Problem 1 - Solution

< . Moment of Inertia

The moments of inertia of the rod and the disk about their centers of mass are, respectively:
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From the parallel axis theorem, the moment of inertia of the entire pendulum about point O is:
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IO = [ml(z) &= 12mll ] + [mz(z) + 2mgr ]
or
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IO = gmllz + ngrz (1)
b . Angular Momentum
The angular momentum about point O for the entire pendulum is:
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Ho = IO{.L) = [§mll + ng'r ]9 (2)

€ . Free Body Diagram

The free body diagram for the system contains the weight, the reaction forces and the torque:
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d. Equation of Motion

Because the pivot is fixed, we can sum torques about point O and use the following;:

__ dHo
T Ta
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T(t) — mg§3m9 = Ipb
or

1 .
[§m1l2 + %mgrz]ﬁ + mg%sinﬁ = 7{1)
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