Tuesday, February 13, 2024

EE 483/583 Antennas for Wireless Communications
Quiz #4 (Spring 2024)
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Instructions: Open book & notes. Place answers in indicated spaces and show all work for credit. Per Wikipedia
the speed of light in vacuum is 299,792,458 m/s, g0 = 8.8541878 x 1072 F/m, & o =4n x 107 H/m.

An antenna, operating at 663 MHz in free space, has a phasor vector electric potential of

Jkr k
F= a. 12——-—( ——J——) (nC/m). Calculate the propagation constant (AKA wave number) and intrinsic
r

impedance. Then, find the far-field phasor vector electric and magnetic fields in spherical coordinates
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Cartesian Coordinates < Spherical Coordinates
(x, ¥, 2) & (r, 0, )

Point/ variable conversions:

x=rsinfcosg _ X _ g
r:/x2+y2+zz cos¢@ = — cosf = —
Xy +z
ay
X

2 2 1 P — .
X +y Sln¢ > 5 sinf@ =
N 7 z=rcosd 52 >

¢ =tan y=rsinfsing

6 = tan™

Vector conversions:

A=a A +A4,0,+a,4,=4.a. +4,a, +A4.a,

a,=sinfcosg a, +sinfdsing a, +cosd a.

a, =cos@cos¢ a, +cos@sing a,-siné a.
a,=-sing a +cosga,

a,=sinfcos¢g a, +cosfcosg a, —sing a,

a,=sin@sing a, +cosdsing a, +cosg a,

a,=cosf a, —sinf q,

A, =4, sinfcosp+ A, sindsing + A.cosd
Ay, = A, cosfcosp+ A cosOsing—A_sin¢
Ay =—A sing+ A4, cosg

A, = A4, sinfcosg+ A4, cosbcosg—A,sing
A, = A, sinfsing + 4, cos@sing + A4, cos ¢
A =A cosf@—A4,sind

Dot Products:

flr o[zx =sinfcos¢ &r OCAI)/ =sin#@sin g &r o&z =cosd
a,ea, =cosfcosg a,ea,=cosdsing a,ea, =-sin@
a¢-ax:—sin¢ &¢.&y:COS¢ a¢oa3=0



