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Problem I [25 points]

Consider an infinitely long coaxial transmission line. The cross-sectional area of the coaxial line is
shown in the figure below. The solid inner conductor has radius ¢ and the outer conductor has radius %
with a negligible thickness. The mner conductor carries D.C. current / in the plus z direction, which

returns through the outer conductor. Derive an expression for the magnetic field /# in the region;

a) p<a.
b)b>p>q.
c) p>b.

H 2 7/’5 =0 = H =0



Problem 2 [25 points]

The N - turn toroidal coil
sectional area of dimensio
is the thickness,

shown in the diagram carries DC current
n (b —a)xh. Where a and b are the i
"The core of the coil has permeability 4.

I'. The coil has a rectangular cross-
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a) Derive an expression for the magnetostatic encrgy density in the core,
b) Use the expression found In part a) to develop an expression for the magnetostatic energy stored in the
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Problem 3 [25 points]

conductor of length / carries DC current 7, . The left

from the first conductor. The two conductors are placed in air.
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Problem 4 [25 points)

Consider the single-turn rectangular conducting
in the magnetic field
of the loop coincides with the x —axis at / =

constant velocity i =u,aq, B =a,B(sin 4z )(cosar) , where B
constants. The left hand side
the induced emf
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circuit shown in the figure. The circuit moves with the
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