Midterm Exam, EE163A, Fall 2020, Due: Monday 11/16/20 9AM

Policy: Open Book, PDF version of the book and slides are ok to use. You should not use
internet, EM software, etc. Calculator is ok to use. Collaboration/discussion is not allowed.

Problem # 1 (30 points): An air-filled rectangular waveguide has inner dimensions of 0.9
inches by 0.4 inches. The excitation frequency is 8 GHz. (a) Calculate %, f, k., 8,4,V .V,

for TEio mode. (b) Redo the above calculation for the same waveguide filled with
dielectrics €, =9. (c) Find out the frequency range in which the waveguide is single mode

(allowing propagation of only one mode) for both air filled and dielectric filled waveguides.

Problem # 2 (35 points): Perfect Magnetic Conductor (PMC) is a counterpart of Perfect
Electrical Conductor under the dual relationship of electric field and magnetic field. A
PMC satisties the boundary condition that the tangential magnetic field and normal electric
field must be zero. In an air-filled waveguide shown below, the top, bottom, and right plates
of the waveguide are made of PEC, while left side is made of PMC. (a) What is the
dominant mode propagating in this waveguide and its cut-off frequency? (b) What
transverse field components exist for this mode? (c) Draw the electric field template
(variation) for this mode in the cross-section.

PEC

PMC b
PEC

(a/2>b)

Problem # 3 (35 Points): In the following microstrip line circuit, the two parallel stubs are
short-circuited through ground vias. (a) Calculate the ABCD matrix from Port 1 to Port 2.
(b) Assuming both source and output ports are matched 50 Ohm, if the voltage at Port 1 is
1 volt, find the amplitude and phase of the output voltage at port 2.
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