
Design: bar pendulum with thickness t, mass M, distance from rotation center to center of mass 

𝐿𝐶𝑀, and overall length L and servo motor of torque 𝜏𝑆𝑀 with horn of length ℓℎ𝑜𝑟𝑛. 
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 Incorporating Generic Losses due to Frictional Moments in Bearings: 
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 Accounting for Torque due to Drag: 
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∴ [𝑅𝑒]𝑚𝑎𝑥 ≪ 1000, 𝑓𝑙𝑜𝑤 𝑖𝑠 𝑓𝑢𝑙𝑙𝑦 𝑙𝑎𝑚𝑖𝑛𝑎𝑟 → 𝐶𝐷 ∝
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 Accounting for Torque Applied by Servo Motor (when applicable): 
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