
Problem 2.32 A 6-m section of 150-Ω lossless line is driven by a source with

vg(t) = 5cos(8π ×107t −30◦) (V)

andZg = 150Ω. If the line, which has a relative permittivityεr = 2.25, is terminated
in a loadZL = (150− j50) Ω, determine:

(a) λ on the line.

(b) The reflection coefficient at the load.

(c) The input impedance.

(d) The input voltagẽVi .

(e) The time-domain input voltagevi(t).

(f) Quantities in (a) to (d) using CD Modules 2.4 or 2.5.

Solution:

vg(t) = 5cos(8π ×107t −30◦) V,

Ṽg = 5e− j30◦ V.
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Figure P2.32: Circuit for Problem 2.32.



(a)

up =
c√
εr

=
3×108
√

2.25
= 2×108 (m/s),

λ =
up

f
=

2πup

ω
=

2π ×2×108

8π ×107 = 5 m,

β =
ω
up

=
8π ×107

2×108 = 0.4π (rad/m),

β l = 0.4π ×6 = 2.4π (rad).

Since this exceeds 2π (rad), we can subtract 2π, which leaves a remainderβ l = 0.4π
(rad).

(b) Γ =
ZL −Z0

ZL +Z0
=

150− j50−150
150− j50+150

=
− j50

300− j50
= 0.16e− j80.54◦ .

(c)

Zin = Z0

[
ZL + jZ0 tanβ l
Z0 + jZL tanβ l

]

= 150

[
(150− j50)+ j150tan(0.4π)

150+ j(150− j50) tan(0.4π)

]
= (115.70+ j27.42) Ω.

(d)

Ṽi =
ṼgZin

Zg +Zin
=

5e− j30◦(115.7+ j27.42)
150+115.7+ j27.42

= 5e− j30◦
(

115.7+ j27.42
265.7+ j27.42

)

= 5e− j30◦ ×0.44ej7.44◦ = 2.2e− j22.56◦ (V).

(e)

vi(t) = Re[Ṽie
jωt ] = Re[2.2e− j22.56◦ejωt ] = 2.2cos(8π ×107t −22.56◦) V.






