
EE 3109 Applied Electromagnetics 
Tutorial IV 

 

1. For an a x b rectangular wave guide operating at the TM11 mode, 

(a) Derive the expressions for the surface current densities on the conducting 

walls, 

(b) Sketch the surface currents on the walls at x=0 and at y=b. 

 

2. Calculate and list in ascending order the cutoff frequencies (in terms of the cutoff 

frequency of the dominant mode) of an a x b rectangular wave guide for the 

following modes : TE01, TE10, TE11, TE02, TE20, TM11, TM12 and TM22 (a) if 

a=2b and (b) if a = b. 

 

3. An air-filled a x b (b < a < 2b) rectangular wave guide is to be constructed to 

operate at 3 (GHz) in the dominant mode. We desire the operating frequency to 

be at least 20% higher than the cutoff frequency of the dominant mode and also 

at least 20% below the cutoff frequency of the next higher-order mode. 

(a) Give a typical design for the dimensions a and b. 

(b) Calculate for your design β, up, λg, and the wave impedance at the operating 

frequency. 

 


