(Oscillations)

6.1 (SHM Simple Harmonic Motion)
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F (t) = ma, (t) = - mrw” coswt +f ) = - mw’x = - kx



(restoring force)
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E=K+U =imV’ +1kx* =const. b E=1kx, =9.0°10°J
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6.2 (Simple Pendulum) (Physical Pendulum)
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Chrigtian Hyugens (1629- 1659), the greatest clockmaker in history,
suggested that an internationd unit of length could be defined as the length of a
smple pendulum having a period of 1 s What would it be in unit of meter?
Solving the equation above, we get
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A uniform rod of mass M and length L is pivoted about one end and
oxtillatesin averticd plane. Find the period of the oscillation if the amplitude of the

motion issmal.

We can find the moment of inertiain the previous chapter to be | = ML%/3.

Subgtituting these quantities into the equation gives
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(Torsional Pendulum)
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6.3 (Damped Oscillators)
(dissipative)
(damped)
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(restoring force)
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An automotive suspension system consists of a combination of spring and
shock absorbers, as shown in the figure. If you were an automotive engineer, would

you design a suspension system that was underdamped, critically damped, or

overdamped?
2 &
| = = 8hock absorher
Cleiil spring. i
t—{hl or other viscous uid
I
camed— [Micton with hioles

]

=

i
1a
6.4 (Forced Oscillator)
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(P) = 2gn<x2> = 2gnc2vxﬁ<sin2(w +f )>
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