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Problem 1. Consider the Kepler problem with Hamiltonian

2
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and angular momentum
M=rxp.
Define the Laplace-Runge-Lenz vector
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r

(1) Use Hamilton’s equations to show that the Laplace-Runge-Lenz vector is an integral of
motion.
(2) Compute A using
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and show that every term cancels identically.
Problem 2. Consider the Hamilton—Jacobi equationfor the Kepler problem
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(1) Separate variables in polar coordinates.
(2) Find ¢ in terms of r.



