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Class 12 Linear Differential Equation
Class 12t

Q.1) Find the general solution of the D.E. Z—z + xsin(2y) = x3.cos? y.

Sol.1) | we have, Z—z + xsin(2y) = x3 cos?y
Divide by cos? y
= sec? y.% + x sin(2y) = x3 cos? y

3

2 dy . 2y
= sec“y.—+ xsin =X
y dx cos?y

d 2siny cos
= sec? y =2 4 x, 0 = 53
dx cos<y

d
= sec2£+2xtany = x3

seclydy  dv

Lettany = v = e T

24 2y = &3
dx
This is a linear D.E. of the form % +Pv=2~0

Here P = 2x and 8 = x3
I.F.= ef2xax = ox*
Solution is given by v. (I.F.) = [ (I.F.)dx + C
= ve*’ = [0 (I.F.)dx +C
> ve*’ = [x3. e dx +C
= ve*’ = [x2.e* . xd + C
Put x?2 =t=>xdx=%
= pe*’ =%ft.etdt+C
= pe*’ =%[t—et—fetdt] +C

= veX’ = %(tet —-eH)+C

2 et
= pe* =7(t—1)+C
Re-pairing v and t by tan y and x? respectively.

= tany.e* —%e"z(x2 -1+C ans.

Q.2) Solve the D.E. (x? — 1)% +2(x+2)y=2(x+1)

Sol.2) Divide by (x? — 1)

dy | 2(x+2)  _ 2(x+1)
dx x2-1 T ox2—1
. dy
Compare with =T Py=286
We have, P = Z(JZHZ) and 0 = 2
x2-1 x—1
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2(x+2)

I.F.= el Pax = oJ 57
2x+4
Let] = [Z—dx
2x 1
= fxz_ldx + 4fx2_1 dx

Put x?2 — 1 = t; 2xdx = dt
dt 1 x—1
=>I—f7+4->(§10g|m
I = log|x? — 1] +210g|%

_ 2 _ (x—l)z
= log|x* — 1| + log—(xﬂ)2

_1\2
= log (E;g G+ 1) — 1))

I =log (ﬂ)

x+1
(x-1)3
o 1F = s
_ 3
[F, =%
x+1

New solution is given by y. (I.F.) = [0 (I.F.)dx + C
(x-1)3 _f 2 (x-1)3
x+1 Y (x=1)" (x+1)

dx+C

—1)3 —1)2
G & x4 c
x+1 x+1
—1)3 2_
[Cint D fﬂdx +C
x+1 x+1
_1\3
=>y(3;+11> = 2f(x—3)+ﬁdx+€
D _ (2
W—Z(z 3x+4log|x+1|)+C
_2(x+1) ﬁ_
Sy = (x_1)3(2 3x + 4log|x + 1|)+C ans.
Q.3) Find the particular solution % —3ycotx =sin(2x);y = 2whenx = g

Sol.3) Compare with Z—i +Py=260

We have, P = —3 cotx and 8 = sin(2x)
|.F.= e~3Jcotxdx — ,-3log/sinx

= [F.=elogbin0™ = L yp—_1
sin3 x sin3 x

Solution given by
y=(.F.)=[6UF)dx+C

31 : 1
Sy = [ sin(2x). Sapdx+C
Y =2 [sinx.cosx.——dx +C
sin° x sin® x
> 2 [ cotx.cosec x dx + C
sSin° x
4 — —
Sin3x—2( cosecx) +C

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be reproduced,
distributed, or transmitted in any form or by any means, including photocopying, recording, or other
electronic or mechanical methods, without the prior written permission.

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

gStudiesToday

=y = —2 cosec x.sin® x + Csin3 x
=y =—-2sin?x + C.sin®x
Put initial condition x = = and y=2

2
= 2 = —2sin? (g) + C.sin3 (g)
>2=-24+C>C=4

~ particular solution is given by

y = —2sin? x + 4sin3 x ans.

Q.4) Solve the D.E. Z—z +ytanx = 2x + x?tanx;y(0) =1

Sol.4) Compare with%+Py =6

We have P =tanx, 6 = 2x + x®tanx

|.F.= el Pdx = gftanxdx _ plog(secx) — goc y

Solution is given by y(secx) = [(x?tanx + 2x) secx dx + C
= ysecx = [x?tanxsecxdx + [ 2xsecxdx + C

= ysecx = x%.secx —2 [x.secx + 2 [xsecxdx + C
= ysecx = x?secx + C

Puty=1andx =0

= l.sec(0)=0+C

>1=C

= solution is given by y secx = x? secx + 1

Ory =x2?+cosx ans.

Q.5) Find one-parameter families of solution curve of the D.E. (or solve the D.E.)

dy sinx
secx—+y=e
dx y

Sol.5) Divide by secx

Z—z+ycosx = eSN%_cosx

Here P = cosx ;6 = eS"™* . cos x

|.F.= el Pdx — pfcosxdx — psinx

Solution is given by y(I.F.) = [ (I.F.)dx + C
= yeSin¥ = [eSInX cosx. eSN¥dx + C

= yeSin¥ = [¢25INX cosx dx + C

Putsinx =t = cosxdx = dt

= yeSin¥ = [e2tdt+C

= yeSinx = %e“ +C

. 1 .
= yeSin¥ = Eezsmx +C ans.

Q.6) Solvethe D.E. ydx — (x +2y?)dy =0

Sol.6) | ydx = (x+2y?dy
yg—; =x + 2y?
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dx x
—=—:2
dy y Y

Comparing with Z—; +Px=20
We have, P = —%;9 =2y

1
ILF.= elPay = ¢ 3% — g-logy — glogy™ _ 1

y
ZLF.=1
y

Solution is given by x. (I.F.) = [6.(I.F.)dy + ¢
1 1
:x.;—ny(;)dy+c

X
>=-=2y+c
y y
= x = 2y? + cy is the required solution ans.
Q.7) <e-2ﬁ_1)dx
Solve G 1
dy
Sol.7) dy _e2* y
We have x- =
dy | v _ e
= dx + Vx Vx
Comparing with % +Py=260
1 0 e~2Vx
Here P —ﬁand =%
= ot
[.LF.=e’Vx and 8 = =

1
L.F.= e/ % and e2V% = [ F. = 2V%
Solution is given by

y.(I.LF)=[6(.F.)dx +c

—2x
= y.e2V = f%.ezﬁdx+c

1
=>y.e2‘/§=fﬁdx+c
= yeV* = 2\x +¢ ans.

Q.8) Solve the initial value problem (1 + y?)dx = (tan™'y — x)dy; y(0) = 0

Sol.8) | We have (1 + y?)dx = (tan™ly — x)dy

dx _ tan"ly-x

dy ~ 1+y?2

dx _tan"ly x

dy ~ 1+y? 1+y2

dx x tan~?!
==+ = z

dy  1+y? 1+y?

Comparing with Z—; +Px=20
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1 tan—1
Here P =——and 6 = Y
1+y2 1+y2

LF.= el POy = o[Tiye®
I.F.=e tan"ly

Solution is given by
x.(I.F.)=[6(.F.)dy +c

-1 tan—1 -1
= x.etn y=f—2y.etan Ydy + ¢
1+y

1

-1, —
Puttan™"y =t = 7

dy =dt

wxe Y = el dt ¢

S xe@ Y =tel — [1eldt+c

= xe@ 'Y =telt —et +¢

= xe@ 'Y =ertan~ly (tan"ly — 1) + ¢
Put initial conditionx = 0andy =0
50=e°00-1)+c
>0=—-14+c>c=1

o xetan ™'y — ptanT'y(tan~ty-1) 4 1

S>x=(tan"ly—1)+etan ™y ans.

r

Q.9) Find the particular solution of the DE Z—; +xcoty = 2y + y? coty; y(0) = 3

Sol.9) Comparing with Z—; +Px=26

We have P = coty; 6 = y? coty

I.F.= el cotydy — plog(siny) = giny

Solution is given by x. (I.F.) = [ 8 (IF)dy + ¢
= x.siny = [(2y + y? coty) siny dy + ¢

= x.siny = [2ysinydy + [y%.cosy dy + ¢
= x.siny =2 [ysinydy + y?siny — 2

= x.siny =y?siny + ¢
r2
=0 =Z(1)+C

>c=——
4
2

. . . . .
s xsiny = y?siny — Sis the required solution ans.

Q.10) Solve the DE yeYdx = (y3 + 2xe”)dy; y(0) = 1.

Sol.10) | Divide by dy

dx _ y3+2xe¥

dy yeY
dx _ y? | 2x
dy T ey y
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Comparing with Z—; +Py=260
We have P = —5;9 =y2e™V

I.LF.= e_fidy = p—2logy — plogy™? _ LZ
y
1
Solution is given by
x.(I.LF.)=[0.F)dy+c

= x— = fyz.e‘y.yizdy+c

y2
x e
:>—2=—+C
y -1
X 1
ﬁﬁ——e—yﬁ'C
Putx =0&y =
X _ 1.1
Tyz T ey e

= x = y?(e~! — e™¥) is the required solution ans.
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