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(2xt)
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b) Néo causal, pois r(t) comeca em —T. Estavel, pois .fjw| r(t)|dt=2T <o

3. a) R =2Br=v=162=8=L=2"=256
b) v=16/4=4=L=2"=16
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c)

X(t)=0=x,=0
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y(t) =St +T/2)-5(t-T12)

Y(f)=el?M2 g 12712 _ 2 isin(z fT /2)
2. a)
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a :O:>SX(f):aT—”|R(f)|2: A%Trect(fT)
Po=[18,(f)|df =A?

b)
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, =0.5 By, =0.45
c)
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X (—t) =x () = Im{X,(f)} =0
X, (—t) = %, (t) = Re{ X, (f)} =0
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P =A2/4=E, =AT/4
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5,(1)=S,(NIH(NF= PR =[s,(1)df =2 ["IH(NF df ==2 [ Ih) ot =

y(t) = x(t)*h(t)=>_ a,p(t-nT)
pt)=r(t)*h(t) = p(nT)=0,n=0 = y(nT)=a,p(0)=a,T/2
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x(t) =D ar(t—nT,)cos(2x f.t) = x, (t)cos(2x f.t)
a_+ A= x(t) BPSK
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S, (1) =2 |R() = ATrect(fT) sxif) wr
S (F)=2S (f—f)+is, (f+1
= x( )_Z xl( - C)+Z >(I( + C) _fc fc
B=1/T
2B, NB
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Exame 2019/2020
a)
1 2/B 1
x(t)=—— 215 X(f)=—elflB
O=sweyrran "2

Y(f):zin(f _ fc)—-zl—jX(f 1)

b)
Y 1/2m 1/28
e fe
c)
E, =E/2
d)
B, = 2B,

v, (1) =y, (f)= x(t) tem que ser complexo



e)

X, =§sinc(n/2): S, ()= Ix,[F8(f-n/T)

y(t)=> ar(t—nT),a, ==A, r(t) =rect(2t/T)
a , AT
S,(1)= T |R(1)P="sinc* (1T /2)
b)
2() =) (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

) P,=(0+A’+(2A)° +(3A)?)/4=TA* /2= E,=PT/2=TA’/4

2 e No [+ 2 4e _ Ng = 2 4o NoT
b) Sn(f)=3w(f)|H(f)|:>Pn=J:m5n(f)df=7L|H(f)| df—7Lo|h(t)| dt = >
c)
y(t) = x(t)*h(t)=>_ a,p(t-nT) p(t) A
pt)=r(t)*h(t) = p(nT)=0,n=0 = y(nT)=a,p(0)=a,T _T//O\T_
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a =3A/2, a’=7A*/2, R(f)=Tsinc(fT), R(n/T)=Tsinc(n) syif)
5. (1) =2 =@ ey p w@)iact) = PTsin (1) + 22 5(1) m\—\ J{T\’\w
T 4 4 -;’c f
S (f)ZSX(f—fC)+SX(f+fc)
Y 4

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

(DSB, p=0)
= £=&:>Rb:=2Mbps
T 2



