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Electrostatics Final Review
When you feel a spark when touching a metal object in dry weather, or when
styrofoam packing peanuts stick to your fingers, or when you take off a sweater and
all your hair starts sticking up, you are experiencing static electricity. Static electricity is a consequence of
the structure of matter: if you zoom in to look at the individual atoms that make up an object, they are made
up of protons and electrons, positively and negatively charged particles zipping around, fiercely attracting
and repelling each other, and carefully balanced so that none of this tumult is visible at the scale of the
whole object. Even a tiny imbalance between electrons and protons, one out of every million electrons
moving to another object, is enough to produce very noticeable static electricity.

In general, static electricity is always trying to regain balance. As a result, opposite charges attract and
likes repel. Inside an object, only electrons are free to move, but if the attraction between two objects is
great enough, it will move the whole objects. There are four phenomena of electrostatics that we have
special names for:

When two objects are rubbed together, one will be better at grabbing electrons and will end up
stealing some. This is called triboelectrification.
Conduction occurs whenever two objects with different distributions of charges touch; there is a
spark as electrons move to even out the charge.
Polarization happens when a charge in a nearby object pushes electrons around in another object,
making one side of it positive and one negative. The side near the other object will be the right sign to
make them attract.
Induction happens when charge is split up like this, and then a piece at one of the charged ends is
disconnected from the rest, retaining its "induced" charge.

With situations more complicated than one or two objects, we can draw an electric field with lines showing
which direction a positive charge will be pushed at any given point. This sketch also shows how strong the
field is everywhere, since where the lines are closer together, the field is more concentrated.

. 1 Identify each of the following as one of the phenomena listed above.
a) Taking off my sweater makes my hair stand up.

b) I get a spark from touching a doorknob.

c) I can get a charged balloon to stick to a neutral wall.

. 2 I charge a balloon by rubbing it against my hair, then hold a foil ball near it. The ball is at first
attracted to the balloon, but as soon as it touches it, it jumps away. Explain why these two things
happen, refering to the phenomena we discussed above.



. 3 I charge a balloon negative, then hold it close to a metal pie pan, and touch the far side of the pie pan.
a) What type of charge does the pie pan have now? Explain how you know.

b) If I hold the metal ball between the two, what will it do?

. 4 In this electric field, draw and label
points...
a) Where a positive charge would be
pushed straight to the right.

b) Where a positive charge would be
pushed straight to the left.

c) Where a negative charge would be
pushed straight up.

d) Where a negative charge would be
pushed straight down.

e) Where there is no electric field.

Out of the points you marked a-d, which
had the strongest field? The weakest?

. 5 A +6 C charge is next to a -4 C charge. Draw in the field lines, paying special attention to how much
field each charge makes and how much field escapes from the center, and being careful to spread out
field lines evenly.


