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3- Properties of  Laplace Transform. 

 

1- Let      and      be two functions have Laplace Transform      and 

     respectively, and let       be any two scalar,  then   

     {             }     {    }     {    }                

 

Proof :   {             }  ∫                       
 

 
 

     =∫     (      )   
 

 ∫     (       )   
 

 
 

    ∫              
 

 ∫            
 

 
 

=   {    }    {    }                 

                                                     

Example :let                , find     .  

 

Solution:   {    }   {       }   {  }    { }    { }  

              
  

  
   

 

  
    

 

 
  = 

     

  
 

  

  
   

  

 
 = 

 

  
 

  

  
 

  

 
 

 

H.W 

Find  Laplace Transform of the following function :  

1-             

2-                     

3-       7      
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2-  {      }       
  

   
     where       {    }. 

Proof :      {    }  ∫           
 

 
 

 

  
     

 

  
(∫           

 

 

)  (∫
 

  
            

 

 

)  ∫               

 

 

  ∫      (     )  

 

 

   {     } 

 

  {     }  
  

  
       if  n=1 

  

   
      

  

   
∫           

 

 

 
  

   
(

  

   
∫           

 

 

)  
  

   
∫                

 

 

 

 

  ∫        (       )  
 

 
 ∫     (       )  

 

 
  {      } 

  {      }  
  

   
        if  n=2 

 

  

   
 

  

   
 (∫             

 

 

)  
 

  
(

  

   
∫             

 

 

)  
 

  
∫       (      )  

 

 

 

  ∫           (      )   

 

 

  ∫      (       )      {      }

 

 

 

 

  {      }   
  

   
        if  n=3 

. 

. 

. 

 {      }       
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Example : Compute     {       }. 

Solution : by   {      }       
  

   
       

                         

 

 {      }       
  

   
      

      {    }   {     }  
 

    
 

 

 {       }       
  

   
(

 

    
)  

  

  
(
  

  
(

 

    
)) 

 

 
  

  
(
               

       
)  

  

  
(

   

       
) 

 

 
                              

       
 

         
 
           

       
 

 
       [             ] 

       
 

              

       
 

H.W 

1- find  {        } 

2- find  {         } 

3- find  {      }  

4- Show that  {        }     
 
 

   
      

5- Show that  {        }    
  

   
      

6- Show that  {        }     
  

   
      

 



 

17 
 

 

 

3- Laplace transform of derivation 

1-  let          be differentiable  function  then   

             { ̀   }    {    }       

Proof :  

 { ̀   }  ∫     

 

 

 ̀       

                        

 

    ̀               

  { ̀   }  ∫     

 

 

 ̀               ] 
      ∫     

 

 

       

    
   

        ]
 

 
  ∫     

 

 

       (    
   

             )    {    } 

 

              {    }    {         } 

 

Example : find   {    } by using the first derivation . 

Solution : 

 {    ́ }    {    }       ………..(1) 

                               

 ́          

 

 {    ́ }   {     } 
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 {    ́ }  
  

    
                                                         

 

Now  by (1) , (2) and (3) we get : 

  

    
   {    }    

 

 
 

    
     {    } 

 

 {    }  
 

 
    

  

 
 

       
    

 
 

 

 
       

    
 
 

 
 

  

       
 

 

    
 

 

2- let          be differentiable  function  then   

 {      }     {    }              

Proof : 

           {    ́ }    {    }       

           {      }    {     }        

                  [  {    }            ]     {    }              

 

 

Example : let           , find      by using the second derivation 

Solution : 

 {      }     {    }              

 

                          



 

19 
 

                                    

 

                                       

  {      }    {             } 

 

 {      }     {    }     {     } 

 

 {      }   (
 

    
)   {       }                                             

 

 {      }      {     }             {     }                   

 

Now by (1) and (2) we get : 

 

    {     }  
  

    
   {     } 

 

       {     }  
  

    
 

 

 {     }  
  

            
 

  

       
 

 

 

Note : 

 {       }      {    }                       

: 

: 

: 
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 {     }     {    }                                          

 

 

Example : find   {       } by using the third  derivation 

 

Solution : 

 {       }      {    }                       

 

                           

 

                                  

 

                                 

 

               

  {       }    {      }      {    }     
 

     
 

 

  {       }   
   

    
                                                      

 

 {       }     {    }                       
 

                       {     }              

     {       }      {     }                                               

 

Now  by (1) and (2) we get : 

   

     
    {     }     

   

     
       {     } 
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    {     } 

          

     
    {     } 

   

     
    {     } 

 

 {     }  
   

    
 
 

  
 

 

 {     }  
 

      
 

 

H.W  

1-   using the first derivation to find  {       }  

2-  using the second  derivation to find  {      }  

3- using the third  derivation to find  {       }  

 

4-  let  {    }        then    {       }         

Proof : 

 {    }  ∫     

 

 

        

     ∫     

 

 

        

       ∫     

 

 

            ∫     
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 ∫     

 

 

            ∫  

 

 

     (        )    {       } 

 

 

Example : find   {        }  

Solution :    {       }         

             {    }   {     }  
 

    
      

 {       }   {        }         
   

        
 

 

H.W   Find the following:  

1-  {         } 

2-  {        } 

 

 

5-  {∫        
 

 
}  

 {    }

 
 

    

 
 

 

 Example : find  {∫        
 

 
} 

Solution : {∫        
 

 
}  

 {    }
 

 
    

 
 

Now                  {    }   {    }    
 

    
  

  {∫        
 

 
}  

 {    }
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H.W  1- Evaluate the following    {∫          
 

 
} ,      {∫           

 

 
}                                   

            2- compute      {                  }  

              

           3- Evaluate   {           } 
               

           4- Find      where                   
            

            5- Let                   ,  find  {      }  
            

            6- Evaluate   {     } .  
             

           7- Compute    {      }, a  any constant.   

             

           8- Evaluate   {      }, a  any constant.  

             

           9- Find  {     } . 
             

        10- Compute    {      } . 
          

        11- Evaluate  {           }  

   

 

 

 

 


