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Problem 1 Give definitions/explanations of the following terms:

a) Equilibrium condition.

b) Canonical momentum, conjugate momentum, mechanical momentum
and generalised momentum.

c) Cyclic coordinate.

Problem 2 Lagrange’s equations

a) Why can we not directly include terms for dissipating forces (such as
air resistance or friction) in the Lagrangian?

b) We have derived the following equation in the lectures
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Explain the contents and meaning of the Eq. (1).

c) What is the relation between Fj and the potential energy (that we
have seen so far)?

d) How does Eq. (1) relate to Lagrange’s equations?

e) Can Eq. (1) be used to include a velocity dependent potential in the
Lagrangian? In other words, what is the condition a velocity dependent
potential must satisfy to be included directly in the Lagrangian?


