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* The images and the pictures in this lecture
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1. University Physics, Bauer and Westfall,

McGraw-Hill, 2011.
2. Principles of Physics, Halliday, Resnick,
and Walker, Wiley, 8t and 9t Ed.

* The rest is made by me.



General Physics II



Topics to cover in the fall

All about electromagnetism

Electricity: Chap. 21 - 26

Magnetism: Chap. 27 — 29

Maxwell Eq. and EM waves: Chap. 30 — 31
Wave optics: Chap. 34

Modern Physics: Chap. 36-37

* Special relativity EXCLUDED



Laws of electromagnetism
from Maxwell Equations

(1) Coulomb’s law: Force between charges

4142
r2
(2) Gauss’ law: Relation between charges

very similar to gravity F

and electric field. 1/* force
(3) Faraday’s induction law 2| 7 &= & Al
Time change of B inducing change of E
(4) Ampere-Maxwell’s law

Time change of E inducing change of B



Chap. 21 Coulomb’s Law
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electric charge

2 kinds of charges
The same kinds of charges repel. ™~ Benjamin Franklin

Gravity only pulls.

Gravity has only one kind of charge-mass.
Weak interaction: 3 kinds
Strong interaction: 8 kinds

Opposite kinds of charges attract.

Electrostatic force is called Coulomb force.



Conductors and insulators

Classification of matter by charge flow
* conductor

Internal electric charges move freely. (metal, salt water, human body)

* nonconductor, or insulator

All the electrons are bound by nuclei, and the current cannot flow
* semiconductor

Current flows in one direction only. (Si, Ge)

* superconductor

No resistance



Coulomb’s law
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Comments on the Coulomb force
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Example 21.3 Equilibrium position




Solved prob. 21.1: charged balls
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Charge distribution in a conductor

Solid conducting sphere  Hollow conducting sphere
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