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Physics 321 Quiz #5 - Wednesday, Oct. 21

Work in groups of 2. Note this problem is HW problem #6 from Chapter 4 of the lecture notes,
and is part of next week’s assignment. Consider a particle of massmmoving in a potential

U = α ln(r/a).

a.) If the particle is moving in a circular orbit of radius R, find the angular frequency θ̇. Solve
this by setting F = mθ̇2r.

b.) Express the angular momentum L in terms of α, m andR. Also expressR in terms of L, α
andm.

c.) Sketch the effective radial potential, Veff(r), for a particle with angular momentum L. (No
longer necessarily moving in a circular orbit.)

d.) Find the position of the minimum of Veff in terms of L, α andm, then compare to the result
of (b).

e.) What is the effective spring constant for a particle at the minimum of Veff ? Express your
answer in terms of L,m and α.

f.) What is the angular frequency, ω, for small oscillations of r about the Rmin? Express your
answer in terms of θ̇ from part (a).

Solution:
a)
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b)
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√
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c)

Veff = α ln(r/a) +
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e)
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f)
ω =

√
keffm =

√
2
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L
= θ̇
√
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