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CRGH: A-15                                                        SXEMHFW: COMMUNICATION ENGINEERING

TLPH: 3 HRXUV                                                             JXQH 2006                                         MD[.

MDUNV: 100

 
 

NOTE: TKHUH DUH 9 QXHVWLRQV LQ DOO.

x      QXHVWLRQ 1 LV FRPSXOVRU\ DQG FDUULHV 20 PDUNV. AQVZHU WR Q. 1. PXVW EH ZULWWHQ LQ WKH VSDFH

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

x      OXW RI WKH UHPDLQLQJ EIGHT QXHVWLRQV DQVZHU DQ\ FIVE QXHVWLRQV. EDFK TXHVWLRQ FDUULHV 16

PDUNV.

x      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[10)

       

a.       If Whe UeViVWaQce YaOXe iV dRXbOed aQd WePSeUaWXUe PaiQWaiQed cRQVWaQW, Whe aYaiOabOe WheUPaO

QRiVe SRZeU SeU XQiW baQdZidWh ZiOO

 

                   (A)  iQcUeaVe fRXU-fROd.                        (B)   iQcUeaVe WZR-fROd.
(C)    UePaiQ XQchaQged.                       (D)  decUeaVe WR haOf Rf iWV RUigiQaO

                                                                   YaOXe.

       

b.      A SURdXcW PRdXOaWRU \ieOdV

 
(A)    a fXOO AM VigQaO.                           (B)  a DSB-SC VigQaO.

(C)  a VSB VigQaO.                               (D)  aQ SSB VigQaO.

            

c.       AQ AM VigQaO caQ be dePRdXOaWed b\ XViQg                                  

 

(A)    aQ LPF.                                        (B)  a PLL.

(C)  a diVcUiPiQaWRU.                             (D)  aQ aYeUage deWecWRU.

 
             d.   FOaW WRS VaPSOiQg OeadV WR 

 

(A)    aSeUWXUe effecW.                            (B) aOiaViQg.

(C)  ORVV Rf VigQaO.                               (D) ORVV Rf higheU fUeTXeQc\ cRPSRQeQWV.   

             e.   The PRdXOaWiQg VigQaO fUeTXeQc\ iQ cRPPeUciaO FM V\VWePV iV XVXaOO\ OiPiWed WR

                  

(A)     75 NH].                                       (B)  15 NH].

(C)  5 NH].                                          (D)  3.4 NH].

 

             f.    A ViQXVRidaO, 400 H] PRdXOaWiQg VigQaO Rf 2 V aPSOiWXde ShaVe PRdXOaWeV a caUUieU aQd SURdXceV

2.5 NH] Pa[iPXP deYiaWiRQ.  The iQde[ Rf ShaVe PRdXOaWiRQ iV
 

(A)     20.                                               (B)  12.5.
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(C)  6.25.                                            (D)  3.125.

 

 

             g.   The impXlVe UeVponVe of a filWeU maWched Wo daWa pXlVeV  ZiWh  iV
 

(A)     .                                         (B)  .

(C)  .                                   (D)  .

 

             h.   A CW UadaU opeUaWing aW 5 GH] aimV aW a WaUgeW moYing ZiWh a 108 kmph Uadial Vpeed.  The

obVeUYed DoppleU VhifW Zill be
 

(A)    180 H].                                        (B) 500 H].

(C) 927 H].                                         (D) 1000 H].

 

             i.    A Vingle biW paUiW\ check code can

 

(A)   onl\ deWecW a Vingle biW eUUoU.         (B) coUUecW a Vingle biW eUUoU.

(C) onl\ deWecW WZo-biW eUUoUV.             (D) coUUecW XpWo WZo-biW eUUoUV.
 

             j.    A DM V\VWem ZiWh a pXlVe ampliWXde S and pXlVe UaWe  Zill noW VXffeU fUom Vlope oYeUload

diVWoUWion ZiWh a VinXVoidal modXlaWing Vignal  if
 

(A)  .                                     (B)  .

(C)  .                                    (D)  .
 

 

Answer an\ FIVE Questions out of EIGHT Questions.
Each question carries 16 marks.

 

  Q.2     a.   E[plain Whe opeUaWion of an enYelope deWecWoU foU AM VignalV.  CleaUl\ e[plain diagonal clipping in

VXch deWecWoUV.                                            (8)
       

             b.   DeUiYe a condiWion on Whe RC Wime conVWanW in an enYelope deWecWoU Vo WhaW WheUe iV no diagonal
clipping Zhen Whe AM Vignal haV a VinXVoidal modXlaWion Wo a depWh

m.                                                     (8)
       

  Q.3     a.   DiVcXVV Whe paUameWeU YaUiaWion meWhod foU geneUaWion of FM VignalV.                
(8)                      

 

             b.   DeVcUibe an ADM V\VWem and e[plain hoZ iW oYeUcomeV Vome of Whe VhoUWcomingV of a Vimple
delWa modXlaWion V\VWem.                              (8)                                                             

 
  Q.4           ConVideU an FM Vignal Y(W) giYen b\
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                   with t in seconds.  This signal appears across a 75  resistor.  Find
(i)                  The expression for the modulating signal.                                    (4)

(ii)                The index of frequency modulation.                                            (2)
(iii)               The bandwidth of the FM signal by Carson¶s rule.                      (2)
(iv)              The power in the carrier component.                                          (4)

(v)                The total power in all the sidebands.                                           (4)
            

  Q.5           Describe an integrate-and-dump filter receiver for binary data pulses represented by positive and
negative rectangular pulses of amplitude V and duration T.  Derive an expression for the

probability of error.            (16)
 

  Q.6     a.   State and prove sampling theorem for low pass signals.                                       (8)
 

             b.   Give the merits and shortcomings of VSB signals.  Describe the transmitter filter and the receiver
filter responses vis-à-vis the demodulator output as relevant to a television picture signal. (8)

 

  Q.7           Find the maximum tracking range of a deep space radar that operates at a frequency of 2.5 GHz,
and has a peak pulse power of 500 kW.  Its receiver noise figure is 1.1 and it uses a parabolic

reflector of 64 m diameter.  The corresponding figures for the beacon are: frequency = 2.5 GHz;
peak pulse power = 50 W; noise figure = 13 dB and diameter of the parabolic    reflector = 1.0

m.                               (16)   
       

  Q.8           A message source generates ten messages,

                    and 
       

                   with a-priori probabilities of 
       

                   0.25, 0.17, 0.10, 0.22, 0.06, 0.05, 0.08, 0.01, 0.02 and 0.04, respectively, at a rate of 400
messages/ second.                                                                                                                 

                  
(i)                  Find the entropy of the source.                                                   (2)

(ii)                Find the information transmission rate.                                        (1)
(iii)               Design the Huffman codes for the messages.                               (5)
(iv)              Find the average length of the code words.                                 (1)

(v)                Find the code redundancy and code efficiency.                           (2)

(vi)              Are the codes uniquely decidable?  Justify your answer.              (2)
(vii)             What can be the maximum entropy of the source if the occurrence probabilities

of the messages become controllable?                                                               

(3)        

  Q.9           Write notes on any T:O of the following:

 

(i)                  Phased array radars.

(ii)                Colour television receivers.
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(iii)               MXlWiSle[iQg WechQiTXeV.

(iY)              NaUURZbaQd QRiVe.                                                              (2 [ 8)


