Ch 16. Electric Charge &
Electric Field



|. Basic Concepts

Static electricity: charges at rest

Electric charge S

(a) Two charged plastic rulers
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(c) Charged glass rod attracts
charged plastc ruler
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Electric Charge

7N Electron charge: -e
[y Proton charge: e
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,r’f; | W | __,><: Elementary charge
g S e=1.6x10-1° coulomb (C)

Atoms, and most things, are neutral:
total positive charge = total negative charge

Conservation of electric charge:

the net amount of electric charge produced in any process is zero
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Insulators & Conductors

Charged Neutral A Metal Wood
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(a) (b) (c)
Conductors: lots of
Metals
Semiconductors: some free electrons that can move around

Silicon, germanium, carbon

Insulators: almost none

most other materials
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Charge Manipulations

(a) Neutral metal rod
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(b)  Metal rod still neutral, but
with a separation of charge

Induced charge

(a) Neutral metal rod
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(b) Metal rod acquires
charge by contact

Charge transfer by contact



1. Coulomb’s Law

Forces between two point charges:

] 2 & . g
Charles Augustin de Coulomb
.* d "'. French Physicist 1736-1806
F . k QlQZ
Iy~ = force on | f~y = force on 2 - 2
due to 2 due to 1 I
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(a) k=9.0 x 10° N-m?/C?
£ =
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(b) Direction: attraction/repulsion

More than one forces: superposition principle
Foe=FtFt...

net™
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