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Exam : Multibody Dynamica A, wb1310, course 2005/2006,  June 20, 2006, 14-17 h. 
 

Name:                         Student id number: 
 
Question 1-1 
Sketch the model from Assignment 1-2 and identify: the number of rigid bodies, the 
number and type of constraints, the number of prescribed motions and the number of 
degrees of freedom. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

2 pts.
 
Question 1-2 
If we continue the simulation from Assignment 1-2 for a somewhat longer time, say a 
hundred times the period of natural vibration, you will notice that the amplitude of 
oscillation will either increase or decrease. Is this correct? Why does this happen? 
Answer: 
. 
. 
. 
. 
. 
. 

4 pts.
 
Question 1-3 
The period T of the natural oscillatory motion will increase if we increase the initial 
angular displacement φ 0 according to T= T0 (1+φ 02

 /16), with φ 0 in [rad]. Calculate 
this period T and compare this with the result from your ADAMS simulation as in 
Assignment 1-2 and 1-4. Discuss the results. 
Answer: 

φ 0 T [sec] TADAMS [sec] (T-TADAMS)/T 

300    

600    

Discussion: 
.  
. 
. 

4 pts.
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Name:                         Student id number: 
 
Question 2-1 
Sketch the model from Assignment 2-2 and identify: the number of rigid bodies, the 
number and type of constraints, the number of prescribed motions and the number of 
degrees of freedom. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

4 pts.
 
Question 2-2 
Draw the components ( ), ,x y zω ω ω  of the angular velocity ω  of the wheel expressed 
in the global fixed reference frame O-xyz as a function of time for the period of 

..12 [sec], where z is up and x is pointing in the initially forward direction. 0t =
Answer: 
 

        
        
        
        
        
        
        
        

 
. 
. 
. 
. 
. 
. 
. 
. 

6 pts.
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Name:                         Student id number: 
 
Question 3-1 
Sketch the model from Assignment 3-2 and identify: the number of rigid bodies, the 
number and type of constraints, the number of prescribed motions and the number of 
degrees of freedom. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

2 pts.
 
Question 3-2 
We replace the 4 stiff cables by 4 distance constraints. Sketch this model and identify: 
the number of rigid bodies, the number and type of constraints, the number of 
prescribed motions and the number of degrees of freedom.  
Describe the possible motions of the container. Why does this not agree with the 
number of degrees of freedom?  
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

8 pts.
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Name:                         Student id number: 
 
Question 4-1 
Sketch the model from Assignment 4-3 and identify: the number of rigid bodies, the 
number and type of constraints, the number of prescribed motions and the number of 
degrees of freedom. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

3 pts.
 
Question 4-2 
The objective of the regulator is to maintain a constant speed ω  despite any 
disturbance. Looking at the results this is not the case. Draw a block diagram of the 
controlled system, and clearly identify the plant (engine), the controller (regulator), 
and the signals for the speed, the speed set point, the engine torque, and the torque 
disturbance. Calculate the offset in the collar height h for engine type C=7500 N. 
Compare this with the result from your simulation. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

7 pts.
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Question 5-1 
Sketch the model from Assignment 5-1 and identify: the number of rigid bodies, the 
number and type of constraints, the number of prescribed motions and the number of 
degrees of freedom. Keep in mind that the tire model consists of 1 rigid body, the 
wheel, plus 1 revolute joint which makes the connection between the wheel and the 
chassis. The interaction between the wheel and the ground is solemnly achieved by 
the non-linear tire forces, and is therefore not constraint. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

4 pts.
 
Question 5-2 
In order to maintain a constant speed along the track in the flat xy-plane we add cruise 
control by means of first order system. Derive the expressions for the forces acting on 
the cm of the tractor given the current speed v along the track, the track angle α with 
the x-axis, the mass of the tractor m, and a constant C. Make a realistic estimate for C. 
Answer: 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

6 pts.
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