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A Enalneermg Electromagnetics Midterm
L. Image Theory (10 points) s =

(a) (b)

gonducting wires above a conducting plane carry currents I; and I2 in the directions shown in the
hgure .a.bove. Keeping in mind that the direction of a current is defined in terms of the movement
of positive charges, what are the directions of the image currents corresponding to I; and [»?
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2. Electrostatics (20 points)

Which of the two following cases does not meet the electrostatic field assumptions? Explain.

(A): E = 4[xyX + 2yzy + 3xz2]
(B): E = 2[y?% + (2xy + z2)y + (2yz)2]
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3. Inductorin a changing magnetic tield (30 points)

N N tums

An inductor is formed by winding N turns of a thin conducting wire into a circular loop of radius
a. The inductor loop is in the{=y plane|with its center at the origin, and connected to a resistor R,

as shown in the figure above. In the presence of a magnetic field B = By(¥3 + 2)sinwt, where

. dsinx ‘ dcosx ;
w is the angular frequency. Note: —, = Cosx;—— = —sinx

Find the following parameters:

(a) the magnetic flux linking a single turn of the inductor
N~ 1
@- fg.dr = R-A = B (§3+2) Sty - (ned)
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(b) the Vi, » = V; — V5, given that N=10. Bo=

at . A2 A S N . Mol
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103
0.2T. a=10cm. and w=10 rad/s.

= - lOLon—. (43420 cosliot) - W -‘ﬁazl

Vewt = —“OKO‘I o5 (131D T (1-0‘\"‘)]

o~ Veng = - 207 ¢ (1 *4) T "‘d/gu

(c) the polarity of V5 - at t=0
f

Vg = Vi -Vs = &‘DLO‘zoogA(o\ RIGRID) '\/—-i/

(d) the induced current in the circuit for R=1kQ (assume the wire resistance to be much smaller

than R)
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