Name: Saluhohs

Student ID:

ECE 366 EXAM 1
October 12, 2007

No textbooks, notes or HW solutions.

You are allowed to use one page of notes.

Calculators are allowed.

Exam is 50 minutes.

To maximize your score on this exam, read the questions carefully and write
legibly. For those problems that allow partial credit, show your work clearly.
e Good luck.

1. [30] Answer the following short answer questions. Show work to get partial credit.

a) [6] Determine whether the system with the input-output relationship
y(t) = x(’;(_’_)l)
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is linear, time-invariant and causal.

b) [4] Your boss gives you a black box. You input x(¢) = cos(#) and the system
outputs y(r) = cos(2¢) . Could the system be an LTI system? Justify your answer.
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e) [5] Determine whether the signal x(#) = u(¢) + u(t — 1,? 1s a power or energy signal
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f) [5] Sketch the signal x(t) = tu(t) — tu(t — 1) + 0.5u(r — 1) — 0.5u(r - 2)
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2. [35] A periodic signal is given as
x(1) = 2+ 3cos(26) + 2sin(3 + %) —cos(Tt + 5?”)

a) [5] Determine the fundamental frequency of this signal in rad/sec.
b) [10] Find the exponential Fourier series representation for this signal and
determine the Fourier series coefficients, C, .

¢) [10] Sketch the amplitude and the phase spectra for x(t).
d) [10] If the given signal goes through a LTI system with transfer function

H(s)= Ll , what is the output signal y(t)?
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Extra Page for Question 2:
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3. [35] Consider the interconnection of LTI systems in the following figure:
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a) [10] Show that the equivalent impulse response is

h(t) = [(h(£) * hs(2)) + (hy (2) * by (2) * By (2)) + (B, (2) * By (2) * By (1))]

Hint: You can let x(¢) = o(¢) and solve for the output to derive the overall impulse

response of the system.

b) [5] Let hy(t) = h,(t) = h(t) = u(t) and h,(t) = h,(t) =56(¢) . Find the impulse

response of the system.

¢) [6] Determine whether this system is causal and stable. Justify your answers.

d) [14] An input signal, x(#) = u(t+1) —u(t —2), is applied to this system. Given an

expression for y(t) and sketch it. |
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