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Problem 1. A certain nonmagnetic material has the material constants €, =2 and € o= 4x10™

ata)=1.56ra% . Find the distance a uniform plane wave can propagate through the material

before

(@) Itis attenuated by 1Np;
(b) the phase shift 360°
Solution
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Problem 2. A 10GHz radar signal may be represented as a uniform plane wave in a sufficiently small
region. Calculate the wavelength in centimeters and the attenuation in nepers per meter if the wave is
propagation in a nonmagnetic material for which

@ & =1 and & =0
(b) & =1.04 and &'=9x10"*

€ & =25and & =72
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f="—=1="-=0.0294m=2.94cm
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p= 2% => A= % =0.00885m = 0.885cm

o= @1 60026 = 335.16Np / m

Problem 3. Consider an incident wave of 1MHz propagating in the see water with 6=4S/m, and ¢,’=81.
Find the skin depth, wavelength, and phase velocity.
Solution We first evaluate the loss tangent, using the given data:
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Seawater is therefore a good conductor at 1IMHz or frequencies lower than this.

The skin depthis o6 = ! ! =0.25m=25cm
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