Problem 24.37

Consider a metal sphere of radius a and charge Q.
Just outside, E= Q  Whatis this in terms of
=k—.

c? a

There are two ways to do this.

i.) Close to the surface of a charged conductor, the
electric field is known to be equal to
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You’ve either derived this at a previous time and know it, or you haven’t.

ii.) If you haven’t, you need to use Gauss’s Law to derive an expression for the
electric field using the idea of a charge per unit area function.

To that extend:
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In short, as long as you are so
close to the sphere that it looks
like a flat surface, Gauss’s Law
maintains that:
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Consider a flat, metallic surface:
On one side, where the charge is
located, an electric field exists
directed outward from the
surface. On the other side (inside
the conductor), the field is zero.

Placing a Gaussian plug as shown
in the sketch, we have electric
field lines passing through the
plug’s end (area “A”) on one side.

The “charge enclosed” inside the
Gaussian surface will equal the
charge per unit area ¢ times the
area “A”




