2.42 A generator with ﬁg =300V and Z, = 50 Q is connected to a load Z, =75 Q
through a 50-Q lossless line of length / = 0.154.

(a) Compute Zj,, the input impedance of the line at the generator end.

(b) Compute I, and \71

(¢) Compute the time-average power delivered to the line, P, = %%e[ﬁzfl"]

(d) Compute YL, I, and the time-average power delivered to the load,
P = %%e[VLffj. How does P,, compare to P ? Explain.

(e) Compute the time-average power delivered by the generator, P,, and the time-
average power dissipated in Z. Is conservation of power satisfied?

Solution:
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Figure P2.42 Circuit for Problem 2.42.

(a)

2
Bl = 7” * 0.154 = 54°,



. . 40
Z -7 [ZL—l—]ZotanBl] _ 50 [75+]50tan5

] = (41.25— j16.35) Q.

Zo+ jZy tan Bl 50+ j75tan54°
(b)
i v, 300 o160
I, = g = —3.24 j10.16 A
VT Zi+Zn 50+ (41.25— j16.35) ¢ @A),
Vi = [iZin = 3.2471016° (41.25 — j16.35) = 143.6¢ /1146 (V).
(c)
Lop o L —j11.46° —j10.16°
P = 5%e[Vil] = S9Re[143.6¢ /1147 x 32477101
143.6 X 3.24
=+cos(21.62°) —216 (W)
(d)

 Zi—Zy 15-50

C Zu+Zy  75+50
~ 1 143.6¢— /11467 <o

+ _ vy _ — —j54

Yo =H (aﬁl +refﬁl> S 020 % ™

VL=V, (1+T) = 150e ¥ (14+0.2) = 180e P4 (V),

oV  150e7 %%

— D)= (1-02)=24e 7% A
I Zo(l ) 50 (1-0.2) e (A),

r

0.2,

1 ~ . 1 .2 10 <40
A= S%e[i]] = 59%[180@_]54 x24ePY]=216  (W).

P = Py, which is as expected because the line is lossless; power input to the line
ends up in the load.

(e)

Power delivered by generator:

1 o~ 1 -
Py = S Re[Vel] = S Re[300 x 3.24¢/1018°] = 486c0s(10.16°) = 478.4  (W).

Power dissipated in Zy:

| | 1,-
Pry = SRelliVz,] = SRelli; Z,] = E\Ii\zzg = (3242 x50=262.4  (W).

N =

Note I: P, = Pzg + P, =478.4 W.




