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6- Solving Systems of  Differential Equations Using Laplace 

Transform. 

In systems of differential equations we have      (or  ) then Laplace 

transform of derivations becomes:  let  {    }       

1-  { ̀}             

2-  {   }                     

3-  {       }                              

: 

: 

: 

 {     }                                                 

 

Note    to solve linear differential equation ( initial value problems I.V.P ) using 

Laplace Transforms, there are only 4 basic steps : 

1- Take Laplace Transforms of  both sides of an equation.  

2- using Laplace transform of derivations. 

3- Simplify algebraically the result to find        

4- Take  L
-1 

 of  both sides , then we get       which is the solution of  given    

   equation. 
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Example 1 : Using Laplace Transform to solve this  deferential  equations : 

                             

Solution  

 واخذ تحىيم لابلاس نطزفي انمعادنة :

 {  }    { }   {   } 

 :وحسب انجذول  وعىض كم حذ بما يساويه حسب قىاويه تحىيلات لابلاس نهمشتقات

                 
 

   
 

 : وحصم عهى وبالاستفادة مه انشزوط الابتذائية انمعطاة وتعىيضها في انمعادنة

          
 

   
   

 

          
     

   
 

 

          
    

     
 

 

     
   

          
                                          

 يهي : وباستخذاو طزيقة تجزئة كسىر سىف وجزء انكسز سابق كما
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|
   

  
 

 
           

 

 
 

 

   

     
|
    

  
  

 
           

  

 
 

 

      

 
 

     
 

  
 

     
 

 

 :     وبذنك وحصم عهى حم انمعادنة  نطزفيه واخذ الان تحىيم لابلاس انعكسي

 

   [    ]     [

 
 

     
]     [

  
 

     
] 

 

     
 

 
   [

 

     
]  

 

 
   [

 

     
] 
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Example 2 : Using Laplace Transform to solve this  I.V.P  : 

                                    ,                                     

Solution :  

 {   }    {  }   { }   { } 

                    [          ]       
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        ,            

      
 

 
 

 

      
 

   [    ]     [
 

 
]     [

 

      
] 

 

             

 

Example 3  : Using Laplace Transform to solve this  deferential  equation : 

                             ,                                                

 

Solution : 

 {   }   { }   {     } 
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  (

  
 

)

      
 

  (
 
 
)

      
 

 

   [    ]     [
(
  
 

)

      
]     [

 
 

      
] 
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   [

 

      
]  

 

 
   [

 

      
] 

 

      
 

 
      

 

 
      

 

Example 4 : Using Laplace Transform to solve this  deferential  equation : 

                                                              

Solution : 

 {    }    {   }    {  }   { }    {    } 

[                           ]  [                     ]

 [            ]       
 

      
 

                                         
 

      
 

 

    [           ]  
 

      
           

 

           
 

      
           

     
 

      
 

         

      
 

 



 

 
37 

 

         

      
 

 

   
 

 

      
 

 

      
 

 

                                  

 

      
 

      
 

 

   
 

 

      
 

 

      
 

 

   [    ]     [
 

      
]     [

 

   
]     [

 

      
]     [

 

      
] 

 

      
 

  
            

 

 
     

 

               

H.W. Using Laplace Transform to solve the following  deferential  equations : 

1)                                                                    

2)                                                                          

3)                                                                   

4)                                                                          

5)                                                              
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Example 4 : Using Laplace Transform to solve this system of deferential  equations  

                    

                              where                        

Solution : 

                      ……………………..(1) 

  {  }    { }   { }   { } 

                          

                                     

 

                                  

  {  }   { }    { }   { } 

                          

                    

     
     

      
                      

By (   ) and (   ) we get : 
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A=1      and     B= 1 

         [    ]     [
 

   
]     [

 

   
] 

               

                  

by (1) we get :                                 

                           

             

                

 

H.W. Using Laplace Transform to solve the following system of deferential  equations: 

1)        

                                    and         

 

2)              

                             where                             


