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Participants:

Each group need turn in only one report.

Part I: Calibration
Give the generator calibration (in s™' V') and its standard deviation for your apparatus.

9 fouwnd the calibration coofficient s be 69.2 4 V"' with a shandard desiation of 0.3

Moment of Inertia
Fill in the table below with the values you found when calibrating your apparatus.

a1 (s72) | ag (s72) Tr (kgm?) Std Dev 7t (Nm)

88.7 -37.2 0.000050 0.000007 0.0076

Variation of Friction Torque with w
Fill in the table below with the values you found from a long coast.

Wtast (S_l) |a| (8_2) TF fast (N m) Wslow (S_l) |a| (8_2) TF slow (N m)

450 571.2 0.0026 700 32.8 0.0076
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Part ITA: Slow Collision
Type of collision (fur-on-fur or brass-on-fur): jur-en-jur

Tr (from Part 1): 0.000050 hgm® Tw (washer you dropped) 0.000047 hgm”

Fill in the tables below with the values you found in your experiment.

wi (571 | wa (s7Y) ot (s) ar (572) | aw (s72)

280 7135 0.5.24 =277 258

lal feont (572) | Treon (Nm) | Zrpwy (kgm?/s) | Treon (Nms) | (Zg + Zw)wo

36.8 0.00784 0.074 0.007 0073

1. Do the data in the above table confirm the conservation of angular momentum after
correcting for the impulse of the friction torque ?

2. Assuming constant angular acceleration, how many radians did the rotor rotate during
the collision ?

Orp = w1 0t + Sag 0t? = 108.7 radians.

3. Assuming constant angular acceleration, how many radians did the washer rotate during
the collision ?

‘9W = %OéW 0t = 35.4 radians.

4. How much did the washer slide on the rotor during the collision ?

108.7 - 35.4 = 73.3 nadians or 77.7 revelutions.
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Part Two: Fast Collision

Read w; and wy (the values of wr before and after the collision) from your graph and write
visible.)

them into the table below. (Take “after” to be the time when oscillations are no longer
values in the table as well.

Calculate the angular momentum before and after the collision and put those
wy (574

280

Trw (kgm?/s)

wy (571

(ZR -+ Iw) w9
0.074 T48

0.074
1. How much kinetic energy was lost over the entire course of the fast collision ?

/ 2 7 2 :
5 X 0.000050 X 280° - 5 X 0.000097 X 145~ = 1.96 - .06 = O.QOW,

2. What value did you measure for wgmi, (the value of wg at the bottom of the dip) ?
13747

Note: For the remaining two questions you may assume Zy, = Zg.

3. Use the conservation of momentum to find wy when wr = Wrmin-
(748 - 137) + 148 = 16547

(]

o0, \

4. Assuming the model represented by the sketch above is correct, how much kinetic energy
was contained in the oscillatory motion of the washer with respect to the rotor at the time
when wrp = Wrmin 7

2 X £ X.0.000050 X (148 - 131)7 = 0.000050 X 177 = 0.074 joules.
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