
Lecture 19
(Energy in Rotational Motion & 

Moments of Inertia)
Physics 160-02 Spring 2017

Douglas Fields





Review

• Linear

– For const a:

– Kinetic energy:
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• Rotational

– For const α:

– Kinetic energy:



Continuous Distributions

• Generalization of the sum

• But what is dm???

• In Cartesian coordinates then we can write
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Densities

• In physics we use a “standard notation” for 
densities of different types:

– Linear density λ = mass/unit length

– Area or surface density σ = mass/unit area

– Volume density ρ = mass/unit volume

• These can be constant throughout an object, 
or can be a function of position.

• Examples…



• Thin disk of uniform density (mass/unit area)

Example
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• Thin disk of uniform density (mass/unit area) with 
hole

Example
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• Thin disk of NON-uniform density (mass/unit area): 

Example
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• Sphere of uniform density (mass/unit volume)

Example
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Moments of Inertia



Parallel Axis Theorem

• If we know the moment of inertia about 
an axis that passes through the center of 
mass of an object, then the moment of 
inertia about any axis parallel to that a 
distance d away is given by: 
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Problem 9.49



Problem 9.85



Problem 9.89


