< AAA2 Midterm—-exam#2 Solution >

0y, = 60°
(65, does not exist for non-magnetic medium)
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b)  For perpendicular polarization,
E (X Z) = 9E e—jﬁz(iSinﬁﬁicoset)
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(Parallel polarization wave does not affect E , H, component.)
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c) Brewsterangle® A}

( Fou ), =1 :Total transmission
Pout 3\2
—ut) =(>)? =0.563
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(PLLH)J_ = (:I'_l_‘ziir—slab)2 =0.563
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2. a) 6, . angle of transmission(refraction)

6, : critical angle
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6, +6, :% where,(

From Snell's law,
sing, n,

sing, n
= n,sing, =n;siné,
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=nls|n(5—6'c)

=N, COS 6,
— : n,
=n,/1-sin” 6, (sing, =—2)
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. 0,= sin™ (yn’—n?)



b)

4. a)

0,= sin (yn?-n,?)
= sin"'(y2* - (1.74)%)

= 80.4°
N.A=sing, = 0.986

open circuit Z, - o :Z, =Z,cothyl
short circuit Z, -0 :Z,=Z,tanhyl

y=a+jp
A=(a+jB) l=al+jpl

a) Z, =Zytanhyl = Z,(y1)
7 =J(R+ joL)(G + jaC)

’(R+ja)L)
Z,= |—F—
G+ JoC

o Zg=(R+ joL) |
b) Z, =Z,cothyl = 2
1
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The velocity of propagation
9
10°t-bz=const = u, = % = % =2-10%(m/s)

for lossless transmission line,

1 L
U =——, Z =R = |—
"Jict \E

=>Uu,-Z, ziz2-108-300:600-108
C

Co _50 o220
"C‘%oo-ma‘ 5 107 =="(pF /m)



The propagation velocity is 2-10°m/s,

so wave moves 200m per 1.us.

R —R,

R +R,

so after reflection the propagating direction and the sign of amplitude is reversed.

Meanwhile T'=

Whent=0 = V*(z,0)=10w(-52),

so the width of the square wave is 0.2(z=-0.2 to z=0).

It moves 200m per 1s,

and after reflection its direction and sign of amplitude is reversed.
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Atz=0 = V*(0,)=10w(10°t),
so the width of the square is 1ns(t=0 to t = 1ns).
After reflection at the end of the line(z=0.4),

reflecting wave comes back after 4ns( (;'41282 ).
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normalized impedance
= 2300 g6, 02
Z, 50
a) SWR
1) Locate z, on Smith chart (Point P,)
2) With center at ‘0", draw a || - circle through P,
intersecting OP,. at 1.77
o S=1.77
b) Voltage reflection coefficient

r=[rle = Sl
S+1

= —i'Z‘ieW =0.28 e
M+

¢) Input impedance
1) Draw line OP,, intersecting the periphary at P,.
Read 0.046 on ‘wavelengths toward generator' scale.
2) Move clockwise by 0.1014 to 0.147 (Point P,).
3) Join O and P,, intersecting the || —circle at P,.
4)Read z, =1+ j0.59 at P,.
Z. =50z, = 50+j29.5 Q
d) Input admittance
Extend line P,P,0 to P,. Read y, = 0.75- j43.

1 .
Y =—vy =0.015-j0.009 (S
. 5Oy. J (S)

e) There is no voltage minimum on the line, but V, <V,







