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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.
)

S

¢) Determine the waveguide guided modes at 4.5 GHz.

’

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

2

3¢) If the metallic waveguide in part (a) is filled with glass (g; = 2.25), find the frequency
range for waveguide single mode operation.

a) Fist cuteff - fo|=-53; =|GHz = b=0.1Sm

Secord adeff : fio= £ =1 5GHz = a=0, Im

A
(0K if 6, b switth with each cther, ~

thet fu=fio. fa=for) x4 f
(H consider [+1.5GHz is o sub-bandl of the single-

Y
mode operhion band , Hen 0 <0.lm, b>0.5m.) (a<b)
- 2 3 TEO! TE)O TE/TI“:,
b) ‘fn = "ZC‘ /(-AL) -#(-t) =1, §GHz f IiJ !TEA
Dual-wacle pand - 1.5 ~1.8 GHz o L !
5";2'[2"?\00[43 3 p’ua[—nwk
S e ton (Tlo; and TE o exi
) fonz S PR < b SGHe T el T i)
X . m=0 n=[ 23,4
= (?}M—l) +(3ﬂ}'f) <400 The solutions qre ?ﬂw! y m=0.1.3,3. 4

W=D, 120, 1.2; %
Co the stPor-tep( mocles ore TEormoy , 1Ew0, TE/TMH-\-N,L i ey TE/TM‘MB

(TEso has o cutdff freguency of exactly &.SGHz §tddl)/ Speaking, it won't he Guided
( 13 4otal cm‘oﬁ[ Treguencies | 20 paceles con be ﬂlur&(etl at Q.;gHz , inchd; 7 )
13 TE moeles avd 7 TM moacles, ) g

; M DC) When f=1(.25GHz, mt[l/ TEo) 15 guided as it 15 in the 5""5[6“”“'3/9 bovel
o) The single-made | Y= dI=Galf) =3x (08 /- (1/1.26)T = 1. §x10 /s .
bard becomes | L :

| < _C_ 5
SO BT O B = = XIS
T \

\ 21-5 = 7]/r~/!“‘(fo,/f) = /20?[/4/ l‘-(//[}j) :2007( —;628_}2 .
=0.b|~ 1 GHZ |

1

' w 5 A5ty

A% ’J'Wg fz;g_?,/wﬁ,/f) =L~/ S \=0, ¢m
\ - p _ Xl -

or A= -")-"‘L ~ [arxio? U Mt

Generated by CamScanner



EEI01B Midterm # 1 page 4

Problem 2.

An X‘POIHFiZGd.Optical beam is propagating in z direction inside a semi-infinite dielectric slab (&
= 12.5) placed in free space. The dielectric slab has rectangular sidewalls (as shown below) with

dimensions much larger than the optical beam size.
)

L{'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, ., at
which maximum optical power is transmitted from the slab to air.

e 9g=w"'(£—.f;:)=!;.s°‘ (Brewster
x=90"- Qs =7%.2°

1l

fe X T

Y

7

¢ ¢) For part (b), determine the propagation direction and portion of the optical}power that is
transmitted from the slab to air. %‘%gtg =/t =60 :73‘79,: S0 =0-G=03°

) o , , = — Fsinf) ticos® = %030+ 5053 Tr=0>T,=|

4 d) How can we maximize optical power transmission from the slab to air, if a y-polarized '
optical beam (instead of an x-polarized optical beam) is propagating in z direction.
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7
Problem 3.

20

A 1GHgz, y-polarized plane-wave is propagating in air along k= -§£+ -;—E direction. The

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

}) 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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