Problem 2.78 In response to a step voltage, the voltage waveform shown in
Fig. P2.78 was observed at the sending end of a shorted linedyith50 Q and
& = 4. Determine/g, Ry, and the line length.
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Figure P2.78: Voltage waveform of Problem 2.78.

Solution:
c 3x 108
Up— — — =15%x10°m/
P /*Er \/Z S
2l 2l
7us=7x10%s="—-__=
Hs=Tx107s= = 15 10°

Hence| =525 m.
From the voltage wavefornv,” = 12 V. Att = 7us, the voltage at the sending end
is

V(z=0,t=7us) =V;" + T V] +TgMVy  =—TgV,"  (becausé| = —1).

Hence, 3\ -4 x 12V, orl'g = —0.25. From Eq. (2.153),
1+ 1-0.25
f— = D — == Q.
Ry Zo(l—l'g> 50<1+0.25> 30

o Vg x 50
30+50’

Also,
V= VQZO
YRt
which givesVy = 19.2 V.




