EE302 Problem Set 6

Complete the following problems from the textbook Principles of Electronic Communication Systems, 3rd ed. 
Chapter 2
Questions: 12, 15

1.  Square wave

a. [image: image1.png]


Create a Frequency Domain (Voltage vs. Harmonic) plot for the Fourier approximation of a square wave depicted to the right (which is made up of four terms).  Your graph should show the exact height of each of the harmonics. Computer plotting is NOT required.

b. What are the values of frequency (f ) and amplitude (V) in the Fourier series equation used to create this wave (note: The time-domain plot is shown in Volts vs. sec)? 

c. What is the amplitude and frequency of each harmonic?
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2.  Sawtooth wave

a. Create a Frequency Domain plot for the Fourier approximation of a sawtooth wave depicted to the right (which is made up of four terms).  Your graph should show the exact height of each of the harmonics. Computer plotting is NOT required.

b. What are the values of frequency (f ) and amplitude (V) in the Fourier series equation used to create this wave (graph is in Volts vs. sec)? 

c. What is the amplitude and frequency of each harmonic?
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3.  Filtered square wave

a. The signal created in problem #1 is passed through the following circuit as Vs(t), where R = 10-k  and C = 800-pF. Redraw the Frequency Domain plot showing what the output signal Vo will look like.

b. Graph the shape of the output Vo (amplitude vs. time).

4. Triangle wave

a. Write the first four terms of the Fourier equation for a triangle wave with a peak-to-peak amplitude of 4V and a frequency of 10 kHz.

b. Rewrite the equation after the signal passes though a band pass filter with a center frequency of 
fc = 50-KHz and a Q = 10.  How many dB attenuation occurred to the peak voltage while passing through the filter?







