Electric Charge
Electric charge is quantized!

q is measured in coulombs.

Milliken determined that charge in nature comes in small packets. 
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Find the net force acting on q

, where n is some constant number, and e is the fundamental electric charge.

Electron charge: 
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Proton charge: 
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How many coulombs of negative charge are present in 5g of copper?
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If you charge the sphere, so that you have a measurable charge, you are removing or adding electrons. For example, let’s say this sphere had a 5millicoul charge.
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Coulombs Law
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Two charges separated by a distance r will attract or repel each other with a force
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 = electrostatic force
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K = electrostatic constant
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 is attractive if 
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 are opposite in sign, and vice versa.
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Example Problem:
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More example problems:

Two metal sphere of equal radii are charged to 
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, respectively. They are brought into contact and then separated so that their centers are 1.5m apart. Find the forc they exert on each other.

First, electrical charge is transferred, and balanced. Since both spheres are of equal radii,
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. If radii are not equal, they are not equal (potential is balanced, not the charge). Also, 
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(conservation of charge)
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And another problem:
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q2 attracts q1 in x direction
q3 repels q1 in x direction

q4 attracts q1 in y direction

q3 repels q1 in y direction
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K is not a fundamental constant!
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In truth, 
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 is the electrical permittivity of a vacuum. 
[image: image26.wmf]2

12

0

2

8.8510

C

Nm

e

-

=´


� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���








[image: image1.wmf]qne

=

[image: image27.wmf](

)

19

16

5

.0051.610

3.1310

qmcoul

qne

n

nelectronsremoved

-

=+

=

=´

=´

[image: image28.wmf]1

q

[image: image29.wmf]2

q

[image: image30.wmf]r

[image: image31.wmf]p

+

[image: image32.wmf]e

-

[image: image33.wmf]11

31

27

5.2810

9.1110

1.6710

e

p

rm

mkg

mkg

-

-

-

=´

=´

=´

[image: image34.wmf]47

8

:

3.6410

8.2610

ge

g

e

CompareFF

FN

FN

-

-

+

=´

=´

[image: image35.wmf]eg

FF

>>>>

[image: image36.wmf]2

m

[image: image37.wmf]2

q

[image: image38.wmf]1

q

[image: image39.wmf]3

q

[image: image40.wmf]4

q

[image: image41.wmf]1

2

3

4

1

2

3

4

qmC

qmC

qmC

qmC

=

=-

=

=-

[image: image42.wmf]1

Find the net force acting on q
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