
Updated: May 3, 2005

Course: SPH4U1

Unit: Fields

Lesson 7: Title: electric potential energy

Apparatus needed:

Preliminaries: discuss S.I.N. test
outline: EPE, electric potential, equipotential lines

Lesson:

Recap: 
1) forces: Fq is the same as Fg

(between two spherical bodies)
2) electric field has two formulas (just like gravitational field): 
( = kQs/r2 
this is the field produced by a large source
( = F/q
T
<blah blah blah – see fields lesson>

We can derive an equation for electric potential energy, Eq , by following the same procedure as with gravity – integrating the force equation and ending up with  
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The difference: there is no negative sign. The sign works out according to the signs of the charges. Like gravity, the sign is negative for attraction (and positive for repulsion). The signs work out properly because, unlike gravity where like “signs” attract, here like signs repel.


At r = (  Eq = 0. (This is the reference value.)


Recall that potential energy implies that it is able to do work. How can a charge do work? Well, you can do work on a charge (i.e. put energy into a system) by moving a positive charge closer to another positive charge (which is trying to repel it). Energy can be extracted by allowing the charge to move away from the main charge, or to move in an electric field (basically the same thing) – see figure 6, page 351. This energy could be friction (light or heat), as it moves through a wire, or a magnetic field (since moving charges produce magnetic fields) used to do work.
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(Ee is the work done moving a charge q1 over some distance (r2 – r1) in a field produced by charge q2.


sample calculation
How much work is done in moving an electron from infinity to within 3 mm of a –4 (C charge?
...

Work this out. 

· Notice that if the electron were moved from 3 m away to the 3mm distance, the term for the 3 m is 1000 times smaller that the other term and is totally negligible. In this case, 3 m is clearly equal to infinity!

As with Gravity, work is only done when moving a charge, q, along an electric field line, not across it.

Note that this is NOT true of electric charges moving across magnetic field lines.

*** for a uniform field (ie parallel plates):
E = F * d
   = q( * d

This has to be fixed:  because a positive charge will lose potential energy as it moves along the electric field line. (d is the distance moved in the direction of the field)

Eq = - q ( d
or in a more common form: (Eq = – q ( (d      (q and ( are constants)

Homework:  
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