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Lecture 12-13
Physics 106

Fall 2006

•Physical Pendulum
•Oscillations 

HW&R

http://web.njit.edu/~sirenko/
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Simple Harmonic Motion
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Simple Harmonic Motion (SHM)
1.1. Amplitude is Amplitude is 

differentdifferent

2.2. Period (or frequency) Period (or frequency) 
is different.is different.

3.3. Phase is different.Phase is different.

11/21/2006 Andrei Sirenko, NJIT 4

Displacement, Velocity, and 
Acceleration of SHM
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Examples of SHM

1.1. PendulumPendulum

2.2. Spring+weightSpring+weight

Which parameters of the system are important ?Which parameters of the system are important ?
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Displacement, Velocity, and Acceleration 
of Simple Harmonic Motion
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The Force Law for SHM

Force does not depend 
on the amplitude

11/21/2006 Andrei Sirenko, NJIT 8

Energy of SHM

+ + mgxmgx
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I I ⋅⋅ αα = = ττ
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Any rigid body behaves Any rigid body behaves 
like SHO close to like SHO close to 
stable equilibrium stable equilibrium 

Compare to:Compare to:

for SHO for SHO 
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QZ:QZ:

Hint:Hint: use the formula for the period and think about  I (rotational use the formula for the period and think about  I (rotational 
inertia). Since the exact shape is not given to us in the text oinertia). Since the exact shape is not given to us in the text of f 
the problem, then we can try to check a couple of different the problem, then we can try to check a couple of different 
shapes;  point mass                            solid rod  shapes;  point mass                            solid rod  I = 1/3 mLI = 1/3 mL22
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Mechanical Energy Mechanical Energy 00

Damping of harmonic oscillationsDamping of harmonic oscillations
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Damping ForceDamping Force

Damping of harmonic oscillationsDamping of harmonic oscillations
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Damping of harmonic oscillationsDamping of harmonic oscillations

Conclusion:Conclusion:

Amplitude X(t) and Amplitude X(t) and 
Mechanical energy Mechanical energy 
E(t)  decrease with E(t)  decrease with 
time exponentiallytime exponentially


