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Periodic Motion

Period: time required for one cycle of periodic
motion.

Freqguency: number of oscillations per unit time.

SI unit: cycle/second = 1/s = s~

This unitis called 117, = 1 cycle/second
the Hertz:
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Simple Harmonic Motion

A spring exerts a restoring force that is proportional
to the displacement from equilibrium:

F = —kx
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Simple harmonic motion (SHM)
Ne wt o"hldws 2
d*x

F=ma Y -kx mm—
dt

2
d—2X+W2x 0 where w #E
dt m

X = Acoswt +f) or
X =acoswt +bsinut

j : Phase angle. So the period:T = 2p, /?

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addison-Wesley



Simple harmonic motion (SHM)

Accordingly, velocity and acceleration are:

v= -Awsin(W +f
a= -Awcos(w +Hj

The maximum velocity and acceleration are

V... = Awv

max

Aoy = AW
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Simple harmonic motion viewed as a projection

A If you illuminate uniform circular motion, the shadow projection
will be undergoing simple harmonic motion. $@an be called
angular frequency or angular velocity.

(a) Apparatus for creating the reference circle (b) An abstract representation of the motion in (a)
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Watch variables change for a glider example
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Energy Conservation in Oscillatory Motion

As a function of time,

E=U+ K = 3kA? cos’(wt) + 3kA? sin?(wt)
= 2k A [cos?(wt) + sin®(wt)] = kA

So the total energy is constant; as the kinetic energy
Increases, the potential energy decreases, and vice
versa.
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The simple pendulum

A simple pendulum consists of a masw (of negligible
size) suspended by a string or rod of length.
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The Simple Pendulum

The restoring force is
proportional to sin d
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