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EXPERIMENT AM; ANGULAR MOMENTUM
DATA ANALYSIS
Moment of Inertia:

a) In experiment AM, A 1" US Standard Washer has inner radius r; and an outer
radius r, Calculate the moment of inertia I; and I, of each washer from the
expression,
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Calibration of the Motor/Generator:

b) The voltage generated by the motor is linearly proportional to the angular
velocity of the motor, w= BV , where f is the constant of proportionality. Recall that
the angular frequency w=2xf ; where f is the frequency. Do not confuse the two

quantities or their units: w (rad/s) and f (Hz). Calculate your value for § from your
stroboscopic measurement of voltage generated by the motor when it is spinning at
30 Hz.

I found that 1.40+0.5V = 30 Hz. Thus f=2x (30 Hz)/ 1.40 V=1.35x 10° rad /sec- V.

Experiment 1:

Plot the voltage readings versus time for the three runs on three sheet of
linear graph paper, arranging to have the first reading always at the zero of time.
Select the most representative run and draw the best-fit straight line through the
combined points. Use the slope of the line to deduce the frictional torque that slows
the washer. Here’s how to do that. Convert the measured slope of your best-fit line,

dV/dt to a value for dw/dt using the calibration you made for voltage and angular
frequency. Recall that the angular acceleration is a=dw/dt hence the frictional
torque is given by t=1, . Use SI units throughout; do not mix units from different

systems.
-“Data axpt 1 11/2109"

time (=ac) exptl.1 V expti2v expt 1.3V expt 1.4V expt1.5V
3 0.00 1.61 1.64 1.66 1.59 1.65
1 1.11 1.44 1.39 1.40 1.35 1.39
2 2.23 1.22 1.18 1.18 1.21 1.17
3 3.34 1.02 0.990 0.990 1.01 1.04
4 4.45 0.890 0.810 0.810 0.820 0.850
5 557 0.710 0.690 0.890 0.650 0.680
6 6.68 0.530 0.520 0.520 0.530 0.500
7 7.79 0.360 0.350 0.340 0.360 0.340
8 8.81 0.198 0.207 0.189 0.129 0.184
9 10.0 0.129 0.128 0.108 0.110

10 11.1 0.104 0.0140




Voltage (V)
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..... y = 1.54 - 0.143x R= 0.992

Frictional Torque: Trial 1
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Titre (3)
----- ¥y =152 - 0.144x R= 0.993
----- y=1.56-0,153x R= 0.994
Frictional Torque: Trial 2 Frictional Torque: Trial 3
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