Simple Pendulum
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However, because of the sin θ, we don’t have simple harmonic motion because there is no linear relationship between force and displacement. So, we do something called linearization.

For small θ’s, 
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Thus, we can form a new equation:
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For standard simple harmonic motion, 
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For a simple pendulum,
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, and 
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What this means: mass is independent of period, so no matter how heavy/high you pull the pendulum, the period will always be the same.

Here’s a more complex version:
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Linearize!
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Look familiar? This is the equation for simple harmonic motion.

Solution to that equation:
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Physical Pendulum
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d = distance from center of mass to attachment point
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