20. Taking the Laplace transform of both sides of the ODE, we obtain
s

SY(s) =530 ~y'O) + V() = g -

Applying the initial conditions,
SY(s) + WY (s) 8 = 5—ro.

Solving for ¥(s), the transform of the solution is
s s
(FF+P)(2+4) s+

Using partial fractions on the first term,

Y(s) =

s __1 s ___8
P+t (2+4) 4-u?[s+u? 2+4)
First note that
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L“[sziu’z =coswt and c“[

Hence the solution of the IVP is

5 €08 2t + coswt
-

cos2t.
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SY(s) - sy(0) —y'(0) + Y(s) = LIf®)-

Applying the initial conditions,
$Y(s) + Y(s) = LIF(B))-

Based on the definition of the Laplace transform,

alftl = [ 1@

Solving for the transform,

L L, s+l
YO = g ¢ @y
Using parial fractions,
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25. Let f(#) be the forcing function on the right-hand-side. Taking the Laplace transform
of both sides of the ODE, we obtain

We find, by inspection, that

w(®)[1+ (1) - cos(t — 1) — sint — 1))

Then g(t) = 1+t — cost — sint. It follows, therefore, that

t—sint.
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Referring to Line 13, in Table 6.2.1,

]

s+1
s2(s2+1)

‘Combining the above, the solution of the IVP is

e LIf()-

Llu®)f(t—c)]

t—sint -y (H)[1+ (t - 1) — cos(t — 1) - sin(t — 1)].

y(t)



