Degrees of Freedom (DOF)

Q: What is a degree-of-freedom?
- informally, the ways in which the system can move
- more formally, the minimum number of independent variables to
fully describe the system configuration
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Another Rotational Example
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Chapter 1 - Free Vibration of 1IDOF Systems
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Equivalent Springs

Springs in Series
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Springs in Parallel

\Qﬁo\: \<\ *\<9

5

Ll cosstos o <gries

m
Keq
m
Keq

Aside:

l¢'ké assumes that the spring is linear. We can usually only make this
assumption within some small region.
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Rotational Vibration & Linearization (Sec.

1.3)
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Linearization

Typically, we linearize about some operating point. In many cases, it
makes sense to linearize about an equilibrium position.

Q: How do we know what the equilibrium positions are?
One "trick" is to eliminate the "motion" variables (velocity and higher
order derivatives) from the equation of motion.
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Q: Two equilibrium points... Which one should we choose?
It depends on the system and its operating conditions. In this case:
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Taylor Series Expansion
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Q: What do you notice about this equation?
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