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1. A plane wave with electric field strength of 10 V /m and frequency of 5 GHz is travelling 
in the positive z direction through a perfect dielectric with relative permittivity = 2.5 and 
relative permeability = 1. Give the corresponding Helmholtz equations and find 
expressions for the field components of the wave and intrinsic impedance of the medium. 
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2. A medium has relative permittivity = 2.5, relative permeability = 1 and conductivity = 50 
S/m. Find the intrinsic impedance of the medium and the velocity of propagation, 
wavelength, loss tangent, and complex propagation constant of a 50 MHz plane wave that 
is travelling through it. 
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3. Consider an A WG 30 copper wire of length 15 em. What is the skin depth and resistance 
at 2 GHz? How deeply does the current penetrate? What are the attenuation and phase 
constants? 
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4. A plane wave with electric field strength of 10 V /m and frequency of 5 GHz is travelling 
in free space in the positive z direction. Calculate the peak and time averaged power density 
that passes through z = 0 and the total power that passes through an aperture of dimensions 
50 em x 50 em. 
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