Physics 12 Booklet #4

Recall that electrons have a negative charge. If there are more electrons than protons in a substance it
has a nego"' Ve charge. If there are more protons than electrons in a substance it has a

,F M,‘}_‘. Je charge.

When an acetate ruler is rubbed on paper towel electrons move from the acetate strip to the paper
towel, this give the ruler a 9057 :‘.’C charge and the paper towel a
nﬂga'ﬂ\’ﬁ charge.

When vinyl is rubbed on fur, electrons move from the fur to the vinyl, this gives the vinyl a
r\el’ln ive charge and the fura ,togst v charge.

Two Positive Charges Two Negative Charges A Positive and a Negative
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Protons have a positive charge and electrons have a negative charge. Importantly the magnitude of
these charges is i den ‘ta . If a substance has 10 electrons and 5 protons it would

have a charge of - 5 < ,“lo_q:c § .

Since working with electrons and protons is very difficult we use a different unit for charge, the
Cavipm ,

1 coulomb = 6,241,509,629,152,650,000 elementary charges.

What is the force generated by electric charges?
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Notice the similarity between this and G fOWf
However, gravity always attracts but electric force can € fe ‘ or O.H.’o [(-— .

Example: Two objects are 4.0 metres apart, one has a charge of +2.0 C, while the other has a charge of
-5.0 C. Willthe two objects attract or repel each other and what is the electrostatic force between

T Abbead
F @,wa" N @.oa(s.oc)
E~ c? B

————

(4.0,)°

= S.é\xl()cr N




Physics 12 Booklet #4

Generally static charges we will experience are considerably less than a coulomb, typically the unit we
will use will be the micro-coulomb (1), this is a millionth of a coulomb.

1uC = lO—GC or 1C = IOG/JC

Example: Two objects 0.50 metres apart each have a charge of 2.0 uC. Will the objects attract each
other or repel each other? What is the electrostatic force between them?
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Example: A 55.6 uC object is near a -74.3 uC object. Each object feels an attraction of 7.40 N towards
each other. How far apart are they? Jpe—
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