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Multibody Dynamics B

Spring Term 2009, Thu 15:45-17:30, Mechanical Engineering, room B, 4 ECTS credits.

Homework assignment 3

In deriving the equations of motion for the constraint multibody system we used the principle of
virtual power together with D’Alembert’s principle to include inertia forces. The constraints were
added to the virtual power expression by means of the Langrangian-multiplier method.

Now read Lanczos [1], Chapter II, Section 5, Auxiliary conditions. The Lagragian λ-method,
and Chapter III, Section 1, The principle of virtual work for reversible displacements, and address
the following items:

a. Use the same reasoning as shown on pages 45–46 to come to the equations of motion for a
constraint multibody system, in general.

b. Where did we use Postulate A from page 76?

Note that Lanczos speaks of virtual work δW = fiδxi, whereas we have used the concept of virtual
power δP = fiδẋi. Either approach will work, the difference is just a ‘dot’, of course my preference
lies in the virtual power approach.

c. Illustrate your reasoning by means of an example like the eqn’s of motion for a 2D point mass
confined to move on a slope or a circle under the action of gravity. Also demonstrate and
discuss the physical interpretation of the Langrange multiplier.

Bonus Question: Determine the determinant of the system matrix [M DT ; D 0] of the double
pendulum from homework assignment 2. Is this always non-zero?
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