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The question again:
There is a mass (m) attached to one end of a massless rod (length l). The other end of the rod is attached to a frictionless pivot. The rod is released from rest at an angle F0 < π/2. At what angle F does the force in the rod change from compressive to tension?

Here’s what I’ve done so far:

When the force in the rod changes from compressive to tension, the centrifugal force acting outwards towards the mass will equal the force due to gravity acting down the rod towards the pivot, i.e.,
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Now, for the Lagrangian:
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And since 
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, we get 
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, which simplifies to:
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Now, I assume I need to use this equation of motion to get to a point where I can solve equation (1) for F, but I’m just not sure how to get to that point. If anyone can point me in the right direction here, I’d really appreciate it. Also, if I’ve already made some major mistake in my calculations or reasoning/understanding of the question, please let me know.
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