
3.6 Dynamics of vector fields

Problem 3.19: Maxwell’s Equations: Maxwell’s equations relate the electric and mag-
netic fields ~E and ~B, to the charge and current densities ⇢ and ~j, by the di↵erential equations
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1. Show that these equations imply the following relation between ⇢ and ~j,

@⇢

@t
+r ·~j = 0,

which represents the conservation of charge.

2. Write down explicitly the 8 equations for ~E = (Er, E✓, Ez) and ~B = (Br, B✓, Bz) in
cylindrical coordinates (r, ✓, z).

3. Write down explicitly the 8 equations for ~E = (Er, E✓, E�) and ~B = (Br, B✓, B�) in
spherical coordinates (r, ✓,�).
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