Chapter 25  Field Plots and Electric Potential
Contour Lines

This chapter’s theme is directly related to potential energy.  Recall from first semester that objects tend to move towards locations that have a smaller value for their potential energy.  e.g. When you drop a ball it moves towards the floor, it loses PE (mgh) and gains KE.  A very similar situation occurs for electricity.  Positive charges tend to move to a location in which they have a lower potential energy.  This chapter will introduce a term we did not use in the first semester, potential.  Potential and potential energy are different quantities so read carefully in the chapter.

page 2  What is appropriate name for “lines of force” for an electrical situation?

page 3 Equipotential Lines

Some explanation is needed in this first paragraph.  The contour lines are lines of equal potential.  They are only lines of equal potential energy IF the masses of all objects discussed are the same.  It is better to just call them lines of equal potential, not lines of equal potential energy.

A line on which the potential is constant is called an equipotential line.  We will see that this is a very useful concept in analyzing electrical problems.
page 4  Negative and Positive Potential Energy

The caption for Figure 7 needs some rewording.  The electric potential is EQUAL TO the numerical value of the potential energy of a +1 Coulomb charge.  Again, potential and potential energy are not the same quantity, they have different units and different meanings.

How does the value of the electric potential energy differ from the value of the gravitational potential energy?

page 5 Electric Potential of a Point Charge

The PE is calculated using  (k q1 q2 )/ r

When is the PE positive?   


When is it negative?

I have to disagree with box 4.  The electric potential energy is not equal to the electric potential.  They have the same numeric value ONLY when one of the charges is +1 Coulomb.  They have different units.  The electric Potential Energy is measured in Joules.  The electric Potential is measured in volts.

Conservative Forces

Gravity and the electric force due to static (non-moving) charges are conservative.  When these forces do work on an object the object can gain PE.  All of this PE can be released to form Kinetic Energy and the object can do work on its surroundings.  Work done on an object can be positive or negative.  If a component of the force is parallel to the displacement then the work is positive.  When an object moves in a closed path under the influence of a conservative force the net work is zero.  Friction is not a conservative force.  When friction does work it always decreases the energy of the object and the net work is not zero on a closed path.

page 6  Electric Voltage

The electric voltage (units of volts) can be found by dividing the electric potential energy (in Joules) by the charge value (in Coulombs).  A voltmeter is used to experimentally measure the difference in potential between two locations.
The electric potential energy is PE = (k q Q)/r  .   The electric voltage is PE/q or (kQ)/r  .

*Assume that a positive charge is placed at location 1 and then at location 2 in Figure 9.  At which location would the electric potential energy have its highest value?

Why would the voltmeter have a reading of zero if location 1 in Figure 9 was moved to the outer dashed circle?    

Would the reading be zero if both location 1 and location 2 are anyplace on the outer dashed circle?

What questions do you have on the method used to experimentally draw the lines of equipotential?
Rules for drawing electric field lines:

The electric field lines start on positive charge and end on negative charge.

The electric field lines are always perpendicular to the lines of equipotential.

Electric field lines never cross another electric field line.

Electric field lines are closer together in regions where the electric field is stronger.

Suppose that the charge on the left in figure 12 is positive.
*What is the sign of the charge on the right in figure 12?

If arrows where put on the electric field lines, which way would the arrows point?

page 10  Field Plot Model

What questions do you have on this section?

page 12 Computer Plots

You should visit the web sites I list and view equipotential plots and electric field lines.
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