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Method of Variation of Parameters

To find particular integral of : where:

d?*y dy
dx2+b—+cy Xorf(x) f y, X
u = dx

Y1-Y2—Y1 )2
Let C.F.=Ay,+By,

Pl=uyi+vy,

j yl.x
v = — dx
YV1:-Y2—YV1 Y2
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d’y

Example 20: Solve  ——

+y=cscx
(D2+1)y=cscx

DZ4+1=0 - m*+1=0 - m=+i
C.F.=Acosx+ Bsinx

CoS X - Yy =-Ssinx

Y1

y, = Sinx - Yy =COSX

Pl=uy; +vy,
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—yz.x
u=j — dx
YV1:-Y2—YV1 Y2
sinx.cscx
u=— - - dx
COSX.COSX+sinx.sinx

sin x 1
_f ‘sinx
cos? x + sin? x
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cos’ x + sin? =1
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X
v=j Y1 dx

YV1:-Y2 = Y1 .Y2
COS X.CSCX
v = - - dx
coSX.cosx+sinx.sinx
COS X 1
o3 cot x
=j 5 su_wg dx=J dx = Ilnsinx
COS“ X + Sin“ x 1
Pl=—x.cosx+Insinx.sinx

y=Acosx+Bsinx—x.cosx.sinx.lnsinx
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Example 21: Solve — —4y = e

dx?

2x

(D2 —4) = e**
y
D?—4=0 > m:—4=0 > m=+2

C.F.=cie**+cy,e **
y1=e** - y;=2e*
y,=e** - y;=-2e*

Pl=uy; +vy,
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_ j —y2 - f(x)
u= dx
Y1-Y2—JY1 Y2
_e—2x _er
“e f e?* (—2e72%%) — 2e%* .e=%* dx

_f -1 d_le_x
— ) 22Ty M T
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f y1-f(x)
v = dx
Y1:Y2—Y1 Y2
_f er_er p _f e4x p 1f 4xd e4x
V= e2x (C2e20)—2e2x e 22T | 32 T4 Y T 76
4x 2x
X e X e
Pl==e*_—— ee2x=_ 2% _ __
4% 16 € 4% 7 16
2X
X e
— 2Xx -2x | 2x _
y Cq € +C28 +4e 16
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. d’y _ 2
Example 22 : Solve 12 VT i ex
2
DZ —1 _
( )y 1+e*

D*-1=0 - m?*-1=0 > m=z1
CF=Ae*+Be™
yi=e* - yi=e
ya=e* - y;=—e
Pl=uy;+tvy,
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_f —Y2.X
u= — dx
Y1:-Y2—YV1 Y2
2
_e_x
_ 1+ e*
u_f—ex g

_j—e‘x 2 d_je‘xd_f ex.e‘xd_f 1 p
)2 1re T T )1 T Jearen T T e ren ™

=f(elx 1+ex)dx—fe *dx — f_x+1 dx =—-e*+In(e*+1)
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Y1-X
dx
Y1-Y2—Y1 Y2
ex 12 X ex 2 ex
‘1+e
= dx = . dx = — d
v j—ex.e‘x—ex.e‘x . J—Z 1+ e* * fl+ex *
= —In(1+ e")

Pl=|-e*+In(1+e¥)]e*—e™*.ln(1+ e*)
=—1+4+e*.In1+e™*)—e™.ln(1+e*)
y=A4Ae*+Be*-1+e*.In(1+e*)—e™™ .ln(1+ e
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