Polytechnic University of Puerto Rico

Electrical Engineering Department
EE 4704-22:   Analog Communication I
Quiz #2, Winter Quarter 2003, 01/29/04
Apellido ____________________ Nombre_______________#__________

Show all intermediate steps in a separate piece of paper. No credit will be given for final results only.

starts: 6:30PM ends: 8:00 PM

Problem 1.  Topic: Upper and Lower Sidebands in DSB-SC Modulation (50 points)
The signal 
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 using DSB modulation.

1a) (5 points) What are the frequencies of the baseband signal and the carrier signal in Hz?

1b) (10 points) Plot the time signals 
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1c) (10 points) Calculate the mathematical expression of 
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1d) (10 points) Plot the spectrum of 
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, the spectrum of 
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 and the spectrum of 
[image: image11.wmf])

(

t

m

j

i.e.  
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in three separate graphics. 

1e) (10 points) Calculate the mathematical expression of 
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. Verify that is in agreement with the plot in 1d)
1f) (5 points) Mark on the drawing the upper side band frequencies of 
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. Write the mathematical expression.

Solution Problem 1.  Topic: Upper and Lower Sidebands in DSB-SC Modulation (50 points)
The signal 
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 is modulated by the carrier 
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 using DSB modulation.

1a) (5 points) What are the frequencies of the baseband signal and the carrier signal in Hz?

The frequencies of 
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1b) (10 points) Plot the time signals 
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1c) (10 points) Calculate the mathematical expression of 
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 EMBED Equation.3  [image: image26.wmf](
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1d) (10 points) Plot the spectrum of 
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in three separate graphics. 
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In this plot we only show the deltas at positive frequencies. At negatives the deltas are repeated.

1e) (10 points) Calculate the mathematical expression of 
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. Verify that is in agreement with the plot in 1d)

We start with 
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 And then we calculate the Fourier Transform of this expression.
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 EMBED Equation.3  [image: image41.wmf]t
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The Fourier transform of all 6 summands is:
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This agrees with the graphic. We have deltas at those frequencies.

1f) (5 points) Mark on the drawing the upper side band frequencies of 
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. Write the mathematical expression.
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Problem 2.  Topic: Supertheterodyne Receiver, Local Oscillator Range. (50 points)
Consider a superheterodyne receiver designed to tune the frequency band 560kHz to 1600kHz.  Assume that a 455kHz intermediate frequency is used.

2a) (20 points) What is the possible range of frequencies for the local oscillator and the image frequencies if we are using upconversion?
2b) (20 points) What is the possible range of frequencies for the local oscillator and the image frequencies if we are using downconversion?
2c) (10 points)With the results from 2a) make a Plot with the range of the frequency band tuned signal spectrum, the range of the Local oscilator and the range of the Image frequencies (for positive frequencies). 
Solution Problem 2.  Topic: Supertheterodyne Receiver, Local Oscillator Range. (50 points)
Consider a superheterodyne receiver designed to tune the frequency band 560kHz to 1600kHz.  Assume that a 455kHz intermediate frequency is used.

2a) (20 points) What is the possible range of frequencies for the local oscillator and the image frequencies if we are using upconversion?

If we are using upconversion. The local oscillator is the sum of the carrier and the intermediate frequency.
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The Image frequencies are
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2b) (20 points) What is the possible range of frequencies for the local oscillator and the image frequencies if we are using downconversion?

If we are using down. The local oscillator is the difference between the carrier and the intermediate frequency.
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The Image frequencies are the same:
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2c) (10 points)With the results from 2a) make a Plot with the range of the frequency band tuned signal spectrum, the range of the Local oscilator and the range of the Image frequencies (for positive frequencies). 
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