2013 Classical - 1 (CM)

1. Mechanics

Radius = a X

Consider a mass that starts at the very top of a hemisphere of radius a as shown in the
above figure. The mass slides down the hemisphere without friction. Use of the method
of Lagrange multipliers is advised to solve this problem.
(a) Write down the Lagrangian in terms of the two generalized coordinates r and ¢.
Include the constraint in terms of the Lagrange multiplier A.

(b) Solve the problem to find the angle ¢ at which the mass falls off.
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