
Physical Pendulum Lab
Verify the relation between the period of an oscillating meter stick and the location of the suspension point along the length of the meter stick. 
Equipment: A meterstick with holes, a place to hang it, and a stopwatch

Background: Yesterday in class, we learned how to find the period of a physical pendulum. We saw the relation between the period of a physical pendulum, the moment of inertia of the object and the distance from the object’s CM to the point of suspension.  Hopefully, you will recall the result that we found was something like …. In fact, it was exactly like….. 
[image: image1.emf]


(Make sure you are able to get this result yourself from first principles) 

Procedure: Determine the period of the oscillating meter stick suspended at 5 (or more) of the holes.  For each hole, find at least 3 times for 20 oscillations and find the best value of the period. Look carefully at how the stick oscillates to make the best determination of the location of the point of suspension. Make sure that the range of values of d is as large as possible (Use some holes close to CM, some far from CM) 
(This time let’s not get into the uncertainties, that may take too much time)
(1) Plot T vs d.  Does it fit with the behavior of T that we discussed yesterday?  How so?  Make your best estimate of d that will result in the minimum period. 
(2) We always like to plot something that yields a linear relationship.  Take the equation above, square it, do some manipulation and find two quantities that we could plot to give a linear relationship that will verify Equation 1.  Check you results with me before you start plotting. Eventually, I may help you in your decision!
 Using your data, Make a plot corresponding to what you just found to be a good combination of T’s 
and d’s.

Looking at the results of this exercise, what do the slope and intercept of your graph mean?   Use your graph and your line of best fit to determine g and I cm.
New material to learn from this …..
We have seen that all of these moments of inertia consist of 3 things… 

(a) a single factor of mass

(b) two factors of a linear dimension and 

(c) a numerical constant that depends upon the geometry of the problem
Over, please
Suppose that we lump together (b) and (c) and together think of them as the square of some “distance”.  The square root of that quantity is called the radius of gyration, k. Here’s one way to interpret it. If I concentrated all of the mass of the object at that distance k from the axis of rotation and calculated the moment on inertia, I would get the same value as if I had done the integration as we did in class.  In other words, all the “mess” of the integration and the dimensions of the object are summed up in one parameter, k.

The radius of gyration depends upon (a) the geometry of the situation and (b) the placement of the axis of rotation (i.e. the radius of gyration of a long thin rod is not the same for axes passing through the end and the CM of the rod.) 
Rewriting Equation 1 in terms of the radius of gyration, we know that…. 
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How could you use the graph you just made (of “something” vs “something else”!) to find kcm for a uniform rod?
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