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			26.03.2018

S-1	Maxwell’in ilk 2 denkleminin hangi yasalardan türetildiğini açıklayarak yazın.
S-2	 olarak tanımlanan bölgede,  ve  olarak verilmektedir. Buna göre D ve E’yi bulun.
S-3	Kayıpsız bir iletim hattının karakteristik empedansı , çalışma frekansı 60MHz, hattın hızı  dir. z=0 da hat kısa devre edilmiştir. Hattın z = -1m deki giriş empedansını bulun.
S-4	Kayıpsız bir iletim hattı 80cm uzunluğunda ve 500MHz frekansta çalışmaktadır. Hattın parametreleri:   olarak verilmektedir. buna göre hattın karakteristik empedansını, faz sabitini ve faz ilerleme hızını () bulun.
S-5	Aşağıdaki iletim hattında f=60Hz için çıkış gerilimini bulun.
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10.13. Consider the region defined by |x|. |y|. and |[z] < 1. Leteg = 5. ug = 4. ando = 0. If J; =
20cos(1.5 x 108 — bx)ay pA/m?:

a) find D and E: Since J; = dD/dz. we write

20 x 1076

D= [ Judt +C = sin(1.5 x 10% — bx)a
f” + 5 % 108 o )3y

= 1.33 x 107 ¥ sin(1.5 x 108 — bx)a, C/m?

where the integration constant is set to zero (assuming no dc fields are present). Then

D 133x1078
T e (5x885x1012)
=3.0 x 103 sin(1.5 x 10% — bx)a, V/m

sin(1.5 x 10% — bx)ay

form of Faraday’s law and an integration with respect to time to find B and H: In
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o ) = 20 x 107 degrees
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13.2. A lossless transmission line with Zo = 60 2 is being operated at 60 MHz. The velocity on the line is
3 x 103 m/s. If the line is short-circuited at z = 0, find Ziy at:

a) z = —lm: We use the expression for input impedance (Eq. 12). under the conditions Z> = 60
and Z3 = 0:
Z ) j Zy sin(Bl
Zin = 2[ 3c05(ﬂ)+{ 251_11(5 )]=j60tan(ﬂl)
Z cos(Bl) + jZ3sin(Bl)
where / = —z, and where the phase constant is 8 = 27c¢/f = 27(3 x 103)/(6 x 107) =
(2/5)7 rad/m. Now, with z = —1 (I = 1). we find Z;, = j60tan(27/5) = j184.6 Q.

b) z=—-2m: Zj, = j60tan(dr/5) = —j43.6 Q
¢) z=-2.5m Zj, = j60tan(57/5) =0

d) z=—-1.25m: Zi, = j60tan(r/2) = joo Q (open circuit)

13.3. The characteristic impedance of a certain lossless transmission line is 72 Q. If L = 0.5 pH/m. find:
a) C:Use Zop = /L/C.or
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Solution. Since the line is ossless, both R and G are zero. The characteristic impedance

B0+
%= 2= (i
Since y = + 8 = (T TADNG 7700 = jo/ I, we see that
= T = 2x(600 x 10°)/{035 X T0-4)100 % 10-7) = 1885 rad/m

s00

4| p | eTextMainMenu | Textoook Table of Contents

442 DGINEERING BLECTROMAGNETICS

Also,
20(600 x 109
TmEs
We now have all the necesssary information to find Z from (13):
_, ZucospltjZasinpl _  100cos(1885 x 08) + /50sin(18.85 x 08)
=20 Zacos A 230 Al S0CoS8H5 % 0) + /1001885 % 0%)
603855 = 491 435,092

X 10 m)s

z

DI3.1. At an operating radian frequency of 500 Mrad/s, typical circuit values for a
certiin_trnsmission line are: R=029/m, L=0.25¢H/m, G=10uS/m, and
€= 100pF/m. Find: @) a5 (6) £ ¢) % (d) v5: €) Z.

Ans. 225 mNpfm: 2.50 radm; 251 m; 2 x 10° m/secs 0.0~ J0.03502

132 TRANSMISSION-LINE PARAMETERS

Let us use this section to collect previous results and develop new ones where
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13.15. For the transmission line represented in Fig. 13.26. find V; ,, if f =:
a) 60 Hz: At this frequency.

2] 2w x 60

== = =1.9x10°rad/m Sofl = (1.9x 107%)(80) = 1.5 x 10™* << 1
i v, (2/3)( x 105) x 107" rad/m So Al = (1.9 x 107°)(80) x <<

The line is thus essentially a lumped circuit, where Z;, = Z; = 80 Q. Therefore

\% =120 =104V
sout 12480
b) 500 kHz: In this case

27 x 5 x 10° , .
b= oz =157x 107 rad/s So pl = 1.57 x 1072(80) = 1.26 rad
X

Now

80 cos(1.26) + j50 sin(1.26
Zin = cos(1.26) + 30260 ] _ 55 15 o 57— 34.5. — 28
50cos(1.26) + j80sin(1.26)

The equivalent circuit is now the voltage source driving the series combination of Z;, and the 12
ohm resi The voltage across Zi, is thus
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quency of 100 MHz. The line parameters are L = 0.2 #H/m and C =80
pF/m. The line is terminated in a short circuit at z =0, and there is a
load Z; =50+,20 Q across the line at location z = —20 cm. What
average power is delivered to Z; if the input voltage is 100/0° V?

Lossless, v =2c/3

120/0°V 2,=50Q Vet 80Q

80m

FIGURE 1326
See Problem 15.

Lossless, v =2c/3

2,-50Q

O /57 s V]| BB | @ 3 Tools | Fill &Sign | Comment
o] circuit. The line is operating in air with a wavelength of 0.8 m and is | _ Slanly
lossless. (a) If the input voltage amplitude is 10 V, what is the maximum > Export PDF
(1 & - ® voltage amplitude at any point on the line? (b) What is the current PG Rng
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e olo) Now, using the Buler identity, (32), and substituting T' = (Zz — Zo)/(Zy, + Zo).
Eq. (96) becomes

TaXWelT's EqUations
[P 9.1 Faraday's Law

2o =2 [zL cos(B2) = jZo sin(ﬂz)]

Zycos(Bz) — jZw sin(Bz)
[P 9.2 pisplacement current The wave impedance at the line input is now found by evaluating (97) at z = —I,

[P 93 Maxwell's Equations in obtaining
Point Form

(C0)

[P 9.4 Maxwell's Equations in
Integral Form

' 9.5 The Retarded Potentials
{7 References
[P chapter 9 Problems
E{F Chapter 10 Transmission Lines
[P 101 Physical Description of CHAPTER 10 Transmission Lines
Transmission Line Propagation

I 1022 The Transmission Line
Equations

Zy cos(Bl) + jZosin(Bl
5 Zo= 20| 2 s(BL) {Zo in(Bl) ©8)
103 Lossless Propagation | Zocos(Bl) + j Z1 sin(Bl)
[P 104 Lossless Propagation of
BisoudaliVoltages This is the quantity that we need in order to create the equivalent circuit in Figure 10.7.
[P 105 complex Analysis of One special case is that in which the line length is a half-wavelength, or an integer
RsEouialiVaved multiple thereof. In that case,
I 106 Transmission Line —
Equations and Their Solutions rmh —
in Phasor Form * 2" (m=0,12..)
¥ 107 Low-Loss Propagation Using this result in (98), we find
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