Electric Potential


GRCC Physics





Imagine a region of space where there is a uniform and constant electric field pointing to the left.  We can simply call the magnitude of the field Eo and remember that in this particular case, E = Eo  everywhere.  A (vector) sketch of the electric field is shown below.
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Think about a particle with charge +Q  on it somewhere in that electric field.  What is the electric force on the charge?


Now imagine that it is your job to move this particle to the right at constant velocity.  If you are to move this thing with constant velocity, how much force do you need to exert on it?


How much work would you do if you moved the charge a distance (x to the right (as shown by the dotted circle in the diagram above)?


By doing all of that work, you would use an equal amount of energy.  Would you be able to get that energy back?  How?  What does that tell you about the energy you used?  How would you describe what happened to that energy?


What property of the thing that you moved determined how much work you had to do?  How much work did you do per unit of stuff  that you moved?


What do we call “potential energy per unit of stuff?”  


If we do work against a conservative force (at constant speed) do we call “work per unit of stuff?”


If we accept this as a definition of “electric potential,” where in the diagram (on top of the last page) is the potential the highest: the left or the right? 


What is the relationship between electric potential and the direction of electric fields?


Now imagine the region of space around a positive charge.
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How much work is required to bring a positive charge (charge +q) from a place very far away up to a distance r away from this charge?





What does that tell you about the potential en
