
Rigid Bodies
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④ Inertia tensor
: start with rotating body
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•
I is fine independent

,
since coordinates ×

, ,✗, ,✗, = ay,Z

are measured with respect to the body frame .

•
I is symmetric : We can diagonalize it using an

orthogonal matrix : eigenvalues : principle moment of
inertia

eigenvectors : principle axes
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Parallel axis theorem
. Ij
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= new origin displaced by 5
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from center of mass
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Angular momentum -
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general !

④ Free motion of a rigid body

Euler 's equations : FÉr=É , Ñ= fixed = origin
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Free tops . sphere : at = constant (spin axis = const )
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angle between [ and Ej fixed
see later (Euler 's angles )
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stability of asymmetric top all Ii 's different
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Geometric construction : as before
,
work in body frame
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Motion is periodic in body frame ( but not in fixed
frame ! /
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'

: hi
'

has constant
component along É
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Heavy symmetric top : add gravity , I, = Iz
fixed point P 1=1 COM )
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