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Data sheet
Instructions: This lab report is due at the end of the lab session. We recommend completing the Data sheet before

starting the Questions section.

Part 1 — Measuring the moment of inertia

[0.5] Record the diameter of the pulley on the rotary motion sensor:

D= ( + ) m
[1] Measure the mass of the aluminum discs and the diameter of the first disc:
M, = ( * ) kg
M, = ( * ) ke
D, = ( + ) m
[4] Fill the following table. You do not have to report uncertainties. Keep 4 significant figures for the angular acceleration

and 3 sig. figs for the torque. Use the absolute value for the angular acceleration.

Table 1 — Angular accelerations of a disc pulled by various forces

Hanging mass Angular acceleration Torque
Run m a T=mr(g — ar)
(kg) (rad/s?) (N-m)

Empty hook

Hook + =~ 0.0025 kg

Hook + ~ 0.0050 kg

Hook + ~ 0.0075 kg

Hook + ~ 0.0100 kg

Hook + ~ 0.0125 kg

Laboratory report: Rotational dynamics




(4] Fill the following table. You do not have to report uncertainties. Keep 4 significant figures for the angular acceleration
and 3 sig. figs for the torque. Use the absolute value for the angular acceleration.

Table 2 - Angular accelerations of two discs pulled by various forces

Hanging mass Angular acceleration Torque
Run m a T=mr(g — ar)
(kg) (rad/s?) (N-m)
Empty hook

Hook + ~ 0.0025 kg

Hook + ~ 0.0050 kg

Hook + ~ 0.0075 kg

Hook + ~ 0.0100 kg

Hook + ~ 0.0125 kg

[0.5] Measure the mass of the rod-masses system:

Myod-masses = (

+

) kg

(4] Fill the following table. You do not have to report uncertainties. Keep 4 significant figures for the angular acceleration
and 3 sig. figs for the torque. Use the absolute value for the angular acceleration.

Table 3 - Angular accelerations of a rod-masses system pulled by various forces

Hanging mass Angular acceleration Torque
Run m a T=mr(g — ar)
(kg) (rad/s?) (N-m)
Empty hook

Hook + ~ 0.0025 kg

Hook + ~ 0.0050 kg

Hook + ~ 0.0075 kg

Hook + ~ 0.0100 kg

Hook + ~ 0.0125 kg
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Part 2 — Conservation of angular momentum
[1] Determine the rate of change of w before the collision:

dw/dt =

[1] Determine the angular speeds before and after the collision:

w = (})’:

[1] Determine the time interval of the collision:

At =

Graphs

Prepare Graph 1 for the three data sets. Submit it online before the end of the lab session. [4 points]

Prepare Graph 2 for the collision. Submit it online before the end of the lab session. [4 points]
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Questions

Part 1 — Measuring the moment of inertia

[2] Based on your graph, what is the experimental moment of inertia of the first aluminum disc (/;4)? How does it
compare to the one of the two discs together (I,4)? Discuss.

[2] Based on your graph, what is the experimental moment of inertia of the rod-masses system (I.,)? Compare it to
the one of the two discs (I,4). Discuss.

[2] Calculate the moment of inertia of the first aluminum disc (in kg - m?) using its mass and radius (and its uncertainty).
Recall that the formula to calculate moment of inertia is I = MR?/2.

Laboratory report: Rotational dynamics 5



[1] Calculate the percentage difference between theoretical value for the moment of inertia of the first disc and the
one you obtained experimentally. Discuss.
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Part 2 — Conservation of angular momentum

[2] Calculate the angular momentum of the discs before (L) and after (L') the collision. What is the ratio: L' /L (expressed
as a percentage)? Use you experimental values for the moments of inertia.

[2] Was the angular momentum conserved? Explain.

[2] Can you use the rate of change of w to explain a difference between L and L'? Explain.

Total : /38

(30 points for the report, 8 points for graphs)

Laboratory report: Rotational dynamics 7



