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Question 1: For the transmission line shown below 
a) Draw the voltage reflection diagram. (5 pts)  
b) Plot the voltage at the source for st µ60 << .  What is the final voltage value? (5 pts) 
c) Plot the voltage at the load for st µ60 << . (5 pts) 
d) Plot the current at the load for st µ60 << . (5 pts) 
Note: In all your plots clearly mark the values on the figures. 
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Question 2: A segment of lossy transmission line of length l , characteristic impedance 
0Z , and propagation constant γ  is shown in Fig. 1, where (1, 1’) and (2, 2’) are the 

input and output terminals, respectively.  The transmission line can also be modeled as a 
symmetric 2-port T-network as shown in Fig. 2.  
a) Find the relation explicitly among 21, YZ , and ( )lγCosh . (7 Pts) 
b) Find the relation explicitly among 21, YZ , 0Z , and ( )lγSinh . (6 Pts) 
c) Find a relation explicitly among 02 , ZY , and ( )lγSinh . (6 Pts) 
Hint: You may begin by formulating the problem in terms of a 2-port Network, relating 
voltages and currents according to 
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Question 3:  A uniform plane wave is traveling downward in +z-direction in seawater, 
with the x-y plane denoting the sea surface and z=0 denoting a point just below the 
surface.  The constitutive parameters of seawater are 80=rε , 1=rµ , and ]/[4 mS=σ .  
If the magnetic field at z=0 is given by ( ) ( ) ]/[15102cos100ˆ,0 3 mmAtatH o

y +×= π
r

. 

a) Obtain the expressions for ( )tzE ,
r

 and ( )tzH ,
r

. (17 Pts) 
b) Determine the depth at which the amplitude of E

r
 is 1% of its value at z=0. (3 Pts) 

 



Question 4: In class we saw that for ionized gas 2cvv gp = ; where gv  is the group 
velocity, pv  is the phase velocity, and c  is the speed of light in vacuum.  Prove that in 

general, 2cvv gp =  implies a hyperbolic dispersion relation ( k  vs.ω ).  Recall that the 

equation for hyperbola is given by 12

2

2

2

=−
b
y

a
x .  For simplicity only consider the one-

dimensional propagation case. (20 Pts) 
 



Question 5:  Figure shows a uniform plane wave obliquely incident on the interface 
between two perfect dielectrics.  
For this configuration, the so 
called parallel polarization, where 
electric field is on the plane of 
incidence, answer the following 
questions. 
a) What are the time harmonic 
field expressions for the incident 
electric and magnetic fields?  (4 
Pts) 
b) What are the time harmonic 
field expressions for the reflected 
electric and magnetic fields? (4 
Pts) 
c) What are the time harmonic 
field expressions for the 
transmitted electric and magnetic 
fields? (4 Pts) 
d) Describe the procedure by 
which the Fresnel transmission and reflection coefficients can be obtained. (3 Pts) 
e) Give the expression for the Fresnel reflection coefficient in terms of the propagation 
constant z1β  and z2β , (i.e., the projection of 1β

r
 and 2β

r
 along the z-direction.) (5 pts) 
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