Chapter 11

Angular Momentum
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Learning Goals for Chapter 11

* To study angular momentum and its conservation

* To relate rotational dynamics and angular
momentum




Definition of Angular momentum

Analogy between linear and angular variables:

Linear momentum (p=mv) — Angular momentum (L=1®?)
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L=I& only when the rigid object is rotating-abouta symmetr§ axis.
Think of the object is a sum of many point particles.

The angular momentum of each point particle is:

L=F x P =T x (mv) (definition)
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Compare linear and rotational dynamics

Linear Rotational dynamics of a rigid object
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Conservation of Angular momentum

* The frictionless platform ensures the external torque along
the z-direction is zero=>L, is conserved
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This is how a car’ s clutch works-conservation of

angular momentum
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Forces F and —F are along the axis of rotation,
and thus exert no torque about this axis on
either disk.
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Conservation of angular momentum in daily devices:

Gyroscope - A fast spinning top whose angular
momentum vector points at a fixed direction in space =>

a navigation device.
Fast rotating bicycle wheels keep the bicycle stable.

What is the purpose of the small propeller at the back of
a helicopter?




Gyroscopic precession

(a) Rotating flywheel

® If CXtemal tOrque :/ When the flywheel is rotating, the system
starts with an angular momentum l_fl parallel
:O, there Could be to the flywheel’s axis of rotation.

7z  Rotation of flywheel

precession motion.

y 7 Torque due to weight
force (as in Figure 10.33)
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When the flywheel and its axis are stationary,
they will fall to the table surface. When the

flywheel spins, it and its axis “float” in the air
while moving in a circle about the pivot. x




