EECS 360 Short Quiz #3
Signal and System Analysis

November 4, 2014
Name: K ey

Openbook, open notes, no calculator, Be neat, writelegibly. For full credit you must show all work and justify each answer.
You may write on the both sides of the paper, and use additional sheets of paper if needed.

L. (40 %) You are given the following information about a signal x(¢):
(a) x(¢t)is areal signal (i.e., it has no imaginary part). <— all +ems can by wri Hon as A cos( Bt + ‘-)
(b) x(t) is periodic with period T = 6 and has Fourier series coefficients ¢, [k].

(¢) cx[k] =Ofork=0andk>2. -<— +here M:gk-\— be non-zens valnes for GL-3, 0,600 cx[z}
(d) x(t)=-x(t-3).
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() ¢.[1] is a positive real number.

Show that x(t) = A cos (Bt + C), and determine the values of the constants A, B, and C.
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2. (20 %) Let x(t) be any signal with Fourier transform X (jw) [or X( f) if you prefer]. The frequency-shift property of
the Fourier transform may be stated as

et x(£) < X(j(w - wo)).

{a) Prove the frequency-shift property by applying the frequency shift to the analysis equation
+oa .
X(jw) = f x(De " dt.

(b) Prove the frequency-shift property by utilizing the Fourier tranform of e/“** in conjunction with the multipli-
cation property of the Fourier transform.
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3. (40 %) Consider the system depicted below

= ¥(t)
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where x(t) = M”nf}'ﬂ, p(t) =2 cos(2nt), and the impulse response h(t) is given by h(t) = 143 sin(4nt)+2 cos(8rt).

(2) Provide a labeled sketch of R(f) [or R(jw) if you prefer], the Fourier transform of r(¢).
(b) Provide a labeled sketch of Y{f) [or ¥ ( jw) if you prefer], the Fourier transform of y(#).
(c) Determine y(t). X{4)= rect (fr4

X(§) = rect(£/4) S —]
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