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1-a) Un signal d'informationest module par (MIC) en utilisant 8 niveauxde quantification.Ce signal est
donne par met)= cos (41t t + 90°) avec une frequence d'echantillonnagefe= 8 Hz.

1- Donner Iesignal echantillonne.
2- Donner la representationbinaire de chaque echantillon.
3- Quelle est Ienombre de bits demandepar echantillon?

b) Quelleest la frequence de Nyquist et I'intervalde Nyquist pour chacun des signaux qui suivent:
1- met) =5cos1000ntxcos4000nt.

2- met) =ein ~~01ttJ
2- a- Dessiner Ie schema bloc d'un systeme QPSK.

b- Expliquer Ie role de chaque bloc.
c- Appliquer la sequence binaire 10111001 11I'entree d'un systeme QPSK et dessiner les signaux

resultants.

d- Dessiner Ie schema bloc d'un demodulateur delta et expliquer Ie role de chaque bloc.
e- Donner la difference entre modulation delta et modulation MIC.

3- a- On considere un code lineairepar blocs (7,4) dont la matrice de controlede parite a pour expression:

[

I 0 I I I 0 0

1

H= I I 0 I 0 I 0

o I I I 0 0 I

1- Construire les mots de ce code (7,4).
2- Montrerqu'il s'agit d'un code de Hamming.
3- IIlustrer la relationentre la distance minimaleet la structure de la matricede controlede parite H en

etudiant les cas du mot code 0I0II 00.
b- Dessiner Ie schema bloc du systeme de multiplexagefrequentiel (FDM) et expliquer Ie role de chaque

bloc.

4- a- Considerons la sequence binaire 1110111110110l. Tracer la forme du signal codant cette sequence
dans les cas suivants:

1- Code unipolaireNRZ (non retour 11zero)
2- Code bipolaireRZ (retour11zero)
3- Code Manchester.

b- Dessiner Ie schema bloc d'un modulateuret demodulateur PAM. Expliquer Ie role de chaque bloc et
determiner I'expression mathematiqueSPAM(t)obtenue 11la sortie du modulateurPAM.
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1-a) An information signal is modulated by (PCM) by using 8 levels of quantization. The signal is given by
met) = cos (4 11:t + 90°) with a sampling frequency fs= 8 Hz.
1- Give the sampling signal.
2- Give the binary representation of each sample.
3- What is the required number of bits per sample?

b) Find the Nyquist rate and the Nyquist interval for each of the following signals:
1- met) = 5coslOOOntx cos4000nt .

2- met) = ein ~~011:tr
2-

a) Draw the block diagram ofQPSK system.
b) Explainthe role of each block.
c) Apply the binary sequence 10111100at the input of QPSK system and draw the resultant signals.
d) Draw the block diagram of the delta demodulator and explain the role of each block.
e) Give the difference between the delta modulationand PCM modulation..

3- a- Considera (7,4) linear block code with the parity check matrix H is given by :

[

I 0 I I I 0 0

]

H= I I 0 I 0 I 0

o I I I 0 0 I

1- Construct the code words for this (7,4) code.
2- Showthat this code is a Hammingcode.
3- Illustratethe relation betweenthe minimumdistanceand the structureof the parity-checkmatrix H

by consideringthe code word 0 I0 II 00.
b- Draw the block diagram of frequencydivision multiplexing (FDM) and explain the role of each

block.

4- a- Considerthe binary sequence 1110111110110I. Plot the waveformfor the following signaling
formats:

4- UnipolarNRZ (Non signaling format).
5- Bipolar RZ (signaling format).
6- Split-phase(Manchester)signaling.

b- Draw the block diagram of modulator and demodulator of PAM. Explain the role of each block and determine
the mathematical expression obtained at the output of modulator SPA:VI(t).
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