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4.4 Harmonic Motion Classification Qualitative Exercises

4.4 Harmonic Motion

Models of Harmonic Motion
Mass-Spring System
Pendulum For Small φ
RLC-Circuit

Classification of Harmonic Motion
Undamped Case
Underdamped Case
Critically damped Case
Overdamped Case

Qualitative Features of Harmonic Motion
Undamped Case
Underdamped Case
Critically damped Case
Overdamped Case

Worked out Examples from Exercises
11, 22
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Harmonic Motion: Mass-Spring System
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Harmonic Motion: Pendulum For Small φ
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Harmonic Motion: RLC-Circuit
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Classification of Harmonic Motion: Mass-Spring System

Mass-Spring System

DE:
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Characteristic Eqn:
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Classification

1 Undamped Case:

µ = 0

2 Underdamped Case:

0 < µ2 < 4km

3 Critically damped Case:

µ2 = 4km

4 Overdamped Case:

µ2 > 4km
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Mass-Spring System: Undamped Case (µ = 0)
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Mass-Spring System: Underdamped Case (0 < µ2 < 4km)
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Mass-Spring System: Critically damped Case (µ2 = 4km)
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Mass-Spring System: Overdamped Case (µ2 > 4km)
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Harmonic Motion: Undamped Case
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Harmonic Motion: Underdamped Case
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Harmonic Motion: Critically and Overdamped Cases

Critically and Overdamped Cases:
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Exercise 4.4.11

Jiwen He, University of Houston Math 3331 Differential Equations Summer, 2014 14 / 16



4.4 Harmonic Motion Classification Qualitative Exercises

Exercise 4.4.22
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Exercise 4.4.22 (cont.)
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