EE101 - Engineering Electromagnetics Midterm

y “ 1. Coaxial capacitor (50 points)
Consider a piece of coaxial cable of length £with two dielectric layers with permittivities & and &. You

may consider the inner conductor (radius @) and the outer conductor shell (radius 4a) to be perfect

conductors.

(a) What is the capacitance C between the inner and outer conductors? (Your answer should be in
terms of only geometric and material parameters.)
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EE101 — Engineering Electromagnetics Midterm

(b) Consider that the dielectric layers are lossy with conductivities 6; and &> respectively. What is
the resistance R between the inner and outer conductors?
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2. Inductor (50 points)

Top view

(@) (20 points)  For part (a), ignore the meta] ring in the figure.

£.a.bic k40, etc.).
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(b) (20 points) A metal ring with height %, radius b, and thickness d, and conductivity o is placed
around the center of the solenoid as shown in the figure. You may assume d <« b. What is the
current density J(7) that flows in the metal ring (give vector direction)? When answering this,
_you may neglect any contribution due the currents J(t) in the metal ring.
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(¢) (20 points) Does the approximation used in part (b) (neglecting any contribution due the currents
/) J(t) in the metal ring) correspond to the low frec}uency limit (o is small compared to 7, ) or the
high frequency limit (o is large compared to 7,, )? Give a quahtauve explanatlon why.
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