Announcements

1. HW Assignments #19-24 have been posted.

2. Physics lecture and workshop this week on teaching
techniques for PHY 113 & 114

(http://www.wfu.edu/physics/seminars/chabay.html)
3. Topics for today:

Simple harmonic motion for a spring

Simple harmonic motion for a pendulum

Notion of resonance



Simple harmonic motion:
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x(t) = Acos(wt+¢); ®= \F
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Note that: Constants

v(t) = % = —Awsin(wt + Q)

a(t) = % =—Aw’ cos(ot + )

Conveniently
evaluated in
radians



Mechanical energy associated with simple harmonic motion
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Peer instruction question

The diagram on the left shows a
graph of potential energy versus
height y for a system whose total
energy 1s E=294J. What 1s the
largest value of y that this system
can have?

(a)Om (b) 3m (¢c) Sm



Simple harmonic motion for a pendulum:
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Approximation for small O:
sin® = O
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dt* L
Solution :

O(t) = Acos(ot+@); ®= 5
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The notion of resonance:
Suppose  F=-kx+F, sin(Qt)
According to Newton:

2
—ox+ F, sin(Qt) = m%
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Differential equation ("inhomogeneous"):
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dt m  m




Physics of a “driven” harmonic oscillator:
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B I .
W—_x F(t)=1 N sin (3t)

x=10

Examples:

Suppose a mass m=0.2 kg 1s attached to a spring with
k=1.81N/m and an oscillating driving force as shown
above. Find the steady-state displacement x(t).

Fy/m Sin(Qf) = 1/0.2 :
1.81/0.2-3

x(t) = sin(37) m =100 sin(3¢) m

k/m—Q?




Pendulum example:

Suppose L=2m, what 1s the
period of the pendulum?
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O(t) = Acos(wt +@); ®= .



