Rotational kinetic energy
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The rotational kinetic energy of an object can be written as
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Proof

The total kinetic energy of an object that is only spinning with angular velocity w

can be written as
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Now we can use the identity
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Now let's consider the total angular momentum of the object
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In addition, since
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Finally, if the frame of reference is aligned to the principal axes so that then tensor
of inertia is diagonal
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