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1. An infinitely-long co-axial transmission line is oriented along the z-axis. The
outer radius of the cylindrical inner conductor is at » = q; the inner radius of the outer
cylindrical conductor is at 7 = b. From a solution of Maxwell's equations, the electric
field intensity between » = g and r = b is found to be given by

- k
E(r,z,t)=—cos(27x10° + 27rx107>2)# where k is a constant.
14

The magnetic field intensity is given by H(r,z,t) = - |E [\/% é.

(a) What is the direction of wave propagation? ( (V(ﬁ“ﬁ
(b) What is the wave propagation speed? 9’

(c) What is the voltage between the inner and outer conductor?

(d) What is the current on the inner and outer conductors?

(e) What is the characteristic impedance of the transmission line?

Show all work and list all assumptions.
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2. A volume charge density p,=kR™> C/m’, in a spherical coordinate system, is
located between R = R; and R = R; (in a spherical annulus). The charge density is zero

from R = 0 to R = R;. Find and plot the electric field intensity from R = 0 to R = R;. Z@ V"wdj
Show all work and list all assumptions.
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3. Two concentric perfectly-conducting spheres of radii A and B (B>A) are . Z& W
separated by a material of conductivity o= KR™> where K is a constant. Find the electric
field intensity between the spheres if a current "I" flows from one to the other. Find the
resistance between the spheres. Show all work and list all assumptions.
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4. What expression can be used to convert Maxwell's two curl equations from point
to integral form? Give an example of its use. What expression can be used to convert
Maxwell's two divergence equations from point to integral form? Give an example of its
use.
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5. Current flows along the y-axis from y = y; to y = y,, as shown. Set up an

expression which can be integrated (do not integrate) for the magnetic field intensity on
the x-axis at x = x;. What is the magnetic field on the y-axis at y=y,>y,? Drawa

picture and show all steps.

" - 2 Ix [ dy
M (49%0) = 72 ZF-E((}Z*K.‘)’
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6. A magnetic flux density B= B,e™ 2 Wb/ m?*, where t is time and B, and k are

constants, exists in the presence of a 4-turn loop of wire, each turn having the same area
A, whose plane is in the x-y plane. The 4 turns are terminated by a physical resistance R,
and the total resistance of the wire of the 4-turn loop is Ryie- Find the voltage across the
physical resistor. Draw a picture and show all steps.

_lz~L~

T@ Gy e 7

Ce 0 et Y fEES

‘ - b

A éz,hwms = - 44 9 Boe
_kt
= 4kAByE

Vi g = Vome R

p/kl}. R& 18- 2 g 2+ zwt\r{
~-k?

g, @

Q."'Ku:\f‘f
ek
f |V = 4kage R i
] 2T




