
EE351 Home Work # 5 Solution 
 

Spring 2006 

Problem 1: 
An air filled waveguide with dimensions a = 5 cm and b= 2 cm, at f=15 GHz  has  
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(i) the mode of propagation 
Using a =0.05 m and b= 0.02 m, and comparing to: 
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we find m = 2 and  n=1. Mode of propagation is TM21  

(ii) Value of β 
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(iii) Cut off frequency 
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(iv) Intrinsic wave impedance η 
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(v) Ex (see handout). 
 
Problem 2:  (problem 10.9) 
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To determine the wavelength in unbounded medium λ use the following relationship. 
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Problem 3: (Ex. 10.1): 
Air filled WG: l=2m, a=2cm, b=1cm, TM11,  β=200 m-1
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This gives f = 1.16x10 10 Hz. 



 

 
Problem 5: (Ex. 10.3): 
For a= 1cm, b=0.5 cm,  ε = 2.5 ε0 , Ezm = 1.5 kV/m at z=0, TM11 and f=9 GHz 
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No propagation. Only evanescent modes exist.  (questions b through e are irrelevant) 



 
 
Using  a = 2.5 cm and b=1.25 cm, the cut of frequency is: 
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