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Problem 1: Field strength tensor
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(a) Start with Eq. 7.73: 9, F" = (47 /c)]". For the case v = 0:
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For the casev = 1:
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This is the x component of
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(the y component comes from v = 2, and the z component from v = 3).



Problem 2: Continuity equation

Show that the continuity equation

9,01 =0,

which follows from the antisymmetry of F*, enforces conservation of charge.
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Integrate over some volume V, with surface S:
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(where Q is the total charge in V, and I used the divergence theorem in the
last step). This says that the rate of change of the charge in V is minus the
flux of charge out through the surface—no charge simply disappears or is
created from nothing. In particular, if we pick a volume such that J is zero at
the surface, then Q is constant.
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