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Abstract:

-Main Result:
| = (0.038 + 0.005) kg.m?
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Theoretical Background:

| =/r?dm

r= % (the radius of the axle).

R is the radius of the wheel itself.

NW ==Iw?...... (eq.2)
2
W =—,wherew =—-......... (eq.3)

By substituting W and w in (eq.1):

v? 1v? n
mgh = 7771 + 2 (1 + N) ......... (eq4)
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Also we have:

v= 2% = 2 X (average velocity of fall) ......... (eq.5)

h? 21h n- [2h?
mgh = ZT_2m+T_2(1 +N) t_z

I = mr? (ﬁ) (gz—i: — 1) = %md2 (%) (g — 1) ........ (eq.6)

Where m here is the attached mass.
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Procedure:

measured. I

______________________ P

Flywheel and axle
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Data Sheet:

R=(10.0 £ 0.1) cm

d=(2.55+ 0.05)cm
r=(1.27 + 0.05) cm
h=(80.0%+ 0.5)cm

g =9.78 m/s?

m = (0.98 + 0.01) kg
M =(7.12 + 0.01) kg

Attempt t(s) n(turns) N(turns) I(kg.m?)
1 7.5 9 19 0.037
2 7.5 9 21 0.038
3 7.5 9 21 0.038
4 7.5 9 21 0.038
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Calculations:

-1 N(avg) gt(avg)
1= Zmdz (n(avg) + N(avg)) < 2h 1)

N@vg) = 20.5 turns

Neavg) = 9 turns

tavg) = 7.5 seconds

By substituting the above equation we have:
1 =0.038 kg.m?

In order to find the error:

Al Am  24d 24t(avg) AN(avg) (An+ AN)(avg) Ah 24t(avg)
. _

m * d * t(avg) * N(avg) * (n + N)(avg) h t(avg)

Where:

Am = 0.01 kg, AN = 0.5 turn, A4An = 0turn, 4h = 0.005 m,
At = 0 sec

By Substitution we find A1 = 0.005 kg.m?
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Results & Conclusions:

I =(0.038 + 0.005) kg.m?

The accepted value of I:
1
|(theoretical) = > MR?

By substituting: M =7.12kg, R=0.1m

We obtain:

| theoreticaly = 0.036 kg.m?

Discrepancy = |l theoreticaly — I(experimenta|
Discrepancy = |0.036 — 0.038| = 0.002 kg.m?
2x Error >? Discrepancy

0.01 >0.002

It is clear now that our experimental value is accepted within the
errors estimated.

Our experiment might have had some random errors. These errors
are due to many reasons, such as the delay in reading the time, also
the distance which the mass was released from was not the same in
all the attempts since it was manually established. As well as, there
exist a frictional force from the wheel that was not taken in
consideration.
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