Signals & Systems (EECE233) Final Exam date : 6/16/2005

1. (20)
Let z(n) < X (e’?) by DTFT, where z(n) is given by

x(n)

2

1
I

Evaluate the following without explicitly computing X (e/) :

(a) (5) X(e”)
(b) (5) arg{X(ejﬂ)}
(©) (5) 71X (™) a0
(d) (5) 7 X(e5)er32d0
2. (20)
Assume that x(t) is band limited. In other words, X (f) is assumed
zero for |f| > fn. We now sample this signal with an ideal sampler
with fs > 2f,. Let x4(t) be this sampled signal and X (f) be the

corresponding FT. Then express X (f) with fs and X (f) and justify
your answer.

3. (40)

(a) (5)
Find H,(s) = Va(s)/Vi(s)

(b) (10)

Using the bilinear z-transform, find H(z) having the same 3dB
bandwidth as H,(s). The sampling frequency fs is 10Hz.
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(c) (10) .
Plot |H,(jw)| and |H(e*")

using the Bode Plot. (T, = fi)

=)
(T) Hes)y L. 7
u(k)| | ZOH Ty y(k)
H(z)
(d) (15)
Using the H,(s) as given in (a), find H(z) in the above block di-
agram.

(Hint: use Z(L~H{(1=e=")P(8)}Hi=nz,) = (1=27) Z(L7H{P(5) }i=n1.))

4. (20)
A nonideal sampling operation obtains z(n) from x(t) as

(a) (15)
Show that this equation can be written as ideal sampling of a
filtered signal y(t) = z(t) * h(t) (ie., x(n) = y(nTy)), and find
h(t).
(Hint: let y(t) = [, ;. =(t)dt)

(b) (5)
Express the FT of z(n) in terms of X (jw), H(jw), and Ts.



