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Conduction
We mentioned last class that atoms, the tiny building blocks of matter, contain both
protons, which are negatively charged, and electrons, which are negatively
charged. (The third and last type of particles in atoms are neutrons, but we don't worry about them much in
this unit, because they have no electric charge).

Protons are not able to move. They are part of the nucleus of the atom, and thus are fixed in one place;
they are also much more massive than electrons. Electrons can move around, jumping from atom to atom
within an object or even jumping to another object. The motion of electrons is called conduction.

Electrons will always try to distribute themselves as far aways from each other as possible, while staying
close to protons. Not all materials allow electrons to move very far in this quest. Metals are good
conductors, allowing electrons to travel anywhere they want without much trouble; plastic and rubber, on
the other hand, are bad conductors, because they are really made up of thousands of separate pieces and an
electron can't leave its own tiny piece.

If possible, each electron will try to pair up with its own proton. If there are too many electrons for protons,
we say that the object as a whole is negatively charged; if there are not enough electrons for the protons,
we say that the object is positively charged. What actually pulls two oppositely charged objects together is
the attraction between the extra electrons in the negative object desparately trying to be united with the
lonely protons in the positive object.

. 1 For each of the three objects pictured below, identify whether it is positive, negative, or neutral.

By the way - you should hopefully understand that this all is just a representation or what's in an object. Protons are not, in
fact, little squares, and in any event there are trillions of them in even the tinies of objects, and million of extra electrons or
lonely protons in a charged object.



. 2 Suppose that two electrons were added to this object pictured below. Draw where on the object these
extra electrons would most likely be found.

. 3 a) In the scenario below, identify each object as positive, negative, or neutral, and then say whether
they will be attracted to each other or repelled.

b) Do the same for the two objects shown above.

c) If those two objects in (b) were to come in contact, their electrons would be free to redistribute
themselves evenly among the protons. Draw all those electrons on the objects below, showing where
they would eventually end up if free to move between the objects.

d) What would the charge of each object be after this exchange? What would the objects then do?

. 4 a) A proton has a mass of 1.67×10-27 kg. Roughly half of an object's mass is protons. How many
protons, then, would there be in an metal spoon, with a mass of about .04 kg?

b) Each proton has a charge of 1.6×10-19 C (Coulombs). How much charge would the spoon hae if all
its electrons were taken away?

For the sake of comparison, a typical lightning bolt contains between one and four Coulombs of charge.


