
Electric Fields Computer Activity
The website for Mr. Z.'s physics class is located at www.zahniser.net/~physics. On the main
page, scroll down to the "Useful Links" and click on "Electric / Gravitational Field Applet."

This applet allows you to place any charges you want on the screen and see the electric field they will make.
You move charges around by clicking on them and dragging them around, and you can change the amount
of charge in each. You can delete the selected charge by pressing the delete or backspace key. If you drag to
charges together, they combine. Try placing, moving, and deleting some charges.

To start out, you want to look at the "Options" panel, which has a popup at the bottom from which you can
select different examples. Click in empty space in the field or click on an "Options" button to get to this
panel to the right of the field sketch. Look at each of the examples in turn, and answer the questions about
them below.

1. Like charges:You can locate the point where the field is zero by using the "Sweep" button on the
"Options" screen. Two field lines can meet and exchange only where the field is zero; that is the only
place lines could go two ways at once. Where is the field zero? Does this match what you would
expect?

2. Opposite charges: Try moving the charges around. Is it ever possible to get the field lines coming out
of the positive charge not to end up at the negative charge? What do you notice if you drag one
charge close to the other? What do these things suggest about the field far away from the two
charges?

3. Unbalanced charges: Try moving the lesser charge in a circle around the other, close to it. What do
you notice about the field lines that are leaving the two charges? Now, drag the lesser charge over the
other and release the mouse, combining the two charges. What do you notice?

4. Capacitor: Describe what you notice about the strength of the field inside the capacitor (between the
plates) and outside. Where is the field the most uniform (the most consistent in strength and direction
over an extended area)?



5. Positive ring: What do you notice about the field inside the ring, especially comparred to the field
outside of the ring?

6. Big Charge: Do the negative charges "block" the field of the center charge, leaving a "shadow"
where something would see the negative charge and not feel the positive? What do you notice about
the electric field immediately "inside" each negative charge, and just outside each negative charge?

7. Alternating ring: Where is the field zero? From a long distance away, would you even realize that
there was any charge there at all?

8. Starting with the last example, "Alternating Ring," take the charge of -8 at the right and drag it over
to combine it with the -8 directly opposite it. Do the same with the +8 charge under the new -16
charge. The field this creates is shown below:

a) Determine all the zero points of this field using the "Sweep" button on the "Options" page. Draw
them in as X's in the sketch above.



b) Look at the two charges at the bottom. What field that you've seen before do they look like? Do the
other charges interfere with them at all? Try the "Sweep" option to see this.

c) Combine each of the smaller charges at the top woth the larger charge that is trying to pull it in.
You now have two pairs of opposite charges, +8 and -8. Which pair is dominating the field far away?

d) Two opposite charges soem distance apart are called an "electric dipole" ("dipole" just means
something with two "poles", like the N and S of a magnet or the Earth). Try making some other
charge configurations using dipoles.

e) You could imagine the lines of an electric field as being stretched rubber bands, or arms of an
octopus; they want to pull the charges they connect closer together. If you add up the lengths of all the
lines, the shorter the lines are, the happier everyone is. Would two electric dipoles rather face the
same way, or opposite ways? (Try setting up both situations and comparing to see which has the
longest lines.

If you finish this first section early, try playing around with the field applet to see if you can make any other
interesting configurations of charge. 

Gauss' Law

We learned in class this fairly intuitive law, which says that the amount of electric field coming out of any
area is determined by the amount of charge inside that area. In other words, if I draw a loop on a
gravitational field, count up the number of lines leaving that area, and subtract the number of lines entering
that area, the number I get is the same as the sum of all the charges enclosed by that loop.

1. Load the example "Positive Ring". Suppose that I wanted no field lines to reach the edge of the
screen.

a) What would the total charge on the screen have to be?

b) If I accomplish that by placing a single charge at the center, how big would that charge need to be?
Try this out to see if it works.

2. Load the example "Net Charge Effects." In this example, the outer ring has a charge of +64 C, and
the inner ring has a charge of -64 C, so that they cancel each other out. A positive charge is placed in
the middle of all this. Move the center charge around, and try changing its size and sign. Try using
the "Sweep" option as well. What do you notice happening? Why does this happen?

3. Now, try creating your own examples, as a puzzle for each other. Set up some configuration of
charges, and put a Post-it note over part of it. Then, have someone else try to use Gauss' Law to
determine how much charge is under the Post-it note.


