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Problem 1. 

a) Find the dimensions of a hollow rectangular metallic waveguide for single mode 
operation within 1-1.5 GHz. 

b) Determine the frequency range over which the waveguide supports dual modes. 

0 
t> {/< >' --t-~ c) Determine the waveguide guided modes at 4.5 GHz. 

d) Find the group velocity, phase velocity, wave impedance, and wavelength of a 1.25 GHz 
wave propagating along the waveguide. 

e) If the metallic waveguide in part (a) is filled with glass (Er= 2.25), find the frequency 
range for waveguide single mode operation. 
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Problem 2. 

An x-polarized optical beam is propagating in z direction inside a semi-infinite dielectric slab (Er 
= 12.5) placed in free space. The dielectric slab has rectangular sidewalls (as shown below) with 
dimensions much larger than the optical beam size. 

a) ff the optical beam is normally incident on one of the slab sidewalls in the xy-plane, 
determine the propagation direction and portion of the optical power that is transmitted 
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b) If there is a pos~ibility of polishing the slab sidewalls, find the slab sidew'all angel, a, at f oy...py 
which maximum optical power is transmitted from the slab to air. , 
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-v c) For part (b), determine the propagation direction and portion of the optical po~er that is i:J. 
0 := 74'~2/' transmitted from the slab to air. 
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d) How can we maximize optical power transmission from the slab to air, if a y-polarized 
optical beam (instead of an x-polarized optical beam) is propagating in z direction. 

e) For the so lution you offer for part (d), determine the propagation direction and portion of 
the optical power that is transmitted from the slab to air. {fJ 
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A 1 GHz, y-polarized plane-wave\~agating in air along k = ~ x + l i direction. The 

wave is incident on a semi-infinite dielectric medium with ,Lt= ,Lfu and &, = 2.25. The interface 

'-./\ 

£ ""' --

\./\ ' 

\~1 v 

between the diel'ectric medium and air is the z = 0 plane. 

a) Write the phasor domain and time domain equations for the incident and reflected wave 
in air and the transmitted wave into the dielectric medium. 

b) Determine the portion of the wave power that is transmitted into the dielectric medium. 
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