ELEN 3371 — Electromagnetics Fall 2013

Homework 3 — Due September 30

3.1. (20 pt.) Two infinitely long filaments are placed parallel to the x-axis as shown in Figure 1.
a) Find H at the origin;

a) Find H at (-1,2,2);
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Figure 1

3.2. (20 pt.) A long, straight wire of radius a has current density J = Joe‘ﬂ(“"’)uz where £is a
constant and p < a. Determine B inside and outside the wire.

3.3. (25 pt.) A conductor that is 2 m long and is caring a current of 3 A is placed parallel to the z-
axis at a distance pp = 10 cm as shown in Figure 2.
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If the magnetic field in the region is cos%upw—? , how much work is required to rotate the
m

conductor one revolution about the z-axis?

3.4. (25 pt.) Consider the magnetic circuit shown in Figure 3.

02A { 500 turns

— L=42 ¢

t1,=0.1cm

Figure 3
Assuming that the core (z = 1000) has a uniform cross section of 4 cm?, determine the flux
density in the air gap.
3.5. (10 pt.) The current density in a cylindrical conductor of radius a placed along the z-axis is
(1P
J :10e( a)uz —
m

Find the current through the cross-section of the conductor.
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