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EE 382 Applied Electromagnetics Examination #1 (Spring 2018)
Name /Ce}/ ﬁ

Instructions: Place answers in indicated spaces. Use notation as given in class for coordinates and
vectors. Show all work for full credit. Turn in equation sheet with exam.

1) Anideal transformer has 160 turns on the primary winding and 40 turns on the secondary winding.
If 500 Vs is applied to the primary winding and an equivalent load resistance of 5 Q is connected
to the secondary winding, sketch circuit and find:
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a) the RMS voltage supplied to the load
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b) the RMS current supplied to the load
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c¢) the RMS current through the primary winding
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d) the equivalent resistance seen on the primary side of the transformer
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¢) Is this a step-up, or isolation/unity transformer? ( correct answer )
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2) A wire loop (see below) in air has the magnetic field 7= @ 800(1+ 0.5z)¢ " (A/m)¢ >0

applied. Find and indicate on the drawing the direction of positive current flow (Hint: Lenz’s
Law). Choosing an integration contour in the same direction as the current, calculate and write-
out expressions for the magnetic flux through the loop, and the current and emf around the loop.
Given: a=60cm, 5=90cm, R=5Q, po=4nx10”7 H/m.
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3) For the split magnetic ring shown, you are given a=5cem, 5=6.5cm, c=1.5cm, N = 120, [=6 A,
and lg, =0.12 cm, and p; =500u. First, sketch a fully labeled equivalent magnetic circuit. Then,
find the magnitude of the magnetic flux, flux density, and field in core material 1. Indicate their
direction on the drawing. Also, find the mmf across the top air gap. Assume the magnetic field is
evenly distributed in the core, the coil is tightly wound, no flux leakage, and no fringing in gaps.
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4) In a barium titanate composite (yo, 300g;, and ¢ = 0), we apply an electric field of
£ =é},Scos(S-108t-—kx) (kV/m) where k = o/u = 2n/h and u=c/ \/; . Determine the wave
number k and vector phasor electric field E with all constants defined. Then, use E to find the
vector time-domain magnetic field & with all constants defined. For extra credit, find the
displacement current density 7, . [Hints: Faraday & no free charges are present.]
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