2012 Classical - 2 (CM)

2. A particle of mass m slides without friction on the inside of a cone which has its
vertex at the origin, its axis along the z-axis, and whose sides make an angle o
with the vertical.

(a) Choose as independent variables, r, the distance of the particle from the
vertex of the cone, and ¢, the azimuthal angle aroung the axis of the cone,
and write down the Lagrangian of the system.

(b) Derive the Euler-Lagrange equations for the two variables r and ¢.

(¢) Shown that circular motion inside the cone is possible for any value of  and
determine the corresponding angular velocity as a function of r.
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