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1 Boundary conditions for electric displacement and fields

An infinite conducting cylindrical shell of radius a is con-
centric with an infinite conducting rod of radius b < a. The
region between the conductors is filled with a linear dielectric
with constant €. Suppose that the surface charge density on
the inner conductor is uniform and oy > 0.

a) Determine the electric displacement and electric field, in terms of gy, for all S < a.

b) Determine an expression for the change in the perpendicular component of the electric
displacement across the inner boundary {s = b).

¢) Determine an expression for the change in the tangential component of the electric
displacement across the inner boundary.

d) Determine an expression for the change in the perpendicular component of the electric
field across the inner boundary in terms of the free charge density on that surface.

e) Determine an expression for the change in the tangential component of the electric field
across the inner boundary.

f) Determine an expression for the bound surface charge on the inner surface of the dielec-
tric in terms of the free charge density on the neighboring conductor. Determine the
total charge density at the inner interface.

g) Determine an expression for the change in the perpendicular component of the electric
field across the inner boundary in terms of the total charge density at the inner interface.
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