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Acceleration:   a=F/m [m/s2]
1.1. Positive:   free fallPositive:   free fall

22 Zero: constant speed (65 mph on a highway)Zero: constant speed (65 mph on a highway)2.2. Zero:         constant speed   (65 mph on a highway)Zero:         constant speed   (65 mph on a highway)

3.3. Negative   motion Negative   motion under friction  under friction  
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Acceleration
• Average acceleration

• Instantaneous acceleration

• Constant acceleration
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Examples of SHM

1.1. Projection of the Projection of the 
Circular motion.Circular motion.

2.2. PendulumPendulum

3.3. Spring+weightSpring+weight
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Simple Harmonic Motion
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Simple Harmonic Motion (SHM)
11 A li d iA li d i1.1. Amplitude is Amplitude is 

differentdifferent

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

33 Phase is differentPhase is different3.3. Phase is different.Phase is different.
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Displacement, Velocity, and 
Acceleration of SHMAcceleration of SHM
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Displacement, Velocity, and 
Acceleration of SHMAcceleration of SHM
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The Force Law for SHM
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Examples of SHM

1.1. Projection of the Projection of the 
Circular motion.Circular motion.

2.2. PendulumPendulum

3.3. Spring+weightSpring+weight
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Examples of nonSHM

1. Torsion Pendulum 1. Torsion Pendulum 
with with the moving the moving 

i ht  i ht  weights weights 

2. Coupled Pendulums2. Coupled Pendulums
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Energy of SHM

+ + mgxmgx
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I I ⋅⋅ αα = = ττ
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Damping of harmonic oscillationsDamping of harmonic oscillations

Mechanical Energy Mechanical Energy 00
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Damping of harmonic oscillationsDamping of harmonic oscillations

D i FD i FDamping ForceDamping Force
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