Name:__________________________________________

Student Number: _________________________________

ECE 6351/5317

Microwave Engineering

Mid-Term Exam 
October 28, 2008
1. This exam is open book and notes.  Calculators and Smith chart tools (e.g. compasses and rulers) may be used. Laptops and any devices that may be used for communication are not allowed.
2. If you need a Smith chart, please ask the instructor.

3. For all solutions, no credit will be given if the work required to obtain the solution is not shown.

4. Perform all your work on the paper and charts provided.  If additional paper or charts are needed, get them from the instructor.

5. You will have a total of 80 minutes.

Do not write below this line.
-------------------------------------------------------------------------------------
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Problem 1 (25 pts):  

For the following transmission line matching circuit, assuming a 1 [V] voltage wave incident upon the 50
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 junction, determine the total voltage across the 200
[image: image3.wmf]W

 load.  
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Room for additional work

Problem 2 (25 pts):  

For the low-loss TEM transmission line circuit shown below, find the power absorbed by the load (
[image: image4.wmf]L

Z

) and the power dissipated by the lossy line at 6 GHz.  Assume that the transmission line is filled with a dielectric that has a relative permittivity equal to 4 and the attenuation constant for the line is 0.8 Np/cm.


Room for additional work

Problem 3 (25 pts):  

Consider the following circuit:


The 50 
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 scattering matrix for the quadrature hybrid is
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Assuming that 10 mW is incident upon port 1, 

a) Find the power absorbed by the 100 
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 load terminating port 2.

b) Find the power absorbed by the 50 
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 load terminating port 4.

c) Find the power exiting (leaving) port 1.

d) How much power is absorbed by the quadrature hybrid?

Room for additional work 

Problem 4 (25 pts):  

In an air-filled rectangular waveguide of dimensions 5 cm x 2.5 cm, the following instantaneous TM mode field exists:
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a) What is the mode of operation?

b) What is the cutoff frequency for the mode of operation?

c) What is the phase constant 
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Room for additional work




























� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���
























































5 cm





2.5 cm





y























x








� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





0.625 cm





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���

















1 V











_1195848104.unknown

_1195848547.unknown

_1286622921.unknown

_1286625585.unknown

_1195848613.unknown

_1195848488.unknown

_1127655761.unknown

_1127656324.unknown

_1127656339.unknown

_1160425246.unknown

_1127655796.unknown

_1127656134.unknown

_1032640909.unknown

_1064264392.unknown

_1000675748.unknown

_1032640557.unknown

_1000675514.unknown

