
Practice Test 3/Final Exam

1. Find the Laplace transform.
 a)    b)             

 c)     d)        

 

2. Find the inverse transform.

 a)     b)  
   

  
 

      a b
 c)     d)  

 

          a b
 e)     f)  

   

        



a b
3. a)  Find the Laplace transform of      a b
 b)  Find the Laplace transform of  where a b
   

 for 
 for   

     
   

a b œ
 c)  Find the inverse transform of 










 d)  Find the inverse transform of 


  






 e)  Find the Laplace transform of  where a b
   

 for 
 for 

  
     

   
a b œ 

4. Solve the DE by using Laplace transforms.
 a)  where                    a b a b a b a b a b
 b)  where                     a b a b a b a b a b
5.. A spring is such that it would be stretched 6 inches by a
 12 pound weight.  Let the weight be attached to the
 spring and pulled down 4 inches below the equilibrium
 point.  If the weight is started with an upward velocity of
 2 ft/sec, and assuming there is no damping force or
 impressed force present, answer the following questions:



 a) What is the equation describing the motion?
 b) What is the amplitude?  
 c) How long does it take for the weight to get back to the
    equilibrium point?
  d) How long does it take for the weight to come back
    down again to its lowest point? 

6. Solve the DE.

 a)    b) 
    

   
         





 c)   d) 
    

  
           

 

 


7. Find the Laplace transform of the solution to the DE.
 Do not get the inverse transform.

 a)  ; 
 


            




a b a b

 b)  
 


    




a b

  where 
 for 

 for   
     
     

a b œ
     and        a b a b

  

 



Solutions

1. a)          
  

  
a b

 

 b)           
 

     
a b

 

 c)   where               



a b a b a b a b  



  Therefore     


  
a b a b 



 d)   where                a b a b a b a b

    Therefore 
 

  
      

    



ˆ ‰ a b

2. a)   Œ �  

  
 

 
   

 b)      


  
  

Œ � Œ �

    a b

  
 

   
    

Œ � 


 

 c)  
 

    


     a b
     

  

         


 
Œ � Œ �a b a b

   
 

   
    

Œ � 


 

 d)  
      

         
 a b a ba b

 

   


    


Œ �a b
     

     

         


 
Œ � Œ �a ba b a b

        
  

      
 

 
 Œ � Œ �

        



  



 e) 
       

    
 

           a b a ba b

   


    


Œ �
     

    

         


 
Œ � Œ �a b a b

       
  

      
 

 
 Œ � Œ �

       



  

 f) 
     

      
  

   



 a b a b
                 a b a b
  If    then      
  If   then                
  If    then                    
             

  The inverse transform of is
   

   
 

  a b

        

3. a) where                a b a b a ba b a b a b  

  and  .                   
 

 
a b a b a ba b



  Therefore          a ba b  
 

 


Œ �
 
 b)               a b a b
                    a ba b
    

                     



a b a b a b a ba b a ba b a b




  where                     a b a b a b
  Therefore    a ba b   

  
  

 
Œ � or



    
  

  
  

 
Œ �

 c)  where        







Œ � a b a b

   and              



a b a bŒ �



  Therefore   







Œ � a ba b     

 d)  where        


  




Œ � a b a b

        
 

   
a b Œ �



  Therefore          
 

   




Œ � a b a b

   



      a b a b

 e) 
 for 
 for 

  
     

   
a b œ 

                         a b a b a b a ba b   

                a b a b a ba b a ba b 

   



         ˆ ‰ˆ ‰

   



           ˆ ‰

    



         ˆ ‰

     
   

   
   

 Œ �



4. a)  where                 a b a b
            a b a b a b a b 

                           a b a b a b a b a ba b a b
                 a b a b a b
            a ba b

      
    

           
a b a ba b

              a b a b
              
              
  

       
  

     
a b this is the inverse

      transform of the solution

       a b Œ �   

     


 

 
   

  
 b)  where                  a b a b
             a b a b a b a b  

                         a b a b a b a b a b a b
                    a b a b a b
   or ˆ ‰ a b           

     

 




  Solve for by dividing by or .            a b a ba b

       
       

             
a b a ba b



                         a ba b a b a b
              
                      a b
             a b
       

       

             
a b a ba b



   and      a ba b       



5.       




 



    

  
 where  and                a b a b
 and                   

         a b
               a b
 Therefore the equation of motion is
        

  .

 The amplitude is  A = È È     

  . of a foot

 where is located in the quadrant    



a b 

  containing the point the 2ndˆ ‰   
 

 quadrant, and       



Œ �

 So      



a b.

 When the weight gets back to the equilibrium point,

   or  or 2 , .



            a b  

 Because we want to find the 1st positive value of
  where this occurs,  we want      

  seconds.  
 






 When the weight comes back down again,  is at
 its maximum which implies that      
 .  We want the 1st positive value of t     
 where this occurs.  Therefore

 .         
   





 seconds

 



6.  is Bournoulli's equation. a) 
 

 
   

      
 

 
 

        
 

 


  Mult. by  

        
 

 
 

  
 

 
    

        




(

  

                 



    ( (a b

  The solution is       



  

      or  .        

 b) 
  

 
     





                a b
   is a root of multiplicity 2     
           

 

  
  (?) 5            

a b
       
  The general solution is

           



 

 

 c)  
 


     







             

            

      

          


                


              

  a b    


              
    (?)          
  The general solution is

                



 

 d) 
  

 
     






                   a ba b
   1                   

 

        


          
 



               
     

  a b           


         

       
   (?)        

  The general solution is
              

  

7. a) ; 
 


            




a b a b

          a b a b a b

              


  



a b a b

            


  



a b a b



           


  
a ba b



      
  

           
a b a ba b   

  Note that
  

             
 a ba b a b a b   

  and             
  

  
a b

 b) 
 


    




a b

   where 
 for 

 for   
     
     

a b œ
   and        a b a b

  and        a b a b a b

                   a b a ba b a b a b a b 

   .  
 

 


Œ �
          a b a b a ba b

           
 

 
 


a b Œ �

           
 

 
a bˆ ‰ Œ � 



       
  

          
a b Œ �a b a b   



 


