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2. Let h(t) be the forcing function on the right-hand-side. Taking the Laplace transforn.
of both sides of the ODE, we obtain

$Y(s) ~ s9(0) - ¥'(0) + 2s Y(5) — y(0)] +2¥(s) = LI(E)).
Applying the initial conditions,
$2Y(s) +25Y(s) +2Y(s) — 1 = L[A(t)].

‘The forcing function can be written as A(t) = us(£) — uze(t) . Is transform is

Lih®)

Solving for Y(s), the transform of the solution is
e

1
s’+2a+2+a(a’+2s+2)'

Y(s)=

First note that
1 1
2+2+2  (s+17+1
Using partial fractions,
1 11
s

_ 1(6+D+1
s(2+25+2)

2(s+1)7+1°

‘Taking the inverse transform, term-by-term,

1 _ 1 ot
P B
Now let
1
O =mrnTy
Then
1 1 1
it = L Lotoner - Lotsi
£(6(s)) = g - g toost - ge isint.

Using Theorem 6.3.1,

tial conditions. The amplitude

increases, as long as the forcing is present. Thereafter. the solution ranidlv decavs

‘The solution starts out as free oscillation, due to the

LeG(s)] = %uc(t) - %e'"'”[cos(t — ¢) + sin(t — ¢)Juc(t) . r
Hence the solution of the IVP is
1 o
Ylt) =esint + Zus(e) - %,—(Hi[w,(t —n) dsin- D) - F
1 1 -
= guan(t) + 3¢ cas(t = 21) + sin(t ~ 20)une(t). ——
Thatis, -
1
W) = e™sint + Slua(t) - uae(t)] + %e"‘""’[cast + sint]ug(t) + TTETETITE e

1
+ Ee""”’[cm + sintlup(t). —
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