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preblems symbalically before substituting for parameter values,
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{23 marks total) A transmission line is characterized by a resistance per meter of 200 0

{i.e. 200 {¥m), an inductance of 37 aH/m, a capacitance of 30 pF/m and zero shunt
conductance, Vc-lmge waves on this line chey the phasor wave equation

{2) Write down a general solution for Wi(z) in terms of yand z. (Nowe: For this part,

v and z specific values are not needed.) (4 marks)
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(b} How far along the line {in meters) would a voltage wave have to travel at 85 MHz
before its amplitude dropped by a factor of 10 due 1o absorption? (10 marks)
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() From the phase constant (also called the propagation constant) for the §5 MHz

wave on this particular transmission line. find the value of the wavelength in
meters, (3 marks) .
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2. (25 marks total) Consider a ransmizsion line of characteristic impedance Z,, that
is terminated with a quarter-wave transformer of characteristic impedance
Ly =2y 2, and aload 7,

i 14 et
a) Show explicitly that the input impedance Z, = —
{ plicitly put impe Z“[TW
continuous sinusoidal voltage at the junction of the two ransmission lines is equal
to the characteristic impedance of the input line, as intended. (14 marks})
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(b} What is the standing wave ratio with the transformer in place? (1 mark)
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(c) From the formula for 7, , caleulate the in

put impedance if the quarter-wave
transformer is rcp!aced bj.' a half-wave i

ne. (10 marks) ;
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3. (25 marks total) A loasless S0-C2 ransmission line i is terminated with a load impedance
Zy = (100 +j 75) . Use the Smith chart provided  to find

{a) the value of the IﬂiLlll impedance at L‘]I T3 from the load (S marks)
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(c) the distance of the first voltage minimum (in wavelengths) from the load (5 marks)
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*MNo marks will be awarded for non-graphical answers. Write values, coordinates, angles,
etc. on the chart and on this page.



(d) the length and distance from the load of a shorted stub that achieves impedance
matching between the line and the load {12 marks)
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