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PROBLEM F.1 (Lossy dielectric) 

Find the attenuation   and phase constant   for a transmission line with perfect conductors separated by a lossy 

dielectric that has a relative complex permittivity   ̇     
 

    
 and a relative magnetic permeability   . Sketch 

the diagrams of the quantities: ( ( )  )  ( ( )  ) . What is happening in the high frequency limit (    )? 

 

PROBLEM F.2 (Finite transmission line) 

A voltage source    with an internal 

impedance    is connected to a 

transmission line with circuit 

characteristic parameters         

per unit length. The line has a length 

  and is terminated by an arbitrary 

load   . (a) Write the governing 

voltage and current transmission-line 

equations. (b) Find the general 

solutions for  ( ) and  ( ). (c) 

Extract the simplified relations for the impedance  ( )   ( )  ( ), when the line is short-circuited (    ) or 

open-circuited (    ). (d) Find     (at    ) of the aforementioned line when the length   is very small 

(   ). 

 

PROBLEM F.3 (Inverse computations) 

The open-circuit and short-circuit impedances measured at the input terminals of a transmission line       

long are        ⌊   
   and        ⌊  

   . (a) Determine the parameters        of the line. (b) Find the 

parameters         of the unit cell.   

 

PROBLEM F.4 (Voltage transformation ratio) 

A lossless quarter-wave line section of characteristic resistance    is terminated with an inductive load 

impedance          . (a) Determine the input impedance     by separating its real and imaginary parts. (b) 

Find the ratio of the magnitude of the voltage at the input     to that at the load     as function of the parameters 
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        . (c) Sketch the graph of the ratio |   | |  | with respect to the real part    for several imaginary ones 

   and discuss the results. 

 

PROBLEM F.5 (Optimized solutions) 

Consider a lossless transmission line. (a) Determine the line’s characteristic resistance    so that it will have a 

minimum possible standing-wave ratio   for a load impedance            . (b) Find this minimum 

standing-wave ratio and the corresponding voltage reflection coefficient. (c) Find the location of the voltage 

minimum nearest to the load.  

 


