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CRGH: A-15                                                        SXEMHFW: COMMUNICATION ENGINEERING

TLPH: 3 HRXUV                                                                                                     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.       In a TV receiver, the circuit that separates s\nc pulses from the composite video signal is

                   (A)  a differentiator                              (B)   an integrator

(C)    the ke\ed ACC amplifier             (D)  a clipper
 

b.      The quanti]ation noise in a PCM s\stem depends upon
 

(A)    Sampling rate onl\                       

(B)    number of quanti]ation levels onl\

(C) both the sampling rate and number of quanti]ation levels onl\.

(D) none of the above is correct.

            
c.       In FM, the frequenc\ deviation is                          

 

(A)    Constant.

(B)    proportional to modulating frequenc\.

(C)    ]ero.

(D)    Proportional to amplitude of modulating signal.
 

             d.   To compare the noise performance of the receiver, which of the following quantities is not used?

 

(A)    Noise figure.                               (B) Noise temperature.

(C)  equivalent noise resistance.           (D) input noise voltage.      

 

             e.   The carrier and modulating frequenc\ are 100 kH] and 5 kH] respectivel\. The bandwidth of the

AM signal will be
                  

(A)     10 kH].                                       (B)  2 kH].

(C)  5 kH].                                          (D)  40 kH].

 

             f.    A balanced modulator is used mainl\

 

(A)     to limit noise picked up b\ receiver.
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(B)     To suppress carrier signal in order to create a single sideband or double sideband.

(C)     To produce balanced modulation of carrier wave

(D)    To produce 100 percent modulation.

 

 

             g.   A solution to the µblind speed¶ problem in MTI radar is to
 

(A)     Change the Doppler frequency.    (B)  vary the PRF

(C)  use monopulse                              (D)  use MTI

 

             h.   A forward error-correcting code corrects errors by

 

(A)    Requiring partial retransmission of the signal.

(B)    Requiring retransmission of the signal.

(C)    Requiring no part of the signal to be transmitted.

(D)    Using parity to correct the errors in all cases.

 
             i.    If the peak transmitted power in a radar system is increased by a factor of 16,  the maximum range

will be increased by a factor of
 

(A)   2                                                  (B) 4
(C) 8                                                   (D) 16

 

             j.    Phase ambiguity in BPSK demodulators, can cause an error rate of
 

(A)  50%                                             (B)  75%
(C)  100%                                           (D)  about 1%
 

 

Answer an\ FIVE Questions out of EIGHT Questions.

Each question carries 16 marks.
 

  Q.2     a.   Describe the method for calculation of noise figure of a receiver with the help of a block diagram
and discuss the procedural steps for the same.        (6)

       
             b.   For the receiver shown in Fig.1.find

(i)                  equivalent noise temperature of the receiver.
(ii)                noise figure of the receiver and
(iii)               If the bandwidth of signal is 36 MHz and available signal power at antenna input

is 0.1 pw, find Si/Ni (SNR) at input  to the
demodulator.                                            (6)
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             F.   JXVWLI\ WKH QHHG RI PRGXODWHG FDUULHU IRU WKH WUDQVPLVVLRQ RI PHVVDJHV LQ WKH UDGLR
FKDQQHO.              (4)

 
  4.3     D.   E[SODLQ D PHWKRG RI JHQHUDWLQJ D VLQJOH VLGHEDQG VLJQDO XVLQJ EDODQFHG PRGXODWRUV DQG SKDVH

VKLIWHUV ZLWK QHDW VNHWFK.                                        
 (6)                                                                       

 
             E.   A EDVHEDQG VLJQDO P(W) LV WUDQVPLWWHG E\ XVLQJ DSB-SC. TKH SRZHU VSHFWUDO GHQVLW\ RI P(W)

LV                   
       

                          

 
                   FLQG (L) LQSXW VLJQDO SRZHU. (LL) OXWSXW VLJQDO SRZHU DQG (LLL) RXWSXW VLJQDO WR QRLVH

UDWLR.                   (6)
 

             F.   DHULYH WKH IRUPXOD IRU WKH ILJXUH RI PHULW IRU DQ AM-DHPRGXODWRU.                      (4)
 
  4.4     D.   DHVFULEH WKH UROH RI EDODQFHG FM GHPRGXODWRU IRU UHGXFLQJ WKH GLVWRUWLRQ SURGXFHG E\ WKH QRQ

OLQHDULW\ RI WKH EDQGSDVV ILOWHUV ZLWK QHDW VNHWFK DQG QHFHVVDU\
HTXDWLRQV.                                            (6)       

            

             E.   DLVFXVV WKH QHHG RI SUHHPSKDVLV DQG GHHPSKDVLV LQ FRPPHUFLDO FM EURDGFDVWLQJ DQG MXVWLI\ WKDW
WKH XVH RI WKH VDPH VLJQLILFDQWO\ LPSURYHV WKH RXWSXW VLJQDO WR QRLVH

UDWLR.                                            (6)

 

             F.   CRPSDUH AM DQG FM XQGHU WKH FRQVWUDLQW RI VLPLODU VLJQDO SRZHU, QRLVH SRZHU VSHFWUDO GHQVLW\
DQG EDVHEDQG EDQGZLGWK.                           (4)

 

4.5       D.   WKHQ D -ODZ FRPSDQGHU LV XVHG LQ PCM, WKH RXWSXW VLJQDO WR TXDQWL]LQJ QRLVH UDWLR IRU >>1
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is approximated by . Derive the 6 dB rule for =255.                         (6)

 

             b.   The T1 carrier system used in digital telephony multiplexes 24 voice channels based on 8-bit

PCM. Each voice signal is usually put through a low-pass fitter with the cut off frequency of

about 3.4 kHz. The filtered voice signal is sampled at 8 kHz. In addition a single bit is added at
the end of the frame for the purpose of synchronization. Calculate (i) the duration of each bit (ii)

the resultant transmission rate and (iii) the minimum required transmission bandwidth.

                                                                       (6)
            

             c.   Briefly describe the QPSK demodulator.                                                            (4)          

 

 
 

  4.6     a.   Draw the signal space diagram for QPSK and derive the error probability for

QPSK.                     (6)

 
             b.   Compare DM and ADM in brief.                                                                       (6)

            

             c.   A DM system is designed to operate at 3 times the Nyquist rate for a signal with a 3-kHz
bandwidth. The quantizing step size is 250 mV.

(i)                  Determine the maximum amplitude of a 1-kHz input sinusoid for which the delta

modulator does not show slope overload.

(ii)                Determine the postfiltered output signal to quantizing noise ratio for the signal to
part (i).                                   (4)

 

  4.7     a.   ³For finite signal and noise power channel capacity always remains finite .́ Justify.               (6)   

       
             b.   Derive the RADAR range equation and discuss briefly the performance parameters for the

RADAR.                                                                     (6)

 

             c.   A high resolution black and white TV picture consists of about 2 x 106  picture elements and 16

different brightness levels. Pictures are repeated at the rate of 32 per second. All picture elements
are assumed to be independent, and all levels have equal likelihood of occurrence. Calculate the

average rate of information conveyed by this TV picture source.    

(4)                                                             

 
  4.8     a.   Consider a generator matrix G for a non-systematic (6,3) code                               

Construct the code for this G when the data word is 001? Show that dmin, the minimum distance

between code words is 3. What is its error correcting
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capabiliW\?                                                     (6)

 

b.   WhaW do \oX XndeUVWand b\ phaVe eUUoU in coloU WUanmiVVion? E[plain fXll\
       hoZ iW iV cancelled in Whe PAL coloU V\VWem. Wh\ aUe coloU bXUVW pXlVeV  

      VenW alongZiWh oWheU V\nc pXlVeV?                                                                        (6)

 

             c.  MenWion Whe limiWaWionV of an MTI RADAR.                                                         (4)
                                                                                                                            

  Q.9           WUiWe noWeV on an\ TWO of Whe folloZing:

 
(i)                  Channel capaciW\ of a GaXVVian channel.

(ii)                CW DoppleU RADAR.

(iii)               OpWimXm UeceiYeU foU baVeband binaU\ daWa VignalV.

(iY)              FM  VWeUeophonic bUoadcaVWing.                                           (2 [ 8)


