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Problem 24.29

A wire of length 7 meters has 2.00
micro-coulombs of charge on it. A2
c¢cm long, 10 cm radius cylinder
surrounds the wire. To a good
approximation:

a.) what’s the electric field at
the cylinder’s surface:

The first thing to notice is that, to a good

approximation, all of the electric field lines side view

will go through the cylindrical part of the E
structure with essentially none of them D G

- <>
passing through the end-caps. That means :Ei: i L
the area part of the Gauss’s Law integral : —>
will be the area of the cylindrical part of <T—H

the surface. Also, the amount of charge . .

inside will be the ch it n -..___..Gaussian cylinder of
|r1$| e will be the charge per unlt.engt arbitrary length L and
times the length “L” of the Gaussian radius r

surface. Soooo... 0

Gaussian cylinder:

b.) You can get the flux two ways:
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3.)

Gauss’s Law yields:
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