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Solutions

Problem 1:

Write the definition of the specific angular momentum in cylindrical coordinates:
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So, we have:
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We can now write:
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So, this implies that:
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which is equivalent to
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and thus L, being constant.
Problem 2:

For a given potential ®(7), the acceleration reads:
a(r) = —Vo(7)

General cartesian:
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Spherical symmetry:
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Cylindrical symmetry:
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The derivative of the potentials are the following:

a) Point mass:

b) Plummer-Schuster potential:
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¢) Miyamoto-Nagai potential:
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d) Harmonic potential:
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The circular velocity follows trivially :
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So does the period :
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Problem 3:

For a given potential in cylindrical coordinates ®(R, 0, z), the vertical and epicyclic
frequencies read:
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For the point mass, one obtains (dropping the g subscript for short):
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For the Plummer-Schuster potential:

For the Miyamoto-Nagai potential:
M
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