.doubtnut.com/l/_tp1RSHxckqhg
https://dl.doubtnut.com/l/_l2TNqhsSchlb


Exercise For Session 2

C. 

D. None of these

Answer: B

Watch Video Solution

y1(x
2 + y2 − 1) + yy2 = 0

1. Solve


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

=
dy

dx

(x + y)
2

(x + 2)(y − 2)

(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

https://dl.doubtnut.com/l/_l2TNqhsSchlb
https://dl.doubtnut.com/l/_JtHaZD0ihPCz


2. If  then the value of 

 is

A. 

B. 

C. any contant

D. None of these

Answer: C

Watch Video Solution

(y3 − 2x2y)dx + (2xy2 − x3)dy = 0,

xy√y2 − x2,

y2 + x

xy2

3. The solution of , is given by

A. 

B. 

C. 

= 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/_JtHaZD0ihPCz
https://dl.doubtnut.com/l/_ttXkh9FF92Sm
https://dl.doubtnut.com/l/_jWGA0dafsuwr


D. None of these

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_jWGA0dafsuwr
https://dl.doubtnut.com/l/_PLhm3blPadOO
https://dl.doubtnut.com/l/_PXRregmQCszy


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(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

6. The solution of  is equal to

A. 

B. 

=
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

https://dl.doubtnut.com/l/_PXRregmQCszy
https://dl.doubtnut.com/l/_BpXPsC9uzfqf


C. 

D. None of these

Answer: A

Watch Video Solution

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

x − 1

7. The solution of  is

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

= ( )
2

,
dy

dx

x + 2y − 3

2x + y + 3

(x + 3)
2

− (y − 3)
3

= C(x − y + 6)
4

(x + 3)
3

− (y − 3)
3

= C

(x + 3)
4

+ (y − 3)
4

= C

https://dl.doubtnut.com/l/_BpXPsC9uzfqf
https://dl.doubtnut.com/l/_8QdKlJ5yyO9k


8. 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

= −
dy

dx

cos x(3 cos y − 7 sinx − 3)

siny(3 sinx − 7 cos y + 7)

(cos y − sinx − 1)
2
(sinx + cos y − 1)

5
= C

(cos y − sinx − 1)
2
(sinx + cos y − 1)

3
= C

(cos y − sinx − 1)
2
(sinx + cos y − 1)

7
= C

9. 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.

A. xy=1

B. 

C P

C A B P AB.

= 1
x

y

https://dl.doubtnut.com/l/_N0XKSKpDHHtO
https://dl.doubtnut.com/l/_wSbxty41Llcb


C. 2x=xy-1

D. None of these

Answer: A

Watch Video Solution

10. The family of curves whose tangent form an angle  with the

hyperbola xy=1,is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

4

y = x − 2 tan− 1(x) + k

y = x + 2 tan− 1(x) + k

y = 2x − tan− 1(x) + k

y = 2x + tan− 1(x) + k

https://dl.doubtnut.com/l/_wSbxty41Llcb
https://dl.doubtnut.com/l/_afnJJYlfABYU
https://dl.doubtnut.com/l/_gG5NPdiOm4WD


11. 
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?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

A B A

B.

A 1
1

2

B.

lof3 / 4(2)

lof3 / 4(2)

log1 / 2( )
1

2

https://dl.doubtnut.com/l/_gG5NPdiOm4WD
https://dl.doubtnut.com/l/_yZCjzFo1xkc7


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. 

B. 

C. 

D. All of these

Answer: C

Watch Video Solution

(2, 1)

x2 + y2 = 9x

4x2 + y2 = 9x

4x2 + 2y2 = 9x

13. 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/_yZCjzFo1xkc7
https://dl.doubtnut.com/l/_g41dSpiP488V



 (y) (c)


(o) (d) None of these

A. 

B. 

C. 

D. None of these

Answer: A

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)

5(1 + y2) = (1 + x2)

(1 + y2) = 5(1 + x2)

(1 + x2) = (1 + y2)

14. The curve for which the ratio of the length of the segment intercepted

by any tangent on the Y-axis to the length of the radius vector is constant

 is

A. 

B. 

C. 

(k),

(y + √x2 − y2)xk− 1 = c

(y + √x2 + y2)xk− 1 = c

(y − √x2 − y2)xk− 1 = c

https://dl.doubtnut.com/l/_g41dSpiP488V
https://dl.doubtnut.com/l/_l0jeB6JujK8u


D. 

Answer: B

Watch Video Solution

(y − √x2 + y2)xk− 1 = c

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

https://dl.doubtnut.com/l/_l0jeB6JujK8u
https://dl.doubtnut.com/l/_Knd83OkQug6n


Exercise For Session 3

1. 

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(1 + x2) + y = etan − 1 xdy

dx

2yetan − 1x = e2 tan − 1x + C

yetan − 1x = e2 tan − 1x + C

2yetan − 1x = e2 tan − 1x + C

2. Solution of differential equation  is

A. 

B. 

C. 

+ 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/_RLXgEwMoIFyC
https://dl.doubtnut.com/l/_FN2aSBa0g9KP


D. None of these

Answer: A

Watch Video Solution

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 is3x(1 − x2)y2 + (2x2 − 1)y3 = ax3dy

dx

https://dl.doubtnut.com/l/_FN2aSBa0g9KP
https://dl.doubtnut.com/l/_or41mOnRzMGc
https://dl.doubtnut.com/l/_DbrQZz0k9c1a


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y2 = ax + c√1 − x2

y3 = ax + cx√1 − x3

y2 = ax + c√1 − x2

5. The solution of  is

A. 

B. 

C. 

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

https://dl.doubtnut.com/l/_DbrQZz0k9c1a
https://dl.doubtnut.com/l/_jgCTMK9CPXwk


6. The solution of  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

+ yf' (x) − f(x). f' (x) = 0, y ≠ f(x)
dy

dx

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. 

(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

https://dl.doubtnut.com/l/_jgCTMK9CPXwk
https://dl.doubtnut.com/l/_yDGUVTNqNc6f
https://dl.doubtnut.com/l/_f746DOoj4Xph


D. 

Answer: A

Watch Video Solution

(x2 − 1)siny = − + C
x4

2
x2

2

8. The Curve possessing the property text the intercept possessing the

property text 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

https://dl.doubtnut.com/l/_f746DOoj4Xph
https://dl.doubtnut.com/l/_EczubDTURXh3


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

A. 

B. y^(2)+2x^(2)=cx

C. 

D. 

Answer: A

Watch Video Solution

ΔOAB

cx2 − xy + k = 0

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. 

y = cx2 + k

x2 + 2y2 − y = c,

1

https://dl.doubtnut.com/l/_QnNbdZlHqdAS
https://dl.doubtnut.com/l/_C6oKxGlJa8Bx


Exercise For Session 4

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

2

1

3

1

4

1. The solution of  is

A. 

B. 

C. 

D. None of these

Answer: B

xdy + ydx + 2x3dx = 0

xy + x4 = c

xy + x4 = c
1

2

+ = c
x2

y

x4

4

https://dl.doubtnut.com/l/_C6oKxGlJa8Bx
https://dl.doubtnut.com/l/_AjdQIFeY5g8J


Watch Video Solution

2. The solution of  is given

by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

2x − y2 + cos y + c = 0

y + 1 − x2 + x cos y + c = 0

+ − y + cos y + c = 0
x

y

1

y

+ − x + cos y + c = 0
y

x

1

x

3. The solution of the differential equation


 is equal to
 (a){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

https://dl.doubtnut.com/l/_AjdQIFeY5g8J
https://dl.doubtnut.com/l/_ZQ9N6zfprL54
https://dl.doubtnut.com/l/_OylZOcr9YZY1


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


(qqqqq)

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

[Math Processing Error] [Math Processing Error]

(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 differential 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/_OylZOcr9YZY1
https://dl.doubtnut.com/l/_EkbXAqXXqtw4


Answer: B

Watch Video Solution

5. The solution of the differential equation 

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

yex / ydx = (xex / y + y2 siny)dy

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 byx sin( )dy = {y sin( ) − x}dx,
y

x

y

x

https://dl.doubtnut.com/l/_EkbXAqXXqtw4
https://dl.doubtnut.com/l/_icyy1bmLtSgU
https://dl.doubtnut.com/l/_e6YUgJjpBECG


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

logx + cos( ) = logC
y

x

logx − cos( ) = logC
y

x

log( ) − cos( ) = logC
x

y

y

x

7. The solution of  is given by

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/_e6YUgJjpBECG
https://dl.doubtnut.com/l/_h8Mjs79bd3NG


Watch Video Solution

8. Solution of the differential equation

 is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(1 + e )dx + e (1 − )dy = 0
x

y

x

y
x

y

x − yex / y = c

x + yex / y = c

y − ex / y = c
x

y

9. Solution of the differential equation  .

A. 

B. 

=
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

https://dl.doubtnut.com/l/_h8Mjs79bd3NG
https://dl.doubtnut.com/l/_1zddvgdpL9Du
https://dl.doubtnut.com/l/_8oAruAxUXhk5


C. 

D. None of these

Answer: A

Watch Video Solution

cot(x2 + y2) = + C
x

y

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/_8oAruAxUXhk5
https://dl.doubtnut.com/l/_qs71P0WOf8zu


Exercise For Session 5

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

through a fixed 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 P of a curve meets the axis of x in T. Then the

curve for which OP=PT,O being the origins is

A. x = cy2

https://dl.doubtnut.com/l/_lQoRLMrDF2aU
https://dl.doubtnut.com/l/_qCIvr86Ukez8


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x = cy2 or x = c/y2

x = cy or x = c/y

3. According to Newton's law, rate of cooling is proportional to the

difference between the temperature of the body and the temperature of

the air. If the temperature of the air is  and body cools for 20 min

from  to  then the time it will take for it temperature to drop

to  is

A. 30 min

B. 40 min

C. 60 min

D. 80 min

20∘C

100∘C 60∘C

30∘

https://dl.doubtnut.com/l/_qCIvr86Ukez8
https://dl.doubtnut.com/l/_FeQJO02jVEHZ


Answer: C

View Text Solution

4. Let  be a curve in the x-y plane having the property that

distance from the origin of any tangent to the curve is equal to distance

of point of contact from the y-axis. It  then all such possible

curves are

A. 

B. 

C. 

D. All of these

Answer: A

Watch Video Solution

f(x, y)

f(1, 2) = 0,

x2 + y2 = 5x

x2 − y2 = 5x

x2y2 = 5x

https://dl.doubtnut.com/l/_FeQJO02jVEHZ
https://dl.doubtnut.com/l/_RgyKNIU4zeTy


5. Given the curves y=f(x) passing through the point (0,1) and 

f(t) passing through the point  The tangents drawn to both the

curves at the points with equal abscissae intersect on the x-axis. Then the

curve y=f(x), is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = ∫
x

− ∞

(0, )
1
2

f(x) = x2 + x + 1

f(x) =
x2

e2

f(x) = e2x

6. A curve passing through  is such that the ratio of the square of

the intercept cut by any tangent on the y-axis to the Sub-normal is equal

to the ratio of the product of the Coordinates of the point of tangency to

(1, 0)

https://dl.doubtnut.com/l/_xdx9No2XN7yB
https://dl.doubtnut.com/l/_FWL6FvJCBBtH


the product of square of the slope of the tangent and the subtangent at

the same point, is given by

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

7. Consider a curve  in xy-plane. The curve passes through (0,0)

and has the property that a segment of tangent drawn at any point

 and the line y = 3 gets bisected by the line  then

the equation of curve, is

A. 

B. 

y = f(x)

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

y2 = 9(x − y)

(y − 3)2 = 9(1 − x − y)

https://dl.doubtnut.com/l/_FWL6FvJCBBtH
https://dl.doubtnut.com/l/_Ap9GvDSfiCoa


C. 

D. 

Answer: B

Watch Video Solution

(y + 3)2 = 9(1 − x − y)

(y − 3)2 − 9(1 + x + y)

8. Consider the curved mirror  passing through  having the

property that all light rays emerging from origin, after getting reflected

from the mirror becomes parallel to x-axis, then the equation of curve, is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = f(x) (0, 6)

y2 = 4(x − y) or y2 = 36(9 + x)

y2 = 4(1 − x) or y2 = 36(9 − x)

y2 = 4(1 + x) or y2 = 36(9 − x)

https://dl.doubtnut.com/l/_Ap9GvDSfiCoa
https://dl.doubtnut.com/l/_G4GS4ltyAUMo


Exercise Single Option Correct Type Questions

1. If the differential equation of the family of curve given by

 where A and B are arbitary constants is of the form 


 then the ordered pair

(k,l) is

A. (2,-2)

B. (-2,2)

C. (2,2)

D. (-2,-2)

Answer: A

Watch Video Solution

y = Ax + Be2x,

(1 − 2x) ( + ly) + k( + ly) = 0,
d

dx

dy

dx

dy

dx

https://dl.doubtnut.com/l/_G4GS4ltyAUMo
https://dl.doubtnut.com/l/_pt2h7GVAQsPJ


2. passes through a curve point  and at some point Its gradation

is given by  then equation of curve

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(1, )
π

4

− cos2( )
y

x

y

x

y = x tan− 1(In )
e

x

y = x tan− 1(In2)

y = tan− 1(In )
1

x

e

x

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. 

ye = e
x
y

xe = e
x
y

xe = e
y

x

https://dl.doubtnut.com/l/_IrvwjY3ZfOa6
https://dl.doubtnut.com/l/_iC0XDv2mkcH5


D. 

Answer: A

Watch Video Solution

ye = e
y

x

4. A function  satisfies the condition 

 being bounded when . If

 then (A)  (B)  (C) 

 (D)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = f(x)

f' (x)sinx + f(x)cos x = 1, f(x) x → 0

I = ∫
0

f(x)dx

π

2

< I <
π

2
π2

4
< I <

π

4
π2

2

1 < I <
π

2
0 < I < 1

< I <
π

2
π2

4

< I <
π

4
π2

2

1 < I <
π

2

0 < I < 1

https://dl.doubtnut.com/l/_iC0XDv2mkcH5
https://dl.doubtnut.com/l/_ieHBl8jEgjac


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 differential equation  - 3Dy -4y = -4x is:

A. is m =-1,c

B. is m =1,c

D2y

= 3/4

= − 3/4

https://dl.doubtnut.com/l/_5hHBX7CA5YoE
https://dl.doubtnut.com/l/_c2ReUwaLOs0W


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 differential
 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/_c2ReUwaLOs0W
https://dl.doubtnut.com/l/_UhlQpVxPht3G


8. The solution of the differential 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 first hour, then the time when it would have

lost 99.9% of its moisture is (wether conditions remaining same)

A. more than 100 h

https://dl.doubtnut.com/l/_UhlQpVxPht3G
https://dl.doubtnut.com/l/_NWBjePWv9jnO
https://dl.doubtnut.com/l/_YEFwEn6UH45w


B. more than 10 h

C. approximately 10 h

D. None of these

Answer: C

Watch Video Solution

10. A curve C passes through origin and has the property that at each

point  on it the normal line at that point passes through . The

equation of a common tangent to the curve C and the parabola 

is

A. x=0

B. y=o

C. y=x+1

D. x+y+1=0

(x, y) (1, 0)

y2 = 4x

https://dl.doubtnut.com/l/_YEFwEn6UH45w
https://dl.doubtnut.com/l/_WzuwkCfSf176


Answer: A

Watch Video Solution

11. A function 
 satisfies 


If 
then


 is
 (a)

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

(y)
(d) 
(uu)

A. 

B. 

C. 

D. 

Answer: B

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
25x − 6x

x + 1

https://dl.doubtnut.com/l/_WzuwkCfSf176
https://dl.doubtnut.com/l/_agevgBm4OFOy


Watch Video Solution

12. 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

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

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/_agevgBm4OFOy
https://dl.doubtnut.com/l/_WB2gpcUn9tCi


Watch Video Solution

13. The differential 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. 

y = ax2

+ y2 = C
x2

2

https://dl.doubtnut.com/l/_WB2gpcUn9tCi
https://dl.doubtnut.com/l/_AUD9rvskAQEN
https://dl.doubtnut.com/l/_hyooMZG7Yonk


B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 − = C
x2

2

− y2 = C
x2

2

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 differential equation

 into a homogeneous differential equation

for

A. 

B. 0

y = zα

(x2y2 − 1)dy + 2xy3dx = 0

α = − 1

https://dl.doubtnut.com/l/_hyooMZG7Yonk
https://dl.doubtnut.com/l/_ZcYGHrGqpMmg
https://dl.doubtnut.com/l/_totbN26TVV3M


C. 

D. No value of 

Answer: A

Watch Video Solution

α = 1

α

17. A curve passing through 
and
satisfying the differential equation 


 is
 (a)


 (m) (b) 


 (y) (c)

(z)
(d) 
(dd)

A. 

B. 

C. 

D. xy=6

(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)

(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

https://dl.doubtnut.com/l/_totbN26TVV3M
https://dl.doubtnut.com/l/_WJGWMfVUsFcd


Answer: D

Watch Video Solution

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

initial value problem , where 

A. 

B. 

C. 

Dy = 100 − y y(0) = 50

https://dl.doubtnut.com/l/_WJGWMfVUsFcd
https://dl.doubtnut.com/l/_RIXVRDJhgrNi


Exercise More Than One Correct Option Type Questions

D. 

Answer: B

Watch Video Solution

1. The differential equation 

A. is of order 1

B. is of degree 2

C. is linear

D. is non-linear

Answer: A::B::D

x + = y2dy

dx

3
dy

dx

https://dl.doubtnut.com/l/_RIXVRDJhgrNi
https://dl.doubtnut.com/l/_Sguwd1nJ2Sdb


Watch Video Solution

2. The function  satisfying the equation

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

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

f(x) = C. e
(√3 − 2)x

f(x) = C. e
− (2 + √3)x

3. Which of the following pair (s)  orthogonal ?

A. 

B. 

is/are

16x2 + y2 = c and y16 = kx

y = x + ce−x and x + 2 = y + ke−y

https://dl.doubtnut.com/l/_Sguwd1nJ2Sdb
https://dl.doubtnut.com/l/_hE8pN2JGgDGP
https://dl.doubtnut.com/l/_DuyqwZrtFGHq


C. 

D. 

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

View Text Solution

y = Cx2 and x2 + 2y2 = k

x2 − y2 = C and xy = k

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

curve  form an angle of  is

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

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

https://dl.doubtnut.com/l/_DuyqwZrtFGHq
https://dl.doubtnut.com/l/_vGoEzgs0qXf1
https://dl.doubtnut.com/l/_k47g94lEzc9s


5. The genral solution of the differential equation, 

 is

A. 

B. 

C. 

D. 

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

Watch Video Solution

x( ) = y. log( )
dy

dx

y

x

y = xe1 − c

y = xe1 + c

y = ex. eCx

y = xeCx

6. Which of the following equaion (s) is/are linear?

A. 

B. 

C. 

D. 

+ = Inx
dy

dx

y

x

y( ) + 4x = 0
dy

dx

dx + dy = 0

= cos x
d2y

dx2

https://dl.doubtnut.com/l/_k47g94lEzc9s
https://dl.doubtnut.com/l/_37z34ZIAdq1z


Answer: A::C::D

View Text Solution

7. The equation of the curve passing through (3,4) and satisfying the

differential equation. 

 can be

A. x-y+1=0

B. 

C. 

D. x+y-7=0

Answer: A::B

Watch Video Solution

y( )
2

+ (x − y) − x = 0
dy

dx

dy

dx

x2 + y2 = 25

x2 + y2 − 5x − 10 = 0

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

https://dl.doubtnut.com/l/_37z34ZIAdq1z
https://dl.doubtnut.com/l/_ELOrlvBai1TS
https://dl.doubtnut.com/l/_bmI6X6Zvex5X


A.  is homogeneous of degree zero.

B.  is homogeneous deffierntial

equation.

C.  is not homogenous.

D.  is a homogeneous defferential

equation.

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

Watch Video Solution

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

x

x. log dx + sin− 1 dy = 0
y

x

y2

x

y

x

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

(x2 + y2)dx − (xy2 − y3)dy = 0

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

satisfying the differntial equation 

 is such that

A. it is a constanat function

B. it is periodic

+ y cos = cos x
dy

dx

https://dl.doubtnut.com/l/_bmI6X6Zvex5X
https://dl.doubtnut.com/l/_nQzjN8KFSHRI


C. it is nither an even nor an odd function

D. it is continuous and differrntiable for all x

Answer: A::B::D

Watch Video Solution

10. A function  satisfying the differential

 such that ,  as  then :

A. 

B.  is less than 

C.  is greater than unity

D. f(x) is an odd function

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

Watch Video Solution

y = f(x)

⋅ sinx − y cos x + = 0
dy

dx

sin2 x

x2
y → 0 x → ∞

lim
x→ 0

f(x) = 1

∫
π / 2

0
f(x)dx

π

2

∫
π / 2

0

f(x)dx

https://dl.doubtnut.com/l/_nQzjN8KFSHRI
https://dl.doubtnut.com/l/_53Q99BWY1xtk
https://dl.doubtnut.com/l/_1ZYUPzvJRlpk


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

A. The order of differential equation  is 1.

B. Solution of the differential equation 

 is 

C.  is differential equation of family of curves 

.

D. The solution of differential equation 

Answer: B::C::D

Watch Video Solution

√1 + = x
d2y

dx2

xdy − ydx = √x2 + y2dx y + √x2 + y2 = Cx2.

= 2( − y)
d2y

dx2

dy

dx

y = ex(A cos x + B sinx)

(1 + y2) + (x − 2etan − 1 y) = 0  is  xetan − 1 y = c2 tan − 1 y+k .dy

dx

12. Let  is a Solution of the differential equation 

 then

A. m=-6

y = (A + Bx)e3x

+ m + ny = 0, m, n ∈ I,
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_1ZYUPzvJRlpk
https://dl.doubtnut.com/l/_rEs8RDo4Ljep


B. n=-6

C. m=9

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. Differential equation satisfying tha curve is linear. 

Statement II. Degree of differential 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.

https://dl.doubtnut.com/l/_rEs8RDo4Ljep
https://dl.doubtnut.com/l/_xgmXVjDy9dlf


Exercise Statement I And Ii Type Questions

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

Answer: b

Watch Video Solution

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

has the order 3. 

Statement II Gereral solution of a differential 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.

https://dl.doubtnut.com/l/_xgmXVjDy9dlf
https://dl.doubtnut.com/l/_86gygwztnd8w


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

Answer: d

Watch Video Solution

2. Statement I Integral curves denoted by the first order linear differential

equation  are family of parabolas passing throught the

origin. 

Statement II Every differential 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.

− y = − x
dy

dx

1

x

https://dl.doubtnut.com/l/_86gygwztnd8w
https://dl.doubtnut.com/l/_23vNegBGLoie


Answer: d

Watch Video Solution

3. Statement I The solution of

 Statement II Such

type of differential 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/_23vNegBGLoie
https://dl.doubtnut.com/l/_IlluqKdI6Hbs


4. 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.

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: c

Watch Video Solution

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

2x+ c6

https://dl.doubtnut.com/l/_60E4irgshT6d


5. Consider differential equation  


Statement I For many member of this family  as  


Statement II Any solution of this differential equation is a polynomial of

odd paralled to y-axis with and latusrectum is fixed is 2.

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

View Text Solution

(x2 + 1). = 2x.
d2y

dx
2

dy

dx

y → ∞ x → ∞.

https://dl.doubtnut.com/l/_681nhCgnP3M4


6. Statement I Order of differential equation of family of parabola whose

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

first equation is same as actual number of arbitary constant present in

differential 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/_xIvfl5EVlumA


7. Statement I The differential 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/_6oZiDwOSvTRr


8. Statement I The order of differential equation of all conics whose

centre lies at origin is , 2. 

Statement II The order of differential 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/_2FN8MT1788iT


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/_0U1uBUHhmVOR


1. 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

2. Let y=f(x) satisfies the equation

 The value of

f'(0)+f''(0)equals to

A. -1

f(x) = (e−x + ex)cos x − 2x − ∫
x

0

(x − t)f' (t)dt.

https://dl.doubtnut.com/l/_fJy0owq8qN0B
https://dl.doubtnut.com/l/_giwQw8aSLSq1


B. 2

C. 1

D. 0

Answer: D

Watch Video Solution

3. Let  satisfies the equation 


 


y satisfies the differential 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 + 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

https://dl.doubtnut.com/l/_giwQw8aSLSq1
https://dl.doubtnut.com/l/_q4iphUfuSd03


Watch Video Solution

4. For certain curve  satisfying  has local

minimum value 5 when  


Global maximum value of  for  is

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

y = f(x) = 6x − 4, f(x)
d2y

dx2

x = 1

y = f(x) x ∈ [0, 2]

5. For certain curve  satisfying  has local

minimum value 5 when  


Global maximum value of  for  is

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_q4iphUfuSd03
https://dl.doubtnut.com/l/_lSn0cyPj3b4m
https://dl.doubtnut.com/l/_82MurjBbA1kz


A. 5

B. 7

C. 8

D. 9

Answer: A

Watch Video Solution

6. For certain curve  satisfying  has local

minimum value 5 when  


Global maximum value of  for  is

A. 5

B. 7

C. 8

D. 9

y = f(x) = 6x − 4, f(x)
d2y

dx
2

x = 1

y = f(x) x ∈ [0, 2]

https://dl.doubtnut.com/l/_82MurjBbA1kz
https://dl.doubtnut.com/l/_2YChvTjzOqsh


Answer: B

Watch Video Solution

7. If any differentisl equation in the form 

 


then each term can be intergrated separately. 

For example, 

 


The solution of the differential equation 

 is

A. 

B. 

C. 

D. None of these

Answer: A

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

xdy − ydx = √x2 − y2dx

Cx = esin − 1
y

x

xesin − 1 = c
y

x

x + esin − 1 = c
y

x

https://dl.doubtnut.com/l/_2YChvTjzOqsh
https://dl.doubtnut.com/l/_hYkNDP9FJWa7


Watch Video Solution

8. If any differentisl equation in the form 

 


then each term can be intergrated separately. 

For example, 

 


The solution of the differential 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/_hYkNDP9FJWa7
https://dl.doubtnut.com/l/_ZXvhngVIBLgo
https://dl.doubtnut.com/l/_Oqe1htUyIoYC


9. f any differentisl equation in the form 

 


then each term can be intergrated separately. 

For example, 

 


Solution of differential 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/_Oqe1htUyIoYC


10. Differential equation  can be solved by separating

variable  


The equation of the curve to the point (1,0) which satsifies the differential

equation  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

= f(x)g(x)
dy

dx

= f(x)dx.
dy

g(y)

(1 + y2)dx = xydy = 0

x2 + y2 = 1

x2 − y2 = 1

x2 + y2 = 2

11. Differential equation  can be solved by separating

variable  


Solution of the differential 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/_XLb6nQz5t5sH
https://dl.doubtnut.com/l/_LZOEkBnONboc


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

12. Differential 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/_LZOEkBnONboc
https://dl.doubtnut.com/l/_0fZPWHmmOGsC


Answer: B

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  


C_(1) and C_(2)` is

A. 1

B. 2

C. 3

D. None of these

Answer: C

Watch Video Solution

C1, C2 ∈ C

C1 :Curveispas sin gthrough(1, 0)C2 :Curveispas sin gthrough( − 1, 0)Th

https://dl.doubtnut.com/l/_0fZPWHmmOGsC
https://dl.doubtnut.com/l/_At3h9SD1g6Bf


14. 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

15. 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

https://dl.doubtnut.com/l/_At3h9SD1g6Bf
https://dl.doubtnut.com/l/_VkegXllmjgfm
https://dl.doubtnut.com/l/_amkAWaMLYaVX


Differential Equations Exerise 5

tangency and origin (0,0) 

If common tangents of  form an equilateral triangle, where

C_(1),C_(2) in C and C_(1): C_(2)` may

passes through

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

C1 and C2

Curvepassesthroughf(2, 0), then

( − 1/3, 1/3)

( − 1/3, 1)

( − 2/3, 4)

( − 2/3, 2)

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


Exercise Single Integer Answer Type Questions

1. Match the following : 

Watch Video Solution

2. Match the following : 

Watch Video Solution

https://dl.doubtnut.com/l/_mjTHQY8WyYKB
https://dl.doubtnut.com/l/_DaV7MMan6IBG


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

differential 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, flows 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 find 

Watch Video Solution

206λ λ

3. If  and f is differentiable function satisfies 

 for all x,y belongs to

 then find the value of 

Watch Video Solution

f :R − { − 1} → R

f(x + f(y) + xf(y)) = y + f(x) + y. f(x)

R − { − 1} 2010[1 + f(2009)]

https://dl.doubtnut.com/l/_8vNBDiprmeYd
https://dl.doubtnut.com/l/_25ad3ojuJCxn
https://dl.doubtnut.com/l/_dMWg1ymD0ghG


Watch Video Solution

4. If  is a differential 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 differential equation satisfying by the curves

 is ……..

Watch Video Solution

√1 + x − a√1 + y = 1,

6. Let f(x) be a differentiable bounded function satisfayi

 If f(x) is bounded in

between y=k, and , Then the number of intergers between 

 is/are (wheref(-0)=f'(0)=0).

View Text Solution

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

y = k2

k1 and k2

https://dl.doubtnut.com/l/_dMWg1ymD0ghG
https://dl.doubtnut.com/l/_bXKg6oAGu1lH
https://dl.doubtnut.com/l/_6lfpwb2VlNnZ
https://dl.doubtnut.com/l/_umLfznV9IZYV


Exercise Subjective Type Questions

7. 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

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 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/_umLfznV9IZYV
https://dl.doubtnut.com/l/_0GFZ7ltZtSVt
https://dl.doubtnut.com/l/_O4naG9zUCo6e


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 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

2. Let  satisfies the functional equation 

 If f'(1)=e,determine

f(x).

View Text Solution

f :R+ → R

f(xy) = exy
− x− y

( ey ) f(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 first quadrant has positive slope and the

(1, √3)

https://dl.doubtnut.com/l/_JUSUi2xxFipH
https://dl.doubtnut.com/l/_CMfZyIbcNCKn
https://dl.doubtnut.com/l/_FqDXv5C0GoEM


Exercise Questions Asked In Previous 13 Years Exam

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 differential

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

Watch Video Solution

4. 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

1. If  is differentiable function satisfies: 


 


 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/_FqDXv5C0GoEM
https://dl.doubtnut.com/l/_5dklHMlb6Lpf
https://dl.doubtnut.com/l/_lBnlHdwgFtep


2. A solution curve of the differential equation

 passes through the point 

 Then the solution curve is

A. intesects y=x+2 exactly at one points

B. interesects y=x+2 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)2

y = (x + 3)2

3. Let  be a differentiable function such that 

 for all  and , then

A. 

f : (0, ∞) → R

f' (x) = 2 −
f(x)

x
x ∈ (0, ∞) f(1) = 1

lim
x→ 0 +

∫ '( ) = 1
1

x

https://dl.doubtnut.com/l/_lBnlHdwgFtep
https://dl.doubtnut.com/l/_Fyy1ViXZFh7h
https://dl.doubtnut.com/l/_6ozQ2MlRZMF7


B. 

C. 

D.  for all 

Answer: A::D

Watch Video Solution

lim
x→ 0 +

x∫ '( ) = 1
1

x

lim
x→ 0 +

x2
'( ) = 1

1

x

|f(x)| ≤ 2 x ∈ (0, 2)

4. 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. y(-4)=0

B. y(-2)=0

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)

https://dl.doubtnut.com/l/_6ozQ2MlRZMF7
https://dl.doubtnut.com/l/_FIi8UT1vPDWy


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

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. P=y+x

B. P=y-x

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

https://dl.doubtnut.com/l/_FIi8UT1vPDWy
https://dl.doubtnut.com/l/_yEMw0EgmAx0C


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

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

Answer: B::C::D

Watch Video Solution

6. The function y=f(x) is the solution of the differential equation

 in (-1, 1), satisfying . Then 

 is (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ =
dy

dx

xy

x2 − 1

x4 + 2x

√1 − x2
f(0) = 0

∫
−

f(x)dx

√3
2

√3

2

−
π

3

√3

2
−

π

3

√3

4
−

π

6

√3

4
−

π

6

√3

2

−
π

3

√3
2

−
π

3

√3

4

−
π

6

√3

4

−
π

6

√3
2

https://dl.doubtnut.com/l/_yEMw0EgmAx0C
https://dl.doubtnut.com/l/_Xyg6t45JuHLw


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

constant, and differentiable
 function such that


. Then the value of 
lies in the

interval
 
 (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) < 2f9x)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

https://dl.doubtnut.com/l/_Xyg6t45JuHLw
https://dl.doubtnut.com/l/_ZCKstGgJz8Yh


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

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(1, ).
π

6

+ sec( ), x > 0.
y

x

y

x

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 differentiable, 

f\'\'(x)-2f\'(x)+f(x) ge e^x, x in [0,1] e^(-x)f(x)

[0,1] x=1/4

f\'(x) lt f(x), 1/4 lt x lt 3/4 f\'(x) gt

f : [0, 1] → R

f f(0) = f(1) = 0 and satiies

Ifthefunction

as∑ esits min iμm ∈ the∫erval at

, whichofthefollow ∈ gistrue?(A) (B)

https://dl.doubtnut.com/l/_zeUQtSk96mtI
https://dl.doubtnut.com/l/_MLXvhykoKRbp


f(x),  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0 < x <
1

4
f' (x) < f(x), 0 < x <

1

4

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

4

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

4

3

4

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

4

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

4

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

4

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

the function  is twice differentiable, 

f\'\'(x)-2f\'(x)+f(x) ge e^x, x in [0,1] 0 lt

x lt 1 0 lt f(x) lt oo -1/2 lt f(x) lt 1/2 -1/4 lt f(x) lt 1 -oo lt f(x) lt

0`

A. 

f : [0, 1] → R

f f(0) = f(1) = 0 and satiies

Whichofthefollow ∈ gistruef or

?(A) (B) (C) (D)

0 < f(x) < ∞

https://dl.doubtnut.com/l/_MLXvhykoKRbp
https://dl.doubtnut.com/l/_ZDzjRhDd5Z4p


B. 

C. 

D. 

Answer: D

Watch Video Solution

− < f(x) <
1

2

1

2

− < f(x) < 1
1

4

−∞ < f(x) < 0

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

the function  is twice differentiable, 

f\'\'(x)-2f\'(x)+f(x) ge e^x, x in [0,1] 0 lt

x lt 1 0 lt f(x) lt oo -1/2 lt f(x) lt 1/2 -1/4 lt f(x) lt 1 -oo lt f(x) lt

0`

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 

f : [0, 1] → R

f f(0) = f(1) = 0 and satiies

Whichofthefollow ∈ gistruef or

?(A) (B) (C) (D)

(1, ∞)

(0, 1)

(2, ∞)

(2, ∞)

https://dl.doubtnut.com/l/_ZDzjRhDd5Z4p
https://dl.doubtnut.com/l/_IQIOfWaRlR6r


Answer: B

Watch Video Solution

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

the function f is twice differentiable,f(0)=f(1)=0 and satisfies 

 Consider the statements. 


I. There exists some  such that,  


(II) There exists some  such that, 2f(x)+1=2x(1+x)

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

f : [0, 1] → R

f' ' (x) − 2f' (x) + f(x) ≥ e2, x ∈ [0, 1]

x ∈ R f(x) + 2x = 2(1 + x2)

x ∈ R

https://dl.doubtnut.com/l/_IQIOfWaRlR6r
https://dl.doubtnut.com/l/_ZSOYv4gnj6Lc
https://dl.doubtnut.com/l/_yM5EHAxHfmUz


13. If 
 satisfies
 the differential equation 
 and 


 , then
 (a)

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

(w) (d) 
(ddd)

A. 

B. y'((pi)/(4))=((pi^(2))/(18))`

C. y'((pi)/(3))=((pi^(2))/(9))`

D. 

Answer: D

Watch Video Solution

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

3

4π

3

2π2

3√3

14. Let 
 where 

denotes 
and 
is a given
non-constant differentiable function

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

,
dy(x)

dx
g(x)

https://dl.doubtnut.com/l/_yM5EHAxHfmUz
https://dl.doubtnut.com/l/_CiQlrKKk4WA9


on 
with 
Then the
value of 
is______

Watch Video Solution

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

15. Let 
 be a continuous function which satisfies 


Then the value of 
is______

Watch Video Solution

f :R
→
R f(x) =

∫
x

0
f(t)dt. f(1n5)

16. For the following question, choose the correct answer from the codes

(a),(b),( c ) and (d) follows 

Let a solution y=y(x) of the differential equation

 satisfy y(2)=  


Statement I y(x) = sec  and 


Statement II y(x) is given by 

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

correct explanation of Statement I.

x√x2 − 1dy − y√y2 − 1dx = 0
2

√3

(sec− 1 x − )
π

6

= − √1 −
1

2

2√3

x

1

x2

https://dl.doubtnut.com/l/_CiQlrKKk4WA9
https://dl.doubtnut.com/l/_2OZ4pULXmG7e
https://dl.doubtnut.com/l/_0XbYBfLR86LR


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 satisfies

the differential
equation 
 , then 
 is equal

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

A. 

B. 

C. 

D. 

y = f(x) (1, − 1)

, y(1 + xy)dx = xdy f( − )
1

2

−
2

5
−

4

5

2

5

4

5

−
2

5

−
4

5

2

5

4

5

https://dl.doubtnut.com/l/_0XbYBfLR86LR
https://dl.doubtnut.com/l/_WhGbQWJclSuk


Answer: D

Watch Video Solution

18. 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

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

differential
 equation 
 If 
 , then p(t)(dp = p(t) − 200.
t

dt

1

2
p(0) = 100

https://dl.doubtnut.com/l/_WhGbQWJclSuk
https://dl.doubtnut.com/l/_jUJeJQ0OwHsf
https://dl.doubtnut.com/l/_sOwhIEcp8I2r


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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

400 − 300e− t/ 2

400 − 300e
t

2

300 − 200e
t

2

600 − 500e
t

2

400 − 300e
t

2

20. At present a firm is manufacturing 2000 items. It is estimated that the

rate of change of production p with respect to additional nuber of

workers x is given by  If the firm employes 25 more

workers, then the new level of production of items is

A. 2500

B. 3000

= 100 − 12√x.
dp

dx

https://dl.doubtnut.com/l/_sOwhIEcp8I2r
https://dl.doubtnut.com/l/_tyMfNl9iWGli


C. 3500

D. 4500

Answer: C

Watch Video Solution

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

differential 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

Answer: A

h id l i

(dp = 0. 5p(t) − 450
t

dt
p(0) = 850

1

2

log 18
1

2

https://dl.doubtnut.com/l/_tyMfNl9iWGli
https://dl.doubtnut.com/l/_oYJJkdfmM83B


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
differential equation 
 , where 
 is a

constant and T is the
total life in years of the equipment. Then the scrap

(dV = − k(T − t)
t

dt
k > 0

https://dl.doubtnut.com/l/_oYJJkdfmM83B
https://dl.doubtnut.com/l/_JyKuxRiBbN0R
https://dl.doubtnut.com/l/_659k197ZFdoj


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 differential equation 

is

A. secx=(tanx+C)y

B. ysecx=tanx+C

C. ytanx=secx+C

cos xdy = y(sinx − y)dx, 0 < x <
π

2

https://dl.doubtnut.com/l/_659k197ZFdoj
https://dl.doubtnut.com/l/_yDGSFtF2Bsuq


D. tanx=(secx+C)y

Answer: A

Watch Video Solution

25. The differential 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/_yDGSFtF2Bsuq
https://dl.doubtnut.com/l/_jkwB0C0hsvLZ


26. The differential equation of the family of circles with fixed radius 5

units and centre on the line y=2 is

A. 

B. 

C. 

D. 

Answer: C

View Text 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/_zzGKPm0lGclj

