Rotational Kinetic Energy and Inertia


Physics 202








If the center of mass of an object is moving with velocity v we say that this object has kinetic energy.   A spinning object with a stationary center of mass evidently has kinetic energy, too, even though v = 0.  It seems we need to be more careful with our definitions.


From now on, we will refer to the stuff we used to call “kinetic energy” as “translational kinetic energy:”


� EMBED Equation.2  ���


Now we need to figure out how to calculate “rotational kinetic energy.”


� EMBED Word.Picture.6  ���


Imagine the wheel above with a bunch of masses (blocks) attached to it.  Assume that the wheel is massless so that all of the kinetic energy that we need to think about is associated with the blocks.  (The kinetic energy of the system is the kinetic energy of the blocks.)


Do the blocks have translational kinetic energy?  How much?


Write down an expression for the total kinetic energy of the system.


Can you write down the kinetic energy of each mass in terms of the angular velocity of the system, (?  (Hint: how doe the velocity of each block relate to the angular velocity of the system?)


Can you write down the total kinetic energy of the system in terms of the angular velocity of the system, (?  (It should be the sum of a bunch of terms.)


Look at the sum in part 3.  What can be factored out of that sum? Can you simplify it?


Translational kinetic energy can be written as


“ (half) (inertia) (velocity)2  .”


Can you rewrite your formula from part 4 in this way?


Call the formula from part 5 “rotational kinetic energy.” Compare this formula to the formula for translational kinetic energy.


What
