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2.19 A generator is connected to a transmission line as shown in the accompanying figure. Find the voltage
as a function of z along the transmission line. Plot the magnitude of this voltage for —¢ < z < 0.
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Per (2.35), I'=1", = -
Z,+7Z, (80-;40)+100

= ['1=0.242532£-104.04°.

Note that the TL is 1.5A long, an integer multiple of A/2 long. Therefore, the
input impedance Zi, = Z; and Vi, = V1. By voltage division

vy oy Za g 80=J40
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= Vin=V1=4.8507£-14.036°.

Using (2.36a) V(z) =V, (e’jﬂz + e’ ) , we can solve for V" atz=0as

pe VO _ ¥, 48507£-14.036°

0 = = = Vo' =5/0°.
1+T 1+T  1+0.24253/ —104.04°

Using = 27x/\, we can now express the phasor voltage as

V(2)=5(e?™ +(0.24253£~104.04°)e”" ) where -1.5% <z <0.

As shown below, these equations were implemented in MathCAD to get the
desired plot of |V(z)| for -1.5A <z <0.

As expected, per (2.40a), Vimax = [Vo'| (1 +|I]) =5 (1 +0.24253)=6.213 V.

As expected, per (2.40b), Vimin=[Vo"| (1 - |[T[)=5 (1 - 0.24253) =3.787 V.
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