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Differential Equations

Solved Examples And Exercises

1 If — ;cos_l M then d_2y — (i)
’ V= o, a+bcosz )’ dz®
b si b si b
sinz W - sinzx — cos T -
(a + bcosx) (a + bcosx) (a + bcosx)
bcos x

(a + beosz)’

° Watch Video Solution

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

| ° Watch Video Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0ukUSMPfDOnn
https://dl.doubtnut.com/l/_aHuxtAFjUDIn

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

origin and center on y-axis.

o Watch Video Solution

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

the origin and the axis of symmetry along the axis.

o Watch Video Solution

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

the x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_aHuxtAFjUDIn
https://dl.doubtnut.com/l/_PwiFAcwXfhrB
https://dl.doubtnut.com/l/_v1j2VzrrNAbE
https://dl.doubtnut.com/l/_c2MfNrop7rNo

6. A body at a temperature of 50°F is placed outdoors where the
temperature is 100°F . If the rate of change of the temperature of a body
is proportional to the temperature difference between the body and its
surrounding medium. If after 5 min the temperature of the body is 60°F,
find (a) how long it will take the body to reach a temperature of 75 ~ OF

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

° Watch Video Solution

dy 2z —y+1
7.50lve — = ——————
dx x+2y—3

° Watch Video Solution

8. Find the degree of the differential equation satisfying the relation
1+ 22 + \/1—i—y2 :)\<w\/1+y2 —y\/l-l—:vz)

° Watch Video Solution



https://dl.doubtnut.com/l/_ABiwyJtZ9iSn
https://dl.doubtnut.com/l/_ikcNJEcCcViP
https://dl.doubtnut.com/l/_ki30Mhneb21e
https://dl.doubtnut.com/l/_NecZDr5teN8f

9. Find the particular solution of the differential equation

(1+ e2$)dy + (14 yz)ewdz = 0. Given thaty = 1when z = 0.

o Watch Video Solution

10. Find the time required for a cylindrical tank of radius 2.5 m and height
3 m to empty through a round hole of 2.5 cm with a velocity 2. 5v/A m/s,

h being the depth of the water in the tank.

o Watch Video Solution

11.Solve: (dy/dz) + (y/z) = ¢*

o Watch Video Solution

dy 1492
12. Solve the differential equation zy—— = 1 + 22
v i 1al equation zy T T 22 ( +x+x )

° Watch Video Solution



https://dl.doubtnut.com/l/_NecZDr5teN8f
https://dl.doubtnut.com/l/_DK5QgKpdO6AJ
https://dl.doubtnut.com/l/_YnTKsgQhJNvo
https://dl.doubtnut.com/l/_I9WSQz43zrsP

. dy . 3 2
13. Solve the equation T + xsin2y = z° cos“y
x
o Watch Video Solution
14. Solve th ti 4y + il
.Solve the equation — + —————— ==«
9 dr  (1—z?) VY

o Watch Video Solution

d
15. Solve the equation d—y + (2ztan~'y — 2%) (14 4%) =0
T

° Watch Video Solution

16. Find the orthogonal trajectory of y?> = 4ax (a being the parameter).

° Watch Video Solution

17. [wsin2(g) —y]d:c—}—a:dy: 0,y = %Whenx=1
x


https://dl.doubtnut.com/l/_p1okWmCVOTVk
https://dl.doubtnut.com/l/_9ysJdpOO9wP9
https://dl.doubtnut.com/l/_mtHqFSNAv9z2
https://dl.doubtnut.com/l/_xWkl9qFTGjAI
https://dl.doubtnut.com/l/_wvk85oDeQdSA

° Watch Video Solution

18. Find the orthogonal trajectories of family of curves 2+ 9% = cx

° Watch Video Solution

19. Show that the differential equation y3dy + (x + yz)d:c = 0 can be

reduced to a homogeneous equation.

° Watch Video Solution

20. Solve [2, /Ty — x] dy + ydx = 0

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_wvk85oDeQdSA
https://dl.doubtnut.com/l/_iGlwIdOEawKg
https://dl.doubtnut.com/l/_44lWXS1cjKrN
https://dl.doubtnut.com/l/_6XolcV09QKL8
https://dl.doubtnut.com/l/_S4x253BEHTxe

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

° Watch Video Solution

dy
22.Solve x - = y(logy — logz + 1)
x

° Watch Video Solution

23.If the population of country double in 50 years, in how many years will
it triple under the assumption that the rate of increase is proportional to

the number of inhabitants.

° Watch Video Solution

24. Find the equation of the curve passing through the origin if the
middle point of the segment of its normal from any point of the curve to

the x-axis lies on the parabola 2y = x

° Watch Video Solution



https://dl.doubtnut.com/l/_S4x253BEHTxe
https://dl.doubtnut.com/l/_9WIKW0S86vzR
https://dl.doubtnut.com/l/_HIGfrDTAheEB
https://dl.doubtnut.com/l/_SL9F4ea5PSfz

25. Find the real value of m for which the subsititution y = u™ will

d
transform the differential equation 2m4yd—y+y4=4w6 in to a
x

homogenous equation.

o Watch Video Solution

26.A curve y = f(x) passes through the origin. Through any point (z, y)
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

m:n, find the curve.

o Watch Video Solution

27. Find the equation of a curve passing through (0,1) and having

—(y+9°)
1+x+ a2y

at(z, y)

gradient

° Watch Video Solution



https://dl.doubtnut.com/l/_SL9F4ea5PSfz
https://dl.doubtnut.com/l/_4jsfD0uOjhUC
https://dl.doubtnut.com/l/_BoVsx2nqNb7R
https://dl.doubtnut.com/l/_TXtx6IjqhSuR

d 2 5
28. Solve: _y = M
dz 2r+y—1

o Watch Video Solution

29.Solvexdy = | y+ =

° Watch Video Solution

30. Solve the equation ydz + (az — y2)dy =0

o Watch Video Solution

31. Find the orthogonal trajectory of y? = 4ax (a being the parameter).

o Watch Video Solution



https://dl.doubtnut.com/l/_TXtx6IjqhSuR
https://dl.doubtnut.com/l/_tbCIhEHn9IYk
https://dl.doubtnut.com/l/_nEqIM9KtdcXx
https://dl.doubtnut.com/l/_hgXNW7etXqzG
https://dl.doubtnut.com/l/_dn0rBLJzLc0t
https://dl.doubtnut.com/l/_kW1CQMGxAMBa

d;
32.Solve eEy =z + 1, given thatwhenz =0,y = 3.

° Watch Video Solution

d
33. Solve log(d—y) = 4x — 2y — 2, given thaty = 1whenz = 1.
x

o Watch Video Solution

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

o Watch Video Solution

d? dy \
35. Solve —32/ = (_y)
dr dzx

° Watch Video Solution

dy
36.Solve — /1 + = -1
v d rt+y=x+y

XL

l yV N


https://dl.doubtnut.com/l/_kW1CQMGxAMBa
https://dl.doubtnut.com/l/_7CPneHeWazdA
https://dl.doubtnut.com/l/_YP0Gczll03VI
https://dl.doubtnut.com/l/_nACqO1GC3K9b
https://dl.doubtnut.com/l/_E2m5k4lQDZ76

| @ Watch Video Solution

37.The solution of sec? z tanyda + sec? ytanady = O is

° Watch Video Solution

38. Solve the differential equation ye7dz = (me% + yz)dy(y # 0).

° Watch Video Solution

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

° Watch Video Solution

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

5
d? dy\*|’
2V _ i+ (2
da;2 dr


https://dl.doubtnut.com/l/_E2m5k4lQDZ76
https://dl.doubtnut.com/l/_AQLk0uU0Eq1Q
https://dl.doubtnut.com/l/_9u9K3YAPX8ng
https://dl.doubtnut.com/l/_lsC0Kzzi4KcU
https://dl.doubtnut.com/l/_6dNvsNO0zmdI

° Watch Video Solution

41. What constant interest rate is required if an initial deposit placed into
an account accrues interest compounded continuously is to double its

value in six years? (In|z| = 0. 6930)

° Watch Video Solution

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

and degree ( if defined ).

o Watch Video Solution

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

3
2] 2
dy
1[1 + (&) ]
a = , Where a is constant
d?y

da®



https://dl.doubtnut.com/l/_6dNvsNO0zmdI
https://dl.doubtnut.com/l/_0q6ARBYMSyHa
https://dl.doubtnut.com/l/_3FmwXl3qFQ4U
https://dl.doubtnut.com/l/_TYmxQ1R4FW7E

| o Watch Video Solution

44.Determine its order, degree (if exists)

ddy\* d%y dy
— —3—+5—+4_0
dx dz? dz

° Watch Video Solution

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

2 6

d*y d’y .
— +3 +sinxz = 2cosx
dw dz?

° Watch Video Solution

46. Solve (1 - wz) Z—y + 22y = z+/1 — 2?
x

° Watch Video Solution

: dy
47.Solve the equation (z + y + 1) - = 1
T


https://dl.doubtnut.com/l/_TYmxQ1R4FW7E
https://dl.doubtnut.com/l/_VLf0gpfCi9ch
https://dl.doubtnut.com/l/_gUhBe6JORMG8
https://dl.doubtnut.com/l/_HeJM0iWvO5pQ
https://dl.doubtnut.com/l/_ipg7NJc6WSZ4

° Watch Video Solution

d
48. Solve the equation d_y + ycotz = sinx
x

o Watch Video Solution

49. Find the Z Z 1.

0<i<j<n

° Watch Video Solution

50. Solve the differential equation: (1 + yz) + (m — etan_ly) o = 0

° Watch Video Solution

51. Solve:

ydx — xdy + logzdzr = 0

I ° Watch Video Solution


https://dl.doubtnut.com/l/_ipg7NJc6WSZ4
https://dl.doubtnut.com/l/_xChEL6VCCI7y
https://dl.doubtnut.com/l/_NQRCNms34bH0
https://dl.doubtnut.com/l/_CbhclbOeCSuV
https://dl.doubtnut.com/l/_SGViNHhZJrMk
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52. Solve the differential equation [e _ Y ] d_z = 1(z # 0).

° Watch Video Solution

53. Find the order and degree of the following differential equation:
dy

o —1 o

St (dw) Ty

° Watch Video Solution

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

&y d%y
ew’ —x—07 +y =10

° Watch Video Solution



https://dl.doubtnut.com/l/_SGViNHhZJrMk
https://dl.doubtnut.com/l/_ZiOvmBe0AMe5
https://dl.doubtnut.com/l/_rRnPXm3l25ea
https://dl.doubtnut.com/l/_EjMSMJE5MYrr

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

dy 1
i VT W
dx

o Watch Video Solution

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

ordinate to the tangent is of constant length.

o Watch Video Solution

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

dy 6] 1
()]

° Watch Video Solution

d2y

dz?



https://dl.doubtnut.com/l/_PRkRBmKJDzA7
https://dl.doubtnut.com/l/_TLbg5Qzp7NAi
https://dl.doubtnut.com/l/_sszV7xuOVtwG

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

d
ln(—y) =azr + by
dx

o Watch Video Solution

1
59. Solve (zcy2 - 63) dz — z’ydy = 0

o Watch Video Solution

60. The rate at which a substance cools in moving air is proportional to
the difference between the temperatures of the substance and that of
the air. If the temperature of the air is 290 K and the substance cools

from 370 K to 330 K in 10 min, when will the temperature be 295 K?

o Watch Video Solution



https://dl.doubtnut.com/l/_XaqNGeNwvTb6
https://dl.doubtnut.com/l/_LUuqx9H3dcbi
https://dl.doubtnut.com/l/_sStPz51cG85W

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

square of the ordinate.

° Watch Video Solution

dy siny + x
62.Solve — = —
dx sin2y — xz cosy

° Watch Video Solution

63.Solve: (z — 1)dy + ydz = z(z — 1)y'/3dz.

° Watch Video Solution

64. A normal is drawn at a point P(z,y) of a curve. It meets the x-axis

1 1
d the y-axis i int A AND B tively, h that — 4+ — =1,
and the y-axis in poin , respectively, such tha OA + OB

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

(5,4)



https://dl.doubtnut.com/l/_8qXHRMqQIl8L
https://dl.doubtnut.com/l/_rURGQiED0Qir
https://dl.doubtnut.com/l/_FNy7V8ubjppo
https://dl.doubtnut.com/l/_neHXEPaWa4iA

0 Watch Video Solution

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

vector.

° Watch Video Solution

66. The integrating factor of the fifferential equation

d
(1—y2)£+yx:ay(—1<y'<l)is

° Watch Video Solution

67. The solution of the differential equation

{1 +z,/(2* + ¥?) }dw + {,/(m2 +y°) — 1}ydy = 0is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_neHXEPaWa4iA
https://dl.doubtnut.com/l/_QDFkFWcz6Nv4
https://dl.doubtnut.com/l/_u7xDRsQ1VqHv
https://dl.doubtnut.com/l/_C1O577Fwiof2

68. The solution of the differential equation

dy  3z?y' +2zy
dr  z2 — 2z3y3 '

° Watch Video Solution

69. Solution of the differential

e SR (1 G
—————dz+{——— — — pdy=0is
T o (z-y) (z—y) Y

equation

o Watch Video Solution

70. The solution of the differential equation
d s
2w2y% = ta,n(a:2y2) — 2:cy2, givenz =1,y = o> is
o Watch Video Solution
71. The solution of the differential equation
o dy 1 (1 _
x“——cos| — | —ysin| — | = — 1, wherey - —lasz — oois
dx x x

| o WMl L\ dan C Al ikl n


https://dl.doubtnut.com/l/_w9saCWQ3tp4u
https://dl.doubtnut.com/l/_CCs5xXD4Mh5h
https://dl.doubtnut.com/l/_yFiG5MQAF39w
https://dl.doubtnut.com/l/_SFA3doKIcEYF
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d
72.The solution of the differential equation (z + 2y°) &

= yis
dx y

° Watch Video Solution

. o _dy  y(z+y) .
73.Find the curve satisfying the equation — = ——— and passing
dz  z(y® —x)

through the point (4, — 2) is

° Watch Video Solution

74.Find the solution of yef%daz — (xe ( _%) + y3>dy =0is

° Watch Video Solution

75. The solution of differential equation

(2y + xy?’)da: + (a: + w2y2)dy =0is

e I


https://dl.doubtnut.com/l/_SFA3doKIcEYF
https://dl.doubtnut.com/l/_5mdrkYBuMGZx
https://dl.doubtnut.com/l/_Im9FMkVOByz9
https://dl.doubtnut.com/l/_jqY4Hp9kYFe8
https://dl.doubtnut.com/l/_cUyVzDg26vCN

| ¥ vvatch video sSolution J

d
76.if y + a:—y = ¢(2y)

i xm then ¢(zy) is

° Watch Video Solution

77. Let y'(z) +y(x)g'(z) = g(z)g’(z), y(0),z € R, where f'(z)

dy(z)
dx

on R with g(0) = g(2) = 0. Then the value of y(2) is

denotes , and g(z) is a given non-constant differentiable function

° Watch Video Solution

78. Let f:[1, 0] be a differentiable function such that f(1) = 2. If

T
6/ f(t)dt = 3z f(x) — 2° forallz > 1, then the value of f(2) is
1

o Watch Video Solution



https://dl.doubtnut.com/l/_cUyVzDg26vCN
https://dl.doubtnut.com/l/_626zi19ijNja
https://dl.doubtnut.com/l/_gflrviHVOxzW
https://dl.doubtnut.com/l/_747PUiAwrQva

79. If y(x) satisfies the differential equation 3’ — ytanx = 2zsecz and

y(0) = 0, then

o Watch Video Solution

80. Consider the family of all circles whose centers lie on the straight line
y = z . If this family of circles is represented by the differential equation

Py”+Qy’+1:0, where P, are functions of =,y and

: ,_dy  _d’ . . ,
y | herey’ = —,y~ —= |, then which of the following statements is
dx dz?
(are) true? @QP =y+«x (b)P =y —=x (c)

P+Q=1-z+y+y' + (%) dP-Q=z+y—y - (v')

o Watch Video Solution

81. Let y(x) be a solution of the differential equation
(1+€e")y" +ye® =1. If y(0) =2 , then which of the following

statements is (are) true? (a)y( —4) = 0 (b)y( — 2) = 0 (d)y(x) has a


https://dl.doubtnut.com/l/_9WF4RS4H8Qsp
https://dl.doubtnut.com/l/_pUXcvuBxMsmO
https://dl.doubtnut.com/l/_Z4WTSLZAGNKZ

critical point in the interval ( — 1, 0) (d)y(z) has no critical point in the

interval( — 1, 0)

° Watch Video Solution

82. Let f be a real-valued differentiable function on R (the set of all real
numbers) such that f(1) = 1. If the y — € tercept of the tangent at
any point P(z,y) on the curve y = f(z) is equal to the cube of the

abscissa of P, then the value of f( — 3) is equal to

° Watch Video Solution

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

dy Ty zt 4+ 22 .
o+ 1l o in (—1,1) satisfying f(0) =0. Then
RS
2
. f(z)dz is

o Watch Video Solution



https://dl.doubtnut.com/l/_Z4WTSLZAGNKZ
https://dl.doubtnut.com/l/_jkLv3JWdLKbb
https://dl.doubtnut.com/l/_yEm6hlySRO8c

84.The order of the differential equation whose general solution is given
by y = (C; + Cy)cos(z + C3) — Che* ™%, where Cy, Cy, Cs, Cy, Cs

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

° Watch Video Solution

85. The differential equation representing the family of curves
2 . . .
Yo = 2c(m + \/E), where c is a positive parameter, is of (A) order 1 (B)

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

° Watch Video Solution

7) and having

86. Find the equation of a curve passing through (2, 3

: 1 :
gradient 1 — — at (z,y) is
2

o Watch Video Solution



https://dl.doubtnut.com/l/_2stnqxLkXNgr
https://dl.doubtnut.com/l/_fWBcFtegcwGI
https://dl.doubtnut.com/l/_oOyAraxSqGGN

87. The equation of the curve which is such that the portion of the axis of
x cut off between the origin and tangent at any point is proportional to

the ordinate of that point is

° Watch Video Solution

88. A normal at P(x,y) on a curve meets the x-axis at Q and N is the

:13(1 + y2)

foot of the ordinate at P If NQ = 5

, then the equation of
+

curve given that it passes through the point (3, 1) is

o Watch Video Solution

89. The differential equation of the family of all non-vertical lines in a

plane is

o Watch Video Solution



https://dl.doubtnut.com/l/_x2CkAUhrNBgR
https://dl.doubtnut.com/l/_lhXdso8BdYnT
https://dl.doubtnut.com/l/_fJnwK79Np7eI

90. The curve in the first quadrant for which the normal at any point
(z,y) and the line joining the origin to that point form an isosceles
triangle with the x-axis as base is (a) an ellipse (b) a rectangular

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

° Watch Video Solution

91. The differential equation of the curve for which the initial ordinate of
any tangent is equal to the corresponding subnormal (a) is linear (b) is
homogeneous of second degree (c) has separable variables (d) is of

second order

° Watch Video Solution

w o
N———

92. Orthogonal trajectories of family of the curve ar;é + y% = a< ,

where a is any arbitrary constant, is

° Watch Video Solution



https://dl.doubtnut.com/l/_KvhAoyzv7qib
https://dl.doubtnut.com/l/_x8HKz9Pm35xt
https://dl.doubtnut.com/l/_HP4OKNBAQWKb

93. Which of the following is not the differential equation of family of
curves whose tangent form an angle of T with the hyperbola zy = ¢*?

4
dy T+y
()= =

dy_:z:—ybdy_ x
O %% "7 39% "
Y x xT—y x T —y

(d)N.O.T.

° Watch Video Solution

94. Tangent to a curve intercepts the y-axis at a point P A line
perpendicular to this tangent through P passes through another point

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

° Watch Video Solution

95. The solution of the differential equation

(z cot y + logcos z)dy + (logsiny — ytanz)dz = Ois

° Watch Video Solution



https://dl.doubtnut.com/l/_H8hMEp5Aslql
https://dl.doubtnut.com/l/_JVfG4I4jyF9s
https://dl.doubtnut.com/l/_kp8SrlxH10t4

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

normal is constant and has a length equal to a is

° Watch Video Solution

97. The differential equation of all parabolas each of which has a latus
rectum 4a and whose axes are parallel to the x-axis is (a) of order 1 and
degree 2 (b) of order 2 and degree 3 (c) of order 2 and degree 1 (d) of

order 2 and degree 2

° Watch Video Solution

y(2$4 + y) dy

(1 _ 2\ .2
7 —(1 dzy ):L'

98. The solution of differential equation

is given by

o Watch Video Solution



https://dl.doubtnut.com/l/_WZYa4RGCOOlj
https://dl.doubtnut.com/l/_3cojs6A8fFaA
https://dl.doubtnut.com/l/_aV28ay9qJlga

99. The normal to a curve at P(z, y) meet the x-axis at G- If the distance
of G from the origin is twice the abscissa of P , then the curve is a (a)

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

° Watch Video Solution

100. A normal at any point (z, y) to the curve y = f(x) cuts a triangle of

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

° Watch Video Solution

101. If a,b are two fixed positive integers such that

1

fla+z)=b+ [b?’ +1— 302 f(z) + 3b{f(z)} — {f(x)}3] ¥ for all real

z, then prove that f(z) is periodic and find its period.

° Watch Video Solution



https://dl.doubtnut.com/l/_fn5JiC8eoH75
https://dl.doubtnut.com/l/_ebw0zmFgp13o
https://dl.doubtnut.com/l/_GVKUt5xXwdTe

102. The differential equation whose general solution is given by
y = cpcos(x + ¢3) — cael ~oted) 4 (cssinz), where ¢y, ¢y, c3, ¢4, C5

are arbitrary constants, is

° Watch Video Solution

103. The solution to the differential equation ylogy + zy’' = 0, where

y(1) =e, is

° Watch Video Solution

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

az’ + by’ = 1is

° Watch Video Solution



https://dl.doubtnut.com/l/_XDYCHM9EITAp
https://dl.doubtnut.com/l/_BJa9bpXySXBT
https://dl.doubtnut.com/l/_g22ET6tHPE24

105. The differential equation for the family of curve 22 + y? — 2ay = 0,

where a is an arbitrary constant, is

° Watch Video Solution

d
106. If d_y = (eY —z) ', where y(0) = 0, then y is expressed explicitly
x

as

° Watch Video Solution

107. If y = (where ¢ is an arbitrary constant) is the general

log|cz|

, , : . dy oy T
solution of the differential equation — = = + | — ], then the

dr Y
function ¢ (i) is
Yy

o Watch Video Solution



https://dl.doubtnut.com/l/_joh5P1DhttQy
https://dl.doubtnut.com/l/_gzqFU0XyXqUF
https://dl.doubtnut.com/l/_rDXz6AgAdFtn

108. Differential equation of the family of circles touching the line y = 2

at (0, 2) is

° Watch Video Solution

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

the y-axis is

° Watch Video Solution

10. A differential equation associated to the primitive
y=a+be® +ce ™ is (where y, is nth derivative wrt. z)
(a)ys + 2y2 — y1 = 0(b)4ys + 5y2 — 20y1 = 0(c)ys + 2y» — 35y; = 0

(d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_fFDMCwqmcRUA
https://dl.doubtnut.com/l/_jzrFnGGgGoH5
https://dl.doubtnut.com/l/_kugXyfiBhQid

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

to the parabola y = z2is (a) 1,2 (b) 2,3 (c) 2,1 (d) 1,1

° Watch Video Solution

. . . (dy\® dy
112. A solution of the differential equation, { — | —2x— 4+ y =10
dx dx

° Watch Video Solution

113. A curve y = f(«) passes through point P(1, 1) . The normal to the
curveat Pisa (y — 1) + (z — 1) = 0. If the slope of the tangent at any
point on the curve is proportional to the ordinate of the point, then the

equation of the curve is

° Watch Video Solution



https://dl.doubtnut.com/l/_TrKih513Av5f
https://dl.doubtnut.com/l/_GJJwS2vurSnz
https://dl.doubtnut.com/l/_4A61DgUcUWvK

114. A spherical rain drop evaporates at a rate proportional to its surface
area at any instant ¢. The differential equation giving the rate of change

of the radius of the rain drop is

° Watch Video Solution

115. If length of tangent at any point on the curve y = f(x). Intercepted
between the point and the x-axis is of length 1. Find the equation of the

curve.

° Watch Video Solution

116. For the primitive integral equation
ydz + y’dy = zdy; z € R,y > 0,y(1) = 1, then y( — 3) is (a) 3 (b) 2

(c)1(d)5

° Watch Video Solution



https://dl.doubtnut.com/l/_SBkbRogpz3fe
https://dl.doubtnut.com/l/_mMr9CCR4c9u3
https://dl.doubtnut.com/l/_zUYfERX6wUnV
https://dl.doubtnut.com/l/_9GvU41SX12Cw

117. The solution of the primitive integral equation (acz + y2)dy = zydz

isy =y(z) Ify(l) = land y(xzg) = e, then z is

° Watch Video Solution

18. if y=y(z) and
W(3) =

o Watch Video Solution

2 +sinx <dy

Sl d_> = —cosz,y(0) =1, then
z

d
19. If y(t) is a solution of (1 + t)d_?; —ty =1 and y(0) = — 1 then

y(1) is

o Watch Video Solution

™
120. A curve passes through the point (1, E) . Let the slope of the curve
at each point (z, y) be % + sec(%), xz > 0. Then the equation of the

curve is


https://dl.doubtnut.com/l/_9GvU41SX12Cw
https://dl.doubtnut.com/l/_bNlRvhmW2XxN
https://dl.doubtnut.com/l/_nDpec4McyFhb
https://dl.doubtnut.com/l/_vQ6UEPu5nP03

o Watch Video Solution

1 _ 2
121. The differential equation Y_Nv Y determines a family of
z y

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

and a fixed centre at (0, — 1)(c) Fixed radius 1 and variable centres along

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

o Watch Video Solution

122. A spherical rain drop evaporates at a rate proportional to its surface
area at any instant ¢- The differential equation giving the rate of change

of the radius of the rain drop is

o Watch Video Solution

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

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


https://dl.doubtnut.com/l/_vQ6UEPu5nP03
https://dl.doubtnut.com/l/_oIqQvKM2P37s
https://dl.doubtnut.com/l/_o9YmVV0x9Em6
https://dl.doubtnut.com/l/_8oxSlBClFL5C

drops is proportional to the square root of water depth y, where the
constant of proportionality kK > 0 depends on the acceleration due to
gravity and the geometry of the hole. If ¢ is measured in minutes and
k= i, then the time to drain the tank if the water is 4 m deep to start

15
with is (a) 30 min (b) 45 min (c) 60 min (d) 80 min

o Watch Video Solution

124. The population of a country increases at a rate proportional to the
number of inhabitants. f is the population which doubles in 30 years,
then the population will triple in approximately. (a) 30 years (b) 45 years

(c) 48 years (d) 54 years

o Watch Video Solution

125. An object falling from rest in air is subject not only to the
gravitational force but also to air resistance. Assume that the air

resistance is proportional to the velocity with constant of proportionality


https://dl.doubtnut.com/l/_8oxSlBClFL5C
https://dl.doubtnut.com/l/_o5KDUfRJEVWF
https://dl.doubtnut.com/l/_3WAZr3GpPVpO

. N . . m
as k> 0, and acts in a direction opposite to motion (g =09. 8—2>-
s

Then velocity cannot exceed.

° Watch Video Solution

126. Find the solution of differential equation
e (5) ()
2 X y Y dzx
=1+ 1|— — + + ...
< y) dx 21
° Watch Video Solution
127. The solution of the differential equation y'y = 3(y ' ')2 is

° Watch Video Solution

XL

128. Number of values of m € N for which y = €™ is a solution of the

. : _d’y  dly dy
differential equation — — 3—2 —4— + 12y =0(a) 0 (b) 1 (c) 2 (d)
dx dzx dz

More than 2

| oo ]


https://dl.doubtnut.com/l/_3WAZr3GpPVpO
https://dl.doubtnut.com/l/_T4MP0mZ61aT0
https://dl.doubtnut.com/l/_ksWrBlipBQfc
https://dl.doubtnut.com/l/_fwAYlEWqNuPu

| & Watch Video Solution I

129. A curve passing through (2,3) and satisfying the differential

equation / ty(t)dt = z’y(x), (z > 0) is
0

° Watch Video Solution

2

130. The solution of the differential equation d_:g = sin3z + e® + z2
x

when y;(0) = 1and y(0) = 0is

° Watch Video Solution

131. The solution of the differential equation

z3 x5

= is
1+§+%+ dx + dy

° Watch Video Solution



https://dl.doubtnut.com/l/_fwAYlEWqNuPu
https://dl.doubtnut.com/l/_nA4ERLuZOGkc
https://dl.doubtnut.com/l/_2P6NgMQhYqfB
https://dl.doubtnut.com/l/_N5K4NQFz6n7m

132. A and B are two separate reservoirs of water. Capacity of reservoir A
is double the capacity of reservoir B. 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 A is 1% times the quantity of
water in reservoir B. After how many hours do both the reservoirs have

the same quantity of water?

o Watch Video Solution

133. If/ ty(t)dt = z* + y(x), then find y(z)

o Watch Video Solution

134. Given a function ' g' which has a derivative g’ () for every real x and

satisfies g’ (0) = 2 and g(z + y) = eYg(z) + €Yg(y) for all x and y then:


https://dl.doubtnut.com/l/_iRxJ6Z9iJ8zQ
https://dl.doubtnut.com/l/_A6DNdYbm9MOH
https://dl.doubtnut.com/l/_AGURoF9msdu9

° Watch Video Solution

dy \ d
135.Solve y il + 2x Y y = 0 given that y(0) = /5
dx dx

° Watch Video Solution

136.1f y + di(wy) = z(sinz + logz), f € dy(z)
T

° Watch Video Solution

137. Show that the given differential equation is homogeneous and solve

each of them.
{:c cos(%) + ysin(%) }ydw = {ysin(%) — cos(%) }wdy

° Watch Video Solution

d 2
138. Solve il = (= +y)
dzx (z +2)(y—2)


https://dl.doubtnut.com/l/_AGURoF9msdu9
https://dl.doubtnut.com/l/_ivRYkBfLzTzz
https://dl.doubtnut.com/l/_vLjJgUrm14oW
https://dl.doubtnut.com/l/_nIK6W4sztghj
https://dl.doubtnut.com/l/_MQK3Lfut4GaD

° Watch Video Solution

T+ y—- 4
139. Solve —‘Z =22+ 22 + y_z
Yy— T4 :r:

° Watch Video Solution

140. For the differential equation  whose  solution

is
(z — h)2 + (y— k)2 =a® (a is a constant), its (a) order is 2 (b) order is

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

° Watch Video Solution

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

r—Y L2 1z -
@) = 5 Of(en) =ty Hran (L)@@ 9) = o(iny

(d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_MQK3Lfut4GaD
https://dl.doubtnut.com/l/_5E13B07fnHDL
https://dl.doubtnut.com/l/_LoXjQMfJv6zA
https://dl.doubtnut.com/l/_otNzyCBtEDGy

142. The solution of the differential equation

d
(e’”2 + eyz)yﬁ + e (:I:y2 — a:) = 0is

° Watch Video Solution

143. The solution of the differential equation ym — 8y” = 0, where

y(0) = %,y’(o) =0,y (0) =1,is

° Watch Video Solution

A
144, Differential equation of the family of curves v = — + B, where A

r
and B are arbitrary constants, is
° Watch Video Solution
d [° dz
145. The functi 0) = tisfi th
e function f(0) d(0)/0 oo feosg  Satisfies e

differential equation



https://dl.doubtnut.com/l/_NPPVfv5SiDFk
https://dl.doubtnut.com/l/_cwzd2rJoPtxp
https://dl.doubtnut.com/l/_UmyVK907Ya0g
https://dl.doubtnut.com/l/_ms2gp2dapVoG

| ° Watch Video Solution

146. The differential equation of the curve < + y__ lis
c—1 c+1
° Watch Video Solution
147. The solution of the differential equation
dy oy (dy\® a2y dy\’
=1 — — —
x +:cydw—l— Y <dx> + 31 (dw) + ...18

° Watch Video Solution

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

T

(a);l—z + 2= lnx(b)y(j—i) + 4z = 0(c) (22 + ¥*) (Z—i) = 3y(d)N. O

° Watch Video Solution



https://dl.doubtnut.com/l/_ms2gp2dapVoG
https://dl.doubtnut.com/l/_JylpM0rHCK7m
https://dl.doubtnut.com/l/_4UfpcVauX628
https://dl.doubtnut.com/l/_gStVZLopFMbV

149. The equation of the curve satisfying the differential equation

dy \? dy : : .
yl =— ) + (z —y)—— — x = 0 can be a (a) circle (b) Straight line (c)
dx dx

Parabola (d) Ellipse

° Watch Video Solution

150. 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

151. If y1 and y2 are two solutions to the differential equation

d
% + P(z)y = Q(x) . Then prove that y = y1 + c(y1 — y2) is the

general solution to the equation where c is any constant.

o Watch Video Solution



https://dl.doubtnut.com/l/_5mkIpaNASv1i
https://dl.doubtnut.com/l/_sXdMyGZenOhu
https://dl.doubtnut.com/l/_iQtkBi4VaNYm

152. If y1 and y2 are the solution of the differential equation

d
d_y + Py = Q , where P and @ are functions of x alone and y» = y; 2,
x

Q
then prove that z =1+ - e fud

, Where cis an arbitrary constant.

° Watch Video Solution

153. Let the function Inf(z) is defined where f(x) exists for
x >2and k is fixed positive real numbers prove that if
d

%(x f(x)) > — kf(x) then f(z) > Az ' " where A is independent

of x.

° Watch Video Solution

154. The degree of the differential equation satisfying

V1—2z?+4/1— 9% = a(z — y)is (a) 1 (b) 2 (c) 3 (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_iQtkBi4VaNYm
https://dl.doubtnut.com/l/_HtC1p17VIBBG
https://dl.doubtnut.com/l/_I9XxFuIntfHV
https://dl.doubtnut.com/l/_8fzmDITjoyeL

155. The force of resistance encountered by water on a motor boat of
mass m going in still water with velocity v is proportional to the velocity
v. At t = 0 when its velocity is vy, then engine shuts off. Find an
expression for the position of motor boat at time ¢ and also the distance
travelled by the boat before it comes to rest. Take the proportionality

constantas k > 0.

o Watch Video Solution

156. A cyclist moving on a level road at 4 m/s stops pedalling and lets the
wheels come to rest. The retardation of the cycle has two components: a
constant 0.08 m /s due to friction in the working parts and a resistance
of 0. 02v* /m , where v is speed in meters per second. What distance is

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

o Watch Video Solution



https://dl.doubtnut.com/l/_Zv9yp19fwUmj
https://dl.doubtnut.com/l/_YVnqTTbDSt0h

157. Given two curves: y = f(z) passing through the point (0,1) and

v 1

g9(z) = / f(t)dt passing through the point (0, 5)- The tangents
— 00

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

the x-axis. Find the curve y = f(x)-

o Watch Video Solution

158. The differential equation of the family of curves

y = e*(Acosz + Bsinz), where A and B are arbitrary constants is

o Watch Video Solution

159. The differential equation whose solution is Az? + By? = 1, where
A and B are arbitrary constants, is of (a) second order and second
degree (b) first order and second degree (c) first order and first degree

(d) second order and first degree

o Watch Video Solution



https://dl.doubtnut.com/l/_rMNecbTMuQ4v
https://dl.doubtnut.com/l/_mNkPABWV4c3X
https://dl.doubtnut.com/l/_tDdToPACQ2Wf

160. Solve: (x-4) (x-7) (x-2) (x+1)=16

° Watch Video Solution

d x(2logx +1
161. The solution of the equation &Y _ ( g ) is
dx siny + ycosy

° Watch Video Solution

d
162. The solution of log (%) =azr + byis

° Watch Video Solution

. 2 +sinz [ dy
163. if y=y(z) and — (5) = —cosz,y(0) =1, then

u(3) = @ @) 3(G)E) O © G)E)1)—3(n)(0)(r) @ (©
(7)(5) — (1) 3(0) () () () (@)

° Watch Video Solution



https://dl.doubtnut.com/l/_fnaEImj5vXcw
https://dl.doubtnut.com/l/_wdJRtwrnmIPC
https://dl.doubtnut.com/l/_LvV8WZXKE8hU
https://dl.doubtnut.com/l/_TgtblSHXPzKv

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

y—1

5 is
T4+ x

is

° Watch Video Solution

dv k
165. The solution of — + —v = — gis
uti at + m'v gl

° Watch Video Solution

d
166. The solution of the equation d_y = cos(z — y) is
z

° Watch Video Solution

167. The solution of the equation (z’y + z°)dz + y*(z — 1)dy = 0 is

given by

° Watch Video Solution



https://dl.doubtnut.com/l/_TgtblSHXPzKv
https://dl.doubtnut.com/l/_MiCYSbJq1wy3
https://dl.doubtnut.com/l/_EhfBjMNLXXAO
https://dl.doubtnut.com/l/_AXaHLpi6Bxpy
https://dl.doubtnut.com/l/_ycT4MugMTIm3

168. Solution of differential equation dy — sinz sinydx = Qs

o Watch Video Solution

d
169. Solution of d—y ¥ 22y = yis
i

o Watch Video Solution

170. The general solution of the differential equation

dy+sin Tty = sin *—Y is
dz 2 - 2

o Watch Video Solution

d d 1— 22 — 92
171. The solution of Tar + yay = :c y is
zdy — ydzx z? + y?

° Watch Video Solution



https://dl.doubtnut.com/l/_GsRbn5xNrNrb
https://dl.doubtnut.com/l/_HCBg3kal27gG
https://dl.doubtnut.com/l/_ordsDf2zdcqw
https://dl.doubtnut.com/l/_yq17BAscFTui
https://dl.doubtnut.com/l/_XVmdCSgQV6gl

172. The curve for which the length of the normal is equal to the length of
the radius vector is/are (a) circles (b) rectangular hyperbola

(c) ellipses (d) straight lines

o Watch Video Solution

173.f (x,y)=sin-1(xy)+tan -1(yx) is homogeneous function of

degree:

o Watch Video Solution

174. The graph of the function y = f(z) passing through the point (0,1)
.y : : . dy :
and satisfying the differential equation T + ycosx = cos is such
x
that (a) it is a differential function for all x E R. (b)it is continuous for all x

E R.(c) it is periodic .(d) it is passing through(pi,l)

o Watch Video Solution



https://dl.doubtnut.com/l/_XVmdCSgQV6gl
https://dl.doubtnut.com/l/_LaSybyOtSwIg
https://dl.doubtnut.com/l/_YIvpP7MZJnyy

d
175. The solution of i _ th
dz by + k

a=0,b£0(b)a#0b£0()b=0a+#0(d)a=00bcR

represent a parabola when (a) (a)

o Watch Video Solution

176. The equation of the curve satisfying the differential equation
Y (332 + 1) = 2y, passing through the point (0,1) and having slope of
tangent at = 0 as 3 (where y, and y; represent 2nd and 1st order
derivative), then (a)y = f(ac) is a strictly increasing function (b)y = f(a:)
is a non-monotonic function (c)y = f(x)) has a three distinct real roots

(d)y = f(x) has only one negative root.

o Watch Video Solution

1 d
177.y = ae~ = + b is a solution of hacd = %,then (@)a € R (b)b = 0 (c)
T T

b = 1 (d)a takes finite number of values

o Watch Video Solution



https://dl.doubtnut.com/l/_F5p74s1FsMra
https://dl.doubtnut.com/l/_FX0b5Rm7Oj3s
https://dl.doubtnut.com/l/_rT1NUD2Ie9sT

178. For equation of the curve whose subnormal is constant, then (a) its
eccentricity is 1 (b) its eccentricity is V2 (c) its axis is the x-axis (d)its axis

is the y-axis.

° Watch Video Solution

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

frr(x) =g (x) f'(1) =29'(1) =4 and f(2) =39(2) =9, then

f(z) — g(z) at x =4 equals (A) 0 (B) 10 (C) 8 (D) 2

° Watch Video Solution

180. The solution of the differential equation

(m2y2 — 1)dy + 2zy*dz = Ois

° Watch Video Solution



https://dl.doubtnut.com/l/_pIzUdFk6N8D8
https://dl.doubtnut.com/l/_JrmiWKhHhpwK
https://dl.doubtnut.com/l/_E98UegbuQj5a

132

dx

181. The solution of y_ zy =1+ cos(%) is

° Watch Video Solution

d
182. Solve the equation (z + y + 1) (%) =1

° Watch Video Solution

d
183. Solve x (%) = y(logy — logx + 1)

° Watch Video Solution

184. The slope of the tangent at (z,y) to a curve passing through

™ . . Y 2 Y . .
1, 7 ) isgiven by P cos =) then the equation of the curve is

° Watch Video Solution



https://dl.doubtnut.com/l/_MwcbJLh3BCHJ
https://dl.doubtnut.com/l/_pQB5w5yhGSlP
https://dl.doubtnut.com/l/_XQYJPmMpLB7r
https://dl.doubtnut.com/l/_o5NN4zR60WuD

185. The solution of (m2 + xy) dy = (:1:2 + y2)dm is

° Watch Video Solution

186. The solution of differential equation yy' = =

&M|<Q
+

° Watch Video Solution

187. The solution of (2% +azy)dy= (22 +y?)dz is (a)
(b)(c)logz = log((d)(e)z — y(f)) + (9)%’3(’5)@ +c(k) () (m)

(n)(0)logz = 2log((p)(g)z — y(r)) + (s)

-+ | <

z(u)(v) +c(w) 0 (y)

[Math Processing Error] (jj) (kk) None of these

° Watch Video Solution



https://dl.doubtnut.com/l/_kRrq6MLAiGNZ
https://dl.doubtnut.com/l/_HTJk2zDq9Yyt
https://dl.doubtnut.com/l/_19czJciIk2rL

188. The solution of the differential equation

{1 + x (m2 + y2) }dac + { (:1:2 + y2) — 1}ydy = Ois equal to

° Watch Video Solution

189. The slope of the tangent at (z, y) to a curve passing through a point
2 | 2

(2,1)is , then the equation of the curve is

2zy

o Watch Video Solution

d
190. Ifxd—y =22 4y — 2,y(1) = 1,then y(2) equals ...rcree.
T

° Watch Video Solution

191. If y = y(x) and it follows the relation 4ze™ = y + 5sin’z, then

y'(0)isequalto

° Watch Video Solution



https://dl.doubtnut.com/l/_lLWXkJsbBzHu
https://dl.doubtnut.com/l/_idrDZJpVKTaW
https://dl.doubtnut.com/l/_3NhHcn7HQbzh
https://dl.doubtnut.com/l/_h7O07YUhu9yc

192. 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

o Watch Video Solution

193. A curve C passes through (2,0) and the slope at (z,y) as

(z+1)° + (y—3)
z+1

- Find the equation of the curve.

o Watch Video Solution

194. The equation of motion is given bys(t) = 2t> — 6t* + 6 At what

time, the velocity and accelerations are zero?

o Watch Video Solution



https://dl.doubtnut.com/l/_h7O07YUhu9yc
https://dl.doubtnut.com/l/_ReoUygjxaSXj
https://dl.doubtnut.com/l/_GQJ0XxYbnrN6
https://dl.doubtnut.com/l/_F8SL4brxm4R7

195. Statement 1: The differential equation of all circles in a plane must
be of order 3.Statement 2 : There is only one circle passing through three

non-collinear points.

o Watch Video Solution

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

d? dy \ 2 d?
@2 + 3(_;,) - xlog(—Z) (b)
dx dr dx

dy\*  (dy\’ ([ d%y . ((dy
() + (@) —om(Gr) 0r =on((&) ~2). bt <2
d
(d)x — 2y = log(—y)
dz

o Watch Video Solution

197. Statement 1 : Degree of the differential equation

d
2r -3y + 2 = log<d—z> is not defined. Statement 2 : In the given

differential equation, the power of highest order derivative when

expressed as the polynomials of derivatives is called degree.



https://dl.doubtnut.com/l/_7WDUDHJkVU6s
https://dl.doubtnut.com/l/_OGwJ8C0kvEQh
https://dl.doubtnut.com/l/_VTEdnBMnJS1C

| ° Watch Video Solution

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

e dy dy .
represented byy = Ae” is given byd— = y Statement 2 : e Yy is
x x

valid for every member of the given family.

° Watch Video Solution

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

isy = ¢y cos 2z + ¢y sin® z + c3 cosz + cye® + C5ezm+c6?

° Watch Video Solution

200. Statement 1: Order of a differential equation represents the number
of arbitrary constants in the general solution. Statement 2 : Degree of a

differential equation represents the number of family of curves.

° Watch Video Solution



https://dl.doubtnut.com/l/_VTEdnBMnJS1C
https://dl.doubtnut.com/l/_XdU1zW9IlbeL
https://dl.doubtnut.com/l/_iYFB7MdiOZuD
https://dl.doubtnut.com/l/_F9dHiUH4xlGC

d
201. Solve the differential equation md—y =z’ +y
x

° Watch Video Solution

202. Let f(z),x > 0, be a non-negative continuous function, and let
F(x) :/ f(t)dt,x > 0, if for some ¢ > 0, f(z) < cF(z) for all
0

z > 0, then show that f(z) = Oforallz > 0.

o Watch Video Solution

203. A particle moves so that the distance moved is according to the law

¢ : : :
s(t) = 3~ t* 4 3. At what time the velocity and acceleration are zero

respectively?

° Watch Video Solution



https://dl.doubtnut.com/l/_5KQrjHpIkWH0
https://dl.doubtnut.com/l/_bhMiLBZPbkpS
https://dl.doubtnut.com/l/_1mta630JZ0lY

204. A curve C has the property that if the tangent drawn at any point P
on C meets the co-ordinate axis at A and B, then P is the mid-point of
AB. The curve passes through the point (1,1). Determine the equation of

the curve.

o Watch Video Solution

205. A country has a food deficit of 10%. Its population ear. Its annual
food production every year is 4% more than that of the last year
Assuming that the average food requirement per person remains
constant, prove that the country will become self-sufficient in food after n

years, where n is the smallest integer bigger than or equal to
log, 10 — log, 9
(log, 1.04) — 0.03

o Watch Video Solution

206. Integrating factor of the differential equation
d

cos;r:—y + ysinz = 1is
dx


https://dl.doubtnut.com/l/_spEqJbOZx6s6
https://dl.doubtnut.com/l/_FjiTaIIv6hnY
https://dl.doubtnut.com/l/_Hl4FyyIpBD7L

° Watch Video Solution

d
207. Solution of the equation cos® <d_y) — (tan2z)y = cos* z, when
T

y(pi/6)=(3sqrt(3))/8' is

° Watch Video Solution

208. If integrating factor of z(1 — z%)dy + (2z’y — y — az®)dz = 0 is

eJP%: then Pis equal to

° Watch Video Solution

209. A function y = f(x) satisfies
e’ " 2

CER

(z +1)f'(z) — 2(z® + z) f(=) Ve > —1. If f(0) =5,

then f(z) is

° Watch Video Solution



https://dl.doubtnut.com/l/_Hl4FyyIpBD7L
https://dl.doubtnut.com/l/_AzwhHoPhLROC
https://dl.doubtnut.com/l/_PuEBe9cYGCoA
https://dl.doubtnut.com/l/_6un5TE9NYccm
https://dl.doubtnut.com/l/_iDROSYW8uCBV

210. The general solution of the differential equation,

y' +yp' () — o' (z)p(x) = 0,where p(z) is a known function, is

o Watch Video Solution

Cody 4yl .
211. The solution of P satisfying y(1) = lis

o Watch Video Solution

212. The integrating factor of the differential equation

d
d—y(w(log)w) + y = 2(log)z is given by
T

° Watch Video Solution

213. The solution of the differential equation

a:(a:2 + 1) (j—z) = y(l — m2) + z3logx is

° Watch Video Solution



https://dl.doubtnut.com/l/_iDROSYW8uCBV
https://dl.doubtnut.com/l/_f29Gi1E092ZC
https://dl.doubtnut.com/l/_znDfOhIcAE2A
https://dl.doubtnut.com/l/_55Us3Qy9oV9P

1
214. The solution of the differential equation v _ is

dx zy[?sin 1+ 1]

° Watch Video Solution

d
215. The general solution of the equation d—y =1+uzyis
x

° Watch Video Solution

216. A normal is drawn at a point P(x, y) of a curve. It meets the x-axis at

Q- If PQ has constant length k£, then show that the differential equation

d
describing such curves is y% = =+ ,/kz — y? . Find the equation of

such a curve passing through (0, k)-

° Watch Video Solution



https://dl.doubtnut.com/l/_55Us3Qy9oV9P
https://dl.doubtnut.com/l/_twgHPiywhbm0
https://dl.doubtnut.com/l/_kd0LoHUZxgWF
https://dl.doubtnut.com/l/_PjwpZFXnkJWy

T

d
217. If the solution of the differential equation d_y —y=1—e " and
x

is__
Yo

y(0) = yo has a finite value, when z — oo, then the value of

° Watch Video Solution

218. Let y=1y(t) be a solution to the differential equation

y' + 2ty = 2, then 16(lim) ;% is

° Watch Video Solution

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

d? 2(1 + dy \ 2
y = tan z and the differential equation Y _ 1+ M <—y) is
dxz? 1+y? \dz

d?z 9 dz\?
changed to — =cos"z+ k|{ —— ) , then the value of k equal
dx dx

° Watch Video Solution



https://dl.doubtnut.com/l/_XSl5t1XNCtn8
https://dl.doubtnut.com/l/_EUqcVWRzoSBt
https://dl.doubtnut.com/l/_q53212AA1MJd

220. If the independent variable x is changed to y, then the differential

d? dy\® d
equation .’E—y + (_y) _ 0 is changed to

daz? dx dz
d2_ac N (da:

2
" _) = k where k equals____
dy? dy

o Watch Video Solution

d 1
221.If the solution of the differential equation Y _ - is
dx x cosy + sin2y

z = ce™Y — k(1 + siny), then the value of k is

o Watch Video Solution

222.Tangent is drawn at the point (z;, y;) on the curve y = f(z), which
intersects the x-axis at (z;,1,0) . Now, again a tangent is drawn at
(z;4+1,Yi+1) on the curve which intersect the x-axis at (z;,2 0) and the
process is repeated n times, ie. i = 1,2, 3; n. If 1, 5, 23, ; T, from an

arithmetic progression with common difference equal to (log),e and


https://dl.doubtnut.com/l/_f4nRInqtrAuD
https://dl.doubtnut.com/l/_NNhCeYys8COs
https://dl.doubtnut.com/l/_ftOaEtqE0dMD

curve passes through (0,2). Now if curve passes through the point

(— 2, k), then thevalueof kis

o Watch Video Solution

223. The curve passing through the point (1, 1) satisfies the differential

2?2 —1)(y2 -1
equation 2 + \/( 4 ) = 0 . If the curve passes through
zy

the point (1/2, k), then the value of [k] is (where [] represents greatest

integer function)

o Watch Video Solution

224. If the eccentricity of the curve for which tangent at point P
intersects the y-axis at M such that the point of tangency is equidistant

from M and the origin is e, then the value of 5e? is___

o Watch Video Solution



https://dl.doubtnut.com/l/_ftOaEtqE0dMD
https://dl.doubtnut.com/l/_D3MYhon7cyv8
https://dl.doubtnut.com/l/_HDd1UyyjoOB2

225. The perpendicular from the origin to the tangent at any point on a
curve is equal to the abscissa of the point of contact. Also curve passes
through the point (1,1). Then the length of intercept of the curve on the x-

axis is

° Watch Video Solution

1. Find the order and degree of the following differential equations. i)

d 1 Ly 2 d
Zoby= i) e _md—:‘; +y=0,ii) sin_l(—y) =z +y, )

“Y x dz
dx
tog, () = az +
Oge dJC = ar by
2
Y dy dy
— 7 ) gL =0
V)yde +x<dw> Yz

° Watch Video Solution



https://dl.doubtnut.com/l/_DWE86sl9XtRw
https://dl.doubtnut.com/l/_pHKqmoE5zDBD

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

origin.

° Watch Video Solution

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

origin and centre on the y-axis.

° Watch Video Solution

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

distance p from the origin.

° Watch Video Solution

5. From the differential equation of the family of parabolas with focus at

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


https://dl.doubtnut.com/l/_JUoSLGEfMZMK
https://dl.doubtnut.com/l/_E8CCh4dsxL8i
https://dl.doubtnut.com/l/_JpDDVwhbJ2tB
https://dl.doubtnut.com/l/_3QnRR9QxH9ha

degree of the differential equation.

° Watch Video Solution

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

y-axis is (a)
O (F)(9)3(h) (4

@) PP (a3 0) ()a) = 00r) 9 0
w)(z)d (¥)2(2) (ga)z

(6)(w)(0) XD (oyaaayy 120 (g9)) () i) = O

(kk) (c) [Math Processing Error] (ii) (d) [Math Processing Error] (ggg)

° View Text Solution

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

Y= (sin_lalc)2 + Acos 'z + B.

° Watch Video Solution



https://dl.doubtnut.com/l/_3QnRR9QxH9ha
https://dl.doubtnut.com/l/_w6CMl0wEetSd
https://dl.doubtnut.com/l/_OItk3zw7kFIj

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

y = ¢, 082z + cysin’ z + ¢y cos® z + cie®® + cye? T O?

° Watch Video Solution

9. Find the particular solution of the differential equation

(1 + ezw)dy -+ (1 + y2)exdx = 0. Given thaty = 1when z = 0.

° Watch Video Solution

d
10. Solve log(d—y) =4z — 2y — 2,given thaty = 1when z = 1.
x

o Watch Video Solution

. , _ dz 1+
11. Solve the differential equation zy =
ydx 1+ z2

(1+ 2+ 2?)

° Watch Video Solution



https://dl.doubtnut.com/l/_OgOoCgmZRJoA
https://dl.doubtnut.com/l/_76EFaK1qbphO
https://dl.doubtnut.com/l/_bl1OheCxqtl3
https://dl.doubtnut.com/l/_7Gy5ufv3n8rz

12 Solve the following differential

d
\/l—i—mz—i—yz—i—mzyz —I—wy%:O

equation:

° Watch Video Solution

d? dy \ 2
13. Solve —Z = <_y>
dz dzx

o Watch Video Solution

d
14.50lve =2 = (z + y)>
dr

° Watch Video Solution

dy
15.Solve — . /1 +z+y=2 +y—1
dz \/ ] ]

o Watch Video Solution



https://dl.doubtnut.com/l/_qnsiz0PZwWcF
https://dl.doubtnut.com/l/_5tkr0xuqx4nY
https://dl.doubtnut.com/l/_aAjtYgwyVali
https://dl.doubtnut.com/l/_TAeMA1NK7zWU

16. Show that the given differential equation is homogeneous and solve
each of them.

(:cz + my)dy = (mz + yz)dx

o Watch Video Solution

17. zdy — ydz = sz + yidx

o Watch Video Solution

18. Solve wsin(%)dy = (ysin(g) — m)dm.

Z

o Watch Video Solution

19. <1+e—)da:+ 6—(1— f)dy:o
y y y

° Watch Video Solution



https://dl.doubtnut.com/l/_S7xYfDy3RSbR
https://dl.doubtnut.com/l/_OIRV7NvK6QVd
https://dl.doubtnut.com/l/_xsL6j6t7Nz6A
https://dl.doubtnut.com/l/_5nu4t0ZL6PSl
https://dl.doubtnut.com/l/_47bRhI0gHwC0

()
#(3)

° Watch Video Solution

dzx

20.Solvexzdy = |y + =

21. Find the real value of m for which the substitution y = u™ will

d
transform the differential equation 2w4yd—y—|—y4:4w6 in to a
x

homogeneous equation.

° Watch Video Solution

dy z+2y+3
22.Solve — = —M—
dzx 2z + 3y + 4

° Watch Video Solution

23. Solve:
xdy — ydz

zdy + ydx =

[ o S |


https://dl.doubtnut.com/l/_47bRhI0gHwC0
https://dl.doubtnut.com/l/_dB0qZbAVCh19
https://dl.doubtnut.com/l/_5OBIwEi1J2Ri
https://dl.doubtnut.com/l/_598bKoiNW6OB

[ @ Watch Video Solution

24. Solve: [(w + 1)% + siny] dx + [z + log, z + z cosy|dy = 0

o Watch Video Solution

25.Solve: (z cosz — sinz)dz = £sin:z:dy
Yy

o Watch Video Solution

dz — xd
26.Solve: yidz + 2zy3dy = yaxr — 2qy
2393

° Watch Video Solution

27.Solve:
dy  yf'(z) -9
iz~ f(a)

o Watch Video Solution



https://dl.doubtnut.com/l/_598bKoiNW6OB
https://dl.doubtnut.com/l/_JSbQ9CrpbpBy
https://dl.doubtnut.com/l/_1ENr6yh5250T
https://dl.doubtnut.com/l/_hWqHl3B9oOGn
https://dl.doubtnut.com/l/_R7XDxJNX5AUQ

28. Solve the differential equation ye¥dz = (xe% + y2)dy(y #0).

o Watch Video Solution

d -2 5
29. Solve _y — w
dr 2 +y— 1

° Watch Video Solution

T+ Y- 4
30. Solve —Z =z 4+ 2% + y_2
Yy—T4 v
° Watch Video Solution
31. Solve:
1 sinzx Cos 1 cos T sin 1
1<— Y y+1>dm+<— Lz y+—)dy=0
vy vy T T r T y2 T Y2

° View Text Solution



https://dl.doubtnut.com/l/_R7XDxJNX5AUQ
https://dl.doubtnut.com/l/_9iSDIYkype8W
https://dl.doubtnut.com/l/_uRDJxJOiZvnz
https://dl.doubtnut.com/l/_kvyPKYSaopus
https://dl.doubtnut.com/l/_cPsW9u6tLu21

d
32. Solve z2 (%) +y=1

° Watch Video Solution

33. Solve:

ydr — zdy + logzdx = 0

° Watch Video Solution

34. Solve (1 +y+ m2y)dm + (m + m3)dy =0

° Watch Video Solution

35.Solve : (:13 + 2y3) j—z =y

o Watch Video Solution



https://dl.doubtnut.com/l/_fjB5FKJwNmHW
https://dl.doubtnut.com/l/_2U6KZBAV9nNH
https://dl.doubtnut.com/l/_P1Ox5PAU8D6K
https://dl.doubtnut.com/l/_8YDPTB2vvGPG

36. Solve the differential equation: (1 + yz) + (m — etanfly) - =0
T

° Watch Video Solution

37. Let wu(x) and w(x) satisfy the differential equation

d d
ﬁ + p(z)u = f(x) and % + p(z)v = g(x) are continuous functions.

If u(z1) for some z1 and f(x) > g(x) for all * > z1, prove that any

point (z,y), where > z1, does not satisfy the equations y = u(x)

and y = v(z)-

° View Text Solution

38. Solve (Z—i) + (%) =y

o Watch Video Solution

dy
— oY (T _ V).
39. Solve <d:c> e’ Y(e® —¢Y)

~



https://dl.doubtnut.com/l/_UP5kWRVNgHRf
https://dl.doubtnut.com/l/_mV6J2Yanzpok
https://dl.doubtnut.com/l/_7GpcdvVLFPxx
https://dl.doubtnut.com/l/_K05FKITxSG6m

| ° Watch Video Solution

40.Solve (z — 1)dy + ydz = z(z — l)y%da:-

° Watch Video Solution

41. The solution of the differential equation,

e’(z + 1)dz + (ye¥ — xe”)dy = 0 with initial condition f(0) = 0, is

° Watch Video Solution

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

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

° Watch Video Solution



https://dl.doubtnut.com/l/_K05FKITxSG6m
https://dl.doubtnut.com/l/_EddXnpnd5ZGr
https://dl.doubtnut.com/l/_nd0PzaU9g9DY
https://dl.doubtnut.com/l/_gzIMCtGmQw6B

43. Find the equation of a curve passing through the point (0, 2), given
that the sum of the coordinates of any point on the curve exceeds the

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

° Watch Video Solution

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

constant sub-tangent.

° Watch Video Solution

45. If length of tangent at any point on th curve y = f(x) intercepted
between the point and the x-axis is of length 1. Find the equation of the

curve.

° Watch Video Solution



https://dl.doubtnut.com/l/_iM9MSnphf2Xw
https://dl.doubtnut.com/l/_L4BBXGyPODaJ
https://dl.doubtnut.com/l/_LOHKBydeeFyH

46. Find the equation of a curve passing through the point (1.1) if the
perpendicular distance of the origin from the normal at any point P(x, y)

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

° View Text Solution

47.Find the equation of the curve such that the portion of the x-axis cut
off between the origin and the tangent art a point is twice the abscissa

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

° View Text Solution

48. Find the equation of the curve passing through the point, (5,4) if the
sum of reciprocal of the intercepts of the normal drawn at any point

P(x,y) on it is 1.

° View Text Solution



https://dl.doubtnut.com/l/_HmuXq4wxLToM
https://dl.doubtnut.com/l/_BxqBw1raCuvZ
https://dl.doubtnut.com/l/_k1svU4fhdKib
https://dl.doubtnut.com/l/_zZ1SB5yqiBjt

49. Find the equation of the curve passing through the origin if the
middle point of the segment of its normal from any point of the curve to

the x-axis lies on the parabola 2y = «

° Watch Video Solution

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

curves xy=c at an angle 45°.

° View Text Solution

51. Find the orthogonal trajectory of y> = 4ax (a being the parameter).

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_zZ1SB5yqiBjt
https://dl.doubtnut.com/l/_xRAKpRMUDLSJ
https://dl.doubtnut.com/l/_SZwlyQxGs5qE
https://dl.doubtnut.com/l/_ze7MC3U0xsvd

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

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

o View Text Solution

53. What constant interest rate is required if an initial deposit placed into
an account accrues interest compounded continuously is to double its

value in six years? (In|xz| = 0. 6930)

o Watch Video Solution

54. Suppose that a mothball loses volume by evaporation at a rate
proportional to its instantaneous area. If the diameter of the ball
decreases from 2cm to 1cm in 3 months, how long will it take until the

ball has practically gone?

o View Text Solution



https://dl.doubtnut.com/l/_ze7MC3U0xsvd
https://dl.doubtnut.com/l/_CTysNsAq3KXh
https://dl.doubtnut.com/l/_cJwIN3SD2R6Z

55. A body at a temperature of 50°F is placed outdoors where the
temperature is 100°F . If the rate of change of the temperature of a body
is proportional to the temperature difference between the body and its
surrounding medium. If after 5 min the temperature of the body is 60°F,
find (a) how long it will take the body to reach a temperature of 75 ~ OF

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

o Watch Video Solution

56. Find the time required for a cylindrical tank of radius r and height H
to empty through a round hole of area a at the bottom. The flow through
the hole is according to the law v(t) = k4/2gh(t) , where v(t) and h(t) ,
are respectively, the velocity of flow through the hole and the height of
the water level above the hole at time ¢, and g is the acceleration due to

gravity.

o View Text Solution



https://dl.doubtnut.com/l/_tlLxaPneS0rU
https://dl.doubtnut.com/l/_ktvGgUlGXZbT

57. A country has a food deficit of 10%. Its population grows
continuously at a 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-sufficient in food after n years, where n is the smallest

In10 — In9
In(1.04) — 0.03

integer bigger than or equal to

o View Text Solution

58. A hemi-spherical tank of radius 2 m is initially full of water and has an
outlet of 12em? cross-sectional area at the bottom. The outlet is opened
at some instant. The flow through the outlet is according to the law
v(t) = 4/0. 62gh(t), where v(t) and h(t) 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 g is

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

o View Text Solution



https://dl.doubtnut.com/l/_30IK5BOlbgTi
https://dl.doubtnut.com/l/_ZNzfmWawF1Ba

T+ y—- 4
59. Solve —Zz =z 4+ 2% + y_2
Yy— x4 v

° Watch Video Solution

60. Show that the given differential equation is homogeneous and solve

each of them.
{x cos(%) + ysin(%) }ydw = {ysin(%) — ZBCOS(%) }:z:dy

° Watch Video Solution

2
61. Solve ﬁ = (m + y)
dzx (z +2)(y—2)

° Watch Video Solution

2
dy
62. Solve y(d—>
x

° View Text Solution



https://dl.doubtnut.com/l/_BTYCHlFrhRfz
https://dl.doubtnut.com/l/_Am9VCwnkPfmN
https://dl.doubtnut.com/l/_Cw8pYvYhCY3d
https://dl.doubtnut.com/l/_Ejgv1OK4Ak4Z

d
63.1f y + %(my) = z(sinz + logz), f € dy(x)-

° Watch Video Solution

Z
64. If/ ty(t)dt = z* + y(z), then find y(z)

o Watch Video Solution

65. about to only mathematics

o Watch Video Solution

dy ENS
66.Solve — = —
dr sin2y — x cosy

o Watch Video Solution



https://dl.doubtnut.com/l/_Ejgv1OK4Ak4Z
https://dl.doubtnut.com/l/_VW6w3aH0UlJM
https://dl.doubtnut.com/l/_DULw4CX8pMJy
https://dl.doubtnut.com/l/_XhQ1oCBWQr7P
https://dl.doubtnut.com/l/_9WLcHXYCWYgq

67. Solve:

dy 3 1 ifo<z<1
A Y g(z), where g(x)={ 1
dx x -

if z>1
1 1 . .
y( 2> =3 and y(x) is continous on [0, o<].

° View Text Solution

68. Solve: (z cosy — ysiny)dy + (zsiny + ycosy)dz = 0

° View Text Solution
69. If y; and y, are the solution of the differential equation
dy
dx

— + Py = @, where P and Q@ are functions of x alone and y, = y; 2,
e
then provethatz =1+ -e

—dz . .
w ", where cis an arbitrary constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_fRcd38foaIHh
https://dl.doubtnut.com/l/_WASM8PNmp3zu
https://dl.doubtnut.com/l/_oruaZx2hHe0y

70. If y; and y, are two solutions to the differential equation

d
d_y + P(z)y = Q(x) . Then prove that y =1y; + c(y; — o) is the
T

general solution to the equation where c is any constant.

° Watch Video Solution

71. Let f(z),z > 0, be a non-negative continuous function, and let
f(x) :/ ft)dt,z > 0, if for some ¢ > 0, f(x) < cF(x) for all
0

z > 0, then show that f(z) = Oforallz > 0.

o Watch Video Solution

72. Find a pair of curves such that (a) the tangents drawn at points with
equal abscissas intersect on the y-axis. (b) the normal drawn at points
with equal abscissas intersect on the x-axis. (c) one curve passes through

(1,7) and other passes through (2, 3).

o Watch Video Solution



https://dl.doubtnut.com/l/_3LIhjAEmJ7t7
https://dl.doubtnut.com/l/_hj5VVme2ZGPX
https://dl.doubtnut.com/l/_wHasN28DML7Z

73. Given two curves: y = f(z) passing through the point (0,1) and

v 1

g9(z) = / f(t)dt passing through the point (0, E)- The tangents
— 00

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

the x-axis. Find the curve y = f(x)-

o Watch Video Solution

74. A cyclist moving on a level road at 4 m/s stops pedalling and lets the
wheels come to rest. The retardation of the cycle has two components: a
constant 0.08 m/s2 due to friction in the working parts and a resistance
of 0. 02v* /m , where v is speed in meters per second. What distance is

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

o Watch Video Solution

75.The force of resistance encountered by water on a motor boat of mass
m going in still water with velocity v is proportional to the velocity v- At

t = 0 when its velocity is vy, then engine shuts off. Find an expression


https://dl.doubtnut.com/l/_xAulU5VmHBvA
https://dl.doubtnut.com/l/_n6VZFuL71yEB
https://dl.doubtnut.com/l/_4NPVU4lP5ynQ

for the position of motor boat at time ¢ and also the distance travelled by
the boat before it comes to rest. Take the proportionality constant as

k> 0.

° Watch Video Solution

76. A and B are two separate reservoirs of water. Capacity of reservoir A
is double the capacity of reservoir B. 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 A is 1% times the quantity of
water in reservoir B. After how many hours do both the reservoirs have

the same quantity of water?

° Watch Video Solution



https://dl.doubtnut.com/l/_4NPVU4lP5ynQ
https://dl.doubtnut.com/l/_Mu9JqUU36SQR

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

equations:

5/3
d2 dy \*
ay _ {1+ (_y> }
dz? dx

° View Text Solution

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

d3y (Y
_ = n{ —
dax® T dz

° Watch Video Solution

3 d'y\’ 2y\°
. F —|—3 E —l—smm—2cosaz
T

o View Text Solution



https://dl.doubtnut.com/l/_uddZCeqCRJmd
https://dl.doubtnut.com/l/_S2YR02WewExr
https://dl.doubtnut.com/l/_ZhECXr1OrC6j

4. Determine its order, degree (if exists)

2
By\s _dy _d
CYY —3fY 5% Ly
da® da? dz

o Watch Video Solution

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

3
2] 2
dy
1[1 + (%) ]
a = , Where a is constant
Ly

dx?

o Watch Video Solution

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

and degree ( if defined ).
dly . [(d%

—, —sin| — | = 0
dr dr

o Watch Video Solution



https://dl.doubtnut.com/l/_13KJYC4CEBYc
https://dl.doubtnut.com/l/_uwWiUBtrZWX4
https://dl.doubtnut.com/l/_qKrFswRBbxlq

1. The differential equation of the family of all non-horizontal lines in a

plane is

° Watch Video Solution

2. Find the differential equation of the family of circles with their centre

at the origin.

° Watch Video Solution

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

to the x-axis an having latus rectum a.

° Watch Video Solution



https://dl.doubtnut.com/l/_UbBbcxEObcyH
https://dl.doubtnut.com/l/_GqLnhXsHSDvy
https://dl.doubtnut.com/l/_JWkokFBsA9Ij

4. Find the differential equation of the family of curves

y= Ae®® + Be ?® ,where Aand B are arbitrary constants.

o Watch Video Solution

5. Find the degree of the differential equation satisfying the relation
1—|—3162+,/1—|—y2 :)\<x\/1—|—y2—y 1—|—:132>

° Watch Video Solution

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

+c

y = (¢ + cg)cos(z + c3) — cu€” ", where ¢y, ¢, c3, ¢4, c5 are arbitary

constants.

° Watch Video Solution

Exercise 10.3



https://dl.doubtnut.com/l/_dPfmtwbTBsty
https://dl.doubtnut.com/l/_BbPD6bf8UlcB
https://dl.doubtnut.com/l/_7r0DSXOnM4oz
https://dl.doubtnut.com/l/_24ArsY1Odn0D

d
1. Solve eEy =z + 1, given that whenxz = 0,y = 3.

o Watch Video Solution

2.Solve (a: — yzw) dr = (y — mzy) dy.

o Watch Video Solution

3. The solution of sec? z tanydx + sec? ytanady = O is

o Watch Video Solution

4.¢" tanydz + (1 — e%)sec’ ydy = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_24ArsY1Odn0D
https://dl.doubtnut.com/l/_v7KQVOTsCvkO
https://dl.doubtnut.com/l/_56AmHPBXnBMm
https://dl.doubtnut.com/l/_S1NBoSCk3Aq7

d
5. Solve the following differential equations: d_y =142+ y+ zy (i)
x

dy_ 5, dy
y—m%—a(y +£>

° Watch Video Solution

6. Find a particular solution of the differential equation

(z — y)(dz + dy) = dz — dy. Giventhaty = — 1, whenz = 0.

° Watch Video Solution

d
7. Solve % +yf'(z) = f(z)f'(x), where f(z) is a given integrable

function of z.

° Watch Video Solution

d
8.Solve d_y = cos(z + y) — sin(x + y).
x

° Watch Video Solution



https://dl.doubtnut.com/l/_XY7Psuow6RPJ
https://dl.doubtnut.com/l/_hnZcEW6mSRim
https://dl.doubtnut.com/l/_ljyS0YRn88mU
https://dl.doubtnut.com/l/_scJIzvjq6gYf

9. If a function 'f! satisfies the relation

f(@)f (@) - f(@)f (2) - f'(x)* = 0¥z € R and £(0) = 1 = f'(0).

Then find f(z).

o Watch Video Solution

Exercise 10.4

d
1. Solve the following differential equation: a:d—y —y=2 \/y2 — z?
x

o Watch Video Solution

2.Solve [21 /XY — x] dy+ydr =0

o Watch Video Solution



https://dl.doubtnut.com/l/_scJIzvjq6gYf
https://dl.doubtnut.com/l/_mjWROLqjvswO
https://dl.doubtnut.com/l/_3mql4yRZ3Du3
https://dl.doubtnut.com/l/_CYiGSH4L5M7s

d
3.Solve <d_y> = y(logy — logz + 1)
x

° Watch Video Solution

4. [msin2(%) —y]d:v-l—mdy: 0,y = %Whenx=1

° Watch Video Solution

5. Show that the differential equation y*dy — (m + yz)dw =0 can be

reduced to a homogenous equation.

° Watch Video Solution

d 2 — 1
6.So|ve_y — &
dr x+2y—3

° Watch Video Solution



https://dl.doubtnut.com/l/_NdYpy3MizdS9
https://dl.doubtnut.com/l/_NCDdV0QG2FLZ
https://dl.doubtnut.com/l/_7EI6zyU1XnQr
https://dl.doubtnut.com/l/_HzY9HOtG0tFH

1. The solution ofydx — xdy + 3w2y2em3 dx=0is

° Watch Video Solution

2dy_ 2ry
Tdr 22 -1-2

o Watch Video Solution

3. The solution of the differential equation ydx + (ac + xzy) dy = 0is

o Watch Video Solution

4.The solution of the differential equation (my4 + y) de —xdy =0, is

o Watch Video Solution



https://dl.doubtnut.com/l/_8OoMiJeOJoR8
https://dl.doubtnut.com/l/_YJaRU3qOrPdW
https://dl.doubtnut.com/l/_e37DkyEEmcRr
https://dl.doubtnut.com/l/_Vy5v8VPN5lak
https://dl.doubtnut.com/l/_lnFhSfW4TUpV

5.y(ac2y + em)dw —edy=20

o Watch Video Solution

dy y+sinz

o - satisfying condition y(0) = 1

o Watch Video Solution

7.y(zy + 1)dz + :c(l + zy + :c2y2)dy =0

o Watch Video Solution

Exercise 10.6

1. The integrating factor of the fifferential equation

dy .
(1—y2)E+yx:ay(—1<y'<1)|s

° Watch Video Solution



https://dl.doubtnut.com/l/_lnFhSfW4TUpV
https://dl.doubtnut.com/l/_BIgVk1mzqs4q
https://dl.doubtnut.com/l/_cmgsVrsPzmhJ
https://dl.doubtnut.com/l/_mdsKCI2QDFkr

dy :
2.Solve — + ycotx = sinz
dx

o Watch Video Solution

: dy
3. Solve the equation (z + y + 1) - = 1
T

° Watch Video Solution

4. Solve (1 — wz)g—z + 2y = z4/1 — 2*

o Watch Video Solution

5.Solve the equation % = 291ny :J_ y—

° Watch Video Solution



https://dl.doubtnut.com/l/_mdsKCI2QDFkr
https://dl.doubtnut.com/l/_0Oeq7HNwt5In
https://dl.doubtnut.com/l/_ROivK9XSj9rX
https://dl.doubtnut.com/l/_OZAgn5OFlWDm
https://dl.doubtnut.com/l/_bPHdri6Mf2BQ

6. Solve the equation ydz + (:c — yz)dy =0

o Watch Video Solution

7. Find the equation of a curve passing through (0,1) and having

—(y + 3
gradient Mat(x, Y)
1+z+zy

° Watch Video Solution

Exercise 10.7

1. Solve th ton W 1 _ &
.>0lve e equation — —_ = —
g dz x x2

° Watch Video Solution

3

d
2. Solve the equation d—y = 4+ xsin2y ==z cos? Y
x

o Watch Video Solution



https://dl.doubtnut.com/l/_9wX1prV4Lx9Y
https://dl.doubtnut.com/l/_hHK4klun715F
https://dl.doubtnut.com/l/_RpVdOMZw3kZy
https://dl.doubtnut.com/l/_kV45ooQeTWLw

3.Solve th ti 4y + it
.Solve the equation — + ————=
9 dz (1—x2) VY

° Watch Video Solution

4. Solve the equation Z—y + (2m tan "1y — x?’) (1 + y2) =0
x

° Watch Video Solution

dy tanz
“dr 1+ =

= (1+ x)e"secy

° Watch Video Solution

Exercise 10.8

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

square of the ordinate.


https://dl.doubtnut.com/l/_kV45ooQeTWLw
https://dl.doubtnut.com/l/_J7tx6gOtXlKs
https://dl.doubtnut.com/l/_SRW5ANHnW2Z8
https://dl.doubtnut.com/l/_mOmFTG58cAuW
https://dl.doubtnut.com/l/_sJQ8zD2n6lR6

° Watch Video Solution

2. The curve for which the length of the normal is equal to the length of
the radius vector is/are (a) circles (b) rectangular hyperbola (c) ellipses (d)

straight lines

° Watch Video Solution

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

ordinate to the tangent is of constant length.

° Watch Video Solution

4.A curve y = f(z) passes through the origin. Through any point (z, y)
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

m:n, find the curve.

.Y l


https://dl.doubtnut.com/l/_sJQ8zD2n6lR6
https://dl.doubtnut.com/l/_LEFq3tNkOH2H
https://dl.doubtnut.com/l/_SlLnzympXUvG
https://dl.doubtnut.com/l/_YktamrGUFLza

| ¥ vvatch video sSolution J

5.A normal is drawn at a point P(z, y) of a curve. It meets the x-axis at Q.

If PQ has constant length k, then show that the differential equation

d
describing such curves is yd—y = =+ \/k:2 — y% . Find the equation of

T

such a curve passing through (0, k)-

° Watch Video Solution

6. Find the orthogonal trajectories of family of curves 22 +y* = cx

° Watch Video Solution

7. A curve C has the property that if the tangent drawn at any point P on
C meets the co-ordinate axis at A and B, then P is the mid-point of AB-
The curve passes through the point (1,1). Determine the equation of the

curve.

° Watch Video Solution



https://dl.doubtnut.com/l/_YktamrGUFLza
https://dl.doubtnut.com/l/_lfIzZNm7XGof
https://dl.doubtnut.com/l/_4YvLpuWxnXf7
https://dl.doubtnut.com/l/_uJdBRBs0XnXw

Exercise 10.9

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

continuously. Assuming no additional deposits or withdrawals, how much
will be in the account after seven years if the interest rate isa constant 8.5
percent for the first four year and a constant 9.25 percent for the last

three years

° View Text Solution

2.Find the time required for a cylindrical tank of radius 2.5 m and height
3 m to empty through a round hole of 2.5 cm with a velocity 2. 5v/h m/s,

h being the depth of the water in the tank.

° Watch Video Solution



https://dl.doubtnut.com/l/_uJdBRBs0XnXw
https://dl.doubtnut.com/l/_VrYEZCGh7Cye
https://dl.doubtnut.com/l/_AE0Ut4xDoYWi

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

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

the number of inhabitants.

° Watch Video Solution

4. The rate at which a substance cools in moving air is proportional to the
difference between the temperatures of the substance and that of the air.
If the temperature of the air is 290 K and the substance cools from 370 K

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

° Watch Video Solution

5. about to only mathematics

° Watch Video Solution

Exercise (Single)



https://dl.doubtnut.com/l/_44gi2tX1Zc0G
https://dl.doubtnut.com/l/_ggkO5fJUPW7E
https://dl.doubtnut.com/l/_F8P8Cr1brALo

1. The degree of the differential equation satisfying
1—z?+4/1—y* =a(z —y),is
Al
B.2
C.3

D. None of these

Answer: A

o View Text Solution

L

2. Number of values of m € N for which y = ™" is a solution of the

. . _d¥y o d’y o dy
differential equation — 3—2 —4— + 12y =0(a) 0 (b) 1(c) 2 (d)
dx dx dz

More than 2

A.O


https://dl.doubtnut.com/l/_brSLlDh0mcRP
https://dl.doubtnut.com/l/_jvUqH20TwUX4

B.1

C.2

D. More than 2

Answer: C

° Watch Video Solution

3. The order of differential equation of family of circles passing through

intersection of 3z + 4y —7=0and S = —z®> +¢y> -2z +1=0is

Al
B.2
C.3

D.4

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_jvUqH20TwUX4
https://dl.doubtnut.com/l/_EsQSnhJdIpSs

4. The differential equation of the family of all non-horizontal lines in a

plane is

Answer: B

o Watch Video Solution

5. The differential equation of the family of curves

y = e“(Acosz + Bsinz), where A and B are arbitrary constants is (a)

e (9)2(h) (5 s ,
)@ LD (a2 () (@) - 20) D

J
(y) (z) [Math Processing Error] (xx) (yy) [Math Processing Error] (eeee) (ffff)

[Math Processing Error] (ddddd)


https://dl.doubtnut.com/l/_EsQSnhJdIpSs
https://dl.doubtnut.com/l/_um6sKsoVvzV2
https://dl.doubtnut.com/l/_OAqguHbGkkt2

A— —2— + 2y =
w2 dr y
d’y _dy

B.— +2— — 2y =
.’132 dx y
d? dy \ 2

C—'ZJr(—y) ty=
dr dz
d? d

0.2 72l gy =
dr dzx

Answer: A

o Watch Video Solution

6. Differential equation of the family of circles touching the line y = 2 at
(0,2) is (a)
B2 (g) + (WO Ry — 20) > (0) + (0) LY ((s),

r

(z) (@a) [Math Processing Error] (uu) (vv)

(ww) ( x ) (yy)z)2() (6bb) + (cce) (ddd)((eee) (£11)y — 2(g999) "™
— 2(vvv)) = 0(www)

(xxx) (yyy) None of these

d
A.w2+(y—2)2+d—y(y—2) =0
z


https://dl.doubtnut.com/l/_OAqguHbGkkt2
https://dl.doubtnut.com/l/_B5GBjtx6gbHo

D. None of these

Answer: B

° Watch Video Solution

7.The order and degree of the differential equation of all tangent lines to
the parabola y = z%is (a) 1,2 (b) 2,3 (c) 2,1 (d) 1,1

A 1,2

B.2,3

C.2]

D. 1,

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_B5GBjtx6gbHo
https://dl.doubtnut.com/l/_HD3llP5UtbgP

8. The differential equation for the family of curve z2 + y? — 2ay = 0,
where a is an arbitrary constant, is (a)
(B)(@2((@(e)(Hz DM (@) = (7)y V2D (m)(n) ) (0)y P "D (r) = wy(
(t) (u)
(0) (w)2((2) (5) () 2P (cc) + (dd)y (=) 2D (gg) (hh) ) i)y L37) "
(nn) (00) [Math Processing Error] (hhh) (iii)

(33) (k) ( (1) (mm) (1) ) () 207%) (qqq) + (rrr)y (== 200 (wu)

(bbbb)

A.2(:132 — y2)y' =2y
B. 2(3:2 + y2)y/ =2y

C (2> — )y’ =2zy

D. (z* + )y’ = 2zy

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_HD3llP5UtbgP
https://dl.doubtnut.com/l/_TgRDNfIfdmdV
https://dl.doubtnut.com/l/_ZCzvaf29qUXJ

9. The differential equation whose general solution is given by
y = c;cos(x 4 ) — czel T*F4) 4 (¢5sinz), where ¢y, 0, C3, Ca, Cs

are arbitrary constants, is

° Watch Video Solution

10.If y = (where c is an arbitary constant) is the general solution

In|cz|

: . . dy oy z , z .
of the differential equation — = = + ¢ — | then function ¢ — | is:
dx x y Y

A z? /y?
B. — 2 /¢*
C.y? ) x?

D. —y? /z?

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZCzvaf29qUXJ
https://dl.doubtnut.com/l/_p0iCpnRlv28K

1. The differential equation of the curve —— + cji - = Lis (a) [Math
Processing Error] (cc) (dd)
(e)(19) (99)(4) 6 2 (o) () () + 1000) ) () gy
(fff) (ggg)

() i) ( () 8 ) 2 (o0) ) ) aa0) + 1) ) (G
= 2(600) 9 ((ccec)d) (1££1) (aaga) (hhR)

(iiii)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bJ71prCbm8jC

2 i d
2. i y—yz) and +_< y

y+1 \dz
u(3) = @ OED=3()(9)(R) O © G)E)0)~—3(n)(0)(7) (@ ©
3(v) () (z) () (d) 1

) = —cosz,y(0) =1, then

|~

A1/3
B.2/3
c.—1/3

D.1

Answer: A

o Watch Video Solution

13. Find the equation of the curve whose slope is and which

T +x

passes through the point (1,0).

Aly—1)(z+1)+2x=0

B.2zx(y—1)+xz+1=0


https://dl.doubtnut.com/l/_NImNIzGeK17e
https://dl.doubtnut.com/l/_y7692jSbSx7x

Cz(y—1)(z+1)+2=0

D. None of these

Answer: A

° Watch Video Solution

s (a)

) ) dy 2logz + 1
14. The solution of the equation — = |z—
siny + ycosy

@20 )y ) ) + @

N (s) (t)(w)ycosy = (v)z(®)2=) (y)(logz +1) 4+ ¢(z) (aa) (bb)

iN(kk (1) 2 (mm)
(CC)(dd)yCOSy = (ee)m(ff)2(gg) (hh)logm + (’LZ) (-7-7)( )m — (nn)2

(b)()ysiny = (d)z(*)*) (g)logz + (k)

(ss) (tt) (un)( V )ysiny = (ww)z (*®)2(W) (22)logz + c(aaa) (bbb)

2

x
A ysiny = 2% logz + - +c

B.ycosy = z(logz + 1) + ¢
2

x
C.ycosy = z2logx + > +c

D.ysiny = z?logz + ¢


https://dl.doubtnut.com/l/_y7692jSbSx7x
https://dl.doubtnut.com/l/_D7HqX4vIUHuQ

Answer: D

o Watch Video Solution

15. The solution of the equation (z’y+ z*)dz + y*(z — 1)dy =0 is
given by (a)

() (e)(d)z (2 (g) + (h)y(V*D) (k) + 2((1)(m)z — y(n)) + 21n(0)@
(aa) (bb)
(cc)(dd)(ee)a 1)2099) (hh) + (id)y )2 (1) + 2((mm)( N )z — y(oo)
(bbb) (ccc)

(ddd)(eee) (£££)z #9972 (i) + (jjf)y )2 (mmm) + 2((nnn) (c

= 0(bbbb)
(cccc) (dddd) None of these

(@-Dw+D

Az?+y*+2(z—y) +2n .

z—1)(y+1
B.x2+y2+2(m—y)+ln( )c(y ) =0

z—1)(y+1
C.m2+y2+2(m—y)—2ln( )c(y ) =0

D. None of these


https://dl.doubtnut.com/l/_D7HqX4vIUHuQ
https://dl.doubtnut.com/l/_EavxHMHrhltN

Answer: A

° Watch Video Solution

16. Solve the following differential equations

dy . .
— =sinz - siny
dz

o Watch Video Solution

7. Th luti L i

. e solution 0 dt m V= —4g IS
B) (e = cld)e ) O @190 0 () () PIPT) r
(b) [Math Processing Error] (kk)

* mg
Av=ce mt - —2
k
mg _ k,
Bv=c———e m
k

(a)

(s)

(u)


https://dl.doubtnut.com/l/_EavxHMHrhltN
https://dl.doubtnut.com/l/_29alyYvTgr5B
https://dl.doubtnut.com/l/_piip2bfDPs7x

* mg
D.vem! = ¢ — —=

k

Answer: A

o Watch Video Solution

18. The general solution of the differential equation
dy N sin(z +y)  sin(z —y)
dx 2 N 2

(b)(c)logtan((d)(e)(f)%2(h)(i)(j)> =c— 2sinz(k) () (m) [Math

Processing Error] (ee) (ff) [Math Processing Error] (uu) (w)

is (a)

(ww)( x )logtan((yy)(zz)(aaa)%4(000)(ddd) + (eee)%4(ggg)(hhh)

(rrr)


https://dl.doubtnut.com/l/_piip2bfDPs7x
https://dl.doubtnut.com/l/_IfG789ACvr7Q

Answer: B

° Watch Video Solution

d T
19.ify+w—y ¢( y)

oy = ° &' (z1) then ¢(xy) is

° Watch Video Solution

20. Find the solution of differential equation
-1 z -2 ﬁ 2
2 14 T dy n y dz i
x° = ” In 51
° Watch Video Solution
21. The solution of the differential equation
3 5
T+ ot t dz — dy @
= 18 d
1+ ;_? + % + dr + dy

(®)(e)2y(d)e' ) (12 (h) = C(i)e) B2 D) (m) +-1(n) (o)  (p)

(q)(r)2y(s)e(t) (u)2z(v) (w) = C(w)e(y) (2)2z (aa) (bb) — 1(cc) (dd) (ee)


https://dl.doubtnut.com/l/_IfG789ACvr7Q
https://dl.doubtnut.com/l/_N7YgqEkVYz4T
https://dl.doubtnut.com/l/_aiBvgdjV5llE
https://dl.doubtnut.com/l/_FTOOCoTp8LNa

(££)(g9)y(hh)e ) D2 (k) (1) — C(mm)e (™) ()22 (2p) (gq) 4 2(rr)

(ss) (d) None of these

A 2ye*® = Ce*™ + 1
B. 2ye’® = Ce®® — 1
C.ye™™ = Ce®™ + 2

D. None of these

Answer: B

o Watch Video Solution

22, The solution of the differential equation
dy P (dy\? | 2y (dy)®
(0)(c)y = In((d)z(e)) + <(f) (g) (b)

Ay=In(z) +C


https://dl.doubtnut.com/l/_FTOOCoTp8LNa
https://dl.doubtnut.com/l/_2ZQSLsYXULO3

B.y> = (In z)> +c¢
Cy=logz + zy

D.zy =Y + ¢

Answer: B

o Watch Video Solution

23. A curve passing through (2, 3) and satisfying the differential equation

/O byt = 2y(z), (z > 0) s (a)
OO@ (g + Wy ER) =130 @ o
M0y D2 (5) = () 22(0)w)a(a) " ©
@@H LD By ) + (o PDETO )16y )

9

By2:5$

2 2

Y
C—+=-—==1

+18



https://dl.doubtnut.com/l/_2ZQSLsYXULO3
https://dl.doubtnut.com/l/_oOdVPJH75gi3

D.zy =6

Answer: D

° Watch Video Solution

d2

24. The solution of the differential equation d—g = sin3z + e” + z2
x

when y1(0) = 1and y(0) = 0is

9 12 3

—sin 3z - x4 1
C.y:ﬂ+e’”+x—4+lx+l

3 12 3

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_oOdVPJH75gi3
https://dl.doubtnut.com/l/_TMkuqhXkdETM

s 2
25. Find the solution of the differential equation y'y = 3(y ) is

o Watch Video Solution

26. The solution of the differential equation y'” — 8y” = 0, where

y(0) = %,y'(ﬂ) =0,y (0) =1,is

o Watch Video Solution

™
27.The slope of the tangent at (z, y) to a curve passing through (1, Z)

is given by %—cos%%), then the equation of the curve is (a)

(0)(e)y = (d)(e)tan?) &) =10 (i) ((5) (k)log (1) (m) (m) <2(p) (a) (7) ) (5)
(u) (v) [Math Processing Error] (pp) (qq) [Math Processing Error] (kkk) (d)

none of these

e

Ay =tan 'l (—)
y = tan log| —

B.y = ztan ' 10g(%)

Cy=aztan ' 10g(§)


https://dl.doubtnut.com/l/_TblznYY66lUO
https://dl.doubtnut.com/l/_uNbkmWAEeoWt
https://dl.doubtnut.com/l/_QSzTm2KlDSUN

D. None of these

Answer: C

° Watch Video Solution

dy
28.Solve - = y(logy — logz + 1)
x

logx
A g =cy
Y
logy
B. =
T k4
lo
C. gy =cx
T

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QSzTm2KlDSUN
https://dl.doubtnut.com/l/_dBL7QjZhOTVy

29. The solution of differential equation zy' = z y_2 + -
y
T f! <§)
(a)

(i)2(4)
(b)(c)f((d)(e)(f) DIV (1) () 120 <q>)<r><s)<t>> ~

(2) (b) [Math Processing Error] (ggg) (c)

(m)(n)y°)20) (g)

r

(d)(e)(f)w(g)2(”)(i)f((j)(k)(l) (5220 ()

(bb) (d) [Math Processing Error] (bbb)
A f(y2/ac2) = cz?
B. a:2f(y2/:z2) _ czyz
C. a:2f(y2/1:2) =c

D.f(yz/a:2) =cy/x

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_u5bIUvlIpQdZ

30. The solution of (122 + J:y)dy = (at:2 + yz)d:c is
(b)(c)logz = log((d)(e)z — y(f)) + (g)%w(i)(j) +c(k) ()

(n)(0)logz = 2log((p)(g)z — y(r)) + (8)%%(%)(@) +c(w)  (x)

[Math Processing Error] (jj) (kk) None of these

Alogz = log(z — y) + % +c
Y
B.logz = 2log(z — y) + ot
x
C.logz = log(z — y) + 7 +ec

D. None of these

Answer: B

(a)

(y)

o Watch Video Solution

31. The solution of (y +  + 5)dy = (y — = + 1)dz is

tan"'(y + 3
A.log((y—|—3)2+(x+2)2)—|— nyiy2 ) +C
tan”'(y —3)

r — 2

B.log((y +3)% 4 (z — 2)2) + C


https://dl.doubtnut.com/l/_zilqN6Fo5Tjx
https://dl.doubtnut.com/l/_7KLOCGmp9AHJ

tan~!(y + 3
CJ%«y+$”+@+af)+2 $f2 ) _¢

tan~'(y + 3)
x + 2 -

C

D. log((y +3)% 4 (z + 2)2) -2

Answer: A

° View Text Solution

32.The slope of the tangent at (x, y) to a curve passing through a point

z? + y?
2zy

(B)(@2((@(e)(Hz 92 (@) = (j)y 2D (m)(n)) = 32(0) () (b)

(2,1) is

, then the equation of the curve is (a)

[Math Processing Error] (ee) (c)


https://dl.doubtnut.com/l/_7KLOCGmp9AHJ
https://dl.doubtnut.com/l/_QFM7UgRJin02

D.a:(a:2 + y2) =10

Answer: A

° Watch Video Solution

33. Solution of the differential equation ydx — xdy + z,/xydy = 0 is

° Watch Video Solution

. zidy cos y
34. The solution of dz xy =1+ is (a)
1
(b)(C)tan((d)(e)(f)—((h)2w)(i)(a)(k)) = ¢~ (O)— ((m)2(0)2 P2 (s
(v) (w) [Math Processing Error] (i) (i)

(k) @)cos (mm) (1) (00) aa)(r7)(59) ) = 1+ (8) (V)

(yy) (d) [Math Processing Error] (rrr)

Yy ) 1
A — ) =c— —
ta,n<2ac c

tan
B. Y



https://dl.doubtnut.com/l/_QFM7UgRJin02
https://dl.doubtnut.com/l/_dM0SNk4gxht2
https://dl.doubtnut.com/l/_fupBdySkZg4d

C.cos(£> =1+ <
T T

tany

D.x2 = (c+a:2) -

Answer: A

° Watch Video Solution

35. The solution of the differential

d
2;1:%% = tan(z’y’) — 2zy°, givenz = 1,y = g, is

A.sin®y? = e* !
B. sin(mzyz) ==z
C.cosz’y? +z =0

D. sin(:c2y2) = !

Answer: D

equation

° Watch Video Solution



https://dl.doubtnut.com/l/_fupBdySkZg4d
https://dl.doubtnut.com/l/_KHT26lWUjA5R
https://dl.doubtnut.com/l/_PxTd5LihjIyL

36. Solution of the differential equation

2 2
{i_y—z}dx+{x—2—i}dy:0 is (a)
T (z-vy) (z—y~ ¥

z . (9)dy B
(b)(c)1n (d)(e)7y(g)(h)‘ + () ——=((z —y)(m)(n) = c(o) (p) (b)
[Math Processing Error] (ii) (c)
(h)my

(d)(e)In|(flzyl = c+ (g) ()= — y)(k)()(m) (n) (d) None of
these

A.ln£ + it =c

Yy T —Y
B. Y _ cetly
T —Yy
C.ln|zy| + x44y4 =C

D. None of these

Answer: A

o Watch Video Solution

37. The solution of differential equation

(2y + :zzy3)dx + (x + x2y2)dy =0 is (a)


https://dl.doubtnut.com/l/_PxTd5LihjIyL
https://dl.doubtnut.com/l/_e35PLeWZaeCf

(8)()z M3 (m) (n)y °)32) (g)

(®)()(d)z 2 (g)y + (R) " 3(s)(t) = <(
(v) (b)

ee)x (F1)3(99) i)y (37) 3 (kk)
(w) (@) (y)y #12*) (bb) + (co) (dd)(ee) m(:lh)( )y (ll%(
(qq) (c)

(d)(e)(H)z 9> (i)y + (j) k) ()=

(x) (d) None of these

3,3
T
A.m2y+ id =c
3
3,3
Yy
B. zy? =
Ty” + 3 c
4,4
x
C.m2y+ 4y =c

D. None of these

Answer: A

o Watch Video Solution

38. Find the solution of ye ~ vdz — <:ce ( 77) + y3>dy =0is

° Watch Video Solution



https://dl.doubtnut.com/l/_e35PLeWZaeCf
https://dl.doubtnut.com/l/_tKkKb48jzwC1

. - dy y(z+ 9P .
39. Find the curve satisfying the equation e m and passing
through the point (4, — 2) is
o Watch Video Solution
40. Find the solution of differential equation
dy
T+ Y z .
— = (_3) (cos?(z® + y?)) is
Yy— T y
o Watch Video Solution
d 2yt + 2
41. The solution of the differential equation hid = w is (a)
dz x? — 2x3y3
(e)(f)y(9)2(h) (i) n)3 (o )2 (s
(b)(c)(d) ; z(k)(1) — (m)z (™) (p)(g)y7?1*) (t) = c(u
(v) (w) [Math Processing Error] (ww) (xx)
bbb) (¢ m(ddd)2(eee)
(1) (22) (aaa) 2 UID iy i) + (3gg)0 B30 (m

999
(sss) (d)


https://dl.doubtnut.com/l/_tKkKb48jzwC1
https://dl.doubtnut.com/l/_62NnyA4FVMYO
https://dl.doubtnut.com/l/_rARdG0xy7KH9
https://dl.doubtnut.com/l/_IZ9CDyNtILBQ

(1) (U) <V) (www) ( x )z (vwy)2(222) (aaaa)((cccc)?)y)(dddd)(eeee) ]

bbbb
(0000)
2
A y? — $3y2 =c
2
B — + w3y3 =c
Y
C.— + a:3y2 =c
Y
2
D. T 23:33/2 =c
3y
Answer: C

o Watch Video Solution

42. The solution of the differential equation

{1 +z,/(2* + ¥?) }dw + { (2% +y%) — 1}ydy = 0is equal to

2, Y 1., 2\3/2 _
A.m+7+§(w+y) =c
3
Y Lo, 2n1/2
B.m—?%—g(m +y) =c
2
Y 1 3/2
Cx—7+§(x2+y2) = C


https://dl.doubtnut.com/l/_IZ9CDyNtILBQ
https://dl.doubtnut.com/l/_8Pe1RUqUDyMw

D. None of these

Answer: C

o Watch Video Solution

y(21:4 + y) dy
dx
is given by (a)

43. The solution of differential equation = (1 — 4a:y2):vz

(m)2

B3 (DM 2D ®0) ™™ () + @y @) (5) —

(y) (z) [Math Processing Error] (zz) (aaa) [Math Processing Error] (nnnn)

(d) None of these

A.3(.7132y2)2 + y3 —2¥=c

2, Y ’
B Z =

Ty” + 3 3 +c=0

2 y o 2 Axyd
Cooyr®+ - = —

5ya: + 3 3 3 +c

D. None of these

Answer: A



https://dl.doubtnut.com/l/_8Pe1RUqUDyMw
https://dl.doubtnut.com/l/_fQY5cHmLvosT

L = vvatlln viaco S0Iution )

44, The solution of the differential equation
(z cot y + logcos z)dy + (logsiny — ytanz)dz = 0 is (a)
(5)(©)(d)(e)((H(g)sina(h)) D) (k) (1) (m) ((n) (o) cos y(p)) (*") (s) =
(u) (v) [Math Processing Error] (pp) (qq) [Math Processing Error] (kkk) (d)
None of these

A (sinz)Y(cosy)” = ¢

B. (siny)“(cosz)¥ = ¢

C.(sinz)(cosy)! = ¢

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fQY5cHmLvosT
https://dl.doubtnut.com/l/_oB9T5sz6wd8l

45.1f = (¢Y —z) ', where y(0) = 0, then y is expressed explicitly as
@ (B2 (@)W1 + (a2 D (m)(m) (o) ®) ®
(@M1n((5) (1 + (we 2 (2)(»)) (=) (a2) ©
(d)(e)1n<(f)(g)w £/ (@)1 + (G420 <m)(n)(o><p>) (@) ) (@

[Math Processing Error] (gg)

1
A. 5loge(l + z?)
B.loge(l + mz)

C.loge(a: +v1+ :L‘2) =c

D. None of these

Answer: C

° Watch Video Solution

46. The general solution of the differential equation,

y' +yp'(z) — @' (z)p(z) = 0,where p(z) is a known function, is


https://dl.doubtnut.com/l/_lyA2oG0e5oL4
https://dl.doubtnut.com/l/_GOz6s0CXDMgS

Ay=ce ?®) L gz) -1
B.y=ce ?(®) 4 ¢(z) -1
Cy=ce ?®) —¢(z)+1

D.y = ce ?®) 4 ¢(z) +1

Answer: A

o Watch Video Solution

47. The integrating factor of the differential equation

d
d—y(az(log)x) + y = 2(log)z is given by
T

C.log(z)

D.log(log(z))

Answer: C



https://dl.doubtnut.com/l/_GOz6s0CXDMgS
https://dl.doubtnut.com/l/_VHjyQFxkG9I7

| o Watch Video Solution

48. The solution of the differential equation

z(z® + 1) (Z—Z) =y(1 —2*) + 2’ logz is

1 1
A.y(a:2 +1)/z = Za:2loga: + 5:22 +c

1 1
B.y’(z® — 1) /z = §x2log:n - ZZL’2 +c

1 1
C.y(alc2 + 1):1: = Emz logz — Zmz +c

D. None of these

Answer: C

o Watch Video Solution

d
49. Integrating factor of the differential equation cos md—y + ysinz =1
x

is

A.cosx


https://dl.doubtnut.com/l/_VHjyQFxkG9I7
https://dl.doubtnut.com/l/_KkLHNmyLlTiW
https://dl.doubtnut.com/l/_Jux6QUzLe8LN

B.tanx

C.secx

D.sinx

Answer: C

° Watch Video Solution

d
50. Solution of the equation cos? 2 - (tan2z)y = cos* z, when
dx

y(pi/6)=(3sqrt(3))/8" is

Ay = tan2z cos? x

B.y = cot 2z cos® &

_ 1 2
Cy= 5tan2mcos x

1 2
D.y = Ecot 2z cos” x

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Jux6QUzLe8LN
https://dl.doubtnut.com/l/_tytN2AwGj2YG

51. If integrating factor of a:(l — :1:2)dy + (2w2y —y— aaz3)daz =0is

elP%: then Pis equal to

222 — az?
A — —

z(1 — z?)
B.2z% — 1

222 — a
C.

ax3
2¢% — 1
z(1 — z2?)
Answer: D

o Watch Video Solution

52. A function y = f(x) satisfies
e’ " 2

- (z+1)’

(z +1)f'(z) — 2(z* + z) f(=z) Ve > —1. If f(0) =5,

then f(x) is

A. e
rz+1



https://dl.doubtnut.com/l/_tytN2AwGj2YG
https://dl.doubtnut.com/l/_cVrqPFbJ04yy
https://dl.doubtnut.com/l/_pSOavKb0tBhQ

Answer: B

o Watch Video Solution

d
53. The general solution of the equation d—y:1+my is (a)
x

2 ((D)2(K) (1)

(0)(c)y = c(d)e*(f) — (9) ((h)(i) 2(n)(0) (p)) (@)(r) (s)
(b)

2 (()2(ce)) (dd)
() (w)y = c(v)e®(2)(y) ((Z)(aa) ” 2(ff)(gg)(hh)> (44) (47)
(kk) (c)

. 2((0)2(2)) (a)
(d)(e)y = ((H)(g)z + c(h)), (D)€’ (k) — (1) ((m)(n) " 2(s) (1)

(x) (d) None of these

Ay = ce /2


https://dl.doubtnut.com/l/_pSOavKb0tBhQ
https://dl.doubtnut.com/l/_Y0qyEYua38F6

B.y = ce”’ /?
Cy=(z+ec), e /2

D. None of these

Answer: D

° Watch Video Solution

d
54.The solution of the differential equation (a: + 2y3) d_y =yis
x

T
A.—2:y—i—c
)
B.£:y2—|—c
Yy
z? 9
C—=y"+c
Y
D.2:w2+c
T
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Y0qyEYua38F6
https://dl.doubtnut.com/l/_xkTxDJ1BXsKo
https://dl.doubtnut.com/l/_A8HTl59AqZ37

55. The solution of the differential equation

, dy 1 . 1 )
x°—-cos| — | —ysin| — ) = — 1, wherey - —lasx — oois
dx T x
Ay=smn| — | —cos| —
T T
z+1
B.y =

msin(l)

T

Cy=cos|— | +sin| —
T T

z+1

Py = zcos(l/x)

Answer: A

o Watch Video Solution

d 2 2 1
56. The solution of 9y _ Tty +1
dx 2zy

satisfying y(1) = 1is
A. a system of parabolas

B. a system of circles

Cyl=z(l+z)-1


https://dl.doubtnut.com/l/_A8HTl59AqZ37
https://dl.doubtnut.com/l/_VqM5MNNEpJLD

D.(z -2+ (y—3)° =5

Answer: C

o Watch Video Solution

d 1
57. The solution of the differential equation d_y = is

zy[z2siny® + 1]

(a)
(B)()(d)a 2 (g) (cos(R)y 2 1) (k) ~ sin(1)y ™2™ (o) — 20(p)e’(r
(2) (aa) [Math Processing Error] (zz) (aaa)
(bbb) (c) (ddd)z (=) *(F77) (ggg) (cos(hhh)y(“”?(jﬂ) (kkk) — sin(lil)y ™™
(zzz) (aaaa) None of these

A 22 (cos y? — siny? — 2C’e’y2) =2

B. (cos z? — siny? — ZCe_yz) = 4C

C. None of these

D. a system of circles

Answer: A


https://dl.doubtnut.com/l/_VqM5MNNEpJLD
https://dl.doubtnut.com/l/_9DgiVYT5CuX5

o Watch Video Solution

58. Find the equation of a curve passing through (2, ;) and having

: 1 :
gradient 1 — — at (z,y) is
2

A.y:x2+m+1
B.a:y::c2—|—ac—}—1
Czy=z+1

D. None of these

Answer: B

° Watch Video Solution

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

™
curves whose tangent form an angle of — with (a)

BO@ X (@m0 = )P (e + D)0 @



https://dl.doubtnut.com/l/_9DgiVYT5CuX5
https://dl.doubtnut.com/l/_NTklqwKsURGQ
https://dl.doubtnut.com/l/_MgRYe054Mlfd

(u)dy T

(6) () (3)(6) = ((w)da) () (3) = (2) = ((Bb) — v) (cc) (dd)ee) (F)

aa

@ @0 LY iz i)k = 0 0y - 2) ) ()
(s) (d) None of these
Ay _zT—y
dx T+y
. W _ T
dx T —y
dx y—x

D. None of these

Answer: B

o Watch Video Solution

60. Tangent to a curve intercepts the y-axis at a point P- A line
perpendicular to this tangent through P passes through another point

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

(0)dy
p

((9)dz)(h) (i) — 2(j) (k) ((l)(m)(n) ((g)dz)(r)(s)(1


https://dl.doubtnut.com/l/_MgRYe054Mlfd
https://dl.doubtnut.com/l/_oILELWVqfRE6

Processing Error] (eee) (c)

(g9)dz ((7)dy)(§) (k) + = = 1(I) (m) (d) None of these

dy dy 2
Ay— —z|— | =1
Yz w(dax)
zd?y dy 2
° dxz? " (E> -0
dy
C ya +x =

D. None of these

Answer: A

o Watch Video Solution

:_.(3)

w o

2
61. Orthogonal trajectories of family of the curve z3 +y

where a is any arbitrary constant, is

A.x2/3—y2/3:c
B.m4/3—y4/3:c

C.x4/3+y4/3=c


https://dl.doubtnut.com/l/_oILELWVqfRE6
https://dl.doubtnut.com/l/_FdG93kBKC9Zo

1
D.x3 —y1/3=c

Answer: B

o Watch Video Solution

62. The curve in the first quadrant for which the normal at any point
(z,y) and the line joining the origin to that point form an isosceles
triangle with the x-axis as base is (a) an ellipse (b) a rectangular
hyperbola (c) a circle (d) None of these

A. an ellipse

B. a rectangular hyperbola

C.acircle

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_FdG93kBKC9Zo
https://dl.doubtnut.com/l/_V7qOZH7Av6r8

63. The equation of the curve which is such that the portion of the axis of
x cut off between the origin and tangent at any point is proportional to
the ordinate of that point is (a) (b)(c)z = y(a — blogz)(d) (e) (f)
(9)(R)logz = b(i)y' V> (1) + a(m) (n) (0)
(p)(q)(r)z*12() (u) = y(a — blogy)(v) () (d) None of these

A.xz = y(a — blogy)

B.log, = by* +a

C.z? = y(a — blogy)

D. None of these

Answer: A

o Watch Video Solution

d 2 1
64. The family of curves represented by % = % and the
) )

d 2 1
family represented by d—y + % =
xr 4z


https://dl.doubtnut.com/l/_wHvgV9UUnatZ
https://dl.doubtnut.com/l/_bQizur4x7fB0

A. Touch each other

B. Are orthogonal

C. Are one and the same

D. None of these

Answer: B

o Watch Video Solution

65. A normal at P(z, y) on a curve meets the x-axis at @ and N is the

w(l + y2)

foot of the ordinate at P. If NQ = 5

, then the equation of

curve given that it passes through the point (3,1) is (a)
(®)(e)(d)z'2) (g) — (h)y 2D (k) = 8(1) (m) (b)

(n)(0)(p)z (9?7 (s) + 2(t)y () ? (") (w) = 11(z) (y) ()

A.m2—y2:8

B.z% 4+ 2% =11


https://dl.doubtnut.com/l/_bQizur4x7fB0
https://dl.doubtnut.com/l/_f76qrFCpXO8m

Cz?—5y? =4

D. None of these

Answer: C

° Watch Video Solution

66. A curve is such that the mid-point of the portion of the tangent
intercepted between the point where the tangent is drawn and the point

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

passes  through  (1,0), then  the curve is  (a)
(b)(c)2y = (d)z*)*) (g) — z(h) (i) (b)
() (k)y = ()2 ™) (0) — z(p) (q) (c)
(d)(e)y = = — (H=z'9*") () (4) (k) (d)

()(m)y = 2((M)(0)a — (") (5)(1) ) (w) W)

A.2y::c2—:13

B.y:mz—m

C.y:a:—a:2


https://dl.doubtnut.com/l/_f76qrFCpXO8m
https://dl.doubtnut.com/l/_dxMVkKB5d41x

D.y = 2(:1: — :z2)

Answer: C

° Watch Video Solution

67.The normal to a curve at P(z, y) meet the x-axis at G- If the distance
of G from the origin is twice the abscissa of P , then the curve is a (a)
parabola (b) circle (c) hyperbola (d) ellipse

A. parabola

B. circle

C. hyperbola

D. ellipse

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dxMVkKB5d41x
https://dl.doubtnut.com/l/_2ZhuC4qDWBLx
https://dl.doubtnut.com/l/_aXbtL7xZzwF6

68. The x-intercept of the tangent to a curve is equal to the ordinate of
the point of contact. The equation of the curve through the point (1,1) is
Aye®V =e
B.ze”/V = e
CzeV/® =e

D.yeV/* = e

Answer: A

o Watch Video Solution

69. The equation of a curve passing through (1,0) for which the product of
the abscissa of a point P and the intercept made by a normal at P on the
x-axis equal twice the square of the radius vector of the point P is (a)
(6) (o) () )2 (g) + (R)y D2 (k) = (2™ (0)(p) (@) (b)
(r)(s)()z ) (w) + (2)y'¥)?*) (aa) = 2(bb)z ()44 (ee) (1)

(g8) (c) (d)(e)(Hz 92 (i) + (j)y* ) (m) = 4(n)z*)*®) (g)(r)

(s) (d) None of these


https://dl.doubtnut.com/l/_aXbtL7xZzwF6
https://dl.doubtnut.com/l/_2P1y4HmlcRdw

A.:L‘2—i—y2 =zt
B.:z:2—l—y2 = 2z%
C.m2+y2 = 4zt

D. None of these

Answer: A

o Watch Video Solution

70. 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)

@)atn (@ (@YD H) ~ a0 @)@ + )
(t) (u)
()(@) + /(@) ) (a2 (cc) — (ddyy 27 (gg) (hh) (i) = (s

(kk) (1) (mm)( N )(c0)(pp)((aq) (rr)y — a(ss)) ™)) (v) = cz(ww)

(xx) (yy)
(22)(aaa)ay = (bbb)(c)tan (%) (cce) “1UII1) (g9q)((hhh)(iii)z + c(jjf)) (]

(11


https://dl.doubtnut.com/l/_2P1y4HmlcRdw
https://dl.doubtnut.com/l/_R4TecNbcqYGm

A.a In ( yz—a2):x+c

B.x+\/a2—y2:c

Cy—a)=cz

D.ay = tan" !(z + c)

Answer: A

o Watch Video Solution

71. Spherical rain drop evaporates at a rate proportional to its surface
area. The differential equation corresponding to the rate of change of the

radius of the rain drop if the constant of proportionality is K > 0 is (a)

(b)(C)(d)ﬂﬁ((g)dﬂ(h}(i) + K = 0(j) (k) (b)
) m)0) 2 () (1)) — K = 001 w ©
@)D DY (4)dt) () (k) = Kr(1) (m) (d) None of these

A. % + K =0

B. d_r —K=0

dt


https://dl.doubtnut.com/l/_R4TecNbcqYGm
https://dl.doubtnut.com/l/_WQCtK0dCAmuo

D. None of these

Answer: A

o Watch Video Solution

72. Water is drained from a vertical cylindrical tank by opening a valve at
the base of the tank. It is known that the rate at which the water level
drops is proportional to the square root of water depth y, where the
constant of proportionality £k > 0 depends on the acceleration due to
gravity and the geometry of the hole. If ¢ is measured in minutes and
k = i, then the time to drain the tank if the water is 4 m deep to start

15
with is (a) 30 min (b) 45 min (c) 60 min (d) 80 min

A.30 min
B. 45 min

C.60 min


https://dl.doubtnut.com/l/_WQCtK0dCAmuo
https://dl.doubtnut.com/l/_9HNBa7sxdv84

D. 80 min

Answer: C

° Watch Video Solution

73. The population of a country increases at a rate proportional to the
number of inhabitants. f is the population which doubles in 30 years,
then the population will triple in approximately. (a) 30 years (b) 45 years
(c) 48 years (d) 54 years

A. 30 years

B. 45 years

C. 48 years

D. 54 years

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_9HNBa7sxdv84
https://dl.doubtnut.com/l/_WaGxHmnPH9N0

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

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

resistance is proportional to the velocity with constant of proportionality

as k> 0, and acts in a direction opposite to motion (g =9. 8—2>-
s

Then velocity cannot exceed. (c) (d)(e)9.8/km/s(f) (g) (b)

(h)(2)98/km / 5(3) (k) (c) (d)(e )(f)%((h)9 8)(2)(5)m / s(k) (I) (d) None

of these
A.9.8/km/s
B.98/k m/s
9k8 m/e

D. None of these

Answer: A

° Watch Video Solution

Exercise (Multiple)



https://dl.doubtnut.com/l/_b8E7yvrGyYCX

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

0. f(eyy) = [ In (2% +P)e— In (2 +y)] +pp a2

3r —y
Answer: A::B::C
o Watch Video Solution
2. For the differential equation whose  solution is

(z — h)2 + (y— k)2 = a? (a is a constant), its (a) order is 2 (b) order is
3 (c) degree is 2 (d) degree is 3

A.order is 2

B. order is 3

C.degreeis 2


https://dl.doubtnut.com/l/_rzZIg0yQKkJk
https://dl.doubtnut.com/l/_JUotaHvX8uSY

D.degree is 3

Answer: A::C

° Watch Video Solution

3. The equation of the curve satisfying the differential equation

dy \? dy . . .
yl =— ] + (z —y)—— — x = 0 can be a (a) circle (b) Straight line (c)
dx dx

Parabola (d) Ellipse

A. Circle
B. Straight line
C. Parabola

D. Ellipse

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_JUotaHvX8uSY
https://dl.doubtnut.com/l/_Xi53dDc0k7Zf
https://dl.doubtnut.com/l/_Yj4o6Di2yqT4

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

dy y
A — —
dz * T

= logx

dy
B.ya +4x =0

d
C. (2a3 + yg)% =3y

D. None of these

Answer: A::C

o Watch Video Solution

5.The solution ofj—i = C;zi—:
A.a:O,b7g0
B.a #0,b#0
Cb=0,a#0

D.a=0,be R

represents a parabola when



https://dl.doubtnut.com/l/_Yj4o6Di2yqT4
https://dl.doubtnut.com/l/_ed0Bb4dOEY0h

Answer: A::C

o Watch Video Solution

6. The equation of the curve satisfying the differential equation
Yo (x2 + 1) = 2y, passing through the point (0,1) and having slope of
tangent at * = 0 as 3 (where y, and y; represent 2nd and 1st order
derivative), then (a) (b)(c)y = f((d)x(e))(f) (g) is a strictly increasing
function (h) (2)(5)y = f((k)z(1))(m) (n) is a non-monotonic function (o)

(p)(@)y = f((r)x(s))(t) (u) has a three distinct real roots (v)

A.y = f(x) is a strictly increasing function
B.y = f(x) is a non-monoatomic function
C.y = f(z) has three distinct real root

D.y = f(x) has only one negative root

Answer: A::D

[ &~ |


https://dl.doubtnut.com/l/_ed0Bb4dOEY0h
https://dl.doubtnut.com/l/_tC8vo6eU3Xnc

l - Watch Video Solution J

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

tan
A flz,y) =e¥/® = e% + = Yisa homogeneous of degree zero.

y? sin ! Y

B.xz In %dw—k dx =0 is a homogenous differential

z
equation.
C. f(z,y) = z* + sinz cos y is a non-homogenous

D. (m2 + y2)dm — (my2 — y3)dy = 0 is a homogenous differential

equationn.

Answer: A::B::C

o Watch Video Solution

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

d
satisfying the differential equation d_y + ycosz = cos x is such that
x


https://dl.doubtnut.com/l/_tC8vo6eU3Xnc
https://dl.doubtnut.com/l/_kMqSgR7oSpwM
https://dl.doubtnut.com/l/_IEneVYqVbZES

A. It is constant function

B. It is periodic

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

D. it is continuous and differentiable for all x

Answer: A::B::D

o Watch Video Solution

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

fr(@) =g"(z) .f'(1) =29°(1) =4 and f(2) =39(2) =9, then

f(z) — g(x) at x =4 equals (A) 0 (B) 10 (C) 8 (D) 2

A £(4) — g(4) = 10

B.|f(z) —g(z)|] <2= —2<2<0

D. f(x) — g(x) = 2z has real root


https://dl.doubtnut.com/l/_IEneVYqVbZES
https://dl.doubtnut.com/l/_QLon95RV5LLg

Answer: A::B::C

° Watch Video Solution

10. The solution of the differential equation (:r2y2 — 1)dy + 2zy3dz = 0

s @ (0)(A1+ (a2 (@ (h)y 2D (k) = () (m) (b)

Cy=0

D4 — 1

LY = $2
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QLon95RV5LLg
https://dl.doubtnut.com/l/_cRXRlV2VKDtz

d
Ny= ae " + bis a solution of d_y = %, then (a) (b)(c)a € R(d) (e)
r oz

(b) 0 (c) (d)(e)b = 1(f) (g) (d) (h)a(?) (j) takes finite number of values

Az € R— {0}
B.b=20
cb=1

D. a takes finite number of values

Answer: A::B

o Watch Video Solution

12. For equation of the curve whose subnormal is constant, then (a) its

eccentricity is 1 (b) its eccentricity is (c)(d)4/(e)2(f)(g)(k) (i) (j) its axis

is the x-axis (k) its axis is the y-axis.

A. its eccentricity is 1

B. its eccentricity is /2


https://dl.doubtnut.com/l/_bW4nHgwZxKkJ
https://dl.doubtnut.com/l/_CXCCVMVim0WF

C. its axis is the x-axis

D. its axis is the y-axis

Answer: B

° Watch Video Solution

zdr + ydy
zdy — ydr

Az 4 y? = sin{(tan_ly/m) +C}
B.y/2> +y® = cos{ (tan 'y/z) + C}

C.y/z? + 4y = (tan(sin_ly/ac) + C)

D.y = actan(c—l—sin_lw/a:2 —|—y>

13. The solution of

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_CXCCVMVim0WF
https://dl.doubtnut.com/l/_Wuq3YMAhD3xv

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

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

straight lines

A. circles
B. rectangular hyperbola
C. ellipses

D. straight lines

Answer: A::B

o Watch Video Solution

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

d?y dy\? d?y
AZY L 38V 210 &Y
i) = ees(2)

d2 dy \? d?
B. ey + (—y) = xsin(—y>
dz? dz dz?


https://dl.doubtnut.com/l/_3QXy5x07xirE
https://dl.doubtnut.com/l/_YduwtEyGXMIM

d
D.x — 2y = log(d—y>
x

Answer: A&B

° Watch Video Solution

16.If y = f(x) is the solution of equation ydz + dy = — e®y*dy, f(0)=1
and area bounded by the curve y = f(z), y = €” and x=1is A, then

A. curve y=f(x) is passing through ( — 2, e).

B.Curve y = f(x) is passing through (1,1/e)

C.curvey = f(x) is passing through (1,1/3)

2
DA=e+ — —3
e

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_YduwtEyGXMIM
https://dl.doubtnut.com/l/_38KIoXHXAvhQ

17. A particle falls in a medium whose resistance is propotional to the
square of the velocity of the particles. If the differential equation of the

free fall is % = g — kv® (kis constant) then

ra o2t\/9/t
k le,/g/k_ 1
[g ek 1
B.v = _—
Cv—0ast — o

D.v — %ast—)oo

Answer: B::D

° Watch Video Solution

Exercise (Comprehension)

d2

1. For certain curves y= f(x) satisfying d—g = 6x — 4, f(x) has local
T

minimum value 5 when x=1. find Number of critical point for y=f(x) for x

a, [02](a)0(b)1.c).2d)3


https://dl.doubtnut.com/l/_Eiq1uAcfC9vr
https://dl.doubtnut.com/l/_zeIK72VmpTux

A0

B.1

C.2

D.3

Answer: C

o Watch Video Solution

d2

2. For certain curves y= f(x) satisfying d_?; = 6x — 4, f(x) has local
T

minimum value 5 when x=1.9. Number of critical point for y=f(x) for x 3,
[0,2] (a) O (b)1. c).2 d) 3 10. Global minimum value y = f(x) for x 4, [0,2] is
(@)5 (b)7 (c)8 d) 9 11 Global maximum value of y = f(x) for x 4, [0,2] is (a)
5(b)7(c)8(d)9

A5

B.7

C.8


https://dl.doubtnut.com/l/_zeIK72VmpTux
https://dl.doubtnut.com/l/_SOMjV7H3zCKo

D.9

Answer: A

° Watch Video Solution

d2
3. For certain curve y = f(x) satisfying d_?; = 6z — 4, f(z) has local
x

minimum value 5whenz =1

Global minimum value of y = f() forz € [0, 2] is
A5
B.7

C.8

D.9

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_SOMjV7H3zCKo
https://dl.doubtnut.com/l/_g5U2AvP3mZzi
https://dl.doubtnut.com/l/_ShmsZHKFJ1y1

4. The differential equation y = px + f(p), worrerren (i) where p = d—,is
known as Clairout's equation. To solve equation i) differentiate it with
respect to x, which gives either — =
dx

z + f(p) = O (iii) Which of the following is true about solutions of

differential equation y = zy’ + \/1 +y 22

A. the general solution of equation is family of parabolas
B. the general solution of equation is family of circles
C. the singular solution of equation is circle

D. the singular solution of equation is ellipse

Answer: C

o Watch Video Solution

5.The differential equation y = px + f(D), weereernee (i)

where p = d—y,is known as Clairout's equation. To solve equation i)
x

differentiate it with respect to x, which gives either


https://dl.doubtnut.com/l/_ShmsZHKFJ1y1
https://dl.doubtnut.com/l/_abxiXQQRFuIH

The number of solution of the equation f(z) = — 1 and the singular

lution of th ti dy (v,
solution of the equation y = z—— + { —— ] 'is

Al
B.2
C.4

D.O

Answer: B

o Watch Video Solution

6. The differential equation y = pz + (D), weeweercen (i)

d
where p = —y,is known as Clairout's equation. To solve equation i)

dx
differentiate it with respect to x, which gives either

dp
dz


https://dl.doubtnut.com/l/_abxiXQQRFuIH
https://dl.doubtnut.com/l/_jr9o7FdCmNFU

or 4 f{(p) = Ounnnliii)

The singular solution of the differential equation y = max +m — m3,

d
where m = d—y, passes through the point.
x
A.(0,0)
B. (0,1)
C.(1,0)

D. (-1,0)

Answer: D

o Watch Video Solution

7. Let f(z) be a non-positive continuous function and

F(z) = /Oxf(t)dtVac >0 and f(x) > cF(z) where ¢ <0 and let

dg(z)
dx

g:[0,00) — R be a function such that < g(z)¥Yx >0 and

9(0) =0

The total number of root(s) of the equation f(z) = g(z) is/ are


https://dl.doubtnut.com/l/_jr9o7FdCmNFU
https://dl.doubtnut.com/l/_5KHxsNQec3Qr

B.1

C.2

D.O

Answer: B

o Watch Video Solution

8. Let f(x) be a non-positive continuous function and

F(z) = /Oxf(t)dt‘v’:n >0 and f(x) > cF(z) where ¢ <0 and let
dg(x)
dz

g:]10,00) - R be a function such that

< g(z)Vx >0 and
9(0) =0
The number of solution(s) of the equation

|22 + 2 — 6| = f(z) + g(z) is/are

A.2

B.1


https://dl.doubtnut.com/l/_5KHxsNQec3Qr
https://dl.doubtnut.com/l/_9yS3edDAbosr

C.O

D.3

Answer: C

o Watch Video Solution

9. Let f(x) be a non-positive continuous function and

F(z) = /Omf(t)dtVac >0 and f(x) > cF(xz) where ¢ <0 and let
dg(z)
dx

g:[0,00) — R be a function such that < g(x)Vz >0 and

9(0) =0

The solution set of inequation g(z) (cos "'z —sin™') < 0



https://dl.doubtnut.com/l/_9yS3edDAbosr
https://dl.doubtnut.com/l/_5vAbWIpzcDO8

Answer: A

° Watch Video Solution

10. A curve 'C' with negative slope through the point(0,1) lies in the |
Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q'. Such
that PQQ = 1.Then
The curve in parametric form is

A.x = cosf + log, tan(6/2), y = sinf

B.x = — cosf + log, tan(0/2),y = siné

C.x = —cosf —log, tanf /2,y = sinf

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5vAbWIpzcDO8
https://dl.doubtnut.com/l/_nkS4B0dS9ARR

1. A curve 'C' with negative slope through the point(0,1) lies in the |
Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q". Such
that PQ) = 1.Then
The area bounded by 'C' and the co-ordinate axes is

Al

B.log, 2

C.nw/4

D.7/2

Answer: C

o Watch Video Solution

12. A curve 'C' with negative slope through the point(0,1) lies in the |
Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q". Such
that PQQ = 1.Then

The orthogonal trajectories of 'C' are


https://dl.doubtnut.com/l/_flMrKZyjbRif
https://dl.doubtnut.com/l/_zQNtoMAq2hTZ

A. Circles

B. Parabolas

C. Ellipses

D. Hyperbolas

Answer: A

o Watch Video Solution

13. Let y = f(x) satisfies the equation
f(z) = (e * +€e")cosz — 2z — / (z —t)f' (t)dt vy satisfies the
0

differential equation

d
A d_y +y = e"(cosz — sinz) — e “(cosz + sinz)
T
dy . _ :
B. o V= e®(cosz — sinz) + e *(cosz + sinx)
T
dy . _ :
C. o +y=e"(cosz + sinz) — e *(cosx — sinx)
T
dy . - :
D. — —y = e”(cosz — sinz) + e *(cosz — sinz)


https://dl.doubtnut.com/l/_zQNtoMAq2hTZ
https://dl.doubtnut.com/l/_LJy4buccN7PE

Answer: A

° Watch Video Solution

14.Let y = f(x) satisfies the equation
f(@) = (e * +€e")cosz — 2z + /Ogc(ac —t)f' (t)dt
The value of f(0) + f'(0) equal

A —1

B.O

C.1

D.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LJy4buccN7PE
https://dl.doubtnut.com/l/_AOK5s0zGSKmU

15.Let y = f(z) satisfies the equation

f(@) = (e™® +€e")cosz — 2z + /Om(ac —t)f'(t)dt

y satisfies the differential equation

T
2
A.e *(cosxz —sinzx) + e—(3cosa: + sinz) + ge_““

m 2
B.e *(cosz + sinx) + e—(3cosm —sinz) — ge_‘”
- : e’ : 2
C.e (cosxz —sinz) + —(3cosz — sinz) + 7€ e
€T

D.e *(cosx + sinz) + %(3(:05:/1: —sinz) — ge_m

Answer: C

o Watch Video Solution

16. A certain radioactive material is known to decay at a rate proportional
to the amount present. If initially there is 50 kg of the material present
and after two hours it is observed that the material has lost 10% of its
original mass, find () and expression for the mass of the material

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


https://dl.doubtnut.com/l/_9ryQveRZ0gvn
https://dl.doubtnut.com/l/_EPS8fz50Jk9h

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

mass.

AN — 506(1/2) (ln g)t

B. 506(1/4) (111 g)t

C.N = 50e (I 09)¢

D. None of these

Answer: A

o Watch Video Solution

17. A certain radioactive material is known to decay at a rate proportional
to the amount present. Initially there is 50 kg of the material present and
after 2h it is observed that the material has lost 10 percent of its original
mass. Based on these data answer the following questions.

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

is


https://dl.doubtnut.com/l/_EPS8fz50Jk9h
https://dl.doubtnut.com/l/_VLy1f7hzX5xD

A 5070.5 In 9

B.50e 2 I 9

C 506_2 In 09

D. None of these

Answer: C

o Watch Video Solution

18. A certain radioactive material is known to decay at a rate proportional
to the amount present. If initially there is 50 kg of the material present
and after two hours it is observed that the material has lost 10% of its
original mass, find () and expression for the mass of the material
remaining at any time t, (ii) the mass of the material after four hours and
(iii) the time at which the material has decayed to one half of its initial

mass.

In 0.25
A —
In 0.9


https://dl.doubtnut.com/l/_VLy1f7hzX5xD
https://dl.doubtnut.com/l/_ydZfJo2KbX9t

In 0.5
"1n 0.81

In 0.25
"1n 0.81

D. None of these

Answer: C

o Watch Video Solution

19. Consider a tank which initially holds Vj liter of brine that contains a Ib
of salt. Another brine solution, containing b |b of salt per liter is poured
into the tank at the rate of eL /min. The problem is to find the amount of
salt in the tank at any time t.

Let Q denote the amount of salt in the tank at any time. The time rate of
change of Q, %, equals the rate at which salt enters the tank at the rate
at which salt leaves the tank. Salt enters the tank at the rate of be Ib/min.
To determine the rate at which salt leaves the tank, we first calculate the
volume of brine in the tank at any time t, which is the initial volume V},

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


https://dl.doubtnut.com/l/_ydZfJo2KbX9t
https://dl.doubtnut.com/l/_Um1X2qv1Ma6S

Thus, the volume of brine at any time is
V() + et — ft
The concentration of salt in the tank at any time is Q /(V, + et — ft),

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

Q .
f(m)lb/mln.Thus,

aQ Q B
T = I (wrag)e =

A tank initially holds 100 L of a brine solution containing 20 Ib of salt. At
t=0, fresh water is poured into the tank at the rate of 5 L/min, while the
well-stirred mixture leaves the tank at the same rate. Then the amount of
salt in the tank after 20 min.

A.20/e

B.10/e

C.40/é?

D.5/eL

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Um1X2qv1Ma6S

20. A 50 L tank initailly contains 10 L of fresh water, At t=0, a brine
solution containing 1 |b of salt per gallon is poured into the tank at the
rate of 4 L/min, while the well-stirred mixture leaves the tank at the rate
of 2 L/min. Then the amount of time required for overflow to occur in
A.30 min
B. 20 min

C.10 min

D. 40 min

Answer: B

° Watch Video Solution

21. A 50 L tank initailly contains 10 L of fresh water, At t=0, a brine solution
containing 1 Ib of salt per gallon is poured into the tank at the rate of 4
L/min, while the well-stirred mixture leaves the tank at the rate of 2 L/min.

Then the amount of time required for overflow to occur in


https://dl.doubtnut.com/l/_PvkNzdPkdpil
https://dl.doubtnut.com/l/_Ge563On1D6Lk

A.201b

B.50 Ib

C.301b

D. None of these

Answer: D

° Watch Video Solution

Matrix Match Type

1. A bag contains 15 balls, some are red and others are white. If a ball is

1
drawn at random from the bag, the probability that it is red is 5 Find

the number of white balls in the bag.

° Watch Video Solution

2. Find the derivative of y = log 3z


https://dl.doubtnut.com/l/_Ge563On1D6Lk
https://dl.doubtnut.com/l/_IfLLiscFs9oi
https://dl.doubtnut.com/l/_4zeO4ysPLgp2

° Watch Video Solution

3. Find the derivative of y = In z3

° Watch Video Solution

Exercise (Numerical)

1. If y = y(z) and it follows the relation 4ze™ = y + 5sin’z, then

y'(0) is equal to

° Watch Video Solution

d
2. Ifwm—gt/ =z +y—2,y(1) = 1, then y(2) equal

° Watch Video Solution



https://dl.doubtnut.com/l/_4zeO4ysPLgp2
https://dl.doubtnut.com/l/_86TonlqdYUTj
https://dl.doubtnut.com/l/_qeZvlBnD7pGQ
https://dl.doubtnut.com/l/_QNsr6qQQUZ9b

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

d? 2(1 dy\*
y = tan z and the differential equation 2y _ 1+ (——f—y) (_y) is
dz? 1+42 \dzx

d? dz\?
changed to ez =cos’z+ k oz , then the value of k equal
da;2 dx

° Watch Video Solution

4. Let y=y(t) be a solution to the differential equation y' + 2ty = t2, then

. Y.
16 lim = iSe
t— oot

° Watch Video Solution

1
5. If the solution of the differential equation %Y _ - is
T T cosy + sin2y

x = ce®™Y — k(1 + siny), then the value of k is

° Watch Video Solution



https://dl.doubtnut.com/l/_dxhKTD2ejes5
https://dl.doubtnut.com/l/_wDU5p97BW0Yx
https://dl.doubtnut.com/l/_OyFSvqU8GE87

6. If the independent variable z is changed to y, then the differential

d? dy\® d
equation :L'—y+ (_y) 4 =0 is

daz? dx dz
d2_ac N (da:

2
" _) = k where k equals____
dy? dy

changed

to

o Watch Video Solution

7.Let y; and y; be two different solutions of the equation

dy

— + P(z).y = Q(z). Then ayi + By2 will be solution of the given

dx
equationifa+ 8= ...l

o Watch Video Solution

8. Tangent is drawn at the point (z;, y;) on the curve y = f(z), which

intersects the x-axis at (miH,O) . Now, again a tangent is drawn at

(zi4+1,¥i+1) on the curve which intersect the x-axis at (x;+2,0) and the

process is repeated n times, ie. i = 1,2, 3, n- If x1, 2, 23, ; T, from an

arithmetic progression with common difference equal to (log),e and


https://dl.doubtnut.com/l/_rEqa2XPIfusq
https://dl.doubtnut.com/l/_295HFTJAzOrp
https://dl.doubtnut.com/l/_oyvR8h1G3L07

curve passes through (0,2). Now if curve passes through the point

(— 2, k), then thevalueof kis

° Watch Video Solution

9. The perpendicular from the origin to the tangent at any point on a
curve is equal to the abscissa of the point of contact. Also curve passes
through the point (1,1). Then the length of intercept of the curve on the x-

axis is

° Watch Video Solution

10. If the eccentricity of the curve for which tangent at point P intersects
the y-axis at M such that the point of tangency is equidistant from M

and the origin is e, then the value of 5e?is

° Watch Video Solution



https://dl.doubtnut.com/l/_oyvR8h1G3L07
https://dl.doubtnut.com/l/_iojYQUrQBRWS
https://dl.doubtnut.com/l/_sSTdMscCnk0N

T

d
1. If the solution of the differential equation d—y —y=1—e " and
x

y(0) = yo has a finite value, when x;, then the value of ”
0

is__

° Watch Video Solution

12. Let f be a function defined on the interval [0, 27| such that

T 0
/(f'(t)—sin2t)dt:/ f(t)tantdt and f(0) = 1. Then the
0 T

maximum value of f(Z)iS...ommen.

° Watch Video Solution

. . . dzy dy 2z
13. Let y(x) be a function satisfying — — — + €“* = 0, y(0)= and
dwz diL’

y'(0) = 1. If maximum value of y(z) is y(a), then integral part of 2«

o Watch Video Solution



https://dl.doubtnut.com/l/_dtTjJfJcCUhP
https://dl.doubtnut.com/l/_dqDt6QOqFJ4F
https://dl.doubtnut.com/l/_wa8MKyUgjKDo

14.if the differential equation of a curve, passing through (0, — %) and

d d .
(t,0) is cosy L e +siny(e * — 2Y) = ¢ then find the
dz dx

-1
value of t. e°

° Watch Video Solution

15. Let f be a continuous function satisfying the equation
/ f(t)dt + / tf(x —t)dt = e ® — 1, then find the value of €’ £(9) is
0 0

equal to.....

° Watch Video Solution

JEE Main Previous Year

1. The differential equaiotn which represents the family of curves

Cox

y = C1e*", where C'1 and C are arbitrary constants, is

Ay =y


https://dl.doubtnut.com/l/_KQ9wG94vy1DA
https://dl.doubtnut.com/l/_9m0mbWdEcbjN
https://dl.doubtnut.com/l/_XrBjFsLgS5Ks

By =19y

/

Cyy =y
D.yy = (v)°
Answer: D

° Watch Video Solution

2. Solution of the differential equation

. T,

coszdy = y(sinz — y)dz,0 < = < 5 s
A.tanz = (secz + ¢)y
B.secz = (tanz + ¢)y

C.ysecx = tanx + ¢

D.ytanxz = secx + ¢

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XrBjFsLgS5Ks
https://dl.doubtnut.com/l/_DR4UVlcd3vZc

3. Let | 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 (dV% = — k(T —t) ,where k > 0 is a constant

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

1
of the equipment is : (1) T? — % 2) I —

efkT
A.e_kT
I
B.T? — —
k
cI kT2
T2
5 k(T — t)°
T 2
Answer: C

kT k(T — t)?

5 (3)I—T(4)

o Watch Video Solution

d
4.If v _ y + 3 and y(0) = 2, then y(In 2) is equal to

dx


https://dl.doubtnut.com/l/_DR4UVlcd3vZc
https://dl.doubtnut.com/l/_CrAToCJRThF1
https://dl.doubtnut.com/l/_fwom5XAejHj4

B.7

C.5

D.13

Answer: B

o Watch Video Solution

5. A spherical balloon is filled with 4500p cubic meters of helium gas. If a
leak in the balloon causes the gas to escape at the rate of 727 cubic
meters per minute, then the rate (in meters per minute) at which the

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

9 5 7 3 2 4 9
7()5()5()5
A6/T7
B.4/9

c.2/9


https://dl.doubtnut.com/l/_fwom5XAejHj4
https://dl.doubtnut.com/l/_irxhc4QgJ1px

D. None of these

Answer: C

° Watch Video Solution

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

differential equation <dpdt

= 0. 5p(t) — 450 If p(0) = 850 , then the
1

time at which the population becomes zero is (1) 2 In 18 (2) In 9 (3) 3 In
18(4)In 18

A.21In 18

B.In9

C 1 In 18

‘5 n

D.In 18

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_irxhc4QgJ1px
https://dl.doubtnut.com/l/_inrCKkwa4FI6

7. At present, a firm is manufacturing 2000 items. It is estimated that the
rate of change of production P wrt. additional number of workers x is
. dP
given by i 100 — 12, /z. If the firm employs 25 more workers, then
T
the new level of production of items is (1) 3000 (2) 3500 (3) 4500 (4) 2500
A. 2500
B. 3000

C.3500

D. 4500

Answer: C

o Watch Video Solution

8. Let the population of rabbits surviving at a time t be governed by the
t
dt
equals (1) 400 — 300e"/% (2) 300 — 200e /% (3) 600 — 500€'/% (4)

1
differential equation <dp = Ep(t) — 200. If p(0) = 100 , then p(t)

400 — 300e /2


https://dl.doubtnut.com/l/_czNsmhtJNLfc
https://dl.doubtnut.com/l/_eHgffO4G3ReQ

A. 40 — 300e?/2

B. 200 — 200e /2

C. 600 — 500e’/2

D. 400 — 300e ~t/2

Answer: A

o Watch Video Solution

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

differential

d
(z logw)d—y + y = 2zlogz, (z > 1), Then y(e) is equal to
T

B.O

C.2

D. 2e

Answer: C

equation



https://dl.doubtnut.com/l/_eHgffO4G3ReQ
https://dl.doubtnut.com/l/_9WfH7lBKXTJk

I o Watch Video Solution

10. If a curve y = f(x) passes through the point (1, — 1) and satisfies

1
the differential equation , y(1 + zy)dz = zdy , then f( — 5) is equal

to: (1 22 43244
0-()—5()—3()3()3

A4
-5

ol i~ ot o

Answer: C

° Watch Video Solution

d
mif (2+ sinx)% + (y + Dcosz = 0 and y(0) = 1, then y(%) is

equal to


https://dl.doubtnut.com/l/_9WfH7lBKXTJk
https://dl.doubtnut.com/l/_trd2JxS8mwHW
https://dl.doubtnut.com/l/_24htJo8bEuys

w|— w|k~

w|—~ oo w

Answer: B

o Watch Video Solution

12. Let y=g(z) be the solution of the differential equation

: dy m o
sinx T + ycosz = 4z, Ify(i) = 0, then y(pi/6)" is equal to
x

A — %71'2
B. iﬂ2
9/3
8
C.———n?
9/3
8
D. — 571'2

Answer: D


https://dl.doubtnut.com/l/_24htJo8bEuys
https://dl.doubtnut.com/l/_tYKj1kMyQmVC

° Watch Video Solution

JEE Advanced Previous Year

1. A curve passes through the point (1, %) . Let the slope of the curve at

each point (z,y) be %4— sec(%), xz > 0. Then the equation of the

curve is

(Y 1
A sm(—) = logz + —
T 2

B. cosec (%) =logz + 2

sec(2y)

C. =1 2
= ogx +
cos(2y) 1
D. =1 —
T g+ 2
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tYKj1kMyQmVC
https://dl.doubtnut.com/l/_rkVtyVQBAd0Q

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

dy Ty zt 4+ 22 .
- 4 = in (—1,1) satisfyin 0) = 0. Then
e — ( ) fying  f(0)

2 - )v/(5)3(k) (1
[ @iz is @ O@ T30 - ) D gy

() (y) v/ (2)3(aa)(bd) 4«

dd)(ee)(ff) (gg)

@ @@ Zsme - 0 g g0y @ @
(@0 o)) — () LD,y vy o
R
M3
n V3
34
n V3
“% "1
Y
%2
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GtXuZtXjvOL9

3. If y=y(x) satisfies the differential equation

8@(@)@ - (\/4 + W) _ld:c, z > Oandy(0) = /7,

then y(256) = 16 (b) 80 (c) 3 (d) 9

A3

B.9

C.16

D. 80

Answer: A

o Watch Video Solution

4. If y(x) satisfies the differential equation y' — ytanz = 2zsecz and



https://dl.doubtnut.com/l/_3v4HiUyL5DYN
https://dl.doubtnut.com/l/_6nPmNmTwtbZs

Answer: A::D

° Watch Video Solution

5. Consider the family of all circles whose centers lie on the straight line
y = z . If this family of circles is represented by the differential equation

Py"™Qy' +1=0, where P,Q are functions of z,y and

2
y' <herey' = —,y d_g;), then which of the following statements is
z dx
(are) true? (a) (b)(c)P =y + z(d) (e) (b) (f)(9)P =y — z(h) (i) ()
Ny (n)2(o)
@©P+Q=1-z+y+y+ (WD ®@m)""
(r) (s)
' (dd)2(ee)
WP - Q=2 +y-y- @)@ @)

(hh)

AP=y+z

BP=y—=z


https://dl.doubtnut.com/l/_6nPmNmTwtbZs
https://dl.doubtnut.com/l/_dhdhGfyIqGpV

CP+Q=1-z+y+y + ')

DP-Q=zc+y—y —(y)°

Answer: B::C

° Watch Video Solution

6. Let y(x) be a solution of the differential equation
(1+¢€")y" +ye® =1. If y(0) =2 , then which of the following
statements is (are) true? (a) (b)(c)y((d)(e) —4(f)) =0(g) (h) (b)
() (Ny((k) (1) — 2(m)) = 0(n) (0) (o) (d)(e)y((fz(g))(h) (i) has a
critical point in the interval (j)(k)((1)(m) —1,0(n))(0) (p) (q)
(»)(s)y((t)z(u))(v) (w) has no critical point in the interval

(2)(y)((2)(aa) — 1, 0(bb))(cc) (dd)
Ayl—4)=0
B.y(—2) =0

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



https://dl.doubtnut.com/l/_dhdhGfyIqGpV
https://dl.doubtnut.com/l/_vaUxsArb7obM

D. y(z) has no critical point in the interval ( — 1, 0)

Answer: A::C

o Watch Video Solution

7. A solution curve of the differential equation

d
(mz +axy+ 4z + 2y + 4) (%) — %> =0 passes through the point

(1, 3) Then the solution curve is
A.intersects y = = + 2 exactly at one point
B.intersects y = = + 2 exactly at two points
C.intersects y = (z + 2)*

D. does NOT intersect y = (z + 3)*

Answer: A::D

° View Text Solution



https://dl.doubtnut.com/l/_vaUxsArb7obM
https://dl.doubtnut.com/l/_5ZfNreZOGoUp
https://dl.doubtnut.com/l/_Wfu1gXETTkrQ

8 Let f:R— R and g: R — R be two non-constant differentiable
functions. If
f(z) = (e(f(”ﬁ) —9(z) )>g’($)for allx € R and f(1) = g¢(2) =1,
then which of the following statement(s) is (are) TRUE?

A f(2) <1—log,2

B. f(2) > 1 —log,(2)

C.g(1) <1—log,2

D.g(1) < 1—log, 2

Answer: B::C

o Watch Video Solution

9. Let f be a real-valued differentiable function on R (the set of all real
numbers) such that f(1) = 1. If the y — €& tercept of the tangent at
any point P(x,y) on the curve y = f(z) is equal to the cube of the

abscissa of P, then the value of f( — 3) is equal to

. l


https://dl.doubtnut.com/l/_Wfu1gXETTkrQ
https://dl.doubtnut.com/l/_sqkFbpyILkB5

| ¥ vvatch video sSolution J

10. Let y'(z) +y(z)g'(z) = g(z)g'(z),y(0),z € R, where f'(z)

dy(z)

denotes g and g(z) is a given non-constant differentiable function
x

on R with g(0) = g(2) = 0. Then the value of y(2) is

° Watch Video Solution

1. Let f:[1,00] be a differentiable function such that f(1) =2. If

/ f(t)dt = 3z f(x) — 2® forallz > 1, then the value of f(2) is
1

o Watch Video Solution

12. Let f: R — R be a differentiable function with f(0) = 0.If y = f(x)

satisfies the differential equation

d
Y (2 + 5y)(by — 2), then the value of lim  f(Z) iserurrerne

dzx r — 00

° View Text Solution



https://dl.doubtnut.com/l/_sqkFbpyILkB5
https://dl.doubtnut.com/l/_Rp2yRNRjAT0J
https://dl.doubtnut.com/l/_ItZ7IPDAQxTR
https://dl.doubtnut.com/l/_uppSkne5wu8p

Single Correct Answer Type

1. The order of the differential equation whose general solution is

Y = clcos2x+c2cos2a:+c3sin2m—|—c4 is

A2
B.4
C.3

D. None of these

Answer: A

° View Text Solution

2. Order of the differential equation whose general solution is

axr

Y= ,Where a, b, c are arbitrary constants is

bx + ¢

Al


https://dl.doubtnut.com/l/_yaeSPpdjHyYU
https://dl.doubtnut.com/l/_fsttzkh975Z7

B.2

C.3

D. None of these

Answer: B

° View Text Solution

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

2y’ dy\ s
> (d_?;) + 3z (%) + 2%y? = sinz, then
x

Ap>gq

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_fsttzkh975Z7
https://dl.doubtnut.com/l/_dPPZgPeIZzJ2

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

II3
(y")5+4. —(y”)’ + vy’’’ =sinz, then
A m=3,n=5
Bm=3,n=1
Cm=3,n=3
D.m=3,n=2
Answer: D

o Watch Video Solution

d
5. If the differenential equation < + v 0 represents a
3y+f pr+g

family of circle, then p=

Ag

B.f


https://dl.doubtnut.com/l/_dPPZgPeIZzJ2
https://dl.doubtnut.com/l/_xkJrCZIGrzCm
https://dl.doubtnut.com/l/_RQTpt8i6QJja

C.4

D.3

Answer: D

° Watch Video Solution

d
6.Thegenera|so|utionofd—y:1—31:2—,7;2+962y2 is
x

A.2sin_1y:a:\/1—y2—|—c
.1 L.
B. sin y:§sm T +c
C.cos_ly::ccos_lw—l-c
1 1+y z3
D.zlog| —— | =2 — — +¢c
2 g(l—y) 3 *

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_RQTpt8i6QJja
https://dl.doubtnut.com/l/_vUAFr86A9GWA

7. The solution of the differential

equation

e “(y+ 1)dy + (cos’z — sin2z)y(dz) = 0 subjected to the condition

thaty=1whenx=0is

A (y+1) +ecos’z =2
B.y + logy = e®cos®

C.log(y+ 1) +e“cos’z = 1

D.y + logy + e®cos’z = 2

Answer: D

o Watch Video Solution

8. The solutio of the differential

(:132—‘1;::32)ﬁ +9y* +zy®* =0is

dr
(m) 1 1
Alg|l — )| =—+ —+c
Yy z Yy

Y 1 1
B.log(—> = — 4+ —+4c
x x Y

equation


https://dl.doubtnut.com/l/_Zg9Q1yTK3WYT
https://dl.doubtnut.com/l/_gUX0lbVjGblq

Answer: A

° Watch Video Solution

9. The family of curves passing through (0,0) and satisfying the

n

d
differential equation 22 =1 <where, Y, = —f{) is (A) y=Fk (B)
Y1 dx

y=kr(Qy==k(e®*+1)(Qy=kFk" —1)

Ay=k

B.y = kx

Cy=k(e®+1)

D.y = k(e — 1)
Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_gUX0lbVjGblq
https://dl.doubtnut.com/l/_k1WUbrJFUAfd

10. The solution of the differential

yide + (m2 —xy + yz)dy =0is

A.ta,n_l(%> +In y+C=0

B.2tan_1(%> +In z+C=0

C.In(y+~/x2+y2) +In y+C=0
D.In(z+,/x2+y2+0:0

Answer: A

equation

o Watch Video Solution

11. The solution of differential equation (1 — zy + z°y*)dz = z’dyis

A.tan xy = log |cx|

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

C.xy =tan log |cx|


https://dl.doubtnut.com/l/_k1WUbrJFUAfd
https://dl.doubtnut.com/l/_FbxYjHE4iiDB
https://dl.doubtnut.com/l/_hDuRPMQuCpv5

D. None of these

Answer: C

° Watch Video Solution

12. If y(t) satisfies the differential equation

y' (t) + 2y(t) = 2e %, y(0) = 2 then y(1) equals

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_hDuRPMQuCpv5
https://dl.doubtnut.com/l/_HlWJ5LIp0N9B

d .
13.1f d—y —ylog, 2 = 2°"%(cosz — 1)log, 2,theny=
x

A 2sina: + Czw
B. 908 + 2%
C. 2sina: T 02—:1:

D. 2COS:E + 62733

Answer: A

° Watch Video Solution

14. If ye¥dx = (y3 -+ 2:cey) dy, y(0) = 1, then the value of xwheny=0s

A -1
B.O
C.1

D. 2


https://dl.doubtnut.com/l/_VUFk2liBi4lx
https://dl.doubtnut.com/l/_Fpp1XBV5v4yJ

Answer: B

° Watch Video Solution

d
15. If y;(z) is a solution of the differential equation d—y — f(z)y
T

d
then a solution of the differential equation —i/ + f(z)y = r(x) is

d

1
Ay = Jr@m(e)de +

Y1

Cy= /"(w)yl(m)da: +c

C

yi(z)

dx + c

D. None of these

Answer: A

o View Text Solution

d
16. The general solution of x (%) + (logz)y =z 2

Llogz -

S



https://dl.doubtnut.com/l/_Fpp1XBV5v4yJ
https://dl.doubtnut.com/l/_aDgv956LH52x
https://dl.doubtnut.com/l/_TNf6w8DAs2aZ

1 1
A.y — mlfglog:c + Cw*glogm

1 1
B.y. £2198% = 3187 | ¢

(logz)?

Cy=e z (z+c)

Dy — e%(logz)2<x1—%(logx) . m—%log:t) tec

Answer: A

o Watch Video Solution

17. Find the general solution of the differential equation
(1 + tany)(de — dy) + 2zdy =0

A z(siny + cosy) = siny + ce?

B.z(siny + cosy) = siny + ce ¥

C.y(sinz + cosz) = sinz + ce®

D. None of these

Answer: B



https://dl.doubtnut.com/l/_TNf6w8DAs2aZ
https://dl.doubtnut.com/l/_loZ20r7CVMdR

| ° Watch Video Solution

d
329 _ y4cosw is

dzx

18. Solution of differential equation z?y — «

A z’y % = 2sinz + ¢
B.z%y 3 =3cosz + c
C. a:3y_3 = Jsinz + ¢

D.z%y® = 3sinz + czx’y

Answer: C

° Watch Video Solution

19. Suppose a solutions of the differential

3 > 7 dY . N . 1
(azy + z%y )— = 1 satisfies the initial conditions y{ — | = 1. Then

dx 4

y
the value of — wheny = — 11|
e value o dr when y IS


https://dl.doubtnut.com/l/_loZ20r7CVMdR
https://dl.doubtnut.com/l/_EkoOtmn5IBsW
https://dl.doubtnut.com/l/_VGcKf57wxPXE

3
>
16
p.— =
5
Answer: D

° View Text Solution

20. The general solution of the differential

d’y ) .
— =ytanz — y“secx Is
dx

A.tanz = (c + secz)y
B.secy = (¢ + tany)z
C.secz = (c + tanz)y

D. None of these

Answer: C

equation

o Watch Video Solution



https://dl.doubtnut.com/l/_VGcKf57wxPXE
https://dl.doubtnut.com/l/_NSuaFB18HP46

21. The solution of differential equation z%(zdy + ydz) = (zy — 1)*dz

is (where c is an arbitrary constant)

Azy—1=cz

B.zy — 1 = cx?

1 1
__|_c

C. =
zy—1 x

D. None of these

Answer: C

o View Text Solution

: : : 3 dz .
22, Solution of the differential (:c + 2y ) = d—y is
Y

Ax = yz(c+y2)
B.x = y(c— y2)

Cz= 2y(c — y2)


https://dl.doubtnut.com/l/_NSuaFB18HP46
https://dl.doubtnut.com/l/_RfnswmTCWnJC
https://dl.doubtnut.com/l/_tuPclLow0Eom

D.z = y(c—l— y2)

Answer: D

° View Text Solution

23. General solution of differential
d d
z? :L'+y—y + x—y—y z? +y*> =0is
dz dzx
1
A—— + Y ¢
/ZL'2 + y2 xX
Y
B 2 2 Y _
Tt +y p” c
C/z? +y + Y- c
T

Answer: C

equation

° View Text Solution



https://dl.doubtnut.com/l/_tuPclLow0Eom
https://dl.doubtnut.com/l/_NesFKR6LMiJ3

3yz?

24.Solution of the differential y' = ————is
2
A az3y’1 = —y3 +c
3
2
B. m2y’1 = §y3 +c

2
C. a:y_l = §y3 +c

D. None of these

Answer: A

o Watch Video Solution

25.Fory > 0 and z € R, ydz + y?>dy = xdy where y = f(x). If f(1)=1, then
the value of f(-3) is

A1

B.2

C.3



https://dl.doubtnut.com/l/_BRZiRxJxJpuR
https://dl.doubtnut.com/l/_0HylbDSvPc4B

D.4

Answer: C

° Watch Video Solution

26. An equation of the curve satisfying zdy — ydz = /z® — y*dz and
y(1)=0'is
Ay = z*log|sinz|
B.y = x sin(log|z|)
2 2
Cy =z(z—-1)

D.y = 2z(z — 1)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0HylbDSvPc4B
https://dl.doubtnut.com/l/_MO4fsodDTY9D

27. The solution of
(y(l + m_l) + siny)d:c + (z + logz + z cosy)dy = Ois

A (1 + yilsiny) +z llogz =¢

B.(y + siny) + zylogz = C

C.xzy+ ylogx + xzsiny = C

D. None of these

Answer: C

o Watch Video Solution

d
28.The solution of (1 + :l:)d—y +1=¢e"""Yis
x

Ae'(z+1)=c
B.e(z +1) =€ +¢

Céel(z+1) =ce”


https://dl.doubtnut.com/l/_OR8UqQ8b0zUD
https://dl.doubtnut.com/l/_Y5MzmrRgfMm6

D.(x+1) =€ +¢

Answer: B

° Watch Video Solution

29. The solution of differential

x sec(%) (ydx + zdy) =y cosec(%) (zdy — ydx) is

)
Ay = ccosec(—)
y x
.Y
B. 2s — =
Ty 1nx c

Y
C. osec— —
TYcosec— = ¢
D.zy = csin(£>
' y

Answer: C::D

equation

° Watch Video Solution



https://dl.doubtnut.com/l/_Y5MzmrRgfMm6
https://dl.doubtnut.com/l/_YsCyQppl0CMC

30. The general solution of the
W/ 1 - z2y’dx = ydzx + zdyis

A.sin(zy) =z + ¢

B.sin" !(zy) + =z = ¢

C.sin(z + ¢) = zy

D.sin(zy) + = = ¢

Answer: C

differential

equation

o Watch Video Solution

31.Solve (1 + zy)ydz + (1 — zy)zdy = 0

A—+—=k
) Ty
1
Blog(i):——}—k:
Yy )
1
(A
Yy Ty


https://dl.doubtnut.com/l/_bd9m6XB0YBmX
https://dl.doubtnut.com/l/_47KmsIt5SesI

Answer: B

° Watch Video Solution

. . . dy vy
32. Solution of the differential equation g P is

T e 2’
A.e 2?4 2In|y| = ¢
B.e**y? = 2Inly| + c
C.e® 4+ Injy =c

D. None of these

Answer: A

° Watch Video Solution

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

long does it take for the population to doble ?


https://dl.doubtnut.com/l/_47KmsIt5SesI
https://dl.doubtnut.com/l/_WqZIHGF1HF5p
https://dl.doubtnut.com/l/_JZQZn3o83uKG

A. 2 log 10 years

B. 20 log 2 years

C.10 log 2 years

D.5 log 2 years

Answer: C

o View Text Solution

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

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

1
passes through <k, §) where k is

Al
B.2
C.3

D.4


https://dl.doubtnut.com/l/_JZQZn3o83uKG
https://dl.doubtnut.com/l/_eA2dN23GBue5

Answer: B

° View Text Solution

35. A curve 'C' with negative slope through the point(0,1) lies in the |
Quadrant. The tangent at any point 'P' on it meets the x-axis at 'Q". Such
that PQQ = 1.Then
The curve in parametric form is

A.x = cos@ + Intan(6/2),y = sinf

B.x = —cosf + Intan(0/2),y = sin6

Cx= —cosf — Intan(6/2),y = sinf

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_eA2dN23GBue5
https://dl.doubtnut.com/l/_7ghzgqMXmQej

36. Tangent to a curve intercepts the y-axis at a point P. A line
perpendicular to this tangent through P passes through another point

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

()()u(d) (e}dy«g)dw)(h)(i) - =)0 (O m) () DB (gaw)r) (o)
(y) (b) [Math Processing Error] (eee) (c)
(d)(e)y(F) (gildm ((1)dy) (5) (k) + = = 1(1) (m) (d) None of these

D. None of these

Answer: A

o Watch Video Solution

37.The orthogonal trajectories of the family of curves an a" ly = 2" are

given by (A) z" + n2y = constant (B) ny2 + 22 = constant (Q)


https://dl.doubtnut.com/l/_71IKzV3oheKt
https://dl.doubtnut.com/l/_HfNhFtCOcezr

n?z 4+ y" = constant (D) y = x

A.z™ + n’y = const
B. 'ny2 + 2% = const
C.n?z + y™ = const

D.n%z — y" = const

Answer: B

° View Text Solution

Multiple Correct Answer Type

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

given by

dy 2
A <—> = y2 cot? z
dx

dy 2 dy 2 9
B. (%> —(secm%) +y° =0


https://dl.doubtnut.com/l/_HfNhFtCOcezr
https://dl.doubtnut.com/l/_TzEgRbOtkxPM

d 2
C. (_y) = tanz
dx

dy
D.— = ycotzx
dzx Y
Answer: A::B::D

° Watch Video Solution

, . d’z dx )
2. If the solution of the equation F + 4% + 3z = 0 given that for
t
d
t=0,z =0 and @ _ 12is in the formz = Ae % + Be !, then

dt
AA+B=0
B.A+ B =12
C.|AB| = 36

D.|AB| = 49

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_TzEgRbOtkxPM
https://dl.doubtnut.com/l/_gj1u3HF1v8QM
https://dl.doubtnut.com/l/_n1TAyKItSAT9

4z ) dz

T

. dy \? 1 dy
3. The solution of T —2lz+ —)]—=4+1=0

A.y:x2+c

C —x-l—c

.y—2

D _w2+

y_T ¢
Answer: A::B

o Watch Video Solution

dy \? d
4, <_y> + 2y cot x—y = y? has the solution

dx dx
c
A. — =90
y+ 1+ cosz
By — c
YT 1 T cosz
c
Cz=sin"' |—
T = sin \/2y
D:/r:—cos*1 <
LT = %


https://dl.doubtnut.com/l/_n1TAyKItSAT9
https://dl.doubtnut.com/l/_gDM8MfQ5agAl

Answer: A::B

° Watch Video Solution

d
5. Let d—y + y = f(x) where y is a continuous function of x with y(0) =1
T

e ” if o<z<2

and f(z) = {6_2

Which of the following hold(s)

if x> 2
good ?
Ay(l) =2 !
B.y'(1) = —e !
Cy3) = —23
D.y'(3) = — 23
Answer: A::B::D

° View Text Solution



https://dl.doubtnut.com/l/_gDM8MfQ5agAl
https://dl.doubtnut.com/l/_ciq7NoqNnopa

6. A differentiable function satisfies

f(z) = /0 " (F(t)cot t — cos(t — z))dt.

Which of the following hold(s) good?

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

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

cr(3) -

D. f'(0) = 1

Answer: A::B::C

o View Text Solution

7.y = f(x) which has differential equation y(2zy + e*)dz — e*dy = 0
passing through the point (0,n 1). Then which of the following is/are true

about the function?

A.z =1+ 4/2is point of local maxima


https://dl.doubtnut.com/l/_Gi23JxyLgInw
https://dl.doubtnut.com/l/_qni4S8TI9jVq

B.z = 1 — /2 s point of local minima

C. mlgr;o flz) = —

D. lim f(z)=0

r— — o0

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

o View Text Solution

8. Suppose a curve whose sub tangent is n times the abscissa of the point
of contact and passes through the point (2, 3). Then

A. for n =1, equation of the curve is 2y = 3z

B. for n = 1, equation of the curve is 2> = 9z

C.for n = 2, equation of the curve is 2y = 3z

D. for n = 2, equation of the curve is 2y* = 9z

Answer: A::D

o View Text Solution



https://dl.doubtnut.com/l/_qni4S8TI9jVq
https://dl.doubtnut.com/l/_CTckDPDO7TAy

9. Let C be a curve such that the normal at any point P on it meets x-axis
and y-axis at A and B respectively. If BP: PA=1: 2 (internally) and the curve
passes through the point (0, 4), then which of the following alternative(s)
is/are correct?

A.The curves passes through (\/1_0, — 6).

B. The equation of tangent at (4, 4\/3) is 2x + /3y = 20.

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

D. The curve represents a hyperbola.

Answer: A::D

o View Text Solution

10. The normal at a general point (a, b) on curve makes an angle 8 with x-
axis which satisfies b(a2 tanf — cot 9) = a(b2 + 1). The equation of

curve can be


https://dl.doubtnut.com/l/_CTckDPDO7TAy
https://dl.doubtnut.com/l/_IBksFi6cZOcM
https://dl.doubtnut.com/l/_GkegIVkzsczr

B.log ky® = x*
C.y:kze“gz/2
D.22 —y* =k

Answer: B::C::D

° View Text Solution

Comprehension Type

1. Tangent is drawn at the point (z;, y;) on the curve y = f(z), which

intersects the x-axis at (x;,1,0) . Now, again a tangent is drawn at
(z;4+1,Yi+1) on the curve which intersect the x-axis at (z;,2 0) and the
process is repeated n times, ie. i = 1,2, 3; n. If 1, x5, x3, ; T, from an
arithmetic progression with common difference equal to (log),e and
curve passes through (0,2). Now if curve passes through the point

(—2,k), then thevalueof kis


https://dl.doubtnut.com/l/_GkegIVkzsczr
https://dl.doubtnut.com/l/_IRWkiSKahNRN

A.(1,4)

B. (5, 1/16)

C.(2,1/2)

D. None of these

Answer: B

o Watch Video Solution

2. Tangent is drawn at the point (x;,y;) on the curve y = f(x), which
intersects the x-axis at (z;,1,0). Now again tangent is drawn at
(z; .1, Y; +1) on the curve which intersects the x-axis at (z; , 2, 0) and the
process is repeated n times i.e.i =1, 2, 3,....,n.

If ¢1, 29, 3, ..., x, form a geometric progression with common ratio

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

A. circle

B. hyperbola


https://dl.doubtnut.com/l/_IRWkiSKahNRN
https://dl.doubtnut.com/l/_klo6xVhR0Elj

C.ellipse

D. parabola

Answer: B

o View Text Solution

Question Bank

1. Find the real value of m for which the subsititution y = u™ will

d
transform the differential equation 2w4yd—y—|—y4:4m6 in to a
x

homogenous equation.

o Watch Video Solution

A function y= f(z) satisfies the differential equation

2.
dy N
I TTY= - 2z, f(1) = 1. The value of|f (1)‘ is

° Watch Video Solution



https://dl.doubtnut.com/l/_klo6xVhR0Elj
https://dl.doubtnut.com/l/_NR4iXUWnN77E
https://dl.doubtnut.com/l/_WVQPJkvJD7yl

3. If the differential equation representing the family of curves
y= Cicos2z + Cycos’z + Cysin’z + Cyis Ay’ =y  tan2z, then A

is

° Watch Video Solution

d
4. Given y(0) = 2000 and d_z = 32000 — 20y?, then find the value of
Lim_ o(s)

o Watch Video Solution

L

5. Number of values of m € N for which y = €™ is a solution of the

. . diy dy dy
differential equation — — 3—— —4— 4 12y = 0(a) 0 (b) 1(c) 2 (d)
dz? dz? dz

More than 2

° Watch Video Solution



https://dl.doubtnut.com/l/_WVQPJkvJD7yl
https://dl.doubtnut.com/l/_bfSz3rJXPxxo
https://dl.doubtnut.com/l/_gUlpR1p33J7x
https://dl.doubtnut.com/l/_uydGCAm7YMQx
https://dl.doubtnut.com/l/_hPNk36ch5Csk

6.1f 2(t) is a solution of u Z;)dy
s @ (B)(0) — (D22 (@) (B) O 6) (B + () =2n)(0)(p) @) ©
(@)(e)e ~ (2R 0 ) 00 @) (1)) (0) 22(5) (0) () 9

—ty=1and y(0) = — 1then y(1)

o Watch Video Solution

7. Let y = f(xz) be a function satisfying the differential equation

d
% + 2y = 4z and f(1) = 1. Then f( — 3) is equal to
T

° Watch Video Solution



https://dl.doubtnut.com/l/_hPNk36ch5Csk
https://dl.doubtnut.com/l/_ADyClTPhhqLd

