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12 Questao: Determine a transformada de Fourier de z(t) = —tG1(t + 1.5) + G1(t + 0.5)

X(w) = — <— exp(j2w) + exp(jw)

. . + 2exp(j2w) — 1)
Jw Jw

X(w) = —j%(Sa(w/Q) exp(j3w/2)> + Sa(w/2) exp(jw/2)

z(t) =—j <COS(W/2) — 2sen(o;/2) + %7 Sa(w/?)) exp(j3w/2) + Sa(w/2) exp(jw/2)

w w
~ . . exp(—j2t)
22 Questao: Determine a transformada de Fourier F ¢ ————=—=
(t—3)2+9
1 _ exp(—j2w)
- 3(t —2 =Bt -2} = ——5—
F{g exp (53(t - 2)) exp(=3Jt = 2[)} @—3)719

f{(etxf(iﬂ%} = T oxp (j3(~w — 2) exp(-3] —w ~ 20) = & oxp (— 3w + 2)) exp(~3fw +2)

= %exp (—j3(w+2)) <exp (= 3(w+2)u(w+2)+exp (3w +2))u(—w — 2))

—+00

d
3% Questao: Determine o valor da integral I = / 22 (t)dt, x(t) = aSaz(t)

F{Sa?(t)} = 7 Trig(w), ]—"{%SaQ(t)} = (jw)mTrig(w)

[e’s) +2 2 T
I= % . | X (w)|?dw = % B (m)%w? (Trig(w ))2dw = 77/0 w?(~w/2 4+ 1)%dw = %
4% Questao: Determine o sinal z(¢) cuja transformada de Fourier é dada por X (w) = —wTris(w)
Fa0)} = (i) Trigle) = —Tria(w),  a(0) = j 57 {Tria()} = 820
] sen(t) cos sen?
oty £ (Lomlen) 2ot
Ow  X(t) = —t Trialt), FIX(®)} = 2ma(—w) = —j%f{ml(t)} - —j%Q Sa2(w)
2 sen(w) cos( 2 sen?(w | (2 sen(t) cos(t 2 sen?(t
ons() = -2 o) | 2s)) g (Lot 2amiy)
Ou: X(w) = —wTr14( )= —ww/2+1)Ga2(w+1) —w(—w/2 4+ 1)Ga(w — 1)
1 —exp(72w 2 —exp(—7j2w . .
F{X(t)} = o) ( p(j2w) +jw p(=j2w) + exp(j2w) — exp(—j2w)> = 2mx(—w)

—1 [exp(j2t) — 2+ exp(—j2t)
o) = o jt

5% Questao: a) Determine o valor maximo do intervalo T < T, entre amostras para que o sinal
x(t) seja recuperado sem erro a partir do sinal amostrado z(kT'), sabendo que z(t) = Sa?(4t) sen(30t)

+ exp(—j2t) — exp(j2t)>

2
F{Sa2(4t)} = %Tﬂw(w), F{sen(30t)} = ~6(w—30)— = 6(w+30), wyr = 3048 = B =19/7,T < /38
J J
b) Considere z(t) um sinal limitado em frequéncia cuja méxima frequéncia é 7/6 rad/s. Determine a
expressao da transformada de Fourier do filtro que recupera o sinal z(¢) sem distor¢ao a partir de

+oo
va(t) = Y x(kS)p(t —k5), p(t)=—[t|Ga(t), T =5, wy=2m/5

k=—o00
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Gor/s(w exp(j2w) + exp(—j2w) — ) .
H(jw) = 5123(75)(), P(w) = ]iw < p(j2w) + jwp( Jw) = 2 + 2exp(—j2w) — 2exp(32w)>
O Plw) = 4(exp(jw) — exp(—jw))? B 8exp(j2w) — exp(—j2w)

(27)*w? (27)(2w)
p(t) = —2G4(t) + 2Trig(t), P(w) = —8 Sa(2w) + 4 Sa?(w)

6% Questao: Determine a transformada de Laplace com o dominio de existéncia 2, para

z(t) = (2texp(—t) + 3t exp(—2t))u(—t)

y(t) = x(—t) = (= 2texp(t) + 3t* exp(2t))u(t), L{y(t)} = G — vzt g Rels) > 2

-2 -T2
L{z(t)} = (s +1)2 + (s +2)5°

7¢ Questao: Determine a transformada inversa de Laplace de

s2—4s—1
X(s)=— 577
(s) G_32(s_5) ° 3 <Re(s) <5b
s?—4s— 1 2 1

X(s) = = t) = 2t exp(3t)u(t) — exp(5t)u(—t
(s) (s—3)2(s—5) (s—3)2 TS (1) exp(3t)u(t) — exp(5t)u(—t)

+o0

8% Questao: Determine o valor da integral [ = / th(t)dt sendo h(t) a resposta ao impulso de um

sistema linear invariante no tempo dada por h(t) = (t2 exp(—t)u(t)) = (5t exp(—4t)u(t))

10 d
B = ey 1= 2@

_ 3
s=0 16

—3 —2
oo~ 10 <<s TG T GG +4>3>

9% Questao: Determine a transformada de Laplace e o dominio de existéncia €, para z(t) = tGa(t—1)

z(t) = tu(t) — (t — 2)u(t —2) — 2u(t —2), X(s)= s%(l —exp(—2s)) — gexp(—Qs), Q,=C

10% 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

_ 1 2 _ 5
H(s) = DOy D) =M +V2A+1 , A= o w, dado
R oL
R 1 1
+ 2 v - _
o 2C T Ly R v 7eL Ay oks
w? 1/(4LC R V2
H(s) _ /(4LC) _

s) = = 5 L= — = C
$2 +V2wes + w2 2+ (R/2L)s + 1/(4LC) 2v/2w, 2Rw,



