
CISE302_L5 Dr. Samir Al-Amer 2008 ١

5. Laplace Transform Properties

Dr. Samir Al-Amer

Reading Assignment :  Section 

CISE302: Linear Control Systems
Term 081



CISE302_L5 Dr. Samir Al-Amer 2008 ٢

Learning Objectives

To be able to state different Laplace 
transform properties
To be able to apply different properties to 
simplify calculations of Laplace transform 
or Inverse Laplace transform
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Definition of Laplace Transform
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Linear Properties of Laplace Transform
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Linear Properties of Laplace Transform
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Special Cases:
Multiplication by constant

Addition of two functions 
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Multiplication by Exponential
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Multiplication by Exponential
Examples
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Useful Identities
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Example
Proof of Laplace Transform of sin Function
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Example
cosine Function
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Multiplication by time
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Laplace Transform of Derivative
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Laplace Transform of Derivative
Example
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Laplace Transform of Integrals
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Laplace Transform of Functions with Delay
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Laplace Transform of Functions with Delay
Example
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Properties of Laplace Transform
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Properties of Laplace Transform
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Properties of Laplace Transform
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Initial Value& Final Value Theorems

Transfrom Laplace inverse
obtain  toneed out thewith 

 F(s) fromdirectly  obtained becan 
)( ValueFinal)0( Value Initial ∞+ fandf
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Initial Value Theorem
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If F(s) is not strictly proper then initial condition will 
be unbounded due to presence of impulse function
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Final Value Theorems
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Final value theorem
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Final value theorem
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Step function
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impulse function
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impulse function
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Step function
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impulse function
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impulse function

ε

ε
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Area=1

You can consider the unit 
impulse as the limiting case 
for a rectangle pulse with 
unit area as the width of the 
pulse approaches zero
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impulse function
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Sample property of impulse 
function
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Time delay 
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Summary

apply different Laplace transform 
properties to simplify calculations of 
Laplace transform or Inverse Laplace 
transform


