
Laplace transform example

Solve for ca(t) and cb(t) where ca(0) = 1, cb(0) = 0, and

ċa(t) = Ae−iωtcb(t)

ċb(t) = Beiωtca(t)

Start with Laplace transforms.

sCa(s)− ca(0) = ACb(s+ iω)

sCb(s)− cb(0) = BCa(s− iω)

Solve for Ca(s) with ca(0) = 1.

Ca(s) =
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Solve for Ca(s− iω).

Ca(s− iω) =
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Multiply by B to obtain sCb(s).
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Rearrange as

sCb(s)−
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Rearrange again as

Cb(s)

(
s− AB

s− iω

)
=

B

s− iω

Hence
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Inverse Laplace transform:
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Hence for a = −iω and b = −AB we have
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where

k =
√
−4AB + ω2

Solve for ca(t).

ca(t) =
ċb(t)
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