Brief review of the atom from Chemistry:

e  The nucleus contains MOST OF THE MASS (protons and neutrons are much, much, more massive than electrons)

e Electrons are located outside the nucleus.

e Protons are positive, electrons are negative, and neutrons are neutral (no charge)

e Protons and neutrons are nearly the same size

e Protons and electrons have the same magnitude of charge; they are just opposite in sign

e A proton has a charge of +1.6x10™ C whereas an electron has a charge of -1.6x10"° C

e Neutral atoms contain the same # of protons and electrons

e Since protons are TIGHTLY BOUND in the nucleus, they are VERY DIFFICULT to remove.

e Since electrons are LOOSELY BOUND outside the nucleus, they are much easier to remove.

e Atoms become negatively charged by gaining electrons (since electrons are negative)

e Atoms become positively charged by losing electrons (since they will now have more protons than electrons)

e If an object has more negative charges than positive charges, it will be negatively charged, etc.

e Conductors: An object in which charge flows easily and can therefore conduct electricity. Example: metal

e Insulators: An object in which charges are nearly “static” meaning they don’t move very well. Since charges can’t flow,
insulators cannot conduct electricity. Example: rubber

NOW COMPLETE SUBLEVEL 1 FROM THE STATIC ELECTRICITY MODULE

Review your note-taking guide from the online video on Static Electricity (episode 801) and then COMPLETE SUBLEVELS 3 & 4 FROM
THE STATIC ELECTRICITY MODULE

Here are the highlights from the video:

e  Objects that have a high affinity (affinity means “attraction”) for electrons rip electrons off of objects that have a lower
affinity for electrons.

e Electrons are transferred from one object to another. Remember, electrons cannot be created nor destroyed!! And it’s
electrons that are being transferred; NOT PROTONS!

e This s the list of objects and their affinity for electrons that you saw in the video. Objects at the TOP of the list have a HIGH
AFFINITY FOR ELECTRONS. Objects rip electrons off of other objects that are below it in the list and they give electrons to
objects that are above it in the list.

PVC
Rubber
Cotton
Paper
Silk
Fur
Wool
Nylon
Hair
Acetate
Glass

As can be seen from the above list, PVC pipe will rip electrons off of any object below it in the list and become negatively
charged forcing the other object to become positively charged. If you rub a glass rod with fur, fur will rip electrons off of the glass
(since it is above glass in the list). The fur will become negatively charged while the glass becomes positively charged. If you rub a
PVC pipe with fur, however, the fur will become positively charged, because the PVC pipe rips electrons off of the fur since it is
above fur in the list.



When you put a charge on an insulator by rubbing it with another object (i.e. rubbing a balloon on your hair), the charge
stays put on the insulator (on the section of the balloon that was rubbed for instance) and does not move around the entire
surface of the insulator

When you put a charge on a conductor, the charge instantly moves all around the surface of the conductor

To remove the charge from an object and make it become neutral again, you must “ground it” through electron transfer.
Positively charged objects must gain enough electrons to become neutral whereas negative electrons must /ose enough
electrons to become neutral.

When you ground a negatively charged object by touching it, electrons flow from the object through your hand, through
your body, to the earth.

When you ground a positively charged object by touching it, electrons flow from the earth, through your body, through
your hand, to the object.

The earth is an endless supply of electrons!

Objects can be charged by contact. This is called “charging by conduction”. See the example below from Sublevel 4.
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A metal sphere is clectrically neutral. It is touched by a positively-charged Answer:
metal rod. As a result, the metal sphere becomes charged positively. This (|
oceurs because the metal sphere

* Check Answer

a. gained protons from the rod

b. gaincd negative clectrons from the rod

¢. gained positive clectrons from the rod Number Possihl

d. lost protons to the rod
Copyright and Contact e. lost electrons to the rod Number Correc
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Since the rod was positively charged, the metal sphere “grounded the rod out” when it came into contact with it by giving
the rod some of its electrons. Of course, when the metal sphere lost electrons it ended up becoming positively charged in
the process. Isn’t that nice?! ©

Note: in sublevel 4, it will mention a “van de Graaff generator”. Here is a picture of one:



http://cache.wists.com/thumbnails/7/50/7506a69d292682a413de2a6b8d3c037a-orig

The metal sphere is charged and electrons are constantly flowing through the student to attempt to ground it out. It is obvious that
the student has electricity flowing through her as evidenced by her “fro”. Pretty cool, huh? We have a van de graaff generator and
will do this in class soon! ©

IF PEOPLE WERE INSULATORS (i.e. charge couldn’t flow through them), they would not be able to “ground” objects. PEOPLE ARE
CONDUCTORS!!

e You saw an electroscope on the video. When it is given a charge, the leaves separate. You can ground out a charged
electroscope and cause the leaves to fall back down by touching it with your hand or another conductor (like a metal rod).
You would not be able to ground it out with an insulator such as a rubber balloon.
See the example below from sublevel 4. The correct answer is “e” (it is difficult to distinguish if it is a “c” or “e” in the
answer box).
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Teacher Use A physics student, standing on the ground, touches an uncharged plastic Answer:
Teacher Registration bascball bat to a negatively charged clectroscope. This will cause |
Topics a. the clectroscope to be grounded as protons flow out of the clectroscope Eheck =
Objectives b. the clectroscope to be grounded as protons flow into the electroscope
Record-Keeping ¢. the electroscope to be grounded as electrons flow out of the electroscope

. Number Possible
Screencasts d. the eleciroscope to be grounded as electrons flow into the clectroscope 5
Troubleshooting ¢. absolutely nothing (or very little) to happen since the plastic bat does not
About MOP conduct Number Correct
Copyright and Contact f. the baseball bat to acquire an excess of protons
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For previous users of version 3 of MOP: if you view a "Module Title Goes Here” message and an apparent freezing of the program,
then your browser is loading a version 3 file into this page from your computer's cache. The new version is not being drawn in from
our server. The fix involves "emptying the cache™ and re-loading the page.

For Safari(and other 64-bit browser) users on Mac 0S X 10.6, you will have to run your browser in 32-bit mode to use the Minds on
Physics modules. Please reference Adobe's official site @ http://kb2.adobe.com/eps/512/cpsid 51273.html for the solution. i

YOU MUST DO SUBLEVELS 1, 3, & 4 BEFORE NEXT CLASS OR YOU WILL BE LOST!! THEREFORE, | WILL BE COLLECTING
YOUR SUCCESS CODES THE BEGINNING OF NEXT CLASS!!



