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1. (30%) For a wave with frequency f = 1 MHz, the amplitude phasor at different position 

z can be written as: zjezA 1005)(
~  . (1) What is the instantaneous value of the 

amplitude ),( tzA  at different position z? (2) What is the direction the wave travels? (3) 

What is the wavelength of the wave? 

Solution: 

(1)      ztzteeezA tjzjzj 100102cos5100cos55Re5)(
~ 6100100    . 

(2) The wave travels in the +z direction. 
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2. (30%) An air spaced lossless 50- line (r = 1) is terminated in a load with impedance 

of ZL = 60 + j60- at frequency 5GHz, Find (1) the reflection coefficient; (2) the 

voltage standing wave ratio (S) and (3) the location of the first voltage maximum from 

the load in centimeters. 
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3. (40%) A lossless 50- line is terminated with a load. The capacitance is unknown. The 

voltage standing wave ratio (S) was measured to be S=3 at the frequency of 5GHz. (1) 

Find the capacitance; (2) what is the shortest length of the transmission line to make the 

Zin real?  

 

Solution: 
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Zin is real at |V|max or |V|min.  





057.0

4
max  rl , 




307.0

4

1

4
min  rl  



 

 

 

0

0

ZZ

ZZ

L

L




  






1

1
S  

 


