Problem 2.42 A generator withVg = 300 V andZ, = 50 Q is connected to a load
Z, =75Q through a 502 lossless line of length= 0.15A.

(a) Computezi,, the input impedance of the line at the generator end.
(b) Computel; andV..
(c) Compute the time-average power delivered to the Rae= 29[Vl ].

(d) Compute Vi, I, and the time-average power delivered to the load,
A = 1%eVLI{]. How doesR,, compare tdA ? Explain.

(e) Compute the time-average power delivered by the geneRtaand the time-
average power dissipatedy. Is conservation of power satisfied?

Solution:
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Figure P2.42: Circuit for Problem 2.42.
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Bl = 27" % 0.15) = 54°,
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V, = 11Zin = 3.24611016 (41 25 |16.35) = 1436e 11146 (V).
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Zo 50
1. ~~ 1 L o
R = SReMI] = ESthe[lsoe-Jf’“ x 2.4e%] =216 (W)

(1-0.2) =2.4e % (A),

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

(€)

Power delivered by generator:
1. ~~ 1 i
Py = 5%e[Vgli] = 57e[300x 3.24€11916] — 486¢0$10.16°) = 4784  (W).

Power dissipated in £

Pry = %me[ﬂvzg] = %me[ﬂﬁ*zg] = %\mzzg = %(3.24)2 x 50=2624 (W).

Note 1:Py = Pzg +Pn,=4784 W.




