Physics 105B — Spring 2007 — Homework 6

Due Friday, May 18, 5 pm
. Taylor, Problem 13.5
. Taylor, Problem 13.6
. Taylor, Problem 13.11
. Taylor, Problem 13.23
. Consider a simple plane pendulum consisting of a mass m attached to a string of
length I. After the pendulum is set into motion, the length of the string is
shortened at a constant rate (dl/dt = -o) where o is a positive constant. The
suspension point remains fixed. (a) Compute the Lagrangian and Hamiltonian
functions. (b) Compare the Hamiltonian and the total energy, and discuss the

conservation of energy for the system.

. Consider any two continuous functions of the generalized coordinates and
momenta g(gk , px) and h(gk , px). The Poisson brackets are defined as
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Verify the following properties of the Poisson Brackets
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If the Poisson bracket of two quantities vanishes, the quantities are said to
commute. If the Poisson bracket of two quantities equal unity, the quantities are
said to be canonically conjugate.

(d) Show that any quantity that does not depend explicitly on time and that
commutes with the Hamiltonian is a constant of motion



