2. Consider an infinite slab of thickness d, carrying uniform charge density
p, centered on the origin and extending in the z-y plane. Assume both
the electric permittivity € and the magnetic permeability 1 have their
vacuum values.

/K{ZPIG-

Find the electric field vector, E, and magnetic flux density (mag-
netic induction), B, everywhere. Do not just write the answer
down, but in all cases clearly articulate your arguments and solu-
tion to receive credit.

For parts (b)-(e) consider an observer moving at velocity v = voX.
Do not assume that v K c.

. What is the current density, J’, in the observer’s frame of refer-

ence? [Hint: How does the charge density transform?]

. Find the electric field vector, E/, and magnetic flux density, B/,

everywhere in the observer’s frame of reference. Do this by solving
Ampére’s and Gauss’ law in the observer’s frame.

. Alternatively, obtain the same result by performing a Lorentz

transformation on the fields found in part (a).

. Show explicitly that E- B and E? — B? have the same value in

both the rest frame of the slab and the observer’s frame. Why is
that? Is it possible to find a frame where E = 0 and B # 07
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PROBLEM 2
pAee 5/5
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