EECS20n, Quiz 8 Solution

Let the continuous-time signalgiven by
VteReals c¢(t)=2cos(wct)

be a carrier wave for a radio signal. Legiven by
VteReals z(t) =2cos(wyt)

be the signal to be carried by that radio signal (that it, it is a highly simplified stand-in for, say, a
voice signal). To be concrete, ket = 27 - 8000 radians/second, ang, = 2 - 400 radians/second.

1. Find and sketch the CTFHYT of y where
VteReals y(t)=c(t)z(t).

Label your sketch carefullyint: The CTFT ofe’°! is 275 (w — wp).
Answer Using2 cos(wt) = et 4 =Wt

y(t) — [eiwct+€—iwct][eith+e—iwggt]
eilwetwz)t + eilwe—wz)t + ei(—wetwz)t + pi(—we—wa)t

Using the Hint and the fact that the CTFT is linear, we have

Vw,Y(w) = 270w — (we +wz)) + 6(w — (we — wy))
+ 6w — (~we+wy)) +6(w — (—we — wy))]
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2. Lety from partl be the input to an LTI system with frequency respohsehere

{o if w<0

VweReals H(w)= 1 ffws0

Find the output: as a function of.
Answer Since

Vo, U(w) = Hw)Y(w)
= 27m[0(w — (we + wz)) + 6(w — (we — we))],

Vt,u(t) — €i(wc-i-w—I—x)t + ei(wc—wx)t.



