Angular Momentum

Definitions:
Linear momentum:

P =mu

Relationship to Force:

ﬁnetzzﬁ:%

Linear Momentum Conservation:

Zﬁi - Zﬁf

Example: Angular Momentum of a Wheel

Wheel at rest

Angular momentum:

—

L=Fxp, L=1IF
Relationship to Torque:
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Tnet = ZT = dt

Angular Momentum Conservation:

2 Li=> L

Spinning wheel




Person on Turntable (clicker)

A physics professor stands at the center of a frictionless turntable with arms outstretched and a dumbbell in
each hand. He is set rotating about the vertical axis, making one rotation per second. If he pulls his arms to his
stomach, the rotational inertia is reduced by 1/5. His final angular velocity:
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Person on Turntable
A physics professor stands at the center of a frictionless turntable with arms outstretched and a 5 kg dumbbell
in each hand. He is set rotating about the vertical axis, making one revolution in 2.0 s (7 rad/s). Find his final

angular velocity in rad/s if he pulls the dumbbells in to his stomach. His moment of inertia (without the
dumbbells) is 3.0 kg m? with arms outstretched and 2.2 kg m? with his hands at his stomach. The dumbbells are
1.0 m from the axis initially and 0.20 m at the end.
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