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An English Translation:

Basic Mechanics
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A particle of mass m is moving under the action of a force F' = g{r)r, where r denotes

the position vector of the particle from the origin, r := |r| stands for the length of »
and g(r) is a differentiable function for r > 0. It is assumed that the particle is never
at the origin. Let p := m%{m be the momentum of the particle, and L = r x p be the
angular momentum of the particle about the origin, where r x p denotes the vector or

cross product of » and p. Answer the following questions.
(1) Show that F' is a conservative force.
(ii) Prove that L is conserved.

(iii) Explain that the particle is moving within the plane which is perpendicular to L

and includes the origin.

(iv) Obtain f(r) and g(r) such that A :=p x L — f(r)r, where f(r) is a differentiable
function for r > 0, is conserved for arbitrary initial conditions, with the use of
a x (b x ¢} = (a,e)b — (a,b)e for arbitrary vectors @, b and ¢, where (a, ¢) stands

for the scalar or dot product of a and c.



