Physics 200B


Mid Term Exam 

07-February-07
Dr. Cebra






Name:  _________________

Instructions: Work all parts of each problems (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they could be separated. Staple additional sheet to their respective problems.
1. a) Find the acceleration transformation (
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)for a boost velocity T corresponding to the Einstein velocity addition formula.

    b) The famous Lamor radiation formula (
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) gives the total power radiated by an accelerating, non-relativistic charged particle. This formula can be generalized to give the total radiated power for a relativistic charged particle. The Lienard generalization is
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Name:  _________________

2. a) If an electromagnetic field is purely electric (or magnetic) in one particular frame, show that 
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 will be orthogonal in an other reference frame.

    b) Conversely, if 
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 are orthogonal in one particular frame, then there exists a frame in which 
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 (or 
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) vanishes. Find the velocity necessary to boost to that frame.

    c) Show that 
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 is an invariant.
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Name:  _________________
3.  By Lorentz transforming the electric and magnetic fields of a point at rest, one can determine the electric and magnetic fields of a moving point charge (charge Q, mass M). 

a) Determine the E and B fields of a point charge moving with velocity v.

b) From these E and B fields from part a), one can determine the electromagnetic stress-energy 4-Tensor T, where: 
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 The time-like component of 
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 represents the rate of energy transferred from the E&M fields. Determine the Poynting vector, S, and show that the total power radiated is zero.
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