vs is v^2 for the motion of the center of mass of the rod.

I have used simplify just to check with my own calculations.
Note that x is phi and y is psi.
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T is the total kinetic energy.
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U is the potential energy , from the rod, and i just converted 1-cos x to 2 sin x/2.
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L is the Lagrangian
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This is the left hand side of lagrange equations. First for x and then for y.
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The expressions above I simplified with the small angle approximation. I used sin x = x and all terms with squared derivatives I set equal to zero and cos x=1. Its possible ive done some mistakes here. I set cosx=1 and also expressions like cos(x-y)=1…im not sure if that is correct. The final expressions I get are those two:
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And then i try to solvet hese equations but i get VERY complicated answers so im sure ive done something wrong.
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