AP Physics - Angular Inertia 

A rotating object will continue to rotate at constant angular velocity unless an outside torque acts on it.

Angular inertia ( property resists changes in rotation    -    I   

Acts like mass in linear systems
F = m a in linear motion In rotational systems,
T = I (.
Linear inertia only depended on mass - the bigger the mass, the bigger the inertia.  

Angular inertia depends on mass and how it is distributed.  

bigger the mass, bigger the angular inertia, 

farther the mass is located from the rotation axis, the greater the angular inertia.




Here are a few simple functions for angular inertia for some general shapes.
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I = mr2
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Flywheel is a spinning disk which stores rotational energy

Has a lot of angular inertia, which will keep it spinning for a very long time. 

Shape with greatest angular inertia for a given mass and radius is thin ring

 Flywheels designed with thin center and most of the mass at outer edge.   




When you stand up, gravity tries to make you fall.  

falling is a rotation.  

axis is your feet - gravity exerts torque on you.  

unsteady on feet -  throw arms straight out.  

stabilize you -  increase your angular inertia 

Circus high wire walkers carry a long pole. 

 Greatly increases angular inertia  -  more stable.  

Angular inertia is vector 

Angular Momentum is like angular inertia in motion.   

Once something starts rotating it wants to keep going.  The faster it rotates the more it wants to keep spinning. 

Angular momentum is a vector 



L = I (
Where L is the angular momentum, I is the angular inertia, and ( is the angular velocity.

Law of conservation of angular momentum ( If no net torque acts on a body or system, its angular momentum remains constant in both magnitude and direction.
Figure skater does fancy spin.  

She slowly rotating -  arms and leg extended.  

maximizes her angular inertia.  

angular momentum must be conserved   

Small angular velocity  X  large angular must equal the small angular inertia  X   large angular velocity.




Moving body has a powerful effect on rotation   

Many athletes use this:  wrestlers, acrobats, divers, and gymnasts to name a few.  

Diver tucks body into ball to spin 

Extend body - increases L

slows his angular velocity.
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