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Consider the following three simple harmonic oscillators (aka, springs):
(1) an undriven, undamped simple harmonic oscillator
(2) adamped simple harmonic oscillator
(3) adriven simple harmonic oscillator

g, (a) State whether each of the three systems is a Hamiltonian canonical system. (Remember, in
) order to be a Hamiltonian canonical system, its Hamiltonian function must exist and
accurately and fully portray the system).

(1) Hamiltonian canonical system . - | Setmr Aoinio o,
: g s s 3 - SRV AT -
(2) not a Hamiltonian canonical system | bk

(3 )unet-a-tamiltonian canonteal-systeny- Mm\}/ 6 M.«:&\? N o im

S (b) Given that each of the simple harmonic oscillators has a period of 2n and given an
’ ensemble of systems at to = 0, on each of the following three phase space plots, sketch and
label the ensemble of systems at time t; = /2, time t; = 7, time t3 = 37/2, and time t; = 27.
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G
(1) undriven, undamped (2) damped

(3) driven

5,3 (c) For which of the three systems is the area of the ensemble conserved over time? Why?
g (hint: check the correlation between the systems whose areas are conserved and your
answers to part a)

The area of the ensemble is conserved over time for system (1) because system (1)
is a Hamiltonian canonical system. (Therefore, Liouville’s Theorem applies, but

the student does not need to mention Liouville’s Theorem for full credit.) i I oA
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