— electron Q =-e =-1.609 x 10-*° Coulombs
@ proton Q = +e =1.609 x 10-1° Coulombs
@ neutron Q=0
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Insulator

Nucleus
Core electrons
Valence electrons

Valence electrons
are tightly bound.

Metal

| Positive
N

|~ ion cores

Valence electrons form
a “‘sea of electrons.”
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@ Cross section of a conductor @ Cross section of an insulator

@ Net positive charge on surface © Net negative charge in interior
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Charging by Rubbing

Animal fur 7

Ebonite rod J


http://phet.colorado.edu/new/simulations/sims.php?sim=Balloons_and_Static_Electricity
http://phet.colorado.edu/en/simulation/travoltage

Polarization of
atoms

\

Plastic

Ebonite

Positive surface
charge




Bring a positively charged glass rod close to
an electroscope without touching the sphere.

*
-
-
L

The electroscope is neutral, yet
the leaves repel each other. Why?
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(a)
The sea of electrons is attracted to the rod and

shifts so that there is excess negative charge on
the near surface.

¥

Positive |
rod |

.
.
* -
4
A

A deficit of electrons—a net

f  positive charge—is created
¥ on the far surface.

The metal’s ne.t charge
is still zero, but it has been
polarized by the charged rod.

...
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(b)

The electroscope is polarized by the charged rod.
The sea of electrons shifts toward the rod.

Although the net charge on the electroscope is
still zero, the leaves have excess positive charge
and repel each other.
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Charging by Induction
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Coulomb’s Law

kq1q;
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Direction of force, goes in by hand.
k =8.99 x 10° N-m?/C?


http://phet.colorado.edu/en/simulation/electric-hockey

