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MAXWELL’'S EQUATIONS IN INTEGRAL FORM

X=E

X=B

Gauss'’s Law (1813)

fE.dA _ Qinside

o

The Electric field through a closed
area is equal to the total charge
inside of the area divided by &,,.

Gauss’s Law for Magnetism (1813)
%B. dA=0

The Magnetic field through a
closed surface is zero (as many
field lines going out as going in). It
means that magnetic monopoles
do not exist.

Faraday’s Law (1831)

3€Edl— %5 dA
. - W-

The Electric field around a closed
loop is just equal to the minus of
the rate of change of Magnetic
field through the loop.

Maxwell - Ampere’s Law (1861)

0E
%B.dl=u01+uoeofa.dA

The Magnetic field around a
closed loop is equal to rate of
change of Electric field through
the loop times p, €, plus the
Electric current in the loop
times u,,.







The shape dves not Need 1o be Sinncoidal . TH

can be a wend pulge:







l‘
0

EA

Fe'

M

2
n ;rro,,_

'
(

JI

I

eh

AX

o'y Aed
<dr(
}’{0)0
m?f?”ogc
‘ 0
Al 4
1 0
Hm
L=
A













Table 13.1: Rough classification of electromagnetic spectrum and its applications.

Class

Wavelength A Frequency f Application

Radio waves

Microwaves

Infrared
Visible
Ultraviolet
X rays

Gamma rays

>1m < 300 MHz Radio & TV broadcast, telecomunications
maritime navigation
Imm—1m 300 MHz — 300 GHz Microwave oven, radar, mobile phones,
4G, Wi-Fi, satellite communications,
GPS, cosmic microwave background
750nm — 1mm 300 GHz — 400 THz Thermal imaging, TV remote control,
night vision, bio imaging, optical fibers
400nm — 750nm 400 THz — 750 THz Human vision, illumination, photography,
microscopes, lasers
10nm — 400 nm 750 THz — 30 PHz Disinfection, dental curing, black lights,
sun tanning, counterfeit detector
0.01nm — 10nm 30PHz — 30 EHz Crystallography, radiation therapy,
medical imaging, security scans
< 0.01nm > 30EHz Radioactive sources, cancer treatments,
PET scans, cargo container screening
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Figure 13.2: Electromagnetic spectrum with rough classification.
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Refraction bends light rays
toward the cooler air.

Cool air

Warm air

Inferior
mirage




Refraction bends light dowrvward
toward colder region.

Cold water

= T 3 DAVID MORRIS/APEX

David Morris took the photographs from the hamlet of Gillan, near Falmouth
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