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37 Field of a uniformly charged rod

A uniformly charged rod is oriented as P
illustrated. The length of the rod is I € ' : T PE

and the total charge (positive) is Q.
(132522 Class)

a) As an example, suppose that the length of the rod is 2.0m and the total charge is 60 C.
Determine the charge density and use it to determine the charge in any segment of the
rod with length 0.010 m. Repeat this for a segment with length 0.0050 m.

b) Consider a segment from # — x+dx where x is some point in the rod. Write expressions
for the length of the segment and the charge it contains (in terms of dz and A).

¢) Indicate the field produced by this segment and determine an expression for its compo-
nents (in terms of z,,z, dz and X).

d) Write an expression (eventually in terms of calculus) for the components of the net
electric field produced by all segments.
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