Laplace transform example

Solve for ¢,(t) and ¢, (t) where ¢,(0) = 1, ¢,(0) = 0, and
Ga(t) = Ae™ey(t)
éy(t) = Be™'ey(t)

Start with Laplace transforms.

$Cu(8) — co(0) = ACy(s + iw)
sCy(s) — c(0) = BC,(s — iw)

Solve for C,(s) with ¢,(0) = 1.

_AG(s+iw) 1

C, -
(s) . .
Solve for C,(s — iw).
A 1
Cu(s —iw) = Cb(,s) + .
§—iw  §—iw
Multiply by B to obtain sCj(s).
AB B
sCy(s) = Cb,(s) + -
s —iw s —iw
Rearrange as
AB B
sCy(s) — Cl?(s) = .
5 — 1w 5 —iw
Rearrange again as
AB B
Cb(S) (S - ; ) = .
s — 1w s — 1w
Hence
B
— B
o S—iw
Cols) . AB 52 —iws — AB

Inverse Laplace transform:

1 2 kt t
m = E Sin (5) exp (—a—) s k =V 4b — a2

2
Hence for a = —iw and b = —AB we have
2B . [kt wt
op(t) = — sin (5> exp (7)
where
k=+V—4AB +w?

Solve for ¢, (t).

it it [on () # 2 (4)]



