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Homework 1



     
      Due 22 January 2004

I recommend using Matlab or Maple (or any other mathematical software package you are familiar with) to generate your plots. Include your code/commands for the plots. 

1. Wave Parameters- Measurement
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The figure shows the voltage vs. time plots for the input and output of a Z0=100 [Ω], vp=2.8e8 [m/s] transmission line. These plots are similar to those we have seen in Lesson 1.1, even though the line parameters are different here. The PSpice circuit for this example is given below. 
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a) What is the period, T?
b) What is the frequency, f?
c) What is the spatial frequency, β?
d) What is the shortest and second shortest possible length of the transmission line?
e) Determine the forward propagating voltage wave in phasor form?
2. Phasors
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The simple RC circuit shown above contains a sinusoidally time varying voltage source given by  vs(t) = 1000 cos(ωt + 30°) where ω = 10 [rad/sec]. 
a) Find the phasors 
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; 
[image: image3.wmf]~

V

c

, and the time domain representation ic(t), vc(t).

b) For ω = 100 [rad/sec], find the above quantities.
3. Traveling waves
Sketch the function 
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versus ωz/v for values of ωt : 0, π/2, π, 3π/2 and explain how this shows traveling wave behavior. 
4. Reflection Coefficient
a) Short Circuit: Find the total voltage and current for the line with a short circuit termination. The lossless transmission line parameters are given below. The magnitude of the incident wave 
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Sketch the incident, reflected and the standing wave patterns for current 
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. Find the position of the current maximum nearest the load. 
b) Open Circuit: Find the total voltage and current for the line with an open circuit termination. The lossless transmission line parameters are given below. The magnitude of the incident wave 
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Sketch the incident, reflected and the standing wave patterns for current 
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. Find the position of the voltage maximum nearest the load. 
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Z0=100 Ω where Z0=� EMBED Equation.COEE2  ���
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