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Class Xil
Class 12 Linear Differential Equation
Q.1) Solve the D.E : xlong—z +y= %logx.
Sol.1) Divide by x log x
dy 1 2
dx xlogxy T x?

Comparing with Z—z +Py=20
We have, P = ! &6 =2

xlogx T x2

1
I.F.= eJ Pax = oJxrogz®™

Putlogx =t :idx =dt

W LF = ef% = ellogt = ¢ = ogx

~I.F.=logx

Solution is given by

y.(I.F)=[0.(.F)dx+C

= y.logx = foiz.logxdx +C

= ylogx =2 [logx (_71) - fi(_?l) dx] TC
—logx

:ylogx=2[7+ fx—lzdx]+C
:>ylogx=2[%—ﬂ+c

= ylogx = _72(10gx + 1) + C is the required solution.

Q.2) Solve the D.E. : x%+y—x+xycotx =0.
Sol.2) We have, xZ—z +y(1+xcotx) =x
Divide by x
dy l _
:a+y(x+cotx) =1

Comparing with Z—i +Py=20
We have, P = i+ cotxandf8 =1

1
I.F.= ef§+cotxdx log x log(sin x)

=e
— elog(x sinx) _ x sin x
~I.F.=xsinx

Solution is given by

=>y(.F.)=[6({.F)dx+C

=y (xsinx) = [ 1.(xsinx)dx + C

= y(xsinx) = x(—cosx) — [(1).(—cosx)dx + C
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= y(xsinx) = —xcosx +sinx + C ans.

Q.3) Solve the initial value problem
(x?2+1)y' —2xy = (x* + 2x?> + 1) cosx; y(0) = 0.

Sol.3) We have, (x% + 1)% —2xy = (x? + 1)%.cosx

Divide by x? + 1
d_y 2
dx  1+x2

y = (x?+1).cosx

Comparing with Z—z +Py=20
—-2x
x24+1

We have, P = and 6 = (x> + 1) cosx

IF.= el Pax = g~ Izt
Putl+x%2=t¢t

= 2xdx = dt

dt
WL F.=e /T = g-logt — glog(®™?

1 1
LF.=-=—
t 1+x2
1
s~ F.=
1+x2

Now solution is given by y(I.F.) = [0 .(I.F.)dx + C

L ((x2 1
:yxxzﬂ—f(x +1).cosx.——dx+C

=sinx+C

x%+1
Initial condition y(0) =0 =>x=0andy =0
=0=sin(0) =C
=>C=0

=sinx
x2+1

= y = (x? + 1) sin x is the required particular solution.

Q.4) Solve the D.E. % — Xy cosx

1+sinx

d —xX+y cosx
Sol.4) | We have, X = 22X 22X
dx 1+sinx
dy _  -Xx Yy cosx
dx 1+sinx  1+sinx
dy | ycosx = —X

dx 1+sinx  1+sinx
. Lod
Comparing with é +Py=20
CosXx

—X
—and 6 = Y
1+sinx 1+sinx

We have, P =

Ccosx

l1.F.= ef1+sinx
Putl+sinx =t > cosxdx =dt
dt
fLF.=elT =elo8t — ¢ =1 4 sinx
~I.F.=1+4sinx
Solution is given by y(I.F.) = [6.(I.F.)dx + C
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—-X

= y(1 +sinx) = [ X (1 +sinx)dx + C

(1+sinx)
_a2
= y(1+sinx) = % + C is the required solution.
Q.5) Find the general solution z—z — 2y = cos(3x)

Sol.5) Comparing with Z—i +Py=26
We have, P = —2 and 6 = cos(3x)
I.F.= el —24x
LF.=e™%*
Solution is given by y(I.F.) = [ (I.F.)dx + C
y.e ?* = [e ¥ cos(3x) dx + C
Sye X=]+C S— ()|
Where I = [ e™%* cos(3x) dx
—2x —2x
I = cos(3x) .e_—z— J —3sin(3x) .e_—zdx
I = _71cos(3x).e‘2x - gf e~2* sin(3x) dx
1 _ 3 . —2X —2X
= —E.cos(Bx) e~ — 2 [sm(3x) e_—z — [ 3 cos(3x) .e_—zdx]
1 _ 3[ 1. _ 3
= —-cos(3x)e 2x — E[—Esm(Bx) e X +2 I]
I = —%. e~ 2%, cos(3x) + %e‘z".sin(Bx) - %I

9 e—Zx

=1+ ZI == (=2 cos(3x) + 3sin(3x))
= 13] = e~ ?*(—2 cos(3x) + 3 sin(3x))
> = % (—2 cos(3x) + 3sin(3x))

-~ equation (i) become

-2
y.e 2 = %(—2 cos(3x) + 3sin(3x)) + C

>y= % (—2cos(3x) + 3sin(3x)) + Ce?*  ans.

Q.6) Solve the D.E.  cos? xZ—z +y =tanx

Sol.6) Divide by cos? x

= Z—z+ysec2x = tanx.sec? x

Here P = sec? x and 6 = tan x sec?® x

|.F.= el Pdx — gfsec?xdx — ptanx

~1.F.= etanx

Solving is giving by

y.(ILF) = [6(.F)dx+C

= y.e®"¥ = [tanx.sec? x.e™¥dx + C
Puttanx =t

= sec’x dx =dt

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_.,‘.

sy el = el tdt+C

= yetdn¥ =t ot — [etdt + C

= yeldn¥ = tet —et + (C

= yeldnX = plNX(tanx — 1) + C ans.

Q.7) Solve the D.E. (x2? + 1) Z—i + 2xy = Vx2 + 4

Sol.7) Divide by (x? + 1)
dy n 2x Vx2+4

dx x2+1y x2+1

Comparing with Z—z +Py=20

2x Vx2+4
We have, P = and 6 =
x2+1 x2+1

2xX
ILF.= el Pax = I ()
Putx?+1=t=2xdx =dt
2
[F.=e'T =el8t =t =x2 41
“LF.=x%+1
Solution is given by

y.(I.LF)=[6({.F.)dx+C
Sy 2+ D) = [ 2y Ddx+C

x2+1

> y(x2 +1) = 2VxZ + 4+ Sloglx + Va2 +4[ + ¢
:y(x2+1)=§\/x2+4+210g|x+\/x2+4|+6

Q.8) Find the particular solution of the D.E. Z—z +y = cos x — sin x. given y(0) = 2

Sol.8) Comparing with Z—i + Py =46

Where P = 1and 8 = cos x — sinx

[LF.=elPdx = ] 14 = o% o | [ = ¢¥

Solution is given by

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

=>ye* =fe*.(cosx —sinx)dx +C

= ye* = [e*.cosxdx — [e*sinxdx + C

= ye* =cosxe*— f—sinx.e* —fe*sinxdx —fe*sinxdx+C
= ye* = e*cosx = fe*sinxdx—fe*sinxdx+C
ye* = e*cosx +C

Put in Initial conditioni.e., x =0andy = 2

= 2" =¢e’.cos+C

=2=C

~ye* = e*cosx + 2

(or) y = cosx + 2e* is the particular solution

Q.9) Find the general solution of the
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3—;’ + xsin(2y) = x3 cos? y

Sol.9) We have Z—z + xsin(2y) = x3cos? y
Divide by cos?y

= sec’y Z—z + xsin(24) = x3

d 2sinycos
= sec?y L4 XYY _ 3
dx cos?y
d
= sec?y d—z+ 2xtany = x3
dy dv
lettany =V = sec?y —= = —
y y dx dx
dv
W— 4 2xv = x3
dx

This a linear D.E of the form Z—Z +pv=4Q

Here p = 2x and

Q.10) Find the particular solution of the D.E. Z—Z +y = cosx — sinx given y(0) = 2.

50l.10) | compare with Z—z + Py =6.

We have, P =1and 8 = cosx —sinx
[LF.=elPdx = oJ1dx = oX = | | = ¢*

Solution is given by

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

= ye* = [e*.(cosx.sinx)dx + C

= ye* = [e¥cosx dx — [e*sinxdx + C

= ye* =cosxe* —sinx dx +C

= ye* =cosx + [e*sinxdx — [e¥sinxdx + C
= ye* =e*cosx+C

Put initial conditioni.e., x =0& y = 2

= 2e? =¢e%cos0+C

=>2=C

~ye* =e*.cosx + 2

Ory = cos x + 2e™* is the particular solution ans.
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