ENEE 381, Spring 2004. Homework Set 3
Due Tuesday March 30, 2004

(1) Cheng Problem 8-20

(2) Cheng Problem 8-22

(3) Cheng Problem 8-25

(4) Cheng Problem 9-23

(5) Cheng Problem 9-24

(6) Cheng Problem 9-26

(7) A transmission line of Zo=750hm is terminated in a load of 60+j50 ohm. What are
(a) p

(b)lel

(c) &

(d) The VSWR

(8) A transmission line of Zo=50ohm is terminated with a capacitor of 10nF in parallel
with an inductor of 10nH. The line is being operated at 100MHz. Calcuate:

(a) p

(b)lpl

(c) ¢

(d) The VSWR

(9) A transmission line of characteristic impedance 50 ohm is terminated with a load Zf.
The line is being driven at a freqency of 100 MHz. T he line is found to be matched by
adding an inductance in parallel to the line at 0.1 A from the load. The inductance needed
is 79.58 nH. What is the value of the load? What is the reflection magnitude and phase
at the load when the line is unmatched? What is the standing wave ratio when the line is
unmatched?
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0261« Lg-22 Grlven E (x,2) =a, /06’“’“”') (V/m).
Jl =6, k=t —> l<==/s=m = 10 (rad/m).
A= 2,71/I< =27 /10= 0628 (m); f= =c/a= £78x10° (Hz); w=ke=3x/07Crad/s),
8) E(xz ;8) =3, 0 cos(3 x J09¢t - 6x ~ S/z) (V/m)
H, ("Z)=;z;a XE, /‘ =& oe+30g:
/20,”(0,,06/-%,02)::(1 /o (avfs_?r*@ )
H (%,z;t)= (a"/f'rr gzow)cc»s(jx/a?t €x~-82) (A/m).

\..:P'

~J ( éx+81)

o) Cos 8; _.a,“ & -(72.) a =0.§ — O =cos” az’=367
d) E(x0)*+E, (x0)=0 —> g(xz).:-a o & i (6x-8D

H(xz)=%a’ E(,c_)z) {8p=8,0.6-3,08 }
)J(éxslz)

0

( iS')T a, 2077 . :

g) E(’('z)= E(. (% 2)+ E,:(x,z) y 10 (eJi'z__ e;&) e’:éx
=-a,320 €7 sin 92 (/).

_ - — _ - ’ ) - .6
H (% 2)= fﬁ-(*,z)*Hr(x,z)=*(°-z7§‘;r“€Q~$ §z 44273’_{;;,"3092 * Ahm),

[3) %EM}P €-26 a) /from 575 (s~ IZ £) and (g-/ZC])

E’ z3t) =-2F,, l_qx Cos @ sin (/K,Z cos §;) cos (w\‘-ﬁ, xsin@,)
+ a4, sin6, cos (IB,z.ce.sa;)Si'n(wi-ﬁ,x sin 6',;)} s
/:/; (x,z;1)= a); 27;:'1" cos (/glz cos @;)sin (co‘i'—-/B,x' sin ;).

i

B Puy=2 B (ExF*)=ay 2,‘7"""5;n 6 cos* (fz cos6;).
/

%{% i Ja=en
|5

J/ P9-23 @) ”’-'g Hl Jir+1) + 2 ’
where n = L/zo and XL=XL/zo‘
:”)(r-u) (r-1)} “
—> % =% { -
(S*f

When §=3, x,=4 [tr0r, -352.3)/3 .
b) $=3 and 5, =150/76=2 — x, =4£[573.

X, = %2,= 1968 (0).




©) From Eqg.(9-147): ¥ +4x= Intat

{+50t
Wwhere 1 = /2, anc t =tan BL,,
—— = (147 422/ 1+ 02+ 22V 42

/ .
= 3 or 3 for =2 and x*=5/3

. (1-m2)t '
Also, X, = i ,[(f—-r")i/(f~l,’,:)2-4x:l',{i'

1 rt?
I,=3 yields hegcuf/ve + (d/saard)
_ 4 33/5 — L =0 15¢5 A
/LOf’ ,.,.,'—' k3 ’ f =
or J1§ ——> ,ZM—O.ZOQK)\_

Use £,=0.20985 to obtain Vinin, nearest to the load
at (0.5 -02098)X =0.2902x.

Ef) %&»\j/ﬁ_ﬂ_—éﬁl a) Ir'!za l('eL‘za)*aixL

(QL fzo) ’)‘XL

R-2,)+ X}
(R, +2,)*+ x?

2]r|*
5z, =0 Z = /Rzex}

If Z, =40+330 (1), Z,=50 ().

b - ..\/ oy _\/5’0—40:_/_‘
) Mm Vad| Zos cord0 = 3
Min. S = _/’.:._'__a:. =2,
3
, rn t 3t .
<) :[rom Eq. (9-147): ret % = '-,—;;}-r—t—- -0.8+206 .
. !/
=y |02 e frmn ey | (Seeprosin,
¢ m P 9-23. /’
A’f‘ L/0/+a.9'b ml'rn'mumJ r;" = -El_. =_éf_.

t =1 (Use negative sign.)
tan A, = Tan(2mh, /2)=1 —» £ = =

~ Vo//-qge/ minimum pearest fo the load s ?— - T)E,‘—)
or 3A/% from 4he load.

([) L/f% R9=2¢ from £9.(9-147): Z;= /2’ Lophet gz g ZisgBt 4 g ap

0 R +72,f R3¢
ST R R

With Z,= 50 () and Z,= 40+jfo(R), we have
{ 40,Q;+soot = 50R,

4075/0 =R’ 50-74¢

© R, -jsot 10 ,Q;-Zaoot-—--,qo"f.

L R=387(0), ¢- tanBh' =C.796 —> f'=0./06 X



@)

(a)

(b)

(©)

8)

Zy=T5

Zy, = 60 +1i-50
7, -2y

pi=—-—
Z1+ 2y

p =0.023 + 0.362i

|p| =0.363
I
¢ = atan( m(p)]
Re(p)
b = 1.508 radians
LR = 86.376 degrees
deg
g.. L+ lol
1= ol
S=2.138
8 -9 -
o= 2-1-10 L= 10-10 C:=10-10
YCap = 1-0-C Yipdi= —
i-o-L
YCap=6283i  Yipg=-0.159

YL = YCap + YInd

Load Admittance

Yo = 1 Characteristic admitttance of line
50
YL - Yo
pi=
Y1+ Yy
(@) o=1+65320x 10 °
(b) lp| =1

Im(p)

o vmom{2)

¢ =6.532x 10 3

b o374

deg
(d) Since |p| =1

radians

degrees

The VSWR is infiinite



9) Yo = 1 Characteristic admittance of line Zg = 50

o= 2-7t-108

79,5810 °

j
i

Ynd . . .
= — normalized matching admittance
YInd Yo

YInd = -1

The normalized line admittance at the matching point is

yi=1+1

The actual line admittance is
Yi=yirYo

Y; = 0.02 + 0.02i

The admittance measured at a distance from the load is

Yo (YL-cos(kl) + i-Yo-sin(kD))
YT yo-cos(kl) + i-Yy -sin(kl)

In this case kl:= 2-7-0.1

Y1, = 0.03 Guess

given

Yo (Yr-cos(kl) + i-Yorsin(kD))
T Yo-cos(kl) + i-Yp-sin(k])

i

ans = ﬁnd(YL)

Y1, := ans
Y1, =8.709x% 10 3 6832ix 107°

1
7y = — 71 = 71.078 — 55.764i

L.oad impedance



(a)

(b)

Z1, -2y

p=
71+ Zy

p =0.319-0314i

lp| = 0.447

ol

¢ =-0.778 radians

4 = -44.565 degrees

deg




