9, The denominator s° -+ 4s + 5 is irreducible over the reals. Completing the squarc,
s2+4s+5=(s+2)?+ 1. Now convert the function t0 a rational function of the
variable £ = 5+ 2. Thatis,
1-25 _5-2(s+2)
+4s+5 (549711
We find that
[ 5 26 :
[s2+1 | =Bsint—2cost.
Using the fact that L[e £(£)] = L[f(z)]
[ 1-2s
?+4s+

e *(5sint — 2cost).

13. Taking the Laplace transform of the ODE, we obtain
S ¥(8) ~ 53(0) ~4'(0) - 2s ¥(s) — y(0)} + 2¥(5) = 0.

Applying the initial conditions,
$Y(s) = 25Y(s) +2Y(s) = 1

Solving for ¥/(s), the transform of the solution is

1
Y(s)= .
O =73
Since the denominator is irreducible, write the transform as a function of £ = s — 1.
‘That is,

First note that

c*'[ﬁ = sint.

Using the fact that L[e® f(t)] = L{f(£)] 0y

= [m] = elsint.

Hence y(t) = efsint.

17. Taking the Laplace transform of the ODE, we obtain
SV (s) = 5'4(0) - 8%'(0) - 537(0) ~ y"(0) - 4["¥ o) = #°4(0) = s'(0) = "(O)) +
+8[s*Y(s) — 53(0) = ¥ (0)] — 4ls Y (s) — y(O)] + Y(5) =0
Applying the inifial conditions,
$Y(5) - 45°Y (5) + 657 ¥ (s) — 45 ¥ (s) + Y(s) = 8* + 45 =7 =0.
Solving for the transform of the solution,

s2—4s+7 _ 8447

YO = @ Te? —H 1. ot —

Using partial fractions,

1
(s-1)*

+

2
G-

4

(s-1)*
(n!)/s™*! and L[e®f(t)] = L[f(2)],.,_o. Hence the solution

£ —ds+7

®

(s-1)t

Note that L[t"]
of the IVP is

et — t2e! + te.

E

2 —4s+7
(s—1)*

y(t)=L"



