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Differential Equation of the First Order

1. Find the differential equation of the family of curves
y = e*(Acosz + Bsinz) where AB are arbitrary constants. Also write

its order and degree.

° Watch Video Solution

d
2.5olve log, <d_y> =ax + by
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/_rxnL5DpTOx1X
https://dl.doubtnut.com/l/_PNXuflmIaYrg

d
3. Solve: % +y- f'(z) = f(z) - f'(z),where f(x) is a given function.

o Watch Video Solution

4. Solve the following differential equation

xdy — ydr = N/332 + y?dx

° Watch Video Solution

El Y .Y
5. Solve (xew — ysin ;)dm + z sin Edy =0

° Watch Video Solution

6. Show that the differential equation y*dy — (:1: + yz)dx =0 can be

reduced to a homogenous equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_PNXuflmIaYrg
https://dl.doubtnut.com/l/_hbV0YI1PLbOz
https://dl.doubtnut.com/l/_eimZGfFuoSyw
https://dl.doubtnut.com/l/_QYlYmioK3Fgb
https://dl.doubtnut.com/l/_1af9nLMVT78Z

dy

7.5Solve (y — 3z + 3) 7

=2y—z—4

° Watch Video Solution

zdy — ydzx
8.wdw+ydy+%=0
z? + y?

o Watch Video Solution

9. Solution of the equation zdy— [y + 2y (1 + log m)]dw =0is:

o Watch Video Solution

10. Find the equation of the curve passing through (1,2) whose differential

equation is y(:v + y?’)dx = ac(y3 — x)dy

o Watch Video Solution



https://dl.doubtnut.com/l/_1af9nLMVT78Z
https://dl.doubtnut.com/l/_T7O8EFHmCnYV
https://dl.doubtnut.com/l/_TtfcXv8qli4m
https://dl.doubtnut.com/l/_FQf9VpDoZygQ
https://dl.doubtnut.com/l/_xF6qGcge1v6U
https://dl.doubtnut.com/l/_Sxl2t0wHnrjx

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

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

general solution to the equation where c is any constant.

° Watch Video Solution

12 Let wu(x) and w(z) satisfy the differential equation

d d
% + 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 z > z1, does not satisfy the equations y = u(x)

and y = v(z)-

° Watch Video Solution

dy 2 dy
B.Solve:z( — ) +(y—2)— —y=0
dr dr

° Watch Video Solution



https://dl.doubtnut.com/l/_Sxl2t0wHnrjx
https://dl.doubtnut.com/l/_GDMuKv0HKwuo
https://dl.doubtnut.com/l/_ZpPZ3dTTZxJc
https://dl.doubtnut.com/l/_jU8swjYoQCmA

. dy o[ dy\* .
14. A solution of y = 2x T + x| — ) is
x

° Watch Video Solution

dy 2 dy
15.Solve 1 + <%> = x%

° Watch Video Solution

dy (dy\®
16. Sol =r— — ] .
olve y wdx+<dx>

o Watch Video Solution

. o dy dy d’y
17.Find the general solution of — - — =3 — | .
dz  dz* dz®

o Watch Video Solution



https://dl.doubtnut.com/l/_jU8swjYoQCmA
https://dl.doubtnut.com/l/_jp8lrFbEyDnT
https://dl.doubtnut.com/l/_S2k1Ui0Dfehc
https://dl.doubtnut.com/l/_rGi7zkL22qsg

18. The rate of cooling of a substance in moving air is proportional to the
difference of temperatures of the substance and the air. A substance
cools from 36 degree celsius to 34 degree celsius in 15 minutes. Find
when the substance will have the temperature 32 degree celsius , it being

known that the constant temperature of air is 30 degree celsius.

o Watch Video Solution

19. 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



https://dl.doubtnut.com/l/_QJlFaxM40LJO
https://dl.doubtnut.com/l/_w8qneYkI149p

20.Let y = f(x) be a curve passing through (1, 1) such that the triangle
formed by the coordinate axes and the tangent at any point of the curve
lies in the first quadrant and has area 2. Form the differential equation

and determine all such possible curves.

° Watch Video Solution

21. A curve passing through (1, 2) has its slope at any point (z, y) equal

to then the area of the region bounded by the curve and the line

y— 2
y=2x —4is

° Watch Video Solution

22. The orthogonal trajectories of the circle 2 4+ ¢ — ay = 0, (where a

is a parameter), is

° Watch Video Solution



https://dl.doubtnut.com/l/_w8qneYkI149p
https://dl.doubtnut.com/l/_OwXd5gWX541s
https://dl.doubtnut.com/l/_b3YD4HVhYcLa
https://dl.doubtnut.com/l/_iuJZboqj4DDw

1. Find the differential equation corresponding to the family of curves

y = c(x — ¢)® where cis an arbitrary constant.

° Watch Video Solution

2. Obtain the differential equation of all conic sections az? + by? = 1

where a, b are parameters.

° Watch Video Solution

3. Form the differential equation of the family of circles touching the x-

axis at origin.

° Watch Video Solution

4.Solve z2dy + y?dz = zy(zdy — ydz)


https://dl.doubtnut.com/l/_i2xRE6s5zj0u
https://dl.doubtnut.com/l/_dxALNplwLtYK
https://dl.doubtnut.com/l/_nhMJUi5dNsnV
https://dl.doubtnut.com/l/_yLLoRyuK5sES

° Watch Video Solution

tan ' (dy)

5.Solve the equation: (1 + z?) g
T

+y=0

o Watch Video Solution

6. Solve sec? z tan ydz + sec’ ytanzdy = 0

o Watch Video Solution

d
7.So|ve% +aztan(z +y) +1=0

o Watch Video Solution

d
8.Solve (w2 +y* + 2xy) d—z = a?

o Watch Video Solution



https://dl.doubtnut.com/l/_yLLoRyuK5sES
https://dl.doubtnut.com/l/_WoLcq2dpCMrz
https://dl.doubtnut.com/l/_4MeKlTy0hbwH
https://dl.doubtnut.com/l/_1I4fIgL4DP66
https://dl.doubtnut.com/l/_aCdgPFpoxH6Z

d
9.5olvez +y = sin ! <_y>
dx

o Watch Video Solution

dy
10.Solve =, /1+z+y=xz+y—1
dz v/ ] ]

o Watch Video Solution

MN.Solve z dy — ydz = \/x2 + yidx

o Watch Video Solution

12.Solve y%dz + z(z + y)dy = 0

o Watch Video Solution

z dy x — 2y
13.Solve — - — =
ovey dz x — 3y



https://dl.doubtnut.com/l/_p0z6MEonE2l9
https://dl.doubtnut.com/l/_6hTJ56EAUZ5o
https://dl.doubtnut.com/l/_wIs2zVye6KG3
https://dl.doubtnut.com/l/_LsUIjHeupPyY
https://dl.doubtnut.com/l/_xC4gYubrBWgr

° Watch Video Solution

14. <1 + ew/y)dw + e’”/y<1 — %)dy =0

o Watch Video Solution

d
15. Solve hacd = L4 + tan L4
dx T T

° Watch Video Solution

16.Solve (4z — 6y + 3)dy + (22 — 3y — 1)dz = 0

° Watch Video Solution

dy 3z — 4y + 2
17.50lve —~ = 2~ YT <2
7Sohe G T W —sy+3

o Watch Video Solution



https://dl.doubtnut.com/l/_xC4gYubrBWgr
https://dl.doubtnut.com/l/_AZ1uLr74QFlw
https://dl.doubtnut.com/l/_deoAmUc6Ytwf
https://dl.doubtnut.com/l/_1QryMvn9UEIc
https://dl.doubtnut.com/l/_0p5IlPHxpIo7

18.Solve (2 + 4y + 1}dy = (2y + = — 1)d=x

o Watch Video Solution

19. Solve w(mz + 1) Z—i = y(l — :132) +2%lnx

o Watch Video Solution

d 1 2
20. Solve &y = ty
de. y(z +y*>+1)

° Watch Video Solution

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

d
(ii) x—y + cos’y = tany—y
dx

dx

° Watch Video Solution



https://dl.doubtnut.com/l/_HTE22wX3I2uU
https://dl.doubtnut.com/l/_IhVEAhd4bOmA
https://dl.doubtnut.com/l/_qixHG2Q79X2U
https://dl.doubtnut.com/l/_7wCiTJXAvJSN

22.Ify + di(a:y) = z(sinz + logz), find y(z).
T

o Watch Video Solution

23.Solve m(l — xz)dy + (2m2y —y— 5m3)dm =0

o Watch Video Solution

24. Solution of the equation ‘cos”2x(dy)/(dx)-(tan2x)y=cos"4x ,|X|

o Watch Video Solution

25.Solve L + —2L  — 3z where y(0) =4
d:l? ,‘/$2 + 4

o Watch Video Solution

d 1
26.Solve siny% = cos(z + y) + cos(z — y) — Esinm - sin 2z


https://dl.doubtnut.com/l/_dYl1TX6jTvDN
https://dl.doubtnut.com/l/_mtCt5zmXPjVD
https://dl.doubtnut.com/l/_uCcs2GxCmifE
https://dl.doubtnut.com/l/_5S7Db3AglonQ
https://dl.doubtnut.com/l/_fG9IV0WvDpBD

o Watch Video Solution

27.Solve (1 + :132)dy = y(z — y)dx

o Watch Video Solution

28.Solve (z — 1)dy + ydz = z(z — l)yéd:r:-

o Watch Video Solution

29. Solve: ydx — zdy + zy’de = 0

o Watch Video Solution

30. Solve zdy = y(zy + 1)dz

o Watch Video Solution



https://dl.doubtnut.com/l/_fG9IV0WvDpBD
https://dl.doubtnut.com/l/_AEQadURZlASB
https://dl.doubtnut.com/l/_zkaDwt8s1gFl
https://dl.doubtnut.com/l/_zVTEGTlEvcUJ
https://dl.doubtnut.com/l/_QLVMEVcW3VHl
https://dl.doubtnut.com/l/_2s8W9GbM5HSh

31. The solution of zdx + ydy + (m2 + y2)dy =0

o Watch Video Solution

) zdd + ydy 1—x22 — 92 | ,
32.The solution of = is (@) [Math Processing
zdy — ydx z2 + y?

Error] (dd) (ee) [Math Processing Error] (hhh) (iii)

(73) (kkk) \/ () (mmm) () ) 2 (0 2020) (gaq) + (rrr)y (49204 ()

= (ta,n{si( x a)n (vwy) (222) —1(aaaa) (phpp) <(cccc)(dddd)(eeee) szJff z(¢

(kkkk) (I111)

(mmmm) (ﬂ n) Yy

+ tan((OOOO) (pppp)c + (qqqq) (T'T'T'T')Sin(ssss) (tt) *l(uuuu) ('U'U'U'U) / (ww'l

(kkkkk)

° Watch Video Solution



https://dl.doubtnut.com/l/_2s8W9GbM5HSh
https://dl.doubtnut.com/l/_Lj7yAIKAaoqU

33. Solution of the differential
y Y B .
Y Cos ;(xdy — ydzx) + x sin Z(mdy +ydz) =0 which

y(1) = % is

equation

satisfies

° Watch Video Solution

34. Find the paricular solution of the

dy
y dx

2
sinx = cosw(sinm — 7) ify=1whenz = 5

equation

° Watch Video Solution

35. Solve ﬁ 2 — (e’”—|—e_m)ﬁ+1 =0
) dx dx

° Watch Video Solution

dy 2 5
36.S5olve | — | + 22— = 3z
dx

| ° Watch Video Solution


https://dl.doubtnut.com/l/_EvPjTYde9SMk
https://dl.doubtnut.com/l/_CO7ftVpynTSL
https://dl.doubtnut.com/l/_BLz2ma9KGuZZ
https://dl.doubtnut.com/l/_ZudpfSyhZW7w

dy 9 o Y
37.Solve zy Io -1 :(33 —y)%

o Watch Video Solution

dy 2 dy
38. Solve ac{ <%> + %} =y

o Watch Video Solution

d
39. Solve y = 2pz + y?p® where p = d_y
x
° Watch Video Solution
. . dy dy \*
40. Obtain all the solutionsof (y + 1) [ — | + 2 =z | —
dr dz

° Watch Video Solution



https://dl.doubtnut.com/l/_ZudpfSyhZW7w
https://dl.doubtnut.com/l/_c36QHqgOfqq9
https://dl.doubtnut.com/l/_Tjnd9jaQUCdy
https://dl.doubtnut.com/l/_TKBgb6ldSGLX
https://dl.doubtnut.com/l/_ghVbaODp3ZxN

. . _dy dy
41.solve the differential equationzt — + — = 0.
dr dz

° Watch Video Solution

. . L dlydy P
42. Reduce the differential equation — — 2— + y = ze" using the
diL’2 dx

transformation y = v(z).e*. Hence solve the equation when

dy
y=1— =0,forz =0
dx

° Watch Video Solution

43. A radioactive substance is subject to the law of natural decay
dv
dt

positive constant. The half-life of the substance is the time it takes for

= — kv, where v is the volume of the substance at time t and k is a

half the substance to disappear. Calcualte the half-life if 20 % of the

substance disappeared in 15 years.

° Watch Video Solution



https://dl.doubtnut.com/l/_1Y751wwgfNrl
https://dl.doubtnut.com/l/_ETYXN1mBtE4a
https://dl.doubtnut.com/l/_ZN7nYaYDXlDy
https://dl.doubtnut.com/l/_xFgrRn4Ki4dX

44, 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 Watch Video Solution

45. Show that the equation of the curve passing through the point (1, 0)
and satisfying the differential equation (1 + yz)dm —aydy =0 is

T —y2:1

o Watch Video Solution

r+y

46. Prove that the equation of a curve whose slope at (z, y) is —
x

and which passes through the point (2, 1) is z? 4 2zy = 8

o Watch Video Solution



https://dl.doubtnut.com/l/_xFgrRn4Ki4dX
https://dl.doubtnut.com/l/_kR4qWcKDFDNe
https://dl.doubtnut.com/l/_8MxtkAxuszT8

47. Find the equation of the curve such that the square of the intercept
cut off by any tangent from the y-axis is equal to the product of the co-

ordinate of the point of tangency.

° Watch Video Solution

48. Find the curves for which the length of normal is equal to the radius

vector.

° Watch Video Solution

49.Find the cartesian equation of the curves for which the length of the

tangent is of constant length.

° Watch Video Solution



https://dl.doubtnut.com/l/_8MxtkAxuszT8
https://dl.doubtnut.com/l/_VDYu3q6A0Qjw
https://dl.doubtnut.com/l/_N7udUVwm0uIa
https://dl.doubtnut.com/l/_du3u58FZCm2D

50. Find the equation of the curve for which the length of the normal is

constant and the curves passes through the point (1,0).

° Watch Video Solution

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

rectangle constructed on the abscissa of and the initial ordinate of the

tangent at this point is a constanta = a’.

° Watch Video Solution

52. The equation of the curve in which the portion of the tangent
included between the coordinate axes is bisected at the point of contact,

is

° Watch Video Solution



https://dl.doubtnut.com/l/_rudcCoGcMtYZ
https://dl.doubtnut.com/l/_NdCXHQ5rilQQ
https://dl.doubtnut.com/l/_QO2Fwc7IvKQc

53. The equation of the curve such that the distance between the origin
and the tangent at an arbitrary point is equal to the distance between

the origin and the normal at the same point is

° Watch Video Solution

54. The normal PG to a curve meets the x-axis in G. If the distance of G
from the origin is twice the abscissa of P, prove that the curve is a

rectangular hyperbola.

° Watch Video Solution

55. Find the equation of curves for which the cartesian subtangent varies

as the abscissa.

° Watch Video Solution



https://dl.doubtnut.com/l/_bifvAwcs9kQG
https://dl.doubtnut.com/l/_xpWq2tfan8QN
https://dl.doubtnut.com/l/_tvZ4CEpeY4OS

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

square of the ordinate.

° Watch Video Solution

57.Find the orthogonal trajectory of 4> = 4azx (a being the parameter).

° Watch Video Solution

z? y?

PR + Y =1, where )\ is a

58. Prove that the family of curves

parameter, is self orthogonal.

° Watch Video Solution

d2
59. For the differential equation /1 + —‘Z = z, the degree=_ and

dx

order=__

| o Watch Video Solution


https://dl.doubtnut.com/l/_bTG20KzdxvMo
https://dl.doubtnut.com/l/_VLwAiMVXhEPl
https://dl.doubtnut.com/l/_aUXqEco9QY6Q
https://dl.doubtnut.com/l/_dL3gFFWQ04gB

60. If the general solution of a differential equation is (y + ¢)* = cz,
where c is an arbitrary constant then the order of the differential

equation is

o Watch Video Solution

d z +
61. The general solution of il + u =0is
dz z2 T

° Watch Video Solution

62. The solution of (z + logy)dy + ydz = 0 when y(0) =1is :

o Watch Video Solution

d esine 4 esin z?)
63. Let ——(F(z)) = “—,z>0.1f [ 2 dz = F(k) — F(1),
dx T 1 T

then possible value of k is:


https://dl.doubtnut.com/l/_dL3gFFWQ04gB
https://dl.doubtnut.com/l/_XwFlOTLh0fMH
https://dl.doubtnut.com/l/_6LrXZ33nZ1jz
https://dl.doubtnut.com/l/_oDITD3HKKacV
https://dl.doubtnut.com/l/_p0e4hrUDoSEi

° Watch Video Solution

+t)d
64.If z(t) is a solution of )dy

s @ ()(e) — (d)=2(£)(a) () ©) () (5)(K)e + (1) —2(n)(0) () (@) (0

e

(@)(e)e ~ ()2R)0)) 00 @) (1)) (0) 22(5) (0) () 9

—ty =1land y(0) = — 1theny(1)

o Watch Video Solution



https://dl.doubtnut.com/l/_p0e4hrUDoSEi
https://dl.doubtnut.com/l/_D82FPAnea6rX

