Question
Use the method of variation of parameters to find the general solution to
each of the following equations.

(a) ¥" =2y +y=de
(b) v — 2y + 2y = 4e”sinx

(C) y// _ 4y/ +4y — erm

Answer

()

y'=2'+y = 0
AE. m*-2m+1 = 0
(m—1) =

m =1 twice

so yp =€ and y, = ze”®

are the solutions of the homogeneous equation.

Looking at the Wronskian:

x x

e xe o
W=l (1+x)e”
The general solution has the form y = vyy; + v9yo Where:
/ ng 2
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Hence

y=(A+ B+ 2z%)e"
(b)

y' -2 +2y =
AE. m?>—2m+2 =
m=1%x1

so y1 =e“cosxr and Yy =e"sinzx
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are the solutions of the homogeneous equation.
Looking at the Wronskian:
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W= e*(cosx —sinz) e(sinx + cosx)

The general solution has the form y = vyy; + voys Where:

R
vy = —yQW = —4sin’r = 2cos’ 20 — 2 = v, =sin2r — 22+ A
R
vy = ?ﬁW =4sinzcosz = 2sin2x = vy = —cosz + B

y = (sin2x —2x+ A)e® cosx + (—cos2x + B)e"sinx
= (sin2xcosx — cos 2z sinx)e” — 2z cos xe”
+(Acosz + Bsinz)e”

= [(Acosz + Csinz) — 2z cos x]e”

y'—4dy'+4y = 0
AE. m>—4m+4 = 0
(m—2) = 0

m =2 twice
so y1 =e*® and 1y, = ve*®
are the solutions of the homogeneous equation.
Looking at the Wronskian:
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The general solution has the form y = viy; + voys where:
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/ y2R 2 1 3
=2 . P =—P+ A
vy W z U1 333 +
R 1
Ué:ylw:$:>U2:§$2+B

1 1
y = (—§$3 + A) e 4 (51'2 + B) re’”

1
= <A + Bx + 63:3) e



