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Electrostatics Review
. 1 If I hold an piece of uranium ore close to a television screen, with the

television turned off, I notice that little patches of light start appearing
randomly on the screen. There must be something flying out of the ore to interact with the screen and
make it light up.

To investigate in more detail, I put the ore in a lead box with only one small opening. Now, whatever
is coming out of the ore is being directed in a beam going just one direction; I can paint lines of light
on the screen by pointing the box. I set up the box directed straight at the middle of the screen, and
just above and below where I think the particles from the ore must be passing, I set up two oppositely
charged plates.

The effect is immediate and startling. Instead of one bright dot at the center of the screen, there are
now three places where something is hitting the screen: one above the center, one below, and one still
at the center. I decide that I must be dealing with three types of particles, which I label with the
Greek letters α ("alpha"), β ("beta"), and γ ("gamma").

a) Draw the electric field between the plates.

b) What type of charge do each of the three types of particles have?

(Incidentally, if you ever did walk into a room and notice that a turned-off television was phosphorescing as described here,
you would want to get out of that room. Fast.)

. 2 The device pictured to the right is called "Lord Kelvin's Thunderstorm." Water is
pumped into a large upper tank, and slowly drips out. The droplets form in close
proximity to a negatively charge metal ring, and fall into a metal pail.

Draw on the diagram how charge will be distributed on the water droplets and the
pails. Then, explain in a few sentences below what the machine does and how it
works.



. 3 I have a piece of gold foil, a silk scarf, and a pane of glass. When I take different pairs of them and
rub them together, the resulting charge of each is shown in the table below.

(+) Glass vs. Gold  (-)
(-) Gold  vs. Silk  (+)
(-) Silk  vs. Glass (+)

a) Rank the three material in order in the table below.
Weakest
hold on 
electrons

Strongest
hold on

electrons

b) Describe what I could do to determine what type of charge an object has. For example, if I have
just rubber together gold and silk, how do I find out that the gold has become negative?

. 4 I rub a rubber balloon against my hair, then stand it up on the table and
hang a aluminum foil ball near it. The ball is uncharged; however, I
notice that it is pulled slightly toward the balloon.

a) Draw the charge distribution on both the balloon and the ball.

b) Why is the ball pulled toward the balloon?

c) If you just barely touch the back of the ball, it jumps away from your hand and toward the balloon.
Why does this happen?

d) Sometimes when the ball hits the balloon, I hear sparks and it stops attracting. Why does this
happen?

e) Do you think I would see all these things happening if the ball had been made out of an insulator,
like styrofoam, instead of aluminum? Why or why not?


