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12 Questao: Determine a transformada de Fourier de x(t) = (—t — 2)Ga(t + 1) + Ga(t — 1)

1 (—exp(jw2) +1 — exn(— 1%
X(w) = T < i + 3 — exp(—j2 )>
X(w) = —j% (2 Sa(w) exp(jw)) — 4 Sa(w) exp(jw) + 2 Sa(w) exp(—jw)
=—j <2 <COSQEW) - sez(;u)) exp(jw) + 27 Sa(w) exp(jw)> — 4 Sa(w) exp(jw) + 2 Sa(w) exp(—jw)

d2
22 Questao: Determine a transformada de Fourier F {tdt? Sa(4t)}

™ 2 v
Fsa(at)} = TGy (w). f{d8a<4t>} = T (ju)2Ga(w).

dt?
2 T T
F {tcthSa(4t>} = T (Os(w) = i (2Gs(w) + 165w+ 4) — 165w —4))

32 Questao: Determine o valor da integral

I= /+OO x(t)Sal(t)dt, Flzt)} = (4 — w?)Gy(w)

—0o0

1 1 1

I= f{a:(t)Sa(t)}’sz - %(X(w) " sz(w)) L:O -1 /11(4 5248 = ?1

4% Questao: Determine o sinal z(t) cuja transformada de Fourier é dada por

X (w) = exp (j(w —2))Sa(w — 2)

F{z(t)} = exp (j(w - 2))Sa(w —2), F{X(t)} = F{exp (j(t - 2))Sa(t —2)} =2mz(—w)
F{Sa(t)} = nGa(w), F{exp(jt)Sa(t)} = nGa(w—1), F{exp (j(t—2))Sa(t—2)} = mexp(—jw2)Ga(w—1)

(t) = %exp(th)Gg(—t )= %exp(j?t)Gz(t +1)

5% Questao: a) Determine o valor maximo do intervalo T < T),,, entre amostras para que o sinal
z(t) seja recuperado sem erro a partir do sinal amostrado z(k7"), sabendo que

x(t) = Sa' (4t)

F{Sa(4t)} = %Gg(w), o = (Tx8)/2=28 = B=14/r , T < /28

b) Considere z(t) um sinal limitado em frequéncia cuja méxima frequéncia é 7/40 rad/s. Determine
a expressao da transformada de Fourier do filtro que recupera o sinal z(t) sem distor¢ao a partir de

+oo
za(t) = Y a(k8)p(t — k8), p(t) = Ga(t — 1) — Trip(t — 1)
k=—o00
T=8,w =2r/8=7/4, H(jw)= m;é:()m

P(w) = 2Sa(w) exp(—jw) — Sa%(w/2) exp(—jw)

ou

1 <—1 + 2 exp(—jw) — exp(—j2w)

+1- exp(—j2w)>
Jw
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6% Questao: Determine a transformada de Laplace com o dominio de existéncia 2, para

z(t) = ( — 3texp(2t) + 5t° exp(—t))u(—t)

y(t) = 2(—t) = (Btexp(—2t) — 5% exp(t) ult), Y(s) = (532)2 -G 301)4, Re(s) > 1
X(s)=Y(-s)= E _32)2 G _?_01)4, Re(s) < —1
7% Questao: Determine a transformada inversa de Laplace de
X(s) = % , —4<Re(s) <1
3s + 22 5 2

X(s) = =

(s—1)(s+4) s—1 s+4’ x(t) = —5exp(t)u(—t) — 2exp(—4t)u(t)

8% Questao: Determine o valor da integral
+00
[ / h(D)dt, (1) = 5 exp(—t) cos(2t)u(t)

5(s+1)  5s+5 1= 1)1 3
(s+1)24+4 s2425s+5 ds 5=0 5

H(s) =

9% Questao: a) Determine a transformada de Laplace X (s) e o dominio de existéncia {2, para

2
(1) = (7; - t) Golt —1)
b) Determine X (0)

1 —exp(—2s) n —1 —exp(—2s)

X(s) = 3 = , 2, =C
L{Ga(t—1)} = iexp(s—2s)’ LItGa(t—1)} = (71)% (i B exp(s—Qs)) _ 8122exp§—23)exp(—25)

L{t?CGo(t — 1)} = (-1)

ds? \ s s 53 s

X(0) = /02(752/2 —t)dt = —2/3

o d* (1 exp(—25)> _ 2 dexp(=2s) 2exp(—2s) 4dexp(—2s)

102 Questao: Determine L e C' (em funcao de R e w.) para que circuito da figura abaixo seja um

filtro de Butterworth de segunda ordem, isto é, satisfaga a funcao de transferéncia

S

= —C = 2 e
H(S) - D()\) ) D(A) )\ + \/5)\ + 1 5 )\ W , We dado
gl (p* + . + ! )y = ! x
of P 3rc? TeLc’! T 6L
_|_
+ L 2
v (£ scr Y R Hs) = wz _ 1/(6LC)
$2 4 V2wes + w2 2+ (1/3RC)s 4+ 1/(6LC)
V2 VeR

- 6Rw,’ 2w,



