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Electrodynamics, Physics 323 Second midterm 8.20 am, Wednesday May 21, 2008 
Spring 2008 Instructor: David Cobden 
 
 
Do not turn this page until the buzzer goes at 8.20.  You must hand your exam to me before I leave the 
room at 9.25. 
 
Attempt all the questions. 
 
Please write your name on every page and your SID on the first page. 
 
Write all your working on these question sheets.  Use this front page for extra working.  It is important 
to show your calculation or derivation.  Some of the marks are given for showing clear and accurate 
working and reasoning. 
 
Watch the blackboard for corrections or clarifications during the exam. 
 
This is a closed book exam.  No books, notes or calculators allowed. 
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1. [4] The (Lienard-Wiechert) scalar potential for a particle of charge q moving along trajectory w(t) is 
ܸሺܚ, ሻݐ ൌ

q

4πԖ଴࣬ ቀ1 െज෡ . cቁܞ
 

where ज ؠ ܚ െܟሺݐ௥ሻ.  Is this specific to a particular gauge, and if so, which one? 
 
 
2. [4] Give the equation defining the retarded time tr. 
 
3. [4] Show using a spacetime diagram why the retarded point is unique. 
 
 
 
 
 
 
 
4. [4] Is it possible to choose a gauge in which ܸሺܚ, ሻݐ ൌ ୯

ସπ஫బ࣬
, ie, where there is no correction factor 

on the bottom, and why (not)? 
 
 
 
5. [5] Give the equations for V(r,t) and A(r,t) in terms of ρ(r,t) and J(r,t) in the Lorentz gauge. 
 
 
 
 
6. [5] By considering the current density due to the point charge, find the (Lienard-Wiechert) 
expression for A(r,t) for the moving point charge. 
 
 
 
 
 
 
 
 
7. [8] A proton moves with constant velocity 0.8c along the x-axis.  Sketch the electric field lines 
around it.  Sketch also the magnetic field, using either dots and crosses on the same diagram or another 
diagram. 
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