Problem 6: Relativity 7

(a) Write down both the homogeneous and inhomogeneous Maxwell’s equations in mani-
festly Lorentz covariant form using the 2nd rank field strength tensor F,, and its dual
F,= %GWMF P7. (State which system of units you are using) [2 points]

(b) Write down the components (in matrix form) of F,,. [2 points]

(c) Lorentz transformations on a four-vector are given by z,, = Ajx,. Write down the
form of Af for a boost to velocity £, = v,/c along the z-direction. [2 points]

(d) Using A%, calculate the Lorentz transformation relations for £ and B for a boost along
the z-direction. [2 points]

(e) Depict the lines of electric field £ from a point charge a) at rest and b) moving with
some large velocity f,. [2 points]
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