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{24 pts} Classify the following systems, with input z(t) (or z[n]) and output y(t) (or y|r]). In each
column, write “yes”, “no”, or “?" if the property is not decidable with the given information. (+1 for
correct, 0 for blank, -0.5 for incorrect). (For 1d, you are given the system is known to be linear and
time=invariant.) For 1b and 1d, 2 test input cases are given.

Problem 1 LTI Properties (26 pts)
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Problem 2 Short Answers {29 pt:
Answer each part independently. Note II{(t) = u(t + Wv —u(t- WV.
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[4 pts] a. Complete the table with the appropriate type of Fourier transform to use (FS, FT, DTFT,
or DFT) on a signal of each type.

aperiodic in time

periodic in time

continuous time
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FS

discrete time
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DFT

I3 pts] b. X(jw) = cos(w/2) + 1. Find z(t).
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I\w K pts] c. A periodic signal z(t) = p(t) + Y e —oo 8(t — 2n), where F{p(t)} = P(jw) = cos(w/2) + 1.
The fundamental period w, = 7. Find the Fourier series coefficients a.
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.ﬂ Y& pts] d. A periodic signal z(t) has period 4 seconds and Fourier Serics coefficients ag = wﬁmmg. Find
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Problem 3. Digital Filter AWP pts) :
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{R pts] e. Initial and final value. )
5. Given X(s) £3_ Find 2(0*) “ \N&} L;g = &H. .mﬂnﬁ.% : A continuous time filter has impulse response h(t) = e~"/2u(t).
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blem 4. CT and Digital Filters (22 pts)

pts] a. The magnitude and phase response for a continuous time, real, causal, stable LTI system is W
selow. Sketch a pole-zero diagram for a stable system (using minimum number of poles and zeros) \G
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pts] b. The magnitude and phase response for a discrete time, real, causal, stable LTI system
n below. Sketch a pole-zero diagram for a stable system (using minimum number of poles and
~hich would match the given magnitude and phase response. (Note: the phase change at = is just
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Sketch corresponding pole-zero plot here.
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Problem 5. Z transform (36 pts) § {
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(4 pts]. a. Find the unit sample response h[n] for H(z). + \N
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{4 pts] ¢. H(z) is not minimum phase. Find a minimum phase function F(z) such that
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(4 pts] d. Find a stable G(z) such that |H (e*)G(e*)| = 1 for all w.
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(12 pts| e. VERSION 2 Approximately sketch |H (¢#)] (4 pts] and phase of the zeros only of H(e™) (8
ts) on the plots below, noting key maxima and minima.
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Problem 6. Control %vﬁv

input error input
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|2 pts] a. Find the transfer function mn
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(10 pts] c. For the system above, let D(s) = ky, Hy{s) = 1, and G(s) = =

With input r(t) ﬂ\?ﬁﬁ. and step disturbance w(t) = w,u(t) determine trend of y(t) as ¢ — oco.
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[10 pts] d. For the system above, let D(s) = kp, Hy(s) =1, and G(s) = ; +»§

With input r(t) = 0, and disturbance w(t) = cos(2mt)u(t), determine the sinusoidal stcady state re-
sonse for y(¢) after transients have decayed. (Hint: y(t) will be of the form M cos(2xt + ¢). Determine
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(10 pts] e. For the system above, let b.ﬁ.& = mmmmm. Hy(s)=1,and G(s) = ;2.

With input r(t) = 0, and disturbance w(t) = cos(2mt)u(t)+0.5u(t), determine the steady state response
or y(t) after transients have decayed. I's s .
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Problem 7. DFT problem % pts)
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[16 pts] d. Given z2[n] = cos(27 {§)wn] as shown:
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sketch X2[k], the 32 point DFT of z2{n], approximately labelling key amplitudes.
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[16 pts| d. Given za[n| = cos(2m {)wln| as shown:
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