1° Teste 2019/2020
1. Entrada com riscas nas frequéncias 0 (termo DC igual a 1), 1 (com amplitude 1) e 20 (com amplitude 0.1). Na
saida fica o sinal 1+ cos(27t)
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b) Nao causal, pois r(t) comeca em —T. Estavel, pois J.jw|
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L=2"=32=v=5
R, =1/T =1Mbps = 2Bv = B =100kHz

3. a)
X(f)=rect(f) Y(f)=rect(f/2)
b)
B,s =0.5 Bgy, =0.45
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X, (—t) = x, () = Im{X,(f)}=0
X, (—t) = %, (t) = Re{X,(f)} =0



2,
d)

b)

3° Teste 2019/2020

P=A/4=E, =AT/4
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YO = x()*h®) = a,p(t-nT) pit) Xﬁ
pt)=rt)*h(t) = p(nT)=0,n=0 = y(nT)=a,p(0)=4a,T/2
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X(t) =Y. a,r(t—nT,)cos(27 ft) = x, (t)cos(27 ft)
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Exame 2019/2020
a)
1 2/B 1
xty=——M— X(f)=—gIB
O=sweyrea (N2

Y(f):zin(f - fc)—-zl—jX(f +1)

b)
(R (U] 1/2B 1/28
-fc fc
c)
E,=E,/2
d)
B, = 2B,

v, (=) =y, (f)= x(t) tem que ser complexo



X, =§sinc(n/2):>Sx(f)=2n|xn ?Ss(f-n/T)

y(t) =Z art-nT),a ==+A r(t)=rect(2t/T)

S (f)— % |R(f)|
b)
()= (8, +Ar(t-nT)=> ar(t-nT),a;=2A0u0

c)
S,(f)=S,(f)+S,(f) pois um s6 tem riscas e 0 outro ndo tem riscas

a) P.=(0+A*+(2A)* +(3A)*)/4=TA*|2=E, =PT/2=7TA’ /4

B) $,(1) =S, (NIH(N)F= P = [ 7s,(Nef =22 [ “IH(F)F of =22 [ de =2t
c)
y(t) =x@®)*h(t) =" a,p(t-nT) .
pt)=r(t)*h(t) = p(nT)=0,n20 = y(nT)=a,p(0)=a,T v/\_
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(Mapeamento de Gray) P2 _3 AT/Z E A2T2/4 _E A2T2/4 _E 2Eb
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a,=3A/2, a_ 7A?/2, R(f)=Tsinc(fT), R(n/T)= Tsmc(n) Sy(f)
S(f)—@m(fnﬂa)é(f)ﬁj inc? Am% mm\«
Sy(f):Sx(f_fc)ZSx(f—'_fc)

b) Banda infinita
c) Teria que se usar impulsos raised cosine com roll-off 0.

(DSB, p=0) R
= i=—b: R, = 2Mbps
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