
Electromagnetics – Ph.D. Written Qualifying Examination, Spring 2018 
 
Problem 1 (6 pts) 
There are two concentric conducting cylinders that are infinitely long. The inner radius is a and 
the outer radius is b. The electric potential is V(a) = 0 V and V(b) = Vo. The space between the 
conductors is filled with air AND a uniform volume charge density ρo (C/m3). Find V(r) between 
the conducting cylinders. 

Problem 2 (6 pts) 
A disk with a radius of b = 5 cm is centered at the origin in the z=0 plane. The disk has a surface 
current density of ˆ2cos( ) (A/m)sJ ϕ ϕ=


. Find the magnetic field intensity 10 cm above the 

center of the disk (at z = 10 cm; x=0=y). 
 
Problem 3 (3 pts) 
What is the Lorentz gauge and why is it useful / important? 
 
Problem 4 (5 pts) 
A generic waveguide (a =2 cm; b = 1 cm) is filled with a lossy dielectric with εr = 2 + 0.1j. 
What is the cutoff frequency of the fundamental mode in the waveguide and what is the 
attenuation of the waveguide (in dB/m) due only to the dielectric when a wave is traveling in the 
guide at a frequency 50% higher than the fundamental cutoff frequency? 
 
 
You may find these formulas useful: 
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