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EX: Find the Laplace transform of the following waveform: 

 d
dt

t sin(ωt) + t2⎡
⎣

⎤
⎦  

SOL'N:  Use the derivative identity and the multiplication by t identity. 

L dv(t)
dt

⎧
⎨
⎩

⎫
⎬
⎭
= sV (s)− v(t = 0− )  and L{tv(t)} = − dV (s)

ds
 

We start on the inside and work our way out. 

L{t sin(ωt)} = − d
ds

L{sin(ωt)} = − d
ds

ω
s2 +ω2

= ω2s
(s2 +ω2)2

 

and 

L{t2} = − d
ds

L{t} = − d
ds
1
s2

= 2
s3

 

Now apply the derivative identity: 

L d
dt

t sin(ωt)+ t2⎡
⎣

⎤
⎦

⎧
⎨
⎩

⎫
⎬
⎭
= sL{t sin(ωt)+ t2}− t sin(ωt)+ t2⎡

⎣
⎤
⎦ t=0−

= s ω2s
(s2 +ω2)2

+ s 2
s3

= ω2s2

(s2 +ω2)2
+ 2
s2

 

Note that the evaluation of the function at t = 0– gives a value of zero. 
 


