


. rubbing two electrically neutral objects
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When two Insulators are rubbed

together —the one with greater
will tend to gain
while the other

one loses them.

Insulators
Readily hold onto a
charge because it’s

difficult for the charge
to flow through them

High Resistivity



~ Conductors and Insulators

~ Conductor: Insulator:

~ * Allows flow of « Hinders flow of
- electricity by having electricity by having
free roaming tightly bound
electrons. electrons.
Examples: Examples:
Metals, water, humid air, Glass cer.amics dry
lonized gas, plasma, wood, rubbers, plastics,

graphite, wet wood cloth, air.



| S‘ . What is Static Electricity?

'- Deﬁmtlon A buildup of excess

electncal charge on an ob]ect




~ What is Static Electricity?










Electrical Polarization
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Da- da da da da-da, Charge!

~ An object that has
electrical interactions
with its surroundings
IS said to be
CHARGED]

and “negative’
charges.
% Like charges repel
¥ (+&+; -&-)

» Opposites attract
(+&-).




Electrical Forces

» Charge: Positive (+) and Negative (-)

» Protons (+) are attracted to Electrons (-).
Neutrons have neutral (no) charge.

» Like charges repel; opposite charges attract.
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AT Remember our
S Model of the Atom?

6 protons
+ 6 neutrons
-
~ __-Proton
| e
Nucleus —— € %

@ electron o JAN s
@ proton

*——Electron

O neutron |

Carbon atom

Protons are POSITIVELY charged; electrons are NEGATIVE!



Electroscopes Detect Charges

The test sample touches external ball or other
metal part. Charges spread out onto foil
leaves. Since all charges are the same the
leaves separate by repulsion - either positive
and positive, or negative and negative.




Induction versus Conduction
Charging by Conduction:

Transferring charges by touching a charged object to an
uncharged one.

Examples: An electroscope charged by a conductor;
rubbing your socks on carpet and your body is charged
because it is TOUCHING your socks

Charging a Neutral Object by Conduction

Ametal spherewith an Lpon contact, & moree Themetal sphererwwr has
excess of - charpe 15brought from the sphere to the less excess - charpe and the
near to aneutral electkroscope.  electkroscope and spread  elechroscopenovr has a - charpe.,
ahout wnaformby.




Induction versus Conduction
Charging by Conduction:

Transferring charges by touching a charged object to an
uncharged one.

Practical application: copy machines (paper is charged so
toner can be applied)

Charging a Neutral Object by Conduction

Aneudralmetal — When the + alumomum plate 15 The aluniwm plate has
sphere rests upon tourhed to themetal sphere, less excess + charge amd the
an meula g electrons ave deawm off the sphere metal spheve nowr has an

platformn. amd onto the alumimem plate. excess of + charpe.




Induction versus Conduction
Charging by Induction:

Transferring charges without touching a charged object
to an uncharged one.

Example: Large amounts of negative charges in storm
clouds induces separation of charge on ground ...
sometimes with lightning as a result.

Charging by Induction
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meulating stands.  spheres A to B. The two-  stand. The two spheres have  unaformby over the
sphere system 15 polanzed. opposite charpes. surface of the spheves.




Induction versus Conduction
Charging by Induction:

Transferring charges without touching a charged object
to an uncharged one.

Electroscopes can also be charged this way when a
charged insulator is placed close to the receiver ball (or
other metal part outside the electroscope)

Charging by Induction

Diagl:ami'ir
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wo melal spheres The presenceof a =charpe  Sphere B is sepazated from The excess charps
ave Tvounbed on mvluces &~ bomoee from sphere A using the maulatimg  disinbates 1tself
meulating stands.  spheres A to B. The two-  stand. The two spheres have  unaformby over the
sphere system 15 polanzed. opposite charpes. surface of the spheves.




 Induction versus Conduction

Charging by Induction or Conduction:

A ball'ooh’"is charged negatively and sticks to the wall.
- Is it charging the wall by induction, conduction or
~-something else?

Answer:

Neither. Even though it touches the wall, it's more like
induction than conduction. Few charges are transferred
to the wall since the wall is an insulator. Notice how the
balloon STICKS to the wall ... evidence that the balloon
remains charged and doesn’t allow electrons to flow. If
the electrons moved, both would be equally charged and
the balloon would not stick to the wall.



Van de Graaff Generator

The Amencﬁan physicist Robert Jemison
, Van d‘e Graaff Invented the Van de Graaff
generator in 1931.

Charge transferred onto moving belt and up
to the metal dome on top.

Silicon tape on lower roller and rubber belt
cause charges to build up on belt that are
taken up and collected on the dome.

B 2000 How Stufl Works
) Output terminal — An aluminum or steel sphere
_ & Upper brush — A piece of fine metal wire
The results are shocking! @ upper roller — A piece of nylon
i) Belt — A piece of surgical tubing
(3 Motor
(@ Lower brush
(® Lower roller — A piece of nylon covered with silicon tape



s _ Van de Graaff Generator
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- Remember when we talked about
~ electric motors and generators?

_ Electricity can be used to generate
mechanical motion ... with an electric
motor.

AND ... when reversed ... the system
becomes a generator that produces
electricity.



. Electric Motors and Generators

Motors
&
Generators



;,f',~'Electric Motors and Generaiors

‘a\'JWhen a motor or a generator has
_;-;;,._;;;;{fBRUSHES the electrons are
~=transferred by CONDUCTION (thru

the brushes)

Note:

Motor: electricity in,
mechanical motion out

Generator: mechanical
motion in, electricity
out

rotor coils

commutato

I

magnets

shaft (stator)

brushes




Wh_en a generator uses INDUCTION,
te electrons are moved without any

~~~~~ - direct contact.

The fast spinning
motion of the magnet
causes electrons to
move in the coil of
wire ... and electricity
iS generated!




| Faraday — Electromagnetic Induction




Permanent magnet
Windmill rotor

dDirection
Imagnetic
field




