5.
A uniform plane wave of frequency 105 Hz propagating in a material medium has the following characteristics:

1.
the fields are attenuated by the factor e-1 in a distance 1205 m;

2.
the fields undergo a change in phase by 2( radians in a distance of 1321 m;

3.
the ratio of the amplitudes of the electric and magnetic intensity fields at a point in the medium is 163.54.

A.
What is the value of 

?

B.
What is the value of 

?

C.
Find (, (, and ( of the medium.

2.
For uniform plane wave propagation in ice (( = 10-6 S/m, ( = 3(0 and ( = (0), comput (, (, vp, (, and 

 for f = 10 MHz.  What is the distance in which the fields are attenuated by the factor e-1 ?

3.
For a uniform plane wave propagating in the + z direction in a material medium, the magnetic intensity in the z = 0 plane is given by



H(0,t) = 0.1cos32(109t ay A/m.


Find E(z,t) for each of the following cases:

A.
The medium is characterized by ( = 0,  ( = 12(0, and ( = (0.

B.
The medium is characterized by ( = 10-3 S/m,  ( = 12(0, and ( = (0.

C.
The medium is characterized by ( = 103 S/m,  ( = 12(0, and ( = (0.

2.
Region 1 (z > 0) is free space, whereas region 2 (z < 0) is a material region characterized by ( = 5(10-4 S/m, ( = 6(0, and ( = (0.  For a uniform plane wave having the electric intensity



Ei = 100 cos(3(105t + 10-3(z) ax V/m


incident on the interface z = 0 from region 1, obtain the expression for the reflected and transmitted electric intensity waves.

4.
In the system shown below, the switch is closed at t = 0.  Assume Vg to be a constant voltage of 120 V and draw the voltage bounce diagram.  From this bounce diagram plot:

A.
The line voltage vs. t (up to t = 14.5 (s) at z = 0, z = L/2, and z = L.

B.
The line voltage vs. z for t = 2.4 (s and t = 7.0 (s.


5.
In Problem 2 of Problem Set 5 we investigated a shielded microstrip line.  This line was made of layers of copper on a substrate for which ( = 9(0 and ( = (0.  Suppose the capacitance per meter of such a line is 328 pF/m and the characteristic impedance is ZC = 30.5 ( (my values).  Suppose a length d of such a line is short-circuited at the load end.  How long must the line be so that its input impedance at a frequency of 500 MHz is the same as the impedance of a 22 pF capacitor?

1.
A certain transmission line is terminated in a short circuit, but the distance of the generator from the short circuit is not known.  Suppose the input current to the transmission line is measured, and it is found that the input current is minimum at frequency f1 and maximum at frequency f2 (f2 > f1).  Find the distance from the short circuit to the generator by considering the standing wave pattern for the two frequencies and deducing the number of wavelengths from the short to the generator at one of the two frequencies.

2.
For a transmission line of characteristic impedance ZC 


4.
In the system shown below, find:

A.
The value of load impedance 

 that enables maximum power transfer from the generator to the load.

B.
The power transferred to the load when 

 has the value found in A.

(Hint:  Apply the maximum power transfer theorem at d = L.)



1.
For a transmission line of characteristic impedance 75 (, terminated in a load impedance of 150 + j75 (, find the following quantities by using the Smith chart:

A.
reflection coefficient at the load.

B.
VSWR on the line.

C.
the distance of the first voltage minimum of the standing wave pattern from the load.

D.
the line impedance at d = 0.2(.

E.
the line admittance at d = 0.2(.

F.
the location nearest to the load at which the real part of the line admittance is equal to the line characteristic admittance.

Note:  Smith chart paper is available at the bookstore.

2.
Standing wave measurements on a line of characteristic impedance 90 ( indicate a VSWR of 3.5 and a voltage minimum at a distance of 0.3( from the load.  Determine by using the Smith chart the value of load impedance.

3.
A transmission line of characteristic impedance 90 ( is terminated by a certain load impedance.  It is found that the VSWR on the line is equal to 3.5 and that the first voltage minimum of the standing wave pattern is located at 0.3( from the load.  Using the Smith chart, determine the location nearest to the load and the length of a short-circuited stub of characteristic impedance 90 ( connected in parallel with the line required to achieve a match between the line and the load.

4.
For the lossy transmission line system shown below,

A.
Find the average power flow at the input end of the line.

B.
Find the average power delivered to the load.

C.
Find the average power dissipated in the line.
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