ECE352
Spring 07

Dr. Thinh Nguyen

Homework 3 solutions
Due 05/9/07 at the beginning of the class

Problems 4.36, 4.38, 6.28 (f) and (g), 6.31(d) and (e), 6.41 (d) and (f)

_ (118 - o DTFS: 0,
4.36. Let X (&%) = &](n(%r) and define X[k] = X (e/*?). Find and sketch &[n] where &[n] ———
sz

X [k] for the following values of Q,:

0 5<|nl<%, N periodic

(0] () — 2% N — {1
(a) Qo= . N=1

in] = {1} |R|_io

0 5<|n|<7, 15 periodic
by, =~ N =20

20 |m| =5

Z[n| . o e
0 5<|n|<10, 20 periodic
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(€) %=%,N=6
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Plats of % [n] for the given values af.ch
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Figure P4.36. Sketch of [n]

4.38. A signal z(t) is sampled at intervals of T, = 0.01 s. One hundred samples are collected and a
200-point DTFS is taken in an attempt to approximate X (jw). Assume |X (jw)| = 0 for |w| > 1207 rad/s.
Determine the frequency range —w, < w < w, over which the DTFS offers a reasonable approximation to



X (jw), the effective resolution of this approximation, w,, and the frequency interval between each DTFS
coefficient, Aw.

z(t) T, =001
100 samples M =100

Use N =200 DTFS to approximate X {jw), | X (jw)| =0, |w| = 1207, wy, = 1207

T, < 2
W + Wy
2w
We < = — Wy
T
Therefore:
W, =< 80w
27
MT, > =
Wi
Therefore:
w, > 2m
N = i
Aw
Aw > =8
AAW - j\"
2w
Av = FT
Therefore:
Aw >

6.28. Determine the unilateral Laplace transform of the following signals using the defining equation:

(f) z(t) = u(t) —u(t — 2)

2
X(s) = fe_“cﬂt
o

—2s

sin(mt), 0<t<1
0, otherwise

(g) =(t) = {

X(s)

1
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6.31. Given the transform pair cos(2t)u(t) «———— X(s), determine the time signals corresponding to

the following Laplace transforms:

(d) s72X(s)

B&):%X@)e—ﬂ;ﬁ [fmﬁmr
L -/—.OOCOS(QT)‘“( Jdr
= fc cos( 27 )dr
Bls) 5 sin(21)
;B(s) £ ‘/0. %sin(?r)dr
o 1- czs(Qt) u(®)
(e) 45 (X (s))
A(s) = e X (s) A at) = z(t — 3) = cos(2(t — 3))u(t — 3)
B(s) = d A(s) L b(t) = —ta(t) = —tcos(2(t — 3))u(t — 3)

al(t)*b(t) ——— A(s)B(s)
s 1
X(s) - _32+9(3+1)
ROC: -1 < Re(s) < 0
(f) z(t) = ' & (e7*u(—t))

L -1

a(t) = e Mu(—t) ——— A(s)= pos;)

b(t) = %a(t) —L . B(s)= sA(s)

c 1—s

z(t)=€eb(t) ——— X(s)=B(s—1)=
ROC: Re(s) < -1

s+1



