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PH 112 Laboratory  MJM   Rotational inertia experiment notes.

To begin, carry out steps 1) through 4 of the procedure, pp. 3-34, 35.

Steps 5 and 6 - EXPERIMENTAL PROCEDURE

The setup you will use differs somewhat from 

that in the lab manual.  You will turn the platter 

and spindle over and conduct the experiment 

with it inverted, as shown in the sketch.

platter


               use largest spindle

Wind the string only on the largest spindle, not any of the others.  Run the string over the largest radius of the pulley on the rotational sensor. Don't use any other radii. These two are about the same radius, close to 5 cm.  Be sure to do a calibration run where you move the platter through one or more full revolutions, and check the reading on the Logger graph. This will give you a ratio between angle turned by the platter, and angle turned by the rotational sensor. This ratio should not be too far from 1.

First, use four different masses (two trials each) and determine the angular acceleration for each, employing the Logger fitting routine. Second, add the ring-shaped attachment to the top surface of the platter. The ring has two small nubs, which will fit in holes on the platter. Now do four different masses (two trials each) and determine the angular acceleration for each trial by fitting with Logger.

The first of these sets will enable you to determine the rotational inertia of the platter and spindle, while the second set will let you find the combined rotational inertia of the platter and the ring. This is to be done by plotting (1 vs m (angular acceleration vs. hanging mass). See Equation (E), p. 3-36.  

Slope and its uncertainty. You can type the data into Logger fairly quickly, then tell it to add a graph. Then you drag over the graph and use the 'R=' tool on the top menu. This will give a box with the slope in it. If the box does not have the slope uncertainty, right-click, and under Linear Fit Options click Standard Deviation of the Slope.

You do not need to do Steps 6a), 7) or 8). These involve using different radii on the spindle.

Do carry out Step 9) and the error propagation in I.

You must find two values of I. One is for the platter and spindle by itself, and the other is for the platter and spindle with the ring added on top. So you must find the uncertainty in Iplatter and spindle , and also in Iring.

Suggestions for your report. Include one or two typical fits of your angle vs. time graphs. These could be hand sketches or pasted in from Logger. Avoid repetetive plots which add no value. Include the two essential graphs (( vs. m), with a data table for each. Include one sample calculation of each type. Error propagation should be made clear. If you claim an uncertainty of ( 0.02 cm for a diameter, explain why you did that.

Calculate a theoretical value for Iplatter and spindle (p. 3-37). This value will be improved if you account for the aluminum spindle mass. Compare to your experimental result. Ditto for the ring-shaped mass, comparing its theoretical value to the one you determined experimentally. Does each of these two I's agree with its theoretical counterpart within estimated experimental error?

