EE161 Midterm 11

Name: : _.
S{“; li\,’\ILFO i

Grade:

ID:



1) (35pts) Using the parallel plate waveguide model to (1) calculate the
dimensions of a quarter-wave microstrip line transformer on a 50mil (1mil=
1/1000inch) thick Teflon substrate (er=2.05). The transformer is supposed to
transform an impedance of 300hm to 500hm. (2) If the voltage of the wave
propagating on this line is 1V, find the surface current density on the top and
bottom plates and how much power the wave carries (3) If the parallel plate
waveguide is enclosed with PMC on both sides, does it change the boundary
conditions of the one without PMC? (4) With the PMC model in (3), determine
the highest frequency one can use before a second mode appear? (5) If the
second mode appears, plot the field template of the longitudinal field
component for this mode.
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2) (35pts) A TE wave propagating in a dielectric-filled rectangular waveguide
of unknown permittivity has dimensions a=5cm and b=3cm. If the x-
component of its electric field in time domain is given by

Ex=-36c0s(40mx)sin(100my)sin(2.4m x 1010t-52.91'CZ)

Determine: (1) the mode number and the cutoff frequency,
(2) dielectric constant of the material in the guide
(3) the mathematical expression for the complete H components
(4) the power it carries on this mode
(5) other modes which may also propagate
(6) how long does it takes if one transmits information from one end of
a 100m long waveguide to the other end with all these modes?
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3) (30pts) An air filled rectangular waveguide cavity has a width (a) to height
(b) to length (d) ratio of 4:3:5. (1) If the cavity is designed to resonate at 10GHz,
what is the smallest possible dimension of this waveguide cavity? (2) Draw
the field template of this mode (3) Calculate the quality factor of this cavity if
it is made of copper with conductivity of 5.8x107 S/m. (4) Redo (1) and (3) for
the resonating frequency of 60GHz.
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