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Problem 1) [15 pts]

Assume that you measured the response y1(t) of an LTI system to the signal x1(t)
indicated below.

[t is now late into the night, you are far from the lab, and just realized that to
complete your project you also need to know the responses to signals x2(t), x3(t),
x4(t).

Your collaborators panic, but you have taken ECE45 and claim that without making
any additional measurements you can write these responses in terms of y(t).

Prove that this is the case by writing the response to x2(t), x3(t), x4(t) in terms of
the signal y1(t). —
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Problem 2) [30 pts]
Draw the Bode plots (amplitude and phase) for the following frequency response
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Problem 3) [55 pts]

a) [10 pts] Compute the average power of the periodic signals x1(t) and x2(t)
depicted below.

b) [20 pts] Determine the Fourier series coefficients for x1(t).
Hint: Recall the integration by parts formula:

/ /
/ w(z)v' (z)dz = u(z)v(z) — / u (z)v(x)dx
Rather than using the formula twice, you may use superposition and write the signal
as the sum of two signals
¢) [15 pts] Without performing the computation again, but using the properties of

the Fourier series on page 2 of the exam, also determine the coefficients for x2(t).

d) [10pts] Write the response to signals x1(t) and x2(t) of an LTI system defined by
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