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Electric Charges & Electrostatics

Electrostatics is the study of charges when not in motion

We know that objects with similar charges will repel each other (ie. a negatively

charged object will repel another negatively charged object) and that objects with

the opposite charges will attract each other (ie. a positively charged object will

attract a negatively charged object) cclled  electrosteche repulsion  of et e hog

Materials/objects can be classified as conductors or insulators

o Conductors are materials that allow electrons to flow with ease
= Examples include metals
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o Insulators are materials that do not allow electrons to flow with ease
» Examples include glass, plastic, rubber
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Electrical charges are always due to a transfer of electrons! Protons are not free
to move/transfer from one material to another

o A negative charge is caused by an excess of electrons

o A positive charge is caused by a shortage of electrons

o A neutral object has no net charge (positive charge = negative charge)
e protoeoy = B olectrony

Grounding: the process of connecting a charged object to the Earth which will
cause the grounded objected to become neutralize in terms of charge.
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% e There are three ways to charge an object

1. Charging by Friction: transfer of electrons by rubbing two different objects together

o When a rubber rod is rubbed with fur or wool, the rod becomes negative and
the wool becomes positive
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2. Charging by Induction: if a charged object is brought near but does not touch a
conductor, the electrons on the neutral conductor will rearrange themselves bases
on the electrostatic repulsion or attraction of the charged object. Essentially, the
neutral conductor will temporarily become polar (has a more positive side and a
more negative side). The neutral conductor has not gained or lost electrons, but has
only rearranged the position of the electrons.

<HW neyrel
gl i 4 (\+“) no (,uf‘é\&-c}‘f
sides \\ remoned]
\\I e ec!
ok
g —
Neureel hrorgina by

conducto r elenn G

3. Charging by Contact/Conduction: when two differently charged objects are
brought in contact with each other, electrons will flow away from the more negative
object until both objects are of the same charge (ic. egiral charge)

o Charging by contact/conduction is based on the law of conservation of

charge (pcinc(ple "—\’7*)
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EXAMPLE: Object W has a charge of -2.0uC, object X has a charge of -9.0uC, object Y
has a charge of +6.0u.C, and charge Z has a charge of +12.0pC. Objects Y and Z come
in contact with each other and then separate. Charges W, Z and X then come in contact
and are separated. What is the charge on each object at this point?
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~*Now try pg. 82 # 1-9**



e An electroscope is an instrument used to detect the e hesd
presence and nature (+ or -) of a charge
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e A positively charged rod will attract electrons to the head of the electroscope,
leaving the leaves positive and therefore will repel. A negatively charged rod will
repel electrons from the head of the electroscope into the leaves, leaving the
leaves negative and therefore will still repel.
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e If an electroscope is charged, it is more useful for determining the nature of a
charged object. Inducing a charge on an electroscope can be accomplished by

grounding.
W
> Cue <+ abe cemog
Cedulsion
\.\\; P \ GrOM{\d
rounded ]
" —e\CL\TQSCQP(
("—kC(,‘\TOS(_Q\-}C' C}\(rfst‘l\% ‘OJ} 1S onwurlg
nduchon ?0"'5"’“"€

e ok

e ‘ec\“ﬂ) S(()‘)e

V3 pec Mancr\\’\\k
Cl’\afs C(A



EXAMPLES:
a) If an electroscope is positively charged, determine the charge on the rod.
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b) An electroscope is negatively charged and a positively charged rod is brought
near the electroscope head. Determine which way the leaves will move.
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***Now try pg. 84 #10***



