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Electric energy and potential

Note:  Test 1 is on Monday, 11 Feb

1 Feb 08

Example:  Conducting thick shell
A thick spherical metal shell with inner

radius R1 and outer radius R2 carries a net
charge of +3Q.  In the center of the shell is
a point charge -Q.  Determine the electric
field everywhere.  Determine any induced
charges on the conductor.

Strategy:  Use Gauss’s law to
determine the electric field
inside and outside the shell.
Use Gauss’s law within the
conductor to determine the
induced surface charges.

Example:  Thick conducting slab
A neutral infinite thick conducting slab is

located in between two thin infinite parallel
plates of surface charge +!  and -! .  Find
the electric field everywhere and the
induced charges in the conductor.

Work review
A force is said to do work on an object if a

component of force is in the direction of the
objects motion.
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Work is a scalar.  As such, it is an easier concept
to utilize at times.

In general, the work done by a force in moving the
object from A to B depends upon the path taken.
(E.g., pushing a book from A to B on a table.)

However, the work done by a conservative force is
path independent.
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Conservative force
(uniform gravitational field)

The work done by a
conservative force is path
independent; i.e., the work
done depends only upon the
endpoints A and B.

The work done by a
conservative force over any
closed path (i.e., A = B) is
zero.

We can define a (scalar)
potential energy function U
such that the work done by
the force is given by  
W = - (UB - UA) = - "  U.

Another conservative force
(uniform electric field)

A direct analogy between
gravity and electricity
can be made, but note
there are two types of
electric charge.

Still, we see that the work
done by the field is the
negative of the change
in potential energy:
W = - (UB - UA) = - "  U.

Point charges
Fundamentally, point

charges are the sources
and sinks of the electric
field.

What is the work done on a
test charge by the field of
a point charge?

What is the potential energy
function associated with
the point charge?

Note:  The field of a point
charge is not uniform, so
answering these
questions will take more…
work.

Electric potential is the electric potential energy
of a charge divided by that charge.  The unit
of potential is the volt (V) which is a joule per
coulomb (J/C).

Collecting the relevant equations:

Electric potential
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