
Problem 2.77 In response to a step voltage, the voltage waveform shown in
Fig. P2.77 was observed at the sending end of a lossless transmission line with
Rg = 50 Ω, Z0 = 50 Ω, andεr = 2.25. Determine the following:

(a) The generator voltage.

(b) The length of the line.

(c) The load impedance.
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Figure P2.77: Voltage waveform for Problems 2.77 and
2.79.

Solution:
(a) From the figure,V+

1 = 5 V. Applying Eq. (2.149b),

V+
1 =

VgZ0

Rg +Z0
=

VgZ0

Z0 +Z0
=

Vg

2
,

which givesVg = 2V+
1 = 10 V.

(b) up =
c√
εr

=
3×108
√

2.25
= 2×108 m/s. The first change in the waveform occurs

at ∆t = 6 µs. But∆t = 2l/up. Hence,

l =
∆tµp

2
=

6×10−6

2
×2×108 = 600 m.

(c) SinceRg = Z0, Γg = 0. HenceV+
2 = 0 and the change in level from 5 V down

to 3 V is due toV−
1 = −2 V. But

V−
1 = ΓLV+

1 , or ΓL =
V−

1

V+
1

=
−2
5

= −0.4.

From

ZL = Z0

(
1+ΓL

1−ΓL

)
= 50

(
1−0.4
1+0.4

)
= 21.43 Ω.


