1° Teste 2017/2018 Amplimade
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X(t) = cos(200xt) + —cos(202t) + —cos(198xt) P S R
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y(t) = cos(200t)
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b) N&o causal, pois h(t) comeca em —1. Estavel, pois J._M| h(t)|dt < 2T <

3. a) R, =2Bv=v=10= L =2"=1024
b) v=5= L =32 =1/1024

4. a)T/T,=02=1/5 P, =AT/T,=1 = A=+5
b) Xoc =X, = AT /T, =1/~/5
¢) X, = AT /T,sinc(nT /T,) =sinc(n/5)/~/5

20 Teste 2017/2018
1.
Y(f)=j2rfX(f)

[T y®dt=Y(0)= j2z X (1)],_, =0, pois| X ()< M

y(t) =x()*A=[""x(x)Adt = AX(0)
(alternativa) Y (f) = X (f)AS() = X (0)AS() — y(t) = AX (0)

H(f)=kf =Y (f)=X(f)H(f)=kiX(f)
Xpe 20= X(f)=xc0(F)+ X (f)

Sem Diracs na origem

Y (f)=KkiIX(f)=kixy,co(f)+kiX, (f)=kFfX,(f)= Sem Diracs na origem = y,. =0

4. X(f)=rect((f —1/T)T)/2+rect((f +1/T)T)/2=rect(fT/2))/2=B=1/T = F, =2B=2/T

5 a) F,=2B=IMHz=T, =1/F, =1us
b)
X(t,) =0 = Né&o se consegue recuperar o sinal original
Embora F,=2B, ndo se contradiz o teorama da amostragem pois o espectro acaba num Dirac
¢) A=2/2"=P,=4"/3=>SNR=P, /P, =P3-4"
d) Mais um bit de quantiza¢do d& um ganho dum factor de 4 em SNR, ou seja +6dB
e) R,=Fv=2Bv=8Mbps = B, , =R,/&=4MHz pOIS &, pingio) = 2/(L+ p) <2
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1.

X(t) =—Ato’e >

X"(t) = At’cte % — Ac%e ¥ =0 t=+1/0 = max(| X'(t) ) = X' (1/ o) |

AIT, = AF, > max(| X'(t) [) = F, > max(| x'(t) )/ A

a, + jb, corresponde a quadrado 4x4 = x(t) 16-QAM

2

sxl(f):sxq(f):_?_" | R(f)[?’=5ATrect(fT)
1 1 1 1
S(fy==S (f-f)+=S (f+f)+=S (f-f)+=S (f+f)=
=S, (f) 2 , (F=1) , 5 ( c) : o (F— 1) 2 % ( :)

1 1
=—S (f-f)+=S, (f+f
58, (1= 1)+28, (f+1,)
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— =R
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Elooam = bmax = 4B = 4Mbps

a, + jb, =Av2e* com ¢_=+m4,+37/4 = x(t) QPSK

B 2Ak,, polar
D) Bew = Ak,, unipolar
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b) Sinal FM continuo. Frequéncia _)C/ baixo 4PAM
andamento da mensagem, logo é descontinua.
Exame 2017/2018
a)
X(f)=——
a+ jerf
1 1
Y(f)==X(f-f)+=X(f+Tf)
2 2
YOl 1748
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instantdnea segue 0

1/4B

X(f)lr ——
X Ja% + (2r t)? e

1 1 1 1
Y(F) =~

2 fa? + @ (f - 1)) 2 Ja2+@x(f + 1)

b)



E, =[x mdt=[ et - 2—161

E,=E, /2
c)
1 IXO)] 1 a
X B 2: = = - B [p—
| ( x,3dB) | az + (27Z'E;X13d8)2 2 2a2 x,3dB 27[

a
By,adB = ZBX,SdB =

d)

B 2B

v,99% — <Dy 999

a) F, =2B =50kbps, L=64=2"=v=6= R, =F,y =300kHz

o) £=2109:M) _R 15 M _6a (64-PAM)

1+p B

X(f)=3 x,8(f-n/T), H(f)=sinc*(fT)
Y(F)=X(F)H(F) =3 x,HN/T)S(f —n/T)=x%8(f) = Y(t) = X = ¥oc

. a) B=1/T

b)  xn wr

1 ™

~fc fc
c)
X(f)=%M(f - fc)+%M(f + f.)=M(f)=Trect(fT)= m(t) =sinc(t/T)
d) Nao, pois m(t) pode s-er >0 ou <0
e) Receptor coerente: 2cos()

x(t) m({t)
—C e

a)
Emaxa_apsk = 2 (constelagdo com 4 pointos (2 bits) + DSB)
b) Sim, pois a mensagem so afecta a amplitude.

c)

X(t)=>_ a,r(t—nT)cos(2x ft)

: Svm
a,=3A/2, a_§=7A2/2, R(f)=Tsinc(fT), R(n/T)=Tsinc(n) -

fe
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a2
Tsinc®(fT) +
4 4

sx,<f)=%(§“)|R(f)|2+(an)25(f>=

5(f)

Sx(f)zsxl(f _fc)zsxl(f + fc)







