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Problem 1.

lC( a) Find the dimensions of a hollow rectangular metallic waveguide for single mode
operation within 1-1.5 GHz.

b) Determine the frequency range over which the waveguide supports dual modes.
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¢) Determine the waveguide guided modes at 4.5 GHz. }l ~hie W‘D”M‘f

d) Find the group velocity, phase velocity, wave impedance, and wavelength of a 1.25 GHz
wave propagating along the waveguide.

¢) If the metallic waveguide in part (a) is filled with glass (g = 2.25), find the frequency
range for waveguide single mode operation.
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Problem 2. //

An x-polarized optical beam is propagating in z direction inside a semi-infinite dielectric slab (e,
=12.5) placed in free space. The dielectric slab has rectangular sidewalls (as shown below) with
dimensions much larger than the optical beam size.

a) If the optical beam is normally incident on one of the slab sidewalls in the xy-plane,
determine the propagation direction and portion of the optical power that is transmitted
“from the slab to air.
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b) If there is a possibility of polishing the slab sidewalls, find the slab sidewall angel, c., at [)o‘,up«,
which maximum optical power is transmitted from the slab to air.
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. ¢) For part (b), determine the propagatlon direction and portion of the optical power that is &
g transmitted from the slab to air. A = CF\Z/ |
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J; { d) How can we maximize optical power transmission from the slab to air, if a y-polarized
45 optical beam (instead of an x-polarized optical beam) is propagating in z direction.

|

e) For the solution you offer for part (d), determine the propagation direction and portion of
the optical power that is transmitted from the slab to air.

: ' 2 &
O N2 ATTms BT S letin v 3G
A2 tressmitdeed b 1740‘1«'\\\/
—— s B¢~ T +w = 175
12 Gl = F\/@Kg“‘gi. a ks
_.> {*wfaaa—hov C/uw-f:\,k\
0= (s sin (@0 1407 ) Jeoo95204 3 (o344)

@f = 17¢. Jl{// Fo\wv‘/ Fbi’t(oh A A -Hoc,/ _
(UOA_ o+ @}ewg»wv &"S)~




L\

il e e T

EEI0IB Midterm # 1 page5

| | |
cot) oof ~+ho wavt  become /»761[»}%/; % .
/7\)’5“’) [M"Z-" d, )

‘ %Pw S —+ey O%C)'IP O/OPSV\Lt £ (st f 'lﬂohlfka)‘q

Wo—H’v}q(S \ %//lué/
ah T —his Cese /77/ tvs 4“4//’5‘\6\—;/LM

@'l &f/?’ol"/\{l/\PS O , -:) ]/[OVM&fv /\1,\0,;@/4,,\(‘_(

(Q7_ PH)/?Q 7@ 'HJ:/\ Ol,’lp(‘«t{ol,\\. 2 !
2

i L 156

| W+

12
-7_7 b ?7\)/0 0+ F‘O\m@y !!cp tremsi if‘{fo’l.

= lT/ll..ﬂJ = 0‘687@




EEI0IB Midterm # | page 6

Problem 3. EO 2 ‘f - yhacjm;'(’vd? ‘EUY
.-' 3
A 1GHz, y-polarized plane-wave'is propagatmg in air along k= —\/z:x 3 ; z direction. The

wave is incident on a semi-infinite dielectric medium with z=z4 and &, =2.25. The interface
between the dielectric medium and air is the z = 0 plane.

a) Write the phasor domain and time domain equations for the incident and reflected wave
in air and the transmitted wave into the dielectric medium.

b) Determine the portion of the wave power that is transmitted into the dielectric medium.
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