23A

An infinitely long line charge having a uniform charge
per unit length A lies a distance d from point O as shown
in Figure P24.15. Determine the total electric flux
through the surface of a sphere of radius R centered at O
resulting from this line charge. Consider both cases,
where R < dand R > d.
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23B

A slab of insulating material has a nonuniform positive
charge density p = Cx®, where x is measured from the
center of the slab as shown in Figure P24.55 and Cis a
constant. The slab is infinite in the y and z directions.
Derive expressions for the electric field in (a) the exterior
regions and (b) the interior region of the slab (—d/2 <
sl gl 2

23C

An infinitely long insulating cyvlinder of radius R has a vol-
ume charge density that varies with the radius as

" (f)
P = pPol a 5

where p,, a, and b are positive constants and 7 is the dis-
tance from the axis of the cylinder. Use Gauss’s law to
determine the magnitude of the electric field at radial dis-
tances (a) » < Rand (b) r > R



