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DIFFERENTIAL EQUATIONS

. dy Yy dy .
1. Consider z—— = y — z tan =) Express — as a function

dx dx

of y/x.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UGjJ06DmU2cA

d
2. Consider :vd—y =y — :vtan<£>, Solve the equation using
x x

the substitution y=vx.

° Watch Video Solution

3. Obtain the equation of the family of straight lines parallel to

the line y=2x.

o Watch Video Solution

4. Solve the DE'dy/dx=2xy/(1+x"2)+x"2+2

° Watch Video Solution



https://dl.doubtnut.com/l/_AK8fOWt0xLq1
https://dl.doubtnut.com/l/_WcYELcVtxf2d
https://dl.doubtnut.com/l/_MWvFIkZ6qPrb

5. Solve the initial value problem:

d
& ytan2z,y(0) = 2
dx

° Watch Video Solution

6. Find the degree of the differential

— ] =14+ —-— .
() = ()

equation

in

o Watch Video Solution

7. Find the integrating factor of the differential equation

cosz(dy/dz) + ysinx = 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_xwO2xDwI3RZB
https://dl.doubtnut.com/l/_d2oUMIbrvYlN
https://dl.doubtnut.com/l/_gWm2F6aIEQiw

8. Choose the correct answer. The number of arbitrary
constains in the general solution of a differential equation of

fourth order is

o Watch Video Solution

9. What is the degree of the following differential equation?

dy\?> d?
5:1:(—y> _ 42y — 6y = logx
dx dax?

o Watch Video Solution

d .e’1 v
10. Solve J_z° osT T € .
dr T Ccosy

° Watch Video Solution



https://dl.doubtnut.com/l/_KV0TZX4QiYKT
https://dl.doubtnut.com/l/_GJV7GROKIP78
https://dl.doubtnut.com/l/_t6QdqKiQgCr2

1 dy 1—cosz
"dr 1+ cosz

° Watch Video Solution

12.e" tanydz + (1 — €”) (sec’ y)dy = 0

° Watch Video Solution

13. Solve (y + 3:1:2) Z—w =z
Y

° Watch Video Solution

14. Consider the differential equation
3e” tanydzr — (1 + e*)sec’ ydy = 0 Order of the differential

equation is ...


https://dl.doubtnut.com/l/_m8uFgavuWcvm
https://dl.doubtnut.com/l/_xHcFL8wcjCSK
https://dl.doubtnut.com/l/_PEppydfwmAon
https://dl.doubtnut.com/l/_3sPEp17nLaCz

o Watch Video Solution

15. Consider the differential equation
3e” tanydz — (1 4 e*)sec’ ydy = 0 Express the differential

equation in variable separable form.

o Watch Video Solution

16. Solve the differential equation

3e” tanydr — (1 + e””)(sec2 y)dy =0

° Watch Video Solution

d
17.Solve /a + xd—y +xz =0
T

o Watch Video Solution



https://dl.doubtnut.com/l/_3sPEp17nLaCz
https://dl.doubtnut.com/l/_SZ19YVsEt1qe
https://dl.doubtnut.com/l/_7HuhN3iRHNCE
https://dl.doubtnut.com/l/_tf1d7nfAjflS

dy _ 5 _
18.Solve — = e* Y + g% Y
dz

° Watch Video Solution

19. Given ydx — xdy + (logz)dx = 0 Express the given

d
equation in the form % + Py = Q.

° Watch Video Solution

20. Given ydz — xzdy + (logz)dez = 0 Find the integrating

factor.

° Watch Video Solution



https://dl.doubtnut.com/l/_tf1d7nfAjflS
https://dl.doubtnut.com/l/_yHJDH3UEygAP
https://dl.doubtnut.com/l/_l5Aum5qJAdpb
https://dl.doubtnut.com/l/_txz5ABo8WkYj

21. Given ydz — xdy + (logz)dx =0 Solve the given

differential equation.

o Watch Video Solution

22, Consider the differential equation

ld + ytanz = z2 cos® . Find its integrating factor.

dx

o Watch Video Solution

23. Consider the differential equation

dy
— +ytanzr =z
dr

2 cos” z. Solve the differential equation.

o Watch Video Solution



https://dl.doubtnut.com/l/_aZ3ewvv8C0cm
https://dl.doubtnut.com/l/_fydB7wOWZ0Nz
https://dl.doubtnut.com/l/_QD7l8k1Oz1wv

24. Find the solution of e” cos ydx — e” sinydy = 0.

o Watch Video Solution

25. Find the order of the differential equation

d2y 5 dy 1/2
— ) =(1+ = .
(ola:2 ) ( " dz )

o Watch Video Solution

B
26. Show that the function y = Az + — is a solution of the

T
d? d
2—y+w—y—y:O.

differential equation x
q d$2 dCL’

o Watch Video Solution



https://dl.doubtnut.com/l/_ZhFdeSnhkb9Q
https://dl.doubtnut.com/l/_aeV0zLpiGnmk
https://dl.doubtnut.com/l/_jXuEvmMKyr2n

27. Form the differential equation corresponding to

y?> = a(b — z)(b + z) by eliminating a and b.

o Watch Video Solution

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

( — 2, 3), given that the slope of the tangent to the curve at
, . 2z
any point (z, y) is ?

o Watch Video Solution

29.Find the differential equation of all the circles touching the

x-axis at origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_STMRsUY5oezN
https://dl.doubtnut.com/l/_D4hhttIlD7ds
https://dl.doubtnut.com/l/_OnP6jMUhN32X
https://dl.doubtnut.com/l/_ySB8EyPaoGmQ

30. Form a differential equation of the family
of circles having centre on y-axis and

radius 3 units.

o Watch Video Solution

31. Write the order and degree of the differential equation

d?s ds 3
— 3 — 4 =0.
(dt2>+ (dt> "

° Watch Video Solution

d
32.So|ve£ =14+z+y+ zy.

° Watch Video Solution



https://dl.doubtnut.com/l/_ySB8EyPaoGmQ
https://dl.doubtnut.com/l/_5LUqAbt78qJP
https://dl.doubtnut.com/l/_4crZ4Su3Jpzx

dy y
33.Solve —= + = = logwx.
dzx T 8T

° Watch Video Solution

34. A spherical rain drop evaporates at a rate proportional to
its surface area. If its radius is originally 3 mm and after 1 hour i
t is reduced to 2 mm, find an expression for radius of rain drop

at any time.

o Watch Video Solution

35.Solvey’ + % = 5.

o Watch Video Solution



https://dl.doubtnut.com/l/_n8G83qHv5ym6
https://dl.doubtnut.com/l/_diMmoKeg894e
https://dl.doubtnut.com/l/_oEq5vgJIgzaT

36. Given ydx — xdy + (logz)dx = 0 Express the given

d
equation in the form d_y + Py = Q.
x

° Watch Video Solution

37. Given ydz — xzdy + (logx)dez = 0 Find the integrating

factor.

o Watch Video Solution

38. Given ydx — xdy+ (logz)dx =0 Solve the given

differential equation.

o Watch Video Solution



https://dl.doubtnut.com/l/_xYGdt2oY7ZzY
https://dl.doubtnut.com/l/_E9quXbwcUPzT
https://dl.doubtnut.com/l/_CfPo6iCWM1gE

39. Write the equation of a circle having centre at (a,b) and

radius 'r'.

o Watch Video Solution

40. By eliminating 'a' and 'b' from the equation of circle with
center (a,b) and radius r. form the differential equation

corresponding to the family.

o Watch Video Solution

d
41.Solve : (1 + :c2) d—y + 2zy — 42% = 0.
x

o Watch Video Solution



https://dl.doubtnut.com/l/_IvRhDGTKsmZo
https://dl.doubtnut.com/l/_7WplKflCKiN9
https://dl.doubtnut.com/l/_fj8Y29ckvMWi

42. Show that the general solution of the differential equation
dy v +y+1

+ =0 is iven b
de 22+ z+1 8 y
((x+y)+1) = A(1 — ¢ — y — 2zy), where A is parameter.

° Watch Video Solution

d
43. Show that the differential equation x cos(y/x)% =y

cos(y/x) + x is homogeneous and solve it.

° Watch Video Solution

d
44.Solve i +1=e*"Y,
dz

o Watch Video Solution



https://dl.doubtnut.com/l/_OxvSOoBp1Lf2
https://dl.doubtnut.com/l/_3vKHSOoOGilv
https://dl.doubtnut.com/l/_hL5y6QpW6el2

d
45, Solve d—y + ycotx = 2cos .
T

° Watch Video Solution

46. Find the equation of a curve passing through
the point (0,-2) given that at any point (x,y)

on the curve, the product of the slope of its
tangent and y coordinate of the point is equal

to the x coordinate of the point.

o Watch Video Solution

s
47.Solve the initial value problem y’ = ycot 2:U,y(z) =2

° Watch Video Solution



https://dl.doubtnut.com/l/_XEEWfM7UYdfs
https://dl.doubtnut.com/l/_A5IhZLZgQ7Fs
https://dl.doubtnut.com/l/_G3fW4qjJePD2
https://dl.doubtnut.com/l/_yrBi5gC7DF8Z

48. Consider the differential equation given

below.

dy | <d3y>
— —sin| — ) =0
dz? dz?

write the order and degree of the DE(if

defined)

o Watch Video Solution

49. Find the Differential equation satisfying
the family of curves y2 = a(b2 — xz),a and b

are arbitrary constants.

o Watch Video Solution



https://dl.doubtnut.com/l/_yrBi5gC7DF8Z
https://dl.doubtnut.com/l/_Hzda09BJQNvy

50. Find the Differential equation satisfying
the family of curves y = ae®® + be " **a

and b are arbitrary constants.

° Watch Video Solution

51. Choose the correct answer from the
bracket.
The solution of the differential equation
xdy + ydx = O represents

A. a rectangular hyperbola

B. a parabola whose centre is origin

C. a straight line whose centre is origin

D. a circle whose centre is origin


https://dl.doubtnut.com/l/_2BCQjGHXwBXQ
https://dl.doubtnut.com/l/_79D3KsaNTTon

Answer:

o Watch Video Solution

52. Form the DE of the family of circles

touching the x-axix at origin.

o Watch Video Solution

53. Find a particular solution satisfying the

d
given condition.(az3 +azi 4+ 1) d_y =2 +x
x

wheny =1,z =0

o Watch Video Solution



https://dl.doubtnut.com/l/_79D3KsaNTTon
https://dl.doubtnut.com/l/_2YHkRqR2Vfm0
https://dl.doubtnut.com/l/_eu6UlGIb2o90

dy

54. Consider the DE TY—— = (z +2)(y+2) Find the
x

equation of the family of curves

° Watch Video Solution

dy

55. For the DE Ty = (z + 2)(y + 2),find the
solution curve passing through the point (1,-1).

° Watch Video Solution
56. Consider the differential equation

d
xdy — ydx = \/:c2 + y%dz Find kil
dx

o Watch Video Solution



https://dl.doubtnut.com/l/_9CGd3GXgCDol
https://dl.doubtnut.com/l/_pTJK753zdUVi
https://dl.doubtnut.com/l/_DmPLx0SPTMEw

57. Consider the differential

rdy — ydx = ,/:c2 +y%dz Solve the above

equation.

equation

differential

o Watch Video Solution

58. The general solution of the DE

dy/dx= e"x-y is

Ae+e* =c

B.eYy —e®” =c¢



https://dl.doubtnut.com/l/_GJrb7qLqi5fL
https://dl.doubtnut.com/l/_KNxX3n8FphgP

[ W Watch Video Solution ]

59. Solve the DE'dy/dx=2xy/(1+x"2)+x"2+2

° Watch Video Solution

60. Choose the correct answer from the bracket determine the

order and degree of the differential equation,

d* dy \*
222 Y + 52 (_y) — xzy = 0 a)Fourth order, first degree
dx? dx

b)Third order, first degree c)first order, fourth degree d)first
order, third degree

A. Fourth order, first degree

B. Third order, first degree

C. first order, fourth degree


https://dl.doubtnut.com/l/_KNxX3n8FphgP
https://dl.doubtnut.com/l/_6NOEjlCGyViz
https://dl.doubtnut.com/l/_3Qmn4PnzU9jq

D. first order, third degree

Answer:

° Watch Video Solution

61. The population of a country doubles in 50 years. How many
years will it be five times as much? Assume that the rate of
increase is proportional to the number inhabitants. (hint:

log2=0.6931, log5=1.6094)

o Watch Video Solution

62. The volume of spherical ballon being inflated at a constant
rate. If initially its radius is 3 units and after 3 seconds it is 6

units. Find the radius of the balloon after t seconds.



https://dl.doubtnut.com/l/_3Qmn4PnzU9jq
https://dl.doubtnut.com/l/_Iy2eoJBuvvgO
https://dl.doubtnut.com/l/_Wa52dA9EJD20

| o Watch Video Solution

63. Solve the differential equation:

[:)3 sin2<%) — y] dx + zdy = 0.

° Watch Video Solution

64. Solve the differential equation:

() s 2))o— osin(2) —=e(2))o 22~

o Watch Video Solution

65. If y=mx+c is a tangent to the circle z* + y* = 1, show that

c= ++/1+m?


https://dl.doubtnut.com/l/_Wa52dA9EJD20
https://dl.doubtnut.com/l/_3rl3JQLtSb3C
https://dl.doubtnut.com/l/_ZXXN3tC2Ubcu
https://dl.doubtnut.com/l/_rK4KWHpsCCgL

tia

° Watch Video Solution

66. Find the differential equation of all straight lines touching

the circle 22 + y? = 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_rK4KWHpsCCgL
https://dl.doubtnut.com/l/_xhl5sGOk47Ld

67. Given (1 + e"”/y)dx + e“”/y<1 — %)dy = 0 Express the

differential equation as d_a:= A function of (i)
dy Y

° Watch Video Solution

68. Given (1 + e‘”/y)dw + ex/y<1 — £>dy =0 Solve the
Yy

differential equation using x=vy.

o Watch Video Solution

69. Consider (1 + y2)dw = (ta,n_ly — w)dy Express the

. dx
equation in the form T + Px =Q
Y

° Watch Video Solution



https://dl.doubtnut.com/l/_ZdBqD1hb5Fae
https://dl.doubtnut.com/l/_WEFoOGroLmIy
https://dl.doubtnut.com/l/_QubyhmZJgUAx
https://dl.doubtnut.com/l/_qOvc52Ggi9MX

70. Consider (1 + y2)dw = (tan_ly — w)dy Find the

integrating factor.

o Watch Video Solution

71. Consider (1 + y2)da: = (tan_1 Yy — w)dy Solve the given

equation.

° Watch Video Solution

d 2
72. Consider i = — J
dz x?2 +1

Find the general solution of the

differential equation.

o Watch Video Solution



https://dl.doubtnut.com/l/_qOvc52Ggi9MX
https://dl.doubtnut.com/l/_RIf26TpfVsxR
https://dl.doubtnut.com/l/_NGt10lhRlunm

d 2
73. Consider i = — i
x x2 +1

Find the equation of the curve

that passes through (1,2) and satisfies the differential equation.

° Watch Video Solution

74. Express the differential equation
2 dy ) :

(:)3 + 1) . + 22y =z + 4 in the form

dy

2L+ P(a)y = g(e).

o Watch Video Solution

d
75. (:B2 + 1) d_y + 2zy = /x> + 4 Find its integrating factor.
x

° Watch Video Solution



https://dl.doubtnut.com/l/_ErsxnVl8trVL
https://dl.doubtnut.com/l/_HLBQgDQZovuS
https://dl.doubtnut.com/l/_pyFODilA1Flx

d
76. (:132 + 1) d—y + 2zy = /2> +4 Obtain the general
T

solution.

° Watch Video Solution

77. Consider the differential equation
d2y dy 9 .

r— +2 —zy+a° —2=0. Write the order and
dx dz

degree.

o Watch Video Solution

78. Consider the differential equation
d? d

x 3; + 2 i — zy + 22 — 2 = 0.Show that
dx d

zy = ae” + be~* 4 2% is a solution of the given equation.

o Watch Video Solution



https://dl.doubtnut.com/l/_SkOhHkF4z9dK
https://dl.doubtnut.com/l/_8deIUYAzRgmL
https://dl.doubtnut.com/l/_gYSA5EwckJIH

79. Consider the differential equation
(x2 — yz)dac + 2xydy = 0. Write the order and degree of

differential equation.

o Watch Video Solution

80. Consider the differential equation
(ac2 — yz)dm + 2xydy = 0.Show that the differential equation

is homogeneous.

° Watch Video Solution

81. solve the differential equation (332 — y2)dw + 2zydy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_gYSA5EwckJIH
https://dl.doubtnut.com/l/_sfXiixzSUVoy
https://dl.doubtnut.com/l/_Jp00vx1c4TGS
https://dl.doubtnut.com/l/_UYEQdzQN8F9j

82. Consider the differential equation
(3:2 — y2)daz + 2zydy = 0. Choose the correct solution from
the following. For y=1 when x=1 a)m2 + y2 = —2x b)
2+t =2z’ + Y —zc=0d)z?+y +2=0

Az +y?= -2

B.z2 + y2 = 2z

Czl+y’ —z=0

Dz’ +y* +z =0

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_UYEQdzQN8F9j
https://dl.doubtnut.com/l/_aWQ1OQdATMxC

d 2
83. Consider :Elog:cd—y +y= ;logw,m > 0 Express the
x

d
equation in the form % + Py = Q.

o Watch Video Solution

d 2
84. Consider :cloga:% +y= ;logw,x >0 Find the

integrating factor.

o Watch Video Solution

d 2
85. Consider xlogwd—y +y = ;logw,m > 0 Solve the
x

differential equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_ekICsA3nfIpK
https://dl.doubtnut.com/l/_IEqasXKJZI61
https://dl.doubtnut.com/l/_9GFpghjs01sJ

86. The general solution of a differential equation contains 3

arbitrary constants. Then what is the order of the differential

equation?A)2 B)3 C)0 D)1

A2

B.3

C.0

D.1

Answer:

° Watch Video Solution

87. Check whether y = e 3% is a solution of the differential

d2y dy
tion — + — —6y =20
equation T = Y

| e ]


https://dl.doubtnut.com/l/_uERFS2Q8V891
https://dl.doubtnut.com/l/_vwmyea4ajssK

| & Watch Video Solution

88. Form the differential equation corresponding to the curve

Yy = mzx

o Watch Video Solution

d
89. Consider the D.E _y + E — g2
dz T

Solve the D.E.

o Watch Video Solution

90. The order of the differential equation formed by
y = Asinz + Bcosx ,where A and B are arbitary constants is

..a)1b)2 c)0d)3


https://dl.doubtnut.com/l/_vwmyea4ajssK
https://dl.doubtnut.com/l/_SVfuAIqoEEDn
https://dl.doubtnut.com/l/_ZfyPP7r3y8fo
https://dl.doubtnut.com/l/_xjm9otCuPkk6

Al

B.2

C.O0

D.3

Answer:

o Watch Video Solution

o1. Solve the differential equation

sec’ z tanydz + sec’ ytanzdy = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_xjm9otCuPkk6
https://dl.doubtnut.com/l/_lPVSpvW0qUlB

92. Consider the Differential equation

cos2:v—y + y = tanz . Find
dx

its degree

° Watch Video Solution

d
93. Consider the Differential equation cos® xd_i:/ +y = tanx .

Find the integrating factor

o Watch Video Solution

94. Consider the Differential equation cos® :c—y +y =tanzx .

dx

Find the general solution.

o Watch Video Solution



https://dl.doubtnut.com/l/_YHL0CPi6yMue
https://dl.doubtnut.com/l/_mnhDalfp1sJi
https://dl.doubtnut.com/l/_GhYIhB4hrBJF

95. Find the general solution of the differential equation

d
:v—y + 2y = z%logx
dx

° Watch Video Solution

96. The degree of the differential equation
wy(j—i’?)z + z* <Z—z)3 — y% =0is
A 4
B.3

C.2

D.1

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_DwHRXh8bLU86
https://dl.doubtnut.com/l/_pvso51xL9V9Z

97.Find the general solution of the differential equation

sec’ z tan ydz + sec’ ytanzdy = 0

o Watch Video Solution

98. The order of the differential

B.3

C.4

D. 2

Answer:

equation



https://dl.doubtnut.com/l/_pvso51xL9V9Z
https://dl.doubtnut.com/l/_lv7wxcWxt5BU
https://dl.doubtnut.com/l/_zMcb8JAnvcHS

| & Watch Video Solution

99. Find the particular solution of the
differential equation
dy 1
1+22)-L +22y= ——_ wheny =0,
( ) dx J 1+ 22 Y

r = 1.

o Watch Video Solution

100.y = acosx + bsinz is the solution of the

differential equation

d%y
dz?
d%y
A— +y=20
dz?
d2y
B.— —y=0
dz?
dy
C.%er—o


https://dl.doubtnut.com/l/_zMcb8JAnvcHS
https://dl.doubtnut.com/l/_38DAuQQJt6bo
https://dl.doubtnut.com/l/_DcwrxSGKgHQe

Answer:

o Watch Video Solution

101. Find the solution of the differential
. dy e
equation a:d— + 2y = x°,(xI=0) given
T

thaty = Owhenz =1

o Watch Video Solution

102. Consider the family of all circles having
their centre at the point (1,2).Write the
equation of the family.Write the

corresponding differential equation.



https://dl.doubtnut.com/l/_DcwrxSGKgHQe
https://dl.doubtnut.com/l/_8CnbzVI1GsTe
https://dl.doubtnut.com/l/_cFyIYzNMdzO2

| o Watch Video Solution

103. Write the integrating factor of the
differential equation

‘cosxdy/dx+y=sinx

o Watch Video Solution

d
104. Consider the differential equation w% + 2y =2z #0

What is its integrating factor?

o Watch Video Solution

. . . . dy .2
105. Consider the differential equation T +2y=z"x #0

Obtain its general solution.



https://dl.doubtnut.com/l/_cFyIYzNMdzO2
https://dl.doubtnut.com/l/_oba8CySjYxDM
https://dl.doubtnut.com/l/_az4hIwMpt2v3
https://dl.doubtnut.com/l/_Q4ODw7oUrLbm

| o Watch Video Solution

106. The general solution of the differential equation
dy
dx

e —e* =Cde V¥V —-—e *=C

eV s ae!+ef=C be V+e *=C 0

AeY +e* =C

B.e Y4+e *=C

Cey —e*=C

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_Q4ODw7oUrLbm
https://dl.doubtnut.com/l/_96b9R5qRzFqG

107. Solve the DE'dy/dx=2xy/(1+x"2)+x"2+2

o Watch Video Solution

1. Show that y = Ce " is a solution of the differential

. dy
equation — + y = 0.
dx

° Watch Video Solution

2. Form a differential equation representing the given family of

curves y = Ae®® + Be %

o Watch Video Solution



https://dl.doubtnut.com/l/_2t2QvidfUTsD
https://dl.doubtnut.com/l/_hTtmnLypHCMH
https://dl.doubtnut.com/l/_TbHAPLaAF23o

3. Consider the DE xdy — ydx = \/:132 + y?dx

Express it in the form dy/dx=F(xy)

o Watch Video Solution

4. Consider the DE xdy — ydx = \/w2 + y?dzx

Find the general solution.

o Watch Video Solution

5.Solve : (€Y + 1)cos zdz + €Y sinaxdy = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_G7uzAZcemeRZ
https://dl.doubtnut.com/l/_yCTheYgsKQeQ
https://dl.doubtnut.com/l/_y1kLrA7WmYrk

