
  The Laplace Transform and some Elementary Applications 
Section 7.1 The definition of the Laplace Transform 
 
Review improper integrals: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Def: Let f be a function defined on the interval ),0[ ∞ .  The Laplace transform of f is the 
function F(s) defined by 
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 provided that the improper integral converges.  We will usually denote the Laplace 
 transform of f by [ ]fL . 
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Ex: Determine the Laplace transforms of the following functions: 
 a) ( ) 1f t =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 b) ( )f t t=  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c) ( ) nf t t=  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d) ( ) atf t e=  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



e) ( ) sin( )f t bt=  
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Theorem: Let f and g be functions whose Laplace transform exist for α>s and let c be a  
  constant.  Then 
  1. [ ] [ ] [ ]gLfLgfL +=+  
  2. [ ] [ ]fcLcfL =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex: Determine the Laplace function for ( ) tetf t 2sin6511 4 −+=  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


