PHYS 503 Test 2
October, 2016

* Asterisked sections are for graduate students only.
1. [10 points]

Find the gravitational force on a mass m at a radius r inside a uniform spherical
shell of mass M and with inner and outer radii R;, and Ry, respectively.

2. [20 points]

A string of length ¢ has a mass m at each end, and passes through a hole in a
horizontal frictionless table. One mass moves horizontally on the table, while

the other hangs vertically downwards; see the figure. Note that the hanging
mass does not oscillate like a pendulum.

(a) Write down the Lagrangian for this system.
(b) Find the Euler-Lagrange equations of motion.
(c) Find expressions for the generalized momenta.
(d) Find the Hamiltonian for the system.

e) Does H equal the total energy of the system? Explain.

f) Are H and the generalized momenta constants of motion?
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