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CRGH: A-15                                                        SXEMHFW: COMMUNICATION ENGINEERING

TLPH: 3 HRXUV                                                                                                     MD[. MDUNV: 100

 

NOTE: TKHUH DUH 11 QXHVWLRQV LQ DOO.
 

x      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.

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

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[8)

 

 

a.       The output and input SNR¶s of an amplifier are 16 dB and 20 dB respectively.  Its noise figure is

                                                                                                                                             

                   (A) 0.8.                                               (B)  1.25.

                   (C)  4 dB.                                           (D)  36 dB.
 

b.      In a superhet AM receiver, most of the adjacent channel rejection comes from

 

                   (A)  RF tuned circuits.                         (B)  1F tuned circuits.

                   (C)  Detector stage.                             (D)  AF amplifiers.
 

c.       A slope detector is used for detecting

 

                   (A)  VSB signals.                                 (B)  PPM signals.

                   (C)  DM signals.                                  (D)  FM signals.

                                                                             

d.      Flat top sampling leads to

 
                   (A)  aliasing.                                        (B)  undersampling.

                   (C)  distortion in received signal.          (D) aperture effect.

 

e.       The core diameter of a single mode fiber is

 

                                                                       (A)  0.2 – 1 mm.          (B)  20 – 100 .

                   (C)  2 – 10 .                                 (D)  20 – 100 nm.

 

             f.    The impulse response of a filter matched to rectangular pulse signals is

            

(A)     an impulse.                                   (B)  a rectangular pulse.
(C)   a saw-tooth.                                 (D)  a triangular pulse.
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             g.   The bOiQd VSeed Rf aQ MTI UadaU YaUieV (ZheUe PRF VWaQdV fRU SXOVe UeSeWiWiRQ fUeTXeQc\)

            

(A)   diUecWO\ aV PRF.                            (B)  iQYeUVeO\ aV PRF.

(C) iQYeUVeO\ aV .                   (D)  diUecWO\ aV .

 

             h.   The chaQQeO caSaciW\ Rf a 4 KH] chaQQeO ZiWh a 15 dB SNR iV abRXW

            
(A)   20 NbSV.                                      (B) 32 NbSV.         

(C) 40 NbSV.                                       (D) 124 NbSV.

            

PART I

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

 

  Q.2     a.   ObWaiQ a UeOaWiRQVhiS beWZeeQ Whe QRiVe figXUe aQd QRiVe WePSeUaWXUe Rf a WZR-SRUW QeWZRUN (OiNe

aQ aPSOifieU).                                                                                                         (7)

 

             b.   CRQVideU a SaUaOOeO cRPbiQaWiRQ Rf WZR UeViVWRUV  aQd  aQd a caSaciWRU C.  FiQd Whe WRWaO

PeaQ VTXaUed WheUPaO QRiVe YROWage acURVV C.                                                             (7)
 
  Q.3     a.   DeVcUibe aQ\ RQe PeWhRd Rf geQeUaWiRQ Rf AM VigQaOV.                                       (7)

 

             b.   CRQVideU aQ FM VigQaO 10 cRV  YROW aSSOied acURVV a 600  UeViVWRU. 

FiQd
                                                                                         i.      Whe baQdZidWh Rf Whe FM VigQaO.
                                                                                        ii.      Whe fUeTXeQc\ UaQge RccXSied b\ Whe FM VigQaO aQd

                                                                                      iii.      Whe e[SUeVViRQ fRU Whe PRdXOaWiQg VigQaO.                                (7)          
                       

                                                                             
  Q.4     a.   CRPSaUe Whe aYeUage WUaQVPiWWeU SRZeU aQd chaQQeO baQdZidWh fRU AM, DSB-SC aQd SSB

V\VWePV fRU 10 KH] PRdXOaWiQg VigQaO aQd UeTXiUed RXWSXW SNR Rf 50 dB.  The chaQQeO ORVV iV

60dB aQd Whe WZR-Vided chaQQeO QRiVe SRZeU VSecWUaO deQViW\ iV .  FRU AM, Whe
deSWh Rf PRdXOaWiRQ iV 70% aQd Whe PeaQ VTXaUed YaOXe Rf Whe aXdiR VigQaO iV

0.5.                                                     (7)
 

       b.    A DSB-SC VigQaO= , ZiWh  baQdOiPiWed WR , PXOWiSOied ZiWh iWVeOf. 
The SURdXcW VigQaO iV aSSOied WR aQ ideaO LPF Rf cXWRff 2B.  The fiOWeU RXWSXW iV giYeQ WR a VTXaUe-

URRWeU ciUcXiW.  FiQd Whe RXWSXW Rf Whe VTXaUe-URRWeU aQd cRPPeQW RQ Whe
UeVXOW.                                      (7)

      

  Q.5           AQ FM V\VWeP XVeV a 75  SUeePShaViV aQd Whe cRUUeVSRQdiQg deePShaViV.  FiQd Whe
iPSURYePeQW iQ QRiVe SeUfRUPaQce fRU PRdXOaWiQg VigQaO fUeTXeQc\ Rf 15 KH].  DeUiYe Whe
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formula used.             (7+7)

 
  Q.6     a.   Give a labelled block diagram of a stereophonic FM broadcast system.               (7)

 
             b.   Describe diagonal clipping in diode envelope detection of AM signals.                 (7)

 

PART II

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

 
  Q.7     a.   Derive an expression for signal-to-quantisation noise ratio in a Delta Modulation (DM) system

with no slope overload.                                             (7)
 

             b.   In a single-integration DM system with 4 KHz, 1 V max amplitude modulating signal and with
64,000 / sec sampling, find

(i)                  minimum step size to avoid slope overload.
(ii)                granular noise power.

(iii)               Signal-to-quantisation noise ratio.                                               (7)
 
  Q.8     a.   Compare the performance of

(i)                  six bit binary PCM with linear quantisation and
(ii)                six bit binary PCM with -law compression with =100.  The message signal is a full

load test tone at 4 KHz.                                (7)
 

             b.   Explain the reasons for normally selecting (R-Y) and (B-Y) signals in colour demodulator in a TV
receiver.  How is (G-Y) signal derived?               (7)

            
  Q.9           A receiver is to receive binary pulses s(t) and ±s(t) using a suboptimum filter.  The signal s(t) is a

rectangular pulse of duration .  The filter is a simple RC-LPF and the noise is AWGN.  Find

the value of the RC product in terms of  for optimum
performance.                                             (14)

 
Q.10                                                                      Derive an expression for the capacity of a Gaussian

channel.                                                           (14)
                                                                                                                                                              
Q.11           a.                                                        Find the maximum range of a deep space radar operating

at 2.5 GHz and with a peak power of 25 MW.  The antenna is a 6.4 m dish and the target cross-

section is .  The amplifier has a 1.1 dB noise figure and the receiver bandwidth is only 5
KHz.                     (7)

 

             b.   Describe the operation of an MTI radar.                                                             (7)          


