ECES5320/6322 Midterm IIT December 3, 2006
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You may use your portfolio and a calculator but no textbook.
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1. (25 points) A waveguide has inner dimensions 12 x 1 cm. Find the cutoff frequencies
of the first four modes, and specify which modes these are.
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2. (25 points) (a) Sketch and describe a method of feeding the TE3q mode in a waveguide.
Be sure to show where the feed point(s) are, what their orientaticn is (sketch and/or
describe), and what their relative magnitudes and phases are. (b) Repeat for the TM,,
mode. (These modes do NOT need to be fed simultaneously.)
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3. (25 points) Design a series resonant circuit that has a center frequency of 1 MHz and a
bandwidth of 0.1 MHz.
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4. (25 points) The human torso acts like a resonant cavity at some frequencies. At
resonance, the electric and magnetic fields reflect back and forth in the body many, many
times before they are fully absorbed by the body and die away. The stored electric
cncrgy is proportional to the squarc of the clectric ficld, and the stored magnctic cnergy is
proportional to the square of the magnetic field.

Atresonance, what can you say about the relative values of these two sources of stored

energy”?
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Given what you know about resonance, what is a “high Q cavity”?
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Give an example of one such “high Q cavity” in your practical experience.
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