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CRGH: DE-17                               SXEMHFW: ELEMENTS OF SATELLITE COMMUNICATION 

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.       The specialised agency which has developed radio regulations for frequency allocations
international wise for different purposes is

 

                   (A)  CCITT                                         (B)  CCIR

(C)    ITU                                             (D)  IFRB                                                            
 

b.      As per CCITT recommendations, the spectrum of a baseband voice signal is
 

(A)    300 to 3100 KHz                         (B)  300 to 3000 Hz

(C)  3000 to 3400 Hz                          (D)  8 to 10 KHz
            

             c.   A test tone of frequency 800 Hz is used to frequency ± modulate a carrier.  If the peak deviation is

200 KHz, then the bandwidth will be

                        

(A)    300 KHz                                      (B)  200 KHz

(C)  362.6 KHz                                   (D)  401.6 KHz

 

             d.   The power in a QPSK signal is
 

                   (A)                                               (B)  

                   (C)                                               (D)  None of the above.

       

             e.   If the value of the eccentricity equals one, then the type of orbit is  
                                      

(A)     circle                                            (B)  ellipse

(C)  hyperbola                                     (D)  parabola
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             I.    TKH JDLQ RI D 3-P SDUDEROLF DQWHQQD RSHUDWLQJ DW D IUHTXHQF\ RI 12 GH], IRU DQ DSHUWXUH HIILFLHQF\

RI 0.5 LV
 

(A)     42.3 GB                                       (B)  35.28 GB

(C)  52.32 GB                                     (D)  48.9 GB

 

             J.   HPAV XVLQJ GDAV FET GHYLFH FDQ SURYLGH SRZHU LQ  
 

(A)     100 WR 200 KW UDQJH                  (B)  30 WR 50 KW UDQJH

(C)  600 WR 800 W UDQJH                     (D)  1 WR 6 W UDQJH

 

             K.   T\SLFDO YDOXH RI WKH DQWHQQD GLDPHWHU IRU WKH KRPH VHW RI DBS V\VWHP ZLOO EH RI WKH RUGHU RI    
 

(A)    3 P                                              (B) 0.6 P

(C)  5 P                                              (D) QRQH RI WKH DERYH

 

             L.    TKH EIRP RI D VDWHOOLWH OLQN ZLWK D WUDQVPLW SRZHU RI 6 W DQG DQ DQWHQQD JDLQ RI 48.2 GB, DW 12

GH] LV
 

(A)   32 GBW                                       (B) 72.5 GBW

(C) 56 GBW                                        (D) 50.23 GBW
 

             M.    II WKH VXP RI WKH DSRJHH DQG SHULJHH GLVWDQFHV RI D FHUWDLQ HOOLSWLFDO VDWHOOLWH RUELW LV 50000KP DQG
WKH GLIIHUHQFH RI WKH DSRJHH DQG SHULJHH GLVWDQFHV LV 40000KP, WKHQ WKH WDUJHW HFFHQWULFLW\ ZLOO EH 

 

(A) 8                                                   (B) 0.8

(C) 0.4                                                (D) 0.6
 

 

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

 

 

  Q.2     D.   WKDW DUH FRPPXQLFDWLRQ VDWHOOLWHV?  HRZ DUH WKH\ FODVVLILHG?  MHQWLRQ WZR DGYDQWDJHV RI
FRPPXQLFDWLRQ VDWHOOLWHV.  NDPH WKH IUHTXHQF\ EDQGV WKDW KDYH EHHQ DOORFDWHG IRU XVH ZLWK
VDWHOOLWH FRPPXQLFDWLRQ. (8)       

       
             E.   DHGXFH WKH HTXDWLRQ IRU WKH SRZHU UHFHLYHG E\ WKH UHFHLYLQJ VWDWLRQ LQ D SATCOM OLQN.   

            (6)
 

             F.   AQ HDUWK VWDWLRQ XVHV DQ DQWHQQD RI JDLQ 60.6 GB.  II WKH V\VWHP QRLVH WHPSHUDWXUH LV 79 K DW WKH
IUHTXHQF\ RI RSHUDWLRQ, FRPSXWH WKH G/T UDWLR RI WKH HDUWK

VWDWLRQ.                                                      (2)
 

 
  Q.3     D.   WULWH WKH HTXDWLRQ IRU WKH RXWSXW SNR IRU IUHTXHQF\ PRGXODWLRQ LQ D VDWHOOLWH OLQN IRU WKH FDVH RI D

QRQ-VLQXVRLGDO PRGXODWLQJ VLJQDO, ZKRVH VSHFWUXP H[WHQGV IURP 0 WR  H].  CRPPHQW RQ
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each term of the above relation.  What do you understand from the above equation as regards

the improvement in  value is concerned?                              (8)
 
             b.   Write a note on FM threshold.                                                                          (5)

 
             c.   Write three important points about SCPC technique.                                          (3)

 

��4.4     a.   What are the advantages of digital transmission techniques that have gained increased usage for
satellite communication?  What is it that has made the digital techniques quite successful? (7)

                  
             b.   With a neat schematic explain the features of a digital communication system.                      (9)
       

 
  4.5     a.   Write a note on the antenna subsystem.                                                              (9)

 
             b.   Determine the power gain of a paraboloid reflector antenna with a mouth diameter of 10m at

6GHz. Assume antenna aperture efficiency to be 80%. (7)
 

 
  4.6     a.   State the three Kepler¶s laws.  Give the geometry of an elliptical orbit of communication satellite

and write the equations for the following orbital parameters:
                   (i)   Eccentricity                                   (ii)  Semimajor axis
                   (iii) Apogee distance                            (iv) Perigee distance                              (12)

 
             b.   A satellite is in an elliptical orbit with a perigee of 1000 Km and an apogee of 4000 Km.  If the

mean earth radius is 6378.14 Km, find the period of the orbit in hours, minutes, and
seconds.               (4)

 
 

  4.7     a.   Name the different subsystems on board the spacecraft.                                     (4)   
 

             b.   Briefly explain the communications sub-system of a typical satellite.                   (12)
 
 
  4.8     a.   List the important requirements that most of the earth stations should meet.          (7)

 

             b.   Briefly explain the following:
 

(i)         Satellite TV.
(ii)       VSATs.                                                                                                     (9)          

 

 

  4.9           Explain briefly the following:
 

(i)         CATV.                                                                                                      (5)
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(ii)       Oceanography – a satellite based application related to earth¶s observation.                (�)

(iii)      DBS system.                                                                                              (�)

 
 


