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CRGH: A-21 SXEMHFW: DIGITAL COMMUNICATIONS

TLPH: 3 HRXUV MD[. MDUNV: 100

 

NOTE: TKHUH DUH 11 QXHVWLRQV LQ DOO.
 

      QXHVWLRQ 1 LV FRPSXOVRU\ DQG FDUULHV 16 PDUNV. AQVZHU WR Q. 1. PXVW EH ZULWWHQ LQ WKH VSDFH

SURYLGHG IRU LW LQ WKH DQVZHU ERRN VXSSOLHG DQG QRZKHUH HOVH.

      AQVZHU DQ\ THREE QXHVWLRQV HDFK IURP PDUW I DQG PDUW II. EDFK RI WKHVH TXHVWLRQV FDUULHV 14

PDUNV.

      AQ\ UHTXLUHG GDWD QRW H[SOLFLWO\ JLYHQ, PD\ EH VXLWDEO\ DVVXPHG DQG VWDWHG.

 

 

Q.1 CKRRVH WKH FRUUHFW RU EHVW DOWHUQDWLYH LQ WKH IROORZLQJ: (2[8)
 

a.       IQ QAM VchePe _________________ Rf Whe caUUieU VigQaO iV / aUe YaUied.
(A) bRWh fUeTXeQc\ aQd aPSOiWXde. (B) bRWh aPSOiWXde aQd ShaVe.
(C) bRWh ShaVe aQd fUeTXeQc\. (D) RQO\ ShaVe.

b.      IQ aQ FH/MFSK V\VWeP, Whe PN VeTXeQce PaNeV Whe caUUieU hRS RYeU a QXPbeU Rf fUeTXeQcieV iQ a

SVeXdR-UaQdRP PaQQeU, ZiWh Whe UeVXOW Whe VSecWUXP Rf Whe WUaQVPiWWed VigQaO iV VSUead iQ a

 

(A) UaQdRP PaQQeU.
(B) VeTXeQWiaO PaQQeU.

(C)     QRQ VeTXeQWiaO PaQQeU.

(D)    iQ V\QchURQi]aWiRQ ZiWh PN-VeTXeQce.

 

c. WheQ Whe SeUfRUPaQce Rf a digiWaO WUaQVPiVViRQ V\VWeP iV WeVWed ZiWh aQ e\e-diagUaP, e[ceVViYe
defRUPaWiRQ Rf SXOVeV iV iQdicaWed b\ a/aQ

(A)     iQcUeaVed RSeQiQg Rf Whe e\e. (B) Zide RSeQ e\e.

(C) cORViQg dRZQ Rf Whe e\e. (D) bOiQNiQg Rf Whe e\e.

 

d. A cRQcaWeQaWed cRde XVeV WZR OeYeOV Rf cRdiQg, aQ iQQeU cRde aQd aQ RXWeU cRde WR achieYe Whe

deViUed eUURU SeUfRUPaQce. The RXWeU cRde iV XVed fRU

(A)    UedXciQg chaQQeO eUURU.

(B)    UedXciQg QRiVe geQeUaWed iQ PRdXOaWRU aQd dePRdXOaWRU.

(C)    UedXciQg SURbabiOiW\ Rf eUURU WR a VSecified OeYeO.
(D)    cRQWUROOiQg Whe eUURU bXUVW.

 

e. FRU M-aU\ PSK VigQaOV if Whe QXPbeU Rf OeYeOV M iQcUeaVeV, Whe baQdZidWh efficieQc\

 

(A) decUeaVeV.

(B) UePaiQV cRQVWaQW.

(C) UeacheV aQ RSWiPXP YaOXe aQd WheQ decUeaVeV.

(D) iQcUeaVeV.

 

f. The ViWeUbi decRdiQg aOgRUiWhP SeUfRUPV
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(A) VeTXeQWiaO decRdiQg. (B) Pa[iPXP OiNeOihRRd decRdiQg.

(C) feedbacN decRdiQg. (D) WhUeVhROd decRdiQg.

 

g. CRPSaQdiQg iV a VSeciaO WechQiTXe XVed WR achieYe

(A)     ORZ VigQaO WR QRiVe UaWiR. (B) QRQ XQifRUP VaPSOiQg.
(C) diffeUeQWiaO eQcRdiQg. (D) XQifRUP VaPSOiQg.

 

h. BORcN cRdeV iQ Zhich Whe PeVVage biWV aUe WUaQVPiWWed iQ XQaOWeUed fRUP aUe caOOed

(A) VWUXcWXUed cRdeV. (B) V\QdURPeV.

(C) V\VWePaWic cRdeV. (D) eUURU cRQWUROOed cRdeV.
 

 

PART I

Answer an\ THREE Questions. Each question carries 14 marks.

 

Q.2 a. E[SOaiQ -OaZ aQd A-OaZ Rf cRPSUeVViRQ ShRZ WhaW fRU XQifRUP TXaQWi]aWiRQ SURceVV, TXaQWi]aWiRQ

eUURU iV SURSRUWiRQaO WR Whe VTXaUe Rf Whe TXaQWi]aWiRQ VWeS Vi]e. (8)
 

b.      The iQfRUPaWiRQ iQ aQ aQaORg ZaYefRUP ZhRVe Pa[iPXP fUeTXeQc\ iV WR be

WUaQVPiWWed XViQg 16 OeYeO PAM V\VWeP. The TXaQWi]aWiRQ diVWRUWiRQ PXVW QRW e[ceed Rf Whe
SeaN WR SeaN aQaORg VigQaO.

(i)                  WhaW iV Whe PiQiPXP QXPbeU Rf biWV/VaPSOe RU biWV/PCM ZRUd WhaW VhRXOd be XVed
iQ WhiV PAM WUaQVPiVViRQ V\VWeP?

(ii)                WhaW iV Whe PiQiPXP UeTXiUed VaPSOiQg UaWe aQd ZhaW iV Whe UeVXOWiQg biW UaWe?
(iii)               WhaW iV Whe 16-aU\ PAM V\PbRO WUaQVPiVViRQ UaWe? (6)

Q.3 a. The WeUP PaWched fiOWeU iV RfWeQ XVed V\QRQ\PRXVO\ ZiWh CRUUeOaWRU. HRZ iV WhaW SRVVibOe iQ VSiWe Rf
WheiU PaWhePaWicaO RSeUaWiRQV beiQg diffeUeQW? (6)

b. ShRZ WhaW Whe iPSXOVe UeVSRQVe Rf a PaWched fiOWeU h(W) PaWched WR a VigQaO V(W) iV ZheUe

T iV Whe dXUaWiRQ Rf Whe VigQaO aQd K iV Whe cRQVWaQW Rf SURSRUWiRQaOiW\. (8)
 

Q.4 a. E[SOaiQ hRZ IQWeU S\PbRO IQWeUfeUeQce (ISI) caQ be UedXced b\ SXOVe VhaSiQg. CRPSaUe Whe
SeUfRUPaQce degUadaWiRQ Rf cRPPXQicaWiRQ V\VWeP dXe WR QRiVe iQWeUfeUeQce aQd ISI. (8)

 

b. AQ aQaORg VigQaO iV PCM fRUPaWWed aQd WUaQVPiWWed XViQg biQaU\ ZaYefRUPV RYeU a chaQQeO WhaW iV

baQdOiPiWed WR 100 KH]. AVVXPe WhaW 32 TXaQWi]aWiRQ OeYeOV aUe XVed aQd WhaW RYeUaOO eTXiYaOeQW
WUaQVfeU fXQcWiRQ iV Rf Whe UaiVed cRViQe W\Se ZiWh UROO Rff facWRU, U = 0.6.

 
(i) FiQd Whe Pa[iPXP biW UaWe WhaW caQ be XVed b\ WhiV V\VWeP ZiWhRXW iQWURdXciQg ISI.

(ii) FiQd Whe Pa[iPXP baQdZidWh Rf Whe RUigiQaO aQaORg VigQaO WhaW caQ be accRPPRdaWed ZiWh WheVe
SaUaPeWeUV. (6)

Q.5 a. DeUiYe aQ e[SUeVViRQ fRU Whe SURbabiOiW\ Rf biW eUURU fRU cRheUeQWO\ deWecWed BPSK VigQaO iQ AWGN

chaQQeO ZiWh QRiVe SRZeU VSecWUaO deQViW\ ZaWWV/H]. (8)

 
b. FiQd Whe biW eUURU fRU a BPSK V\VWeP ZiWh a biW UaWe Rf 1 MbSV. The UeceiYed ZaYefRUP 



1/23/12 Code: D-15

3/4ieWe.info/hWml1/QP - Dec 2K4/A21-1-d2K4.hWm

aQd aUe cRheUeQWO\ deWecWed ZiWh a PaWched fiOWeU. The

YaOXe Rf A iV 10 PY. AVVXPe WhaW Whe ViQgOe Vided QRiVe SRZeU VSecWUaO deQViW\ iV 

W/H] aQd WhaW VigQaO SRZeU aQd eQeUg\ SeU biW aUe QRUPaOi]ed UeOaWiYe WR ORad. (6)
 

Q.6 a. E[SOaiQ DPSK PRdXOaWiRQ aQd dePRdXOaWiRQ. (8)
 

b. CaOcXOaWe Whe PiQiPXP UeTXiUed baQdZidWh fRU a QRQ-cRheUeQWO\ deWecWed RUWhRgRQaO biQaU\ FSK V\VWeP.
The higheU fUeTXeQc\ VigQaOOiQg WRQe iV 1 MH] aQd Whe V\PbRO dXUaWiRQ iV 1 PV. WhaW iV Whe

PiQiPXP UeTXiUed baQdZidWh fRU a QRQ cRheUeQW MFSK V\VWeP haYiQg Whe VaPe V\PbRO
dXUaWiRQ? (6)

 

PART II
Answer an\ THREE Questions. Each question carries 14 marks.

 

Q.7 CRQVideU a (7, 4) cRde ZhRVe geQeUaWRU PaWUi[ iV 

(i)                  FiQd aOO Whe cRde ZRUdV Rf Whe cRde aQd Whe SaUiW\ checN PaWUi[ (H) Rf Whe cRde.
(ii)                CRPSXWe Whe V\QdURPe fRU Whe UeceiYed YecWRU 1101101. IV WhiV a YaOid YecWRU?

WhaW iV Whe eUURU cRUUecWiQg caSabiOiW\ Rf Whe cRde? WhaW iV Whe eUURU deWecWiQg
caSabiOiW\ Rf Whe cRde? (14)

Q.8 A (15, 5) c\cOic cRde haV geQeUaWRU SRO\QRPiaO aV fROORZV :

(i)                  DUaZ a diagUaP Rf aQ eQcRdeU fRU WhiV cRde.

(ii)                FiQd Whe cRde SRO\QRPiaO (iQ V\VWePaWic fRUP) fRU Whe PeVVage . IV 

a cRde SRO\QRPiaO iQ WhiV V\VWeP? JXVWif\ \RXU aQVZeU.
(14)

Q.9 a. E[SOaiQ Zh\ a V\QdURPe caQ be caOcXOaWed b\ eYaOXaWiQg Whe UeceiYed SRO\QRPiaO aW each Rf Whe URRWV
Rf Whe cRdeV geQeUaWRU SRO\QRPiaO. (8)

b. E[SOaiQ iQ bUief TXUbR cRdeV. (6)
Q.10 a. WhaW aUe Whe adYaQWageV Rf cRUUeOaWiYe cRdiQg? E[SOaiQ dXRbiQaU\ cRdiQg aQd decRdiQg. E[SOaiQ

SUecRded dXRbiQaU\ VigQaOOiQg. (9)

 

b. CRQVideU a biQaU\ VeTXeQce ZheUe Whe fiUVW digiW Rf Whe VeTXeQce iV Whe VWaUW XS digiW aQd

QRW a SaUW Rf daWa. IOOXVWUaWe dXRbiQaU\ cRdiQg aQd decRdiQg UXOeV ZheQ diffeUeQWiaO SUecRdiQg iV
XVed. (5)

Q.11 a. HRZ dReV SURceVViQg gaiQ SaUaPeWeU diffeU fRU diUecW VeTXeQce V\VWePV aV cRPSaUed WR fUeTXeQc\-

hRSSiQg V\VWePV? (6)
 

b. A CDMA V\VWeP XVeV diUecW VeTXeQce PRdXOaWiRQ ZiWh a daWa baQdZidWh Rf 10 KH] aQd a VSUead
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bandwidth of 10 MH]. With onl\ one signal being transmitted, the receive is 16 dB. If

the required is 10 dB, how man\ equal power users can share the band? Do not

neglect receiver noise. If each user power is reduced b\ 3 dB, how man\ equal power users can

share the band? Also find out the number of users that can share the band if . (�)

 
BAC.


