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Homework 7
Due 22 April 2004
Lossless media
1. The magnetic field of a wave propagating through a certain non-magnetic material is given by 
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Find;

a) The direction of wave propagation

b) The phase velocity, up
c) The wavelength in the material, λ 

d) The relative permittivity of the material,  εr
e) The electric field phasor,  
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f) The electric field in time domain form, 
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Average Power Density
2. The free space safety standard of electromagnetic radiation (i.e. the level of radiation should not be exceeded to avoid any hazardous effects) is 10 [mW/cm2]. Express this safety standard in terms of average value of electric and magnetic fields of a plane wave in free space. 
Lossy media
3. Find the complex propagation constant γ and the intrinsic impedance η of a microwave signal in muscle tissue at 915 MHz. (σ=1.6 S/m, εr=51).  
     Polarization
4. For a wave characterized by the electric field 
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determine the polarization state, determine the polarization angles (γ, χ), and sketch the locus of 
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 for each of the following cases:

a) A=3[V/m], B=4 [V/m], and δ=180°
b) A=3[V/m], B=3 [V/m], and δ=45°
c) A=3[V/m], B=4 [V/m], and δ=-135°
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