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1. A particle of mass 7 moves in a three dimensional central potential
V(r) = K", where KX > 0. The particle is moving in a circle of
radius ry.

(a) Calculate the energy ' and the angular momentum L of the
particle.

(b) Calculale the period of small radial oscillation when the particle
is slightly disturbed from the circular orbit.

2. Counsider a thin sheel of an equilateral triangle
of mass M and eachi side ol length L. 1t swings
freely aboul an axis passing through the vertex
O and perpendicular to the sheel as shown in
Fig. L.

(a) Find the moment of inertia of the sheet
about C.

7t
(b) Find the period for small oscillations of

the sheet as a compound pendulum.

3. A ball of mass m moving with a speed of u, ,@,’ M —6-7
strikes a bar of mass M moving to the right, m ’—
with the center-of-mass speed v as shown in
Fig. 1I. Assume that the plane in which this
collision takes place is smooth, and that the
ball sticks to the bar after collision. Find the
speed uy of the Lall and the speed vy of the
center-of-mass of the bar just after collision. : J
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4. A simple pendulum of mass my with a mass

R le—x —> m,
mey ab the support which can move [reely on a
. . . . . . 1
horizontal line lying in the plane in which my )
moves as shown in Fig. 11 1\l

(a) Write down the Lagrangian and the equa-

tions of motion for £ and ¢. >
(b) Find the period of sinall oscillation of the *

systen. /;j M




