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Data Sheet:

Part I:
r=0.03m
m=0.02 kg
0 (rad) /3 /2 | 2m/3 T 4rt/3 | 3m/2 2w
t(s) 1.808 | 2.396 | 3.062 | 3.627 | 3.936 | 4.169 | 5.199
At (s) 0.285 0.23 0.201 | 0.168 | 0.136 | 0.126 | 0.113
_ 46
W= At 0.919 | 1.138 | 1.302 | 1.558 | 1.925 | 2.078 | 2.317
(rad/s)
Part 11:
r=0.03m
0=m
mass (g) 10 15 20 25 30
t(s) 5.197 4.517 3.531 3.179 3.003
At (s) 0.259 0.193 0.164 0.145 0.130
w
(rad/s) 1.011 1.356 1.596 1.806 2.014
a
(rad/s?) 0.233 0.308 0.504 0.622 0.697
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Part II1:

0=m
m=0.015Kg
Radius (m) 0.015 0.03 0.045
t (s) 9.800 4.517 3.456
At (s) 0.255 0.205 0.158
w (rad/s) 1.027 1.277 1.657
a (rad/s?) 0.065 0.308 0.526
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Calculations:

From part I:
a- Graph I (log (0) vs.log (1)):

_1mgr

0 = t? = 1crt2 - log(0) = log (lat2>
2 1 2 2

1
log(0) = log (E) + log(a) +®log(t)

A

slope =1.78 =2

y_intercept = —0.470 = —0.301 + log(a) — log(a) = —0.169

mgr mgr  0.02 x 9.8 x 0.003
-1 =

=0.678 = - _
¢ I, 0.678 0.678

=8.673 x 10 3kg.m?
Al . ,
= In10 X dy_int - 4; = (In10 X Ay_int) X I;
1
= (In10 X 0.063) X 8.673 X 1073 = 1.2 x 10 3kg.m?
I, =(8.673 +1.2) x 1073 kg.m?

b- Graph | (log (w) vs.log (t)):
mgr

®=— t=at - log(w) =log(at)
log(0) = log(a) + log(t)

\

slope =093 =1
y_intercept = —0.294 = log(a) — log(a) = 0.508

mgr mgr  0.02x9.8x0.003

= 0.508 = I, = -
* I, 270508 0.508

=11.575 x 1073 kg.m?
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Al
1—2 =1In10 X Ay_int - Al, = (In10 x Ay_int) X I,
2

= (In10 x 0.045) x 11.575 X 1073 = 1.2 X 10~ 3kg.m?
I, = (11.575+ 1.2) x 1073 kg.m?

o, 2.052
avg() = 5T T
= Igpgy = (10.1+ 1.4)x 1073 kg.m?

Al = 1.451

From part I1:

Graph | (@ vs. F):
FXr=Ila »«a =®F

sI 2535 =— ] T 008 1834 % 10-3 kg.m?
ope I, 372535 2535 g-m
Al Aslope 0.233
3 = pe _ — 0.092

I;  slope  2.535
— Al; = 0.092 X I3 = 0.092 X 11.834 x 1073 = 1.089 x 1073 kg.m?
I; = (11.834 +1.089) x 1073 kg.m?

From part I11:

Graph | (xvs.r):
FxXr=la —>a=©r

o easa F F 0.015x9.8
= . = — - = =
ope I, * 15354 15354

Al, Aslope  0.470
I, slope 15.354

- Al, = 0.031 % I, = 0.031 X 9.574 = 0.297 X 1073 kg.m?

=9.574 x 1073 kg.m?

= 0.031
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I, = (9.574 +0.297) X 1073 kg.m?
Iovgzy = 10.7 X 1073 kg.m?

o, 1.598
avg(Z) :5=W=113
= Igpg2) = (10.7 + 1.1) X 1073 kg.m?

Al

Ioyg = 10.4 kg.m?

o, 1538
Ay = —= =

—  =08x%x1073kg.m?
Z_ V2 I

Ioyg = (10.4+0.8) x 1073 kg.m?
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GRAPH |

log (t) log (O0)
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GRAPH I
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GRAPH Il
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GRAPH IV
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