
Physics 6321 Professor Olness
Homework 4 Due: February 8, 2024

1. Goldstein, 2nd edition, Chapter 3, Exercise 6

2. Goldstein, 2nd edition, Chapter 3, Exercise 14

3. Goldstein, 2nd edition, Chapter 3, Exercise 13

4. Goldstein, 2nd edition, Chapter 3, Exercise 16

5. For the repulsive central potential

V = +Vo for r ≤ R
V = 0 for r > R

draws the trajectory and compute the differential and total scattering cross 
sections for the two cases:

a) E < Vo
b) E > Vo

6. Start with a potential of the form 

a) attractive: V(r) =  - k / r. 
b) repulsive: V(r) =  + (½) k r2. 

a) Analytically compute the equation for the orbit, dr/d. (If you can not do the 
integral analytically, do not worry, but give it a try.) 

b) Compute the turning points. Does this effective potential have a stable 
minimum? Are there both elliptical and hyperbolic orbits? 

c) Plot the potential V(r), the centrifugal term, and the effective potential.  

d) Using my Mathematica program for numerically computing the orbits of 
planets.  choose some values, and plot the orbit for your particular potential. Try 
this for both E<0 and E>0.   Comment as the accuracy of the program, and if the 
results are reasonable.

e) For the two potentials above, estimate the number of turning points 
encountered per revolution. 






