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Quiz # 4

Find a particular solution for each of the following differential equations

1. y" 4+ 2y — 3y =2+ €".
Characteristic polynomial: 72 + 2r — 3, roots: © = —3, r = 1. Solution of the homo-
geneous equatoin: y = e 3% y = ¢®. Killer of the rhs: D (D — 1). Applying the killer
gives
D(D-1*(D+3)y=0
with characteristic roots 0,1,1,—3 and corresponding solutions y = 1,y = €%,y =

xe®,y = e 3. Eleminating the common solutions gives a particular solution of the
form y, = o 4 Sxe”. Substituting in the original differential equation gives

(D+3)(D—1)(a+ pze”) = 2+¢€"
(D+3)(—atfer) = 24
—3a +46e” = 2+ €".

Therefore, « = —2/3 and = 1/4. Thus y, = —2/3 + ze” /4.

2.y +y=tanuz.

Since tan x has no killer, we have to use the method of variation of the parameter. The
solutions of the homogeneous equation are cos x, sinzx.

tanx cosx .
u = - = —sinztanw
‘ cosr sinx

—sinx cosx
2

‘ 0 sinx

sin® x
= — = COST — Sec .
cos
u; = sinz — Inlsecx + tanz|.
, cosT 0 )
uy, = : =sinz
—sinx tanx
Uy = —COST.
Thus
Yy, = cosz (sinx —In|secr + tanz|) — cosxsinx

= —coszlnl|secx + tanz|.



