ECE2311D10 Exam 3

Your Name: SoLMTION Your box #:

April 9, 2010

e Open book, open notes.

e Calculators permitted.

e Look over all of the questions before starting.

o Budget your time to allow yourself enough time to work on each question.
¢ Write neatly and show your work/reasoning!

e This exam is worth a total of 100 points.

problem1  problem2  problem 3 TOTAL

20 points 50 points 30 points 100 points




1." 20 points. For each of the following signals, determine which are periodic and which are aperiodic.
For those that are periodic, determine Ty and wp. For those that are not periodic, briefly explain

why.
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2." 50 points total. Suppose you have the periodic signal z(t) given in Figure 1 below.
z(t)

4 7 6 5 -4 3 a2 1 235 s 7 - ¢

Figure 1: A periodic signal.

(a) 35 points. Write z(t) as a trigonometric Fourier series and compute expressions for all of the
coefficients. You should be able to perform the necessary integrals.
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CT (b) 15 points. Write z(t) as a compact trigonometric Fourier series and compute expressions for all
of the coefficients. Hint: You can compute these coefficients without integration.
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" 3. 30 points total. Suppose you have a periodic signal with trigonometric Fourier series representation

z(t) = co + 1 cos(2mt + 1) + ¢z cos{dmt + 5)

U with ¢g = 1 and
’ ;l'lg' n=12
cn =
0 otherwise
and Weo = AT
0 otherwise
and you apply this signal as the input to the circuit shown in Figure 2 below.
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Figure 2: A circuit.
W, Suppose R = C = 1. Write an cxact expression for y(t).
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