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a) The moment of inertia for the disk about it center-of-mass (CM): 
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To get the moment of inertia for the pivot point given use the parallel axis theorem: 

𝐼 = 𝐼𝐶𝑀 + 𝑀𝐿2 
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Now, look at the torque: 

𝜏 = 𝐼𝜶 = 𝑭 × 𝒓𝒄𝒎 
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Note: when 𝐿 ≫ 𝑅 this reduces to the formula for a pendulum of a point particle: 𝜔2 =
𝑔

𝐿
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b) Since 𝜔 =
2𝜋

𝑇
 minimizing T is the same as maximizing 𝜔, which itself is the same as maximizing 

𝜔2. 
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Note: Here the pivot point is actually inside the disk. 

 

 


