EE3109 Applied Electromagnetics
2024/25 Semester B
Week 8: Tutorial Questions

2.5 For a parallel-plate transmission line, the line parameters are given by: R’ = 2 [Q/m], L' = 335 [nH/m]; G’
0[S/m],C" = 344 [pF/m]. Find a, 8, v, and Z, at 1 GHz.

In addition to not dissipating power, a lossless line has two important features: (1) it is dispersion-less (v, is
independent of frequency) and (2) its characteristic impedance Z, is purely real. Sometimes, it is not possible to
design a transmission line such that R’ < wL' and G’ < wC’, but it is possible to choose the dimensions of the
line and its material properties so as to satisfy the condition R'C" = L'G’". Such a line is called a distortionless line
because despite the fact that it is not lossless, it does nonetheless possess the previously mentioned features of the
loss line. Show that for a distortionless line,

For a distortionless line with Z; = 50 W, @ = 10 mNp/m, v, = 2.5 X 108 m/s, find the line parameters and A at
100 MHz.

Find a and Z, of a distortionless line whose R’ = 8 W/mand G’ = 2 x 10™* S/m.

A transmission line operating at 125 MHz has Z, = 40 Q, @ = 0.01 [Np/m] and 8 = 0.75 [rad/m]. Find the line
parameters R', L', G', and C'.

Polyethylene with &, = 2.25 is used as the insulating material in a lossless coaxial line with characteristic
impedance of 50 Q. The radius of the inner conductor is 1.2 mm.

(a) What is the radius of the outer conductor?

(b) What is the phase velocity of the line?

Source for questions: Ulaby Ch2 Q5, 13-17.
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