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Multibody Dynamics 

Exercises #4 Answers 
 

1. a) Relative coordinates:  

  Translation constraints (6 equations) 

     1 3 1
0s


=    and     2 3 1

0s


 =  

  Rotation constraints (3 equations) with 
1 1

3

1 1

1

ˆ ˆR

L L i i

i

e  
=

= = , 1

2 2

3

2 2

1

ˆ ˆ
B

L L i i

i

e  
=

= =  

   
1

11

12

13

ˆ0 1 0

ˆ0 1 0 1 0 0

ˆ0 0 0

T

LR







 − 
       
     

   and   

21

22

23

ˆ
1 0 0 0

ˆ
0 1 0 0

ˆ







 
    

 =    
     

 

 b) Absolute coordinates:  

  Translation constraints (6 equations) 
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  Rotation constraints (3 equations) with 
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2. a) Relative coordinates:  

  Translation constraints (8 equations) 
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  Rotation constraints (6 eq.): 
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 b) Absolute Coordinates: 

  Translation constraints (8 equations) 
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  Rotation constraints (6 equations): 
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