Ph. D. Qualifying Exam Questions in Electrophysics

, Force per unit length is
Spring 2017 M . . . . .
u_o/ (15 pi) Nt/m in negative y-direction
1. Consider three infinite line currents, all with one amp flowing in the +z direction. One current
passes through x=3 & y=3. Another passes through x=3 & y=-3. Where can you place the third

line current 5o that the magnetic field is zero at the origin? What is the force per unit length on
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2. Aninfinite plane wave traveling in free space in the —z direction has an electric field in the +x

direction with an amplltude of 10 vim, W__r%e the tlme -averaged Paynting vector for this wave.
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3. Space is divided in two regions with a boundary at z=0. Region 1 (z<0) is vacuum and Region 2
{z>0) has g, = 1 and p, = 4. What is the Brewster angle for this geometry? Draw a picture of the

scenario to get full points. (3 points) 1 - L{
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4. Atransmission line with a 50 Ohm characteristic impedance is terminated with a 300 Ohm load.
What is the input impedance if the line is % of a wavelength in Iength? (4 points)
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5. Arectangular waveguide has a width of 3 cm and a height or 2 cm. What are the four lowest
distinct cutoff frequencies if the waveguide is filled with dry air? (4 points)
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