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Intermediate Dynamics 

Exercises #8b Answers 
 

1. Lagrangian: 

 ( ) ( )2 2 2 2 2 2 21 1 1 1
2 6 2 2P PL m S m m g C m g C k S    = + − − −  

 

 Differential Equation of Motion: 

 ( ) ( )2 2 2 2 2 2 2 21 1
3 2

( ) 0P P Pm m S m S C c C k S C m g m g F t S         + + + + − + + =     

 

2. Lagrangian: 

 ( ) ( ) ( )2 2 2 21 1 1 1 1
1 2 2 2 22 6 2 2 2

L m m x m m C x k x m g C  = + + + − +  

 

 Differential Equations of Motion: 

 
( ) ( ) ( )

( ) ( )

21 1
1 2 2 22 2

21 1 1
2 2 23 2 2
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 

 

 



+ + − + + =

+ + =
 

  

 

3. Kinetic Energy: 

 ( )2 2 2 2 2 21 1
4 24SK m r m S  = + +  

 

 Differential Equations of Motion: 

 
( )

( ) ( )

2 2 2 21 1 1
2 12 6

2 2 21 1
12 12

Sm r m S m S C M

m m S C M

   

  

  

 

 + + = 

− =
 

 

4. Lagrangian: 

 ( ) ( )
22 2 2 2 2 2 21 1 1 1 1 1 1

4 2 2 24 6 2 2dL m R m b S m S m k m g C     = + + + + − +
  

 

 

 Differential Equations of Motion: 

 
( )

2 2 2 2 21 1 1 2
2 2 12 3

2 2 21 1 1 1
3 2 3 2

( )dm R m b S m S mb C m S C M

m mb C m S C c k m g S M

     

    

  

   

   + + + + + =   

 − + + + + = 

 


