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An English Translation:

Basic Mechanics
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Consider the planer motion of a particle with the mass m subject to a central force.
Let (z(t), y(t)) be the position and let {(r(t), ¢(t)) be the polar coordinates such that
z=rcos¢g,y =rsing and r = /2?2 + y*. Let the center of the force be the origin of the

coordinate system. Answer the following questions.

dr d
(i) Write the velocity (EZE’ d_?;f,) in terms of the polar coordinates (r, ¢).
i oty . d*r dy\ | _
(i) Write the acceleration T g ) terms of the polar coordinates (r, ¢).

deg . .
(iii) Show that rgd—f is a constant of motion.

d
(iv) Let b = TQE. Suppose that the central force is an attractive force of the magnitude
E%& with a constant y{>> 0). Obtain the mechanical energy F and find the condition
T
of E for the motion to be bounded for 0 < t < co. Here E is determined such that

the effective potential energy UV = E — K satisfies the relation I/ — 0 as r — oo,

where K is the kinetic energy.



