3.6. Consider a long thin rod of length L and neglegible mass with an end hinged at a support. A
second rod, also of negligible mass, is welded at the other end. The first rod has a mass M fixed at its
mid point. The second rod has a mass m that can freely slide along it. The system can rotate about
the hinge in the vertical plane containing the two rods. See the figure. Write its Lagrangian and find
the corresponding Euler-Lagrange equations. Discuss the oscillation modes for small oscillations of both
masses.

Hint. Use as generalized coordinates the angle 6 and the distance x of the second particle to the crossing
of the rods.
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