
Homework Assignment 1
Due date: Sunday, March 22, 2015.

1. Consider the torqued pendulum:

.
x = p

.
p = −ω2

0 sin x + b, (x, p) ∈ T × R

(a) Find the Hamiltonian and identify the potential.

(b) Draw the potential and find the global phase space diagram (schemat-
ically).

(c) Establish that in mechanical systems fixed points are always associ-
ated with the potential extremal points.

(d) Relate, for a one dimensional potential V (x), the type of the extremal
points with the stability of the corresponding fixed points (schemat-
ically, by geometrical means).

2. Consider the product system:

H(x, p) =
n∑

i=1

(p2
i /2 + Vi(xi)), (x, p) ∈ Rn × Rn. (1)

Show that each of the individual energies Hi(xi, pi) = p2
i /2 + Vi(xi) is an

integral of motion. List some of the possible solutions of such a system.

3. Execresise 1,2 from Meiss book, Chapter 9
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