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EX: Find the Laplace transform of 

� 

d
dt

e−at sin(ωt)u(t)[ ]  

SOL'N:  Use the identity for derivatives: 

  

� 

L d
dt

f (t)u(t)[ ]⎧ 
⎨ 
⎩ 

⎫ 
⎬ 
⎭ 

= sF(s) − f (0−)  

where 

  

� 

F(s) ≡ L f (t){ } ≡ f (t)e−stdt
0−
∞∫  

From a lookup table of transform pairs, we have the following: 

L f (t){ }= L e−at sin(ωt){ } = ω
(s + a)2 +ω 2

 

For the initial value, we have zero: 

� 

f (0−) = e−a⋅0
−
sin(ω ⋅ 0−) =1⋅ 0 = 0  

Our final result: 

L d
dt

e−at sin(ωt)u(t)⎡
⎣

⎤
⎦

⎧
⎨
⎩

⎫
⎬
⎭
= sω
(s + a)2 +ω 2

 

 


