Signals & Systems (EECE233) Final Exam Solution date : 6/16/2004

1. (a) Using KVL, we have

Ve(s) + shi(s) = Vi(s) (1)
sli(s) + Ix(s) = sVo(s) — I1(s) = ILi(s) =

v
s+1
Substituting (2)—(1), we have

o W(jw) (jw)? _
P O R T G G T =

w? w?

V(1 —w?)? + w2 JRV/R

|H (jw)| =

L HGO) =0, [H(|[=1, [H(joo)|=1

o w(2 — w?)
U = S
| H (o) e = % at w— 2
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Figure 1: Plot for |H (jw)| in original w-scale.

[e.9]

2. y(t)= > a(kT)h(t — kT)

k=—o0

() = a:(nT—T)-% {1 + cos (”Tt C ot 7r) }+x(nT)-% {1 + cos (%t - mr)}

3. (a) X(z) = gx(n)z" = g (g 21 (k) (n — k)) Z"
= ki:oxl(k)z_k f; To(n — k)27 = X (2) - f:on(n — k)ztk
Let n — k_: m and noting that z5(m) = 0 when m < 0, we have
X(2) = X1(2) - ioxg(m)z_m — X, (2)Xa(2)
(sin bT) 2!

(b) Z[sinbnT]| =

1 —2(cosbT)z=t + 272

-1
167 = 3. then & [sin (3n)| =
2:72 ., ozt

. — 9.1,
14272 1+ 272

g1 2272 _sin (n—1)m
14 272 2

= z(n)
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4 (a) LR“Z(”:C%W@) — M:cs%(s)

Since R =1, C' =1, we have Vi(s) — Va(s) = sVi(s).

_Vals) 1
Ha(s) - ‘/1(8) - S+1

(b) H(z) = (1— Y2 | 2 {éHa(s)} ]
1 1 1 -

EHQ(S) - s(s+1) T s s+l

Z! {%Ha(s)} = [u(t) — e u(t)] = (1 —e"u(n)
Z [3_1 {%HG(S)} ] = Z(l —e My
_ Zz—n _ Z(e—T Z—l)n

nf()1 n=0 .

L H(z)=(1-2z71 (1 _12_1 1 ;Tz—l)

_ 1 11—zt B z7h—e Tyl
N l—e Tzl 1 —e Tzt
(¢) 3-dB bandwidth of |H, (juw)| = |— L |
¢ - a o a\JW)| = . = 1S w, = l.
o T T e T VT
T 1-(0.1 1
'.C’:wc-cot%zl-cot (2 )zcot(2—0)219.98%20
1 1 -1
1 _ 1 21 — 1921
20 - 1
14271 +
1 ~ 14 e300
d H (iw)| = —— H(e7¥TY| = :
@O G- e e = | e
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Figure 2: Plot for |H,(jw)| and |H (e?*T)].



