AP Physics - Harmonic LP
Periodic Motion (   body moves back and forth with fixed path over definite interval of time

Harmonic Motion (   Periodic motion – no friction – produced by restoring force directly proportional to the displacement and oppositely directed.

Restoring force direction --  
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Mass is being pushed or pulled   

Amplitude, A   (  Maximum distance traveled away from equilibrium position

Period,  T  (   time it takes to do one cycle

Frequency,  f    (   number of cycles per unit of time.

Graph of displacement vs time
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Points where v is zero or max 
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Acceleration and displacement

Hooke’s Law
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minus sign (  force exerted by spring always opposite the displacement
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Second law
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a not constant because F is not constant
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At x = 0,  a = 0,   no displacement

Accel ranges over 
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Acceleration is zero and max
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Release point determines amplitude

Relation between frequency and period

Frequency is number of cycles per unit time
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Therefore:
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Also
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Hertz    
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· Period of system is 0.00210 s.  What is the frequency?
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Total E of system and amplitude

The energy in system is the PE when displaced by the amplitude (max  x  value):
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Total E  is proportional to square of amplitude
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Graph of KE and PE  vs  Time

Identify points where E is all KE or PE

Calculate KE and PE of system

Recall   Conservation of energy:
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No Gravitational PE
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   for any displacement:
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Period of spring system
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· A 345 g block is oscillating with a spring system where the spring has a spring constant of 125 N/m.  What is the period of the system?

[image: image21.wmf]2

m

T

k

p

=




[image: image22.wmf]2

1

20.345

1

125

Tkg

kgm

m

s

p

æö

ç÷

ç÷

=

×

ç÷

×

ç÷

èø


 
[image: image23.wmf]0.330

Ts

=


Period of pendulum

Pendulum is harmonic system  
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Period is constant for small angles
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Period depends only on length of pendulum

· A tall tower has a cable attached to the ceiling with a heavy weight suspended at the bottom near the floor.  If the period of the pendulum is 15.0 s, how long is the cable?
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