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Vehicle dynamics answers 

 
 

3 differential equations describe the movements of sprung mass (3 points):  
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2 differential equations describe the movements of front sprung masses (2 points):   

   11 11 1 1 1 1CL KL C Km F F F F         (4) 
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2 differential equations describe the movements of rear sprung masses (2 points):   

   2 2 3 3 4 4 3 3 4 4CL KL CL KL C K C Km F F F F F F F F          (6) 
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Suspension forces (1 points) 

1 11 1 1 11 1

2 12 2 2 12 2

3 2 2 3 3 2 2

w w
; ;

2 2

w w
; ;

2 2

w w w
;

2 2 2

C y x K y x

C y x K y x

C y x K

F z a C F z a K

F z a C F z a K

F z b C F

     

     

     

      
             

      

      
             

      

     
           

     

  

  

 
3

4 2 2 4 4 2 2 4

w
;

2

w w w w
; ;

2 2 2 2

y x

C y x K y x

z b K

F z b C F z b K

 

       

   
     
   

          
                   

          

 

   

  

 

Vertical force, in the case of the separation of wheels from the road surface (2 points) 
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