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Problem 1

Assume that we have phasor-domain fields in free space given as




,

where k is a real number. The radian frequency is .


a) Find the complex Poynting vector.

b) Find the instantaneous Poynting vector. 

c) Find the time-average power flowing through the surface S shown below (crossing the surface from the back side to the front side, where the front side is the side facing outward into the first octant where x, y, and z are positive).
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Room for extra work

Problem 2

A digital pulse of amplitude V0 = 6.0 [V] and duration W = 1.0 [ns] is applied at the input to the transmission line circuit shown below.
Construct a bounce diagram and from this make an accurate snapshot of the voltage on the line at the time t = 1.25 [ns]. Make your plot on the graph shown below. 
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Room for extra work

Problem 3

A transmission line has a load impedance of ZL = 50 + j 50 []. The transmission line has a characteristic impedance of 50 []. Find the stub length ls (in terms of ) of a short-circuited stub to be placed at the load, and the characteristic impedance Z0T of a quarter-wave transmission line connected to the load, which will provide a quarter-wave transformer matching system for the line. Assume that the characteristic impedance of the stub line is also 50 []. 

Do all calculations analytically – do not use the Smith chart. 


Room for extra work


Problem 4

A transmission line has a load impedance of ZL = 25 + j 10 []. The transmission line has a characteristic impedance of 50 [].  Find the stub position d and the stub length ls (in terms of ) in order to provide a single short-circuit stub matching system for the line.  Assume that the characteristic impedance of the stub line is also 50 []. Use the solution that will give the shortest possible distance d. 

Use the Smith chart for all of the calculations. Show all of your work on the Smith chart that is attached here. 
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