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[33] 10000000 (One-dimensional chain of coupled oscillators)
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[34] ODOOODOO (Coupled oscillators)
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[35] ODOOOOO (Parametric oscillation)
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[36] D OOO0O: 000 (Nonlinear oscillation: periodic solution)
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[37] Larmor OO O OO (Larmor precession; Joseph Larmor (1857-1942))
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[38] DOOODOO (Gyroscopic effects)
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[39] ODOOO (Yo-yo)
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[40] ODOOO0OO0OOO0OO0O00O0O (Mass points hung with a spring and a string)
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[41] DOOOO: 000 (Nonlinear oscillation: perturbative treatment)

Let us consider an anharmonic oscillator described by the Lagrangian

k
L="32 Ba2ygpt (a>0).
2 2
(1) Plot the potential and determine the condition for oscillatory motion in terms of the total efiergy
(2) Assuming that: is sufficiently small, by solving the equation of motion up to the first order, in

obtain the oscillation period.
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[42] O OO0 (Dispersion relation)
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[43] DOO0ODOOODOOOO0OOO (Oscillation under a time-dependent Lagrangian)
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[44] DOOOO: 00000000O0OO (Nonlinear oscillation: a simple pendulum with a

vertically oscillating pivot)

Let us consider the small amplitude oscillation of a simple pendulum, which consists of a massless
rod of lengthl and a mass point of massmoving in a vertical plane. The pivot is oscillating vertically
asz, = Acoswt. Let us assume that < [.

(1) Write down the Lagrangian of this system.
(2) The motion is known to become unstable if the angular frequency of the pivot motion is sufficiently
close t02+/g/1. Forw = 24/g/1 + e with |¢| < \/g/1, find the condition for such instability.

[45] DOOOOOO 200000 (Oscillatory motion of two mass points
connected by a rod)
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