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CONSERVATION OF ANGULAR MOMENTUM





�
Background


	The principle of conservation of angular momentum is one of the basic conservation laws of physics. It plays an important role even in sports such as ice skating, diving, and gymnastics. Angular momentum is the rotational analog of momentum, which is just the product of mass and velocity. Angular momentum, L, is just the combination of angular velocity, w, and moment of inertia, I.





	L = I x w





	Angular momentum is really a fairly complicated concept because it involves directions as well as magnitude, so you may want to review the related concepts in your text and other books. But it is relatively easy to observe.
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Materials 


	Golf ball 


	Screw eye


	String (about 2 m) 


	Glass tube





Instructions


	This is primarily a demonstration experiment which does not require an ice skating rink or a rotating chair. One makes observations but does not need to take data.


	Attach the string to the golf ball with the screw eye. Then thread the string attached to the golf ball through the glass tube. Hold the tube in one hand and the string in the other hand. With both hands close together spin the ball in a circle over your head in a circle with a radius, r, of about 1 meter. 
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	When it is spinning nicely pull the ball toward the center of the circle by moving the hand holding the string away from the tube thus causing the ball to orbit in a smaller circle. What happens to the ball?


	Repeat the above several times until you are reasonably certain of the effect.


	Now repeat the above in reverse. Spin the ball in a small orbit by starting with the ball on a short section of string (about 0.2 m with the hand holding the string well away from the glass tube). Now let the string feed out through the tube increasing the radius of the orbit. What happens to the ball?


	You might also spin the golf ball in an intermediate orbit and then draw the string in and out several times rather rapidly. The radius of the orbit does not need to change a great deal to observe the effect.


	Care needs to be exercised to see that you don't hit yourself, anyone standing nearby, or any other object. In particular be careful as the ball slows down and it begins to drop down due to the pull of gravity.





Extensions


	The simplest extension is to make the experiment quantitative, measure the angular momentum by timing several revolutions with the stop watch. Calculate the angular momentum when the orbit is large and then when it is small. These measurements are easier to do with the help of a patner.


	The reference will remind you that �the moment of inertia of a ball on the end of a string is 





	I = m r2





where I is the moment of inertia, m is the mass of the ball, and r is the radius of the circle which the ball makes. Thus





	L = I w


	L= w m r2





Remember that w is measured in radius per second.


	An advanced extension is to consider the energy of the system when the ball has a large radius and then when the radius is small. How does the energy differ? What causes the difference?





Report


	The report can be a simple narrative d
