2. Consider a point particle of mass m moving under the influence of a central

force:
F =i
(F) = —— 1
where n is an integer greater than one (n = 2,3,...), the variable r is the

distance from the origin of the force (r = |7]) and # is a unit vector in the radial
direction. In this problem, we will examine when circular orbits are stable for
such a central force.

(a) Calculate potential energy of this force. Choose the zero of the potential
to be at infinity (r = co). (1pt)

(b) Show that the angular momentum about the origin, L, is conserved. (You
may use the Newtonian, Lagrangian, or Hamiltonian formulations of the
problem). (2pts)

(¢) Write an expression for the total energy of the particle E as a function of
r, dr/dt, L, k, and n. (1pt)

(d) Assume the particle is moving in a circular orbit about the origin, so that
dr/dt = 0. Calculate the radius of the orbit and the velocity of the particle
as a function of the above variables. (3pts)

(¢) When is this circular orbit stable? (Hint: look at dE/dr and d*E[dr*.)
(3pts)



\

i 04 201 Clocsice !

5
ek AN AL 0 Al
6 X’J{\[’QQ i

¥ Coneider o

Ela)s - o uwhere

2]

S

g »ryl/\@,(‘ ool el "e%;‘jd I (T'LJ\! 75 )




Ny
.\,

Kt\\} (ASSUW\@ ”/M ol D lY\()\)h%‘?; @ ce

-

Orioin . Tind e wolvs o

N

.y vz @ . -
o 0P 1 m (O B

Mo’ B rmed - e e N




