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Problem 1.  (30 pts.)  The region between two coaxial conductors (a = 1.5 cm, b = 4.5 cm) is characterized

o v oby a permittivity of å = 2.5å  and a charge density of ñ  = !10 å r  (C/m ).  The conductor potentials7 2 3

are V(a) = 0 V and V(b) = 12 V.  By solving the appropriate boundary value problem, determine
(a.) the potential between the conductors (a < r < b).
(b.) the vector electric field between the conductors (a < r < b).
(c.) the surface charge density on the outer conductor (r = b).

Problem 2.  (15 pts.)  A finite-difference solution is sought for the potential in the charge-free region
between the two conductors shown in the figure.  Assume a square grid with Äx = Äy = h = 1 cm.

(a.) Write the finite-difference equations at all free

inodes [V  where i is the grid point index and k(k)

is the iteration number].
(b.) Determine the free node voltages for the first

iteration assuming an initial guess of 50 V for all
free node voltages.

(c.) Determine the free node voltages for the second
iteration.

Problem 3.  (15 pts.)  A product tested at 10 MHz for FCC/CISPR Class B conducted emissions compliance
generates a LISN output voltage of 53.8 dBìV (average).  Determine

(a.) if the product passes or fails FCC/CISPR Class B compliance and by how much.
(b.) the noise current (ìA) measured by the LISN.
(c.) the output power (dBm) at the LISN terminal.

Problem 4.  (25 pts)  A product is tested for radiated emissions compliance (175 MHz) at a distance of 24 ft
between the DUT and the measurement antenna.  The measurement antenna (antenna factor = 9.2 dB)
is connected to the spectrum analyzer by 11 ft of coaxial cable (attenuation = 4.9 dB/100 ft at 175
MHz).  The voltage measured by the spectrum analyzer is 37.5 dBìV.  Determine

(a.) the cable gain in dB.
(b.) the magnitude of the voltage (dBìV) at the measurement antenna terminals.
(c.) the electric field magnitude (dBìV/m) at the measurement antenna.
(d.) if the product passes or fails FCC Class A compliance and by how much.
(e.) if the product passes or fails CISPR 22 Class A compliance and by how much.

Problem 5.  (15 pts.)  Assume the radiated emissions measurement (electric field) defined in Problem 4 is
produced by current on a pair of parallel wires (length = 75 cm, spacing = 5 mm).   Determine the
magnitude of the current producing the radiated emission assuming

(a.) the wires carry only differential-mode currents.
(b.) the wires carry only common-mode currents.
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FCC Part 15 Radiated Emissions Limits

Frequency
(MHz)

Class A  [R = 10m]
(dBìV/m)

Class B  [R = 3m]
(dBìV/m)

30-88 39.1 40.0

88-216 43.5 43.5

216-960 46.4 46.0

> 960 49.5 54.0

CISPR 22 Radiated Emissions Limits

Frequency
(MHz)

Class A  [R = 30m]
(dBìV/m)

Class B  [R = 10m]
(dBìV/m)

30-230 30.0 30.0

230-1000 37.0 37.0

FCC Part 15 / CISPR 22 Conducted Emissions Limits (Class A) 

Frequency
(MHz)

Quasi-Peak
(dBìV)

Average
(dBìV)

0.15-0.5 79.0 66.0

0.5-30 73.0 60.0

FCC Part 15 / CISPR 22 Conducted Emissions Limits (Class B) 

Frequency
(MHz)

Quasi-Peak
(dBìV)

Average
(dBìV)

0.15-0.5 66.0-56.0 56.0-46.0

0.5-5 56.0 46.0

5-30 60.0 50.0





Integrals

Zeros of Bessel functions of order m

Zeros of derivatives of Bessel functions of order m




