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Chapter 2 Properties of Laplace Transform 

 

I. Properties of Laplace Transform 
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1. Linearity 
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Ex. 1   

Find the Laplace transform of cos
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t. 

)4(

2

2

1

2

1
]

2

2cos1
[][cos:Solution

2

2

22

2




















ss

s

s

s

s

t
t LL  

 

 

 

 

 

 

 

Southern Taiwan University



 Laplace 5 

2. Shifting 

then,Let

)()()()]()([)(
0

at

dteatfdteatuatfatuatfa
a

stst



 





L
 

)]([)]([)()()(

)()()()]()([

00

)(

00

)(

tfedtetfedtetfasFb

sFedefedefatuatf

atstattas

sassaas

L

L























 

 

 

 

Ex. 2   

What is the Laplace transform of the function: 
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3. Scaling 
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Ex. 3   

Find the Laplace transform of cos2t. 
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4. Derivative 

 

(a) Derivative of original function 
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(1) If f (t) is continuous, equation (2.1) reduces to  
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Ex. 4   

Find the Laplace transform of te
t
. 
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Ex. 5   
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5. Integration 

 

(a) Integral of original function 
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(b) Integration of Laplace transform 
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Ex. 6   
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Ex. 7   
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6. Convolution theorem 
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Ex. 8   
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7. Periodic Function: f (t + T)  f (t) 
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Ex. 9   
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[Exercises] Find the Laplace transform of the problems:14, and 7 
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