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Maxwell’s Equations and Hertz’s
Discoveries
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Plane Electromagnetic Waves
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E = E .« cos(kx — wt)

B = B, .« cos(kx — wl)
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L= FE . cos(kx — wtl)

B = B« cos(kx — wl)
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¢ The magnitudes of E and B in empty space are related by the expression

E/B = .

¢ Electromagnetic waves obey the principle of superposition.



Example 34.1 An Electromagnetic Wave

A sinusoidal electromagnetic wave of frequency 40.0 MHz
travels in free space in the x direction, as in Figure 34.4.

(A) Determine the wavelength and period of the wave.
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% 3.00 X 10°m/s _
— = — —— = 7.50m
/ 4.00 X 10’ s

1 1 ,
T =—= - —— = 250 X 10755
/ 4.00 X 10’ s

(B) At some point and at some instant, the electric field has
its maximum value of 750 N/C and is along the y axis. Cal-
culate the magnitude and direction of the magnetic field at
this position and time.

B _ E yax _ 750 N/C = 950X 107°T
max c 3.00 X 10°m/s N




(C) Write expressions for the space—time variation of the

components of the electric and magnetic fields for this
wave.

L= FE, .« cos(kx — wl) = (750 N/C) cos(kx — wi)
B = B, .« cos(kx — wl)

(2.50 X 107°T) cos(kx — wt)

where

w = 27 = 2m(4.00 X 107 s71) = 2,51 X 10® rad/s

2 2
= —— = (0.838 rad/m
A 7.50 m
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Energy Carried by Electromagnetic Waves
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Momentum and Radiation Pressure
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The Spectrum of Electromagnetic Waves
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