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Classical Mechanics - Midterm exam - 13th November 2024

1 [3 points]. A particle of mass g moves in an atractive central potential whose force is given by

S| M

F=f(r)=, f(r)<o0

with f(r) a known function of r. Find the condition for the existence of an r = a circular orbit. Study
if there are small fluctuacions about it and find their frequency.
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2 [4 points]. Consider a rod of length L and negligible mass with an end hinged at a support and a
mass 2m at its other end. Welded to the free end there is a very long second rod, also of negligible mass.
A mass m can freely slide along the second rod. The system can rotate about the hinge in the vertical
plane containing the two rods. See the figure. Assume that the sliding of m along the second bar is not
obstructed by the mass 2m. Write the system’s Lagrangian and find the corresponding Euler-Lagrange
equations. Discuss if there are stable small oscillations about (zg = 0, 8y = 0). Find the Hamiltonian

of the system.
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