
Physics 105B – Spring 2007 – Homework 1 
Due Friday, April 13, 5 pm 

 
1. Taylor, Problem 8.2 

 
2. Taylor, Problem 8.8 

 
3. Calculate the time average (i.e., the average over a whole period) of the potential 

energy for a particle moving in an elliptical orbit in a central inverse-square-law 
force field.  Express the result in terms of the force constant of the field and the 
semi-major axis of the ellipse.  Perform a similar calculation for the kinetic 
energy.  Compare the result and verify that the virial theorem is satisfied. 
NB: the virial theorem says that if the force goes as F ~ rn, then <T>=(n+1)<U>/2, 
where <T> and <U> are the time averaged kinetic and potential energies. 
  

4. Discuss the motion of body moving in an attractive central-force field described 
by F(r) = -k/r3, where k>0.  First qualitatively, and then by working out the 
equation of the trajectory u(φ)=1/r(φ) as a function of k,l,μ, and E.  Here l is the 
angular momentum, μ is the reduced mass, E is the energy, and φ is the azimuthal 
coordinate.  Can a circular orbit be stable in such a force field? 

 
 


