763629S CLASSICAL FIELD THEORY  Exercise 9  Spring 2008

1. Use the Lorentz transformation to show that the electric field caused by
a point charge moving with constant velocity v is

_ e R 1-%
 Ameo B3 (1 — Z—; sin® §)3/2

E(R)

Here R is the displacement from the charge at the given moment and 6
is the angle between v and R. Draw a conclusion that the electric field
caused by charged particle moving with large velocity can be seen as a

short pulse at angle 0 = 7/2 (A6 o (/1 —v?/c?).

2. Use Maxwell’s equations in 3-vector form and the generalization of equa-

tion
dEkin

dt
to derive the law for conservation of energy
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Here S is the Poynting vector
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