ENEE 381 Problem Set #4

4/1/03 due 4/10/03

(1) Cheng problem 8-20

(2) Cheng problem 8-21

(3) A length of loss-less transmission line is first short-circuited at one end and then open-circuited.
The impedance measured at the other end in the first case is Z; and Z3 in the second. Prove that
Z1Z, = Z2. This is a convenient way for measuring the characteristic impedance of an unknown
line.

(4) A 50 ohm transmission line is terminated with an impedance of 20-j30. What is the magnitude
and phase of the reflection coefficient?

(5) Repeat question (4) using the Smith chart

(6) A 75 ohm transmission line is terminated with a load of 150 + j50 ohm. Compute p in terms
of both amplitude |p| and ¢. What fraction of incident power is absorbed in the load?

(7) Cheng problem 9.26

(8) Cheng problem 9.27

(9) Cheng problem 9.30

(10) Use Smith chart. A line with Zg = 1002 is terminated with an unknown load. The SWR is
found to be 3. A current maximum is observed 0.1 from the load. What are:

(a) the load?

(b) the reflection coefficient p, magnitude and angle?

(¢) how would you match the line without changing the load at the end of the line?

(11) Use Smith chart. A transmission line of characteristic impedance 75 ohm is terminated with

an impedance 50+j125 ohm. 0.1 from the load a 150chm shorted stub 0.2X long is connected in

shunt to the main line. What are: .

(a) The reflection coefficient in magnitude and phase at this point?

(b) The standing wave ratio?

(c) Where is the nearest current minimum that is greater than 0.1\ from the load?

(d) Where is the nearest point greater than 0.1 from the load where the line can be matched with
an open 75 ohm stub? '

(12) Use Smith chart. Cheng problem 9.48
(13) Use Smith chart. Cheng problem 9-49.
(14) Use Smith chart. Cheng problem 9-50.
(15) Use Smith chart. Cheng problem 9-51.
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e E = £, (-3, +33)EFF a [eft-hand circularly

Po/amzed wave in -2 direcion .
T — -Gx[H0+H0]=F. (=0 in Z’""“*,)

onducto
H‘.-(o>=—,}’—E,x'f,(o>=fﬁ(jax+ay), R0= % (-G£ Pae )

b) a,,x -H,) =

0 0
H (0)=H.(0)+ i{,(o‘)= 2,1"-'” G+ ay),
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Fractim wﬁ‘ Aty veflete d e e}, Fwwhmm‘\‘o le ﬂtﬁ)—-/f} =0- gz;—7
P9-2¢ From Eo.(9-1a7): Zi=K) é‘}}ﬁ"f - 2, /e;/ff_—el——;;fr t =tanft!
(7) 7 -'-',Q, ZL*)ﬂot o z ‘2' Z, -iR,t
¢ o R +52,t 0 Ry -y2;t

With Z;= §0 (L) and Z,= 407jfo(f), we have

. - 40p’ +Soot =_50R,
40+3/0 = ,Q S0- Rt . R, o
/Q ~a5o0t

10 R} - 2000t =- Rt
LR =387(0);, f=tanpl =C775 —= f'=0.706X,

g L9-27 @) I~ $5-- 254 - £
( 57 (9-133a): V(z)= -—‘(Z+ )e‘;/‘“ [1+1r1e5%].

Eq.(9-134) [ = %;—;—-mewr $ =6 -2p2’

. v . : . A AN R
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b) ZL—LO( - ) 4eé+3206 (L),
<) 7@rmma+mJ resistfance sz __/51._._. —3—:‘29— =150 (),
L= 5 -2 = (0.5-03)A =02,

A other set of solutionis: /Qm =5R =¢0001) & ,l’,;= U.45a
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£ 9-30 a) Given: -—01[_0.: w), "Z fo (1), kzozféﬂ)
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T st B T3 ) A
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1-lrl
€ (R =4+Re(y1*)=1 (—1~)(-§~xfo")=z.22x/o" (W)
-0 0222 (mW).
so(n V = e AL, -
If R—zf() IL zz°¢
‘ - qu (), = 2 =2.50x10"" cw).
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zZ = 0.5 +J'0.5.
yLa f'j.-

a) See construction.
: = 0. 0.8 .
l,?" 2,=057p
Pa N Y‘z "’)"ﬂ y)—-—-’d}:o'
by : Yy=1+51.
—+d,=0./622 +(0.5-0.219) A

=0.324A
: 6‘ s l—ef =(0.5+0125)r
- 0.375A.
. g--j#,-—»zjafmns-o.zs)»\
= 0125

”

5
A

b) For Z,=75=152,, Y, =0.667Y,.

’ ¢ .
The required normalized stub admittances are b =-b=5gg7=315.

(Zo)syus = (Zodus (ZY0=1-5 (ZoJiiae
1, =05+505 | d=0, £,70.375A d/=0, 4 /=040
Y= 1-3f dy= 03284, 4= 0./25 d] = 0324, £;=009362
) P 9-49 = 0.5+j0.5
l) Use Smith chart as an impedance chart. Same construction

as that in ,Drob/em P 9-34 except ﬂc would be on Fhe
exfreme Jeft (marked 57 a k),and g=/circla bacomas raf circle,
P: z=05+j05; B:Iy=1ej1 with d,=(0.762~0.088)r
= 0,074,
P 2,=1-51 with d,=(0.335-0088) X=0.260.
To achieve a mafch with a series stub having /Qo'= -;%Rb'

we need a norma/;’zzd stub Susceplance -J'§=*;'l.43

for solution corresponding #o £ . From Smith chart we
obtain thea reyuirea' stub Jength £,=0.347x.

Sz‘mi/ar/y For so/ution corresponding fo £, a stud
with a normalized Susceptance .+ 1.43 is needed,
which reyuires a stub /¢ﬁ_q+/7}}= 0.763 .



/4},) P 9-50 : 2 = 0.33+50.33.

R %= 1.50 ~j1.50 (03061 af '),
’ir' ¥41= f.50-5180 (4304Aaflj;l),
n B’ %=150jora (0.269x af £)),
173 f;,-‘ Y= 1.004)1.60 (Q/79,\afg")’
4

27 Y,= 10045040 (0144ratR’).

a) J/aod-circuilcd b) open-circuifcd
Stoubs Stubs

(Ysa = Y%, =-joso | £ =020

4, = 0453

(Yead= Yar-y, = J136 | £,=0399A £,,=0749x

(Ysg)= =jt.60 Ly=0.089x| g = 0339x

(){,,)‘ = -3040 4,,= 0189 £,,= 0.439 1

- 300 = 2
)’L- 76045 50 2.9 2712,

/’oinf f"_ on Sow'th chart.
(0.250x at ')

Sence the rotated 9=aifo
cirele s /‘anyﬁnf 4o the

9=2.0 ¢ircle , an added

line /eng"/'o dL s needed

fo convert g, (2.4)%0 2.0,
moving from P, q/ong #he |Ir)-circle #o £, (not shown)

on the g=2.0 circle (029/x af £). Note that A,

rs differant from £, the peint of fangency between
*he 9=20and rotataed 9=10 circles,

Min. d =029/x-0290x =001/ _

5) Py N=2-51 (0287 x af )
Ps : Yy=1+51 (0162 af £). .
Ysa = yA"yu

= (2-51)-(2-47. 3s)=jo.3$—-»1,,=0.3042\_
>/38=-J.,.——-, £‘= 0./251\.



