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Polytechnic University of Puerto Rico

Electrical Engineering Department
EE 4702:   Analog and Digital Communication I
*Quiz #1, Spring Quarter 2003, 03/26/03
Name _______________________________________#_____________

Show all intermediate steps. No credit will be given for final results only.

starts: 2PM  ends: 4 PM

Problem 1.    Topic: Fourier transform, Sinc function.
a) Find the Fourier Transform of the following pulse: 
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b) Sketch 
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, include the value of 
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F(0) and the value of w for the first two zero crossings.
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Problem 2.   Topics: Signal Energy, Correlation Coefficient, Signal Component.
Given the following pulses    x1(t) and x2(t) defined in the interval [0,4]:


[image: image6]
a) Find the energy in each pulse:                               Ex1 =                               Ex2 =
b) Find the correlation coefficient:                            Cx1x2 =

c) Find the “component” of x2(t) along x1(t) of the form x2(t) ~ cx1(t), that is, find the value of c that minimizes the error in the approximation.

c = 

Problem 3.   Topics: Signal Energy.
Find the Power and the RMS of the following signal
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Problem 4.   Topics: Signal Bandwidth.
Find the maximum bandwidth of a signal that can be transmitted through a low pass filter RC with R=1000 and C=10-9 if, over this bandwidth, the amplitude response variation is to be within 5% and the time delay variation is to be within 2%
a) Find the transfer function of the filter (using steady state response complex impedances Z(w)).
b) Find the ideal magnitude and time delay of the filter and for what range of frequencies this approximation makes sense.
c) Find the bandwidth that complies with the amplitude response variation of 5% and the bandwidth that complies with the time delay variation of 2%
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