
Physics 601 Homework 2­­­Due Friday, September 17 
 
Hint:  For some of these problems  it will be helpful to use Mathematica or some 
other symbolic manipulation program.  If you make use of such a program please 
include the output with your homework solutions. 
 
Goldstein  1.22,  2.20, 13.4 
 
In addition: 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3. In class we showed that for particles in a magnetic field time‐independent 

gauge transformations changed the action for motion between fixed 
points but did so in a manner independent of the path.  In this problem 
you should show it is also the case for particles in an electo‐magnetic field 
with time‐dependent gauge transformations.  The Lagrangian is 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