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1) Your ECE friend did not study very hard at UCSD and designed a strange bandpass
filter with the transfer function H(w) is described below:

Hw) = G(w) + G (—w)
where G, (w) = u(w—(w ;=5)—05*xu(w—w )= 05*xu(w—(w, +5))

Assume w , =9 for all parts.

a) Please graph H(w). (5 Points)
b) Which of the following signals will be “Completely Filtered out”, “Distorted” or “Pass
through undistorted” ? Please justify your choice. (2.5 Points each)

i) x () = sinc(w 1)

i)  x,(6) = cos(8f) + sin(8f)

i) x50 =J
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2) Find the frequency response, H(w), for the following expression: (10 points)
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where b=4, c=3.



3) You have a system x(¢f) — H(w) — y(¢). Your input x(f) is composed of two functions
multiplied by cosines as seen below:

x(t) = cos(at) * f(t) + cos(bt) * g(¢)

The fourier transforms of f(f) — F(w) and g(t) — G(w) are defined below:

- —1<w< 1 —1<w<1
6w) = [1 Wl ~Asws? Fw) ={
0 e’se O else

H(w) is given below:

H(w)

Assume w, =5, a =3, b =7 for all parts
a) Draw X(w) in the frequency domain. (4 Points)
b) Find Y(w). (6 Points)
c) Find y(t). (5 Points)



