Purpose:

To prove the assumption that I = ½MR2.

Equipment:

For this experiment we will need a pulley, hanging mass, and a motion detector with CBL data acquisition system.
Experimental Procedure:
Torque = τ

Alpha = α

I = moment of inertia

Radius = r

Acceleration = a

Mass of the weight = m
τ = Iα  

a = αr

τ = Fxr

F = mg

Data:
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m = .1 kg

a = 2 * slope of the graph

a = -4.01 m/s2
r = .0215 m

α = -4.01/.0215 = -186.5116
τ = Fxr

   = .1(9.8)(.0215)

τ = .02112
I = τ/α

I = .02112/-186,51
Icalculated = 1.1328 e -4

Itheoretical = Idisk = 1/2 Mpully r2

= ½ (.0132 kg )(.02156)2

=3.0679 e -6

Percent error = (Idisk – Icalculated)/(( Idisk + Icalculated)/2) * 100


= (3.0679 e -6 – 1.1328 e -4)/( (3.0679 e -6 + 1.1328 e -4)/2) * 100


= -1.8945 * 100


= -189.45 %

Conclusion:

The moment of inertia calculated was off from the moment of inertia theoretical.  I believe we would have had better results by taking more samples from measuring distance traveled versus time because I got different slope values than other members of my group.  If we would have had more samples the slopes would have been closer and more accurate.  Also there could be some friction acting on the pulley to slow down the speed.  In I = ½ mr2 the radius would decrease with every revolution because there will be one length of the string gone resulting in some change.  While this can change the data obtained it should not change the data by almost 200%.
