Conductors in Electrostatic equilibrium
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Figure 24.17
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1. The electric field is zero everywhere inside the

conductor

2. If an isolated conductor carries a charge, the charge

Resides on the conductor’s surface.

3. The electric field just outside the conductor is
perpendicular to its surface.
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Ex ample 24.10 A solid conducting sphere of radius a carries a net positive charge 2Q). A con-
ducting spherical shell concentric with the sphere carries a net charge —(@. find the
electric field in the regions labeled 2,3 and 4. Find the charge distribution of the
shell when the entire system is in electrostatic equilibrium.

e S e L ¢ REGION 2: Construct a Gaussian surface with radius r, a <r < b
igure 24,
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e REGION 4: Construct a Gaussian surface with radius r, r > ¢
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¢E=j£E-urA=qﬁ (4)

The net charge inside this Gaussian sphere is: 2Q + (- Q) = Q
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¢ REGION 3: Construct a Gaussian surface with radius r, b <r < ¢

¢E=j£E-dA=qﬁ (7)
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But we know that E = 0 inside the conductor.

= gin = 0 for this case.

= Inner surface of the shell (at = b) must contain a charge —2() to neutralize
the charge 2¢) on the inner sphere.

= Outer surface of the shell (at » = ¢) must contain a charge +@, so that the
shell has its net charge —Q).
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Electric Potential

/\ P Imagine that we try to bring a positive charge qg, closer to another positive
{ L charge ¢ by a distance ds:
o " Work done by the electric field of ¢ on our charge go:
;ﬂ/q' F-ds=qFE-ds (8)

(a)

Amount of work we had to do against the field of charge g:
—F -ds = —qE - ds (9)

This amount of energy is stored on our charge as electric potential energy
Now we move our charge from point A to point B:
Change in the potential energy:

B
AU = —q{]/ E-ds (10)
A

Electric force is a conservative force:

= Energy required to move a charge from A to B (and hence the
difference in potential energy between the two points) does not depend
on the path taken.
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