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CRGH: DE17                                SXEMHFW: ELEMENTS OF SATELLITE COMMUNICATION

 
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 power in a QPSK signal is
 

                   (A)                                           (B)  

(C)                                             (D)  None of the above                                        

 

b.      An earth station uses an antenna of diameter 5 meters. If the efficiency of the antenna is 55%,

then the gain of the antenna for a carrier frequency of 14 GHz is
 

(A)    31.2 dB                                       (B)  25.6 dB

(C)  15.9 dB                                       (D)  54.7 dB

            

             c.   The approximate frequency range in megahertz for channel four of Cable TV is

                        

(A)    40 to 70                                       (B)  66 to 72

(C)  30.25 to 50.75                             (D)  4.75 to 7.25

 

             d.   INSAT-1D was launched in
 

                   (A)  June 1970                                    (B)  June 1965

                   (C)  June 1990                                    (D)  June 1992

       

             e.   The typical value of the G/T ratio of DBS is
                                      

(A)     14 dB/K                                      (B)  4 dB/K

(C)  8 dB/K                                        (D)  25 dB/K

 

             f.    The typical LNA noise temperature of INTELSAT standard µA¶ earth station is
 

(A)     15 K                                            (B)  90 K

(C)  150 K                                          (D)  40 K

 

             g.   Use of BJTs in the design of high power amplifiers can generate powers of the order of

TLPH: 3 HRXUV                                                                                                     MD[. MDUNV: 100
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(A)     100 WDWWV                                    (B)  150 WDWWV

(C)  50 WDWWV                                      (D)  250 WDWWV

             K.   TKH TDMA IUDPH WLPH IRU INTELSAT-V SDWHOOLWH LV DERXW 
 

(A)    2 PV                                             (B) 9 PV

(C)  10 PV                                           (D) 7 PV

 

             L.    TKH WRWDO SKDVH GLIIHUHQFH IRU WKH WZR OHYHOV LQ D BPSK V\VWHP LV
 

(A)   ]HUR GHJUHH                                  (B) 90 GHJUHHV

(C) 180 GHJUHHV                                  (D) 270 GHJUHHV

 

             M.    TKH MDPPLQJ PDUJLQ IRU D VSUHDG VSHFWUXP V\VWHP ZLWK 30-GB SURFHVV JDLQ, PLQLPXP RXWSXW SNR

RI 10-GB DQG D 2-GB RI V\VWHP LPSOHPHQWDWLRQ QRLVH ZRXOG EH DERXW
 

(A) 8-GB                                             (B) 10-GB

(C) 4-GB                                             (D) 18-GB

 

 
 

Answer an\ FIVE Questions out of EIGHT Questions.

Each question carries 16 marks.
 

 

  Q.2     D.   NDPH WKH VL[ IUHTXHQF\ EDQGV DOORFDWHG IRU XVH ZLWK VDWHOOLWH FRPPXQLFDWLRQ. WKLFK LV WKH
LPSRUWDQW FDOFXODWLRQ RI LQWHUHVW LQ WKH GHVLJQ RI VDWHOOLWH FRPPXQLFDWLRQV OLQN DQG ZULWH LWV

HTXDWLRQ IRU DQ LGHDOLVHG VLWXDWLRQ? WKDW LV WKH HTXDWLRQ YDOLG IRU D SUDFWLFDO
VLWXDWLRQ?                             (10)          

       

             E.   TKUHH DPSOLILHUV DUH FRQQHFWHG LQ FDVFDGH. II WKH JDLQ RI WKH DPSOLILHUV DUH 106, 104, DQG 103

UHVSHFWLYHO\, FDOFXODWH WKH HTXLYDOHQW QRLVH WHPSHUDWXUH RI WKH FDVFDGHG DUUDQJHPHQW. TDNH WKH

HTXLYDOHQW QRLVH WHPSHUDWXUH DVVRFLDWHG ZLWK HDFK DPSOLILHU DV 100 K, 60 K, DQG 20 K               
(6)

 
  Q.3     D.   WKDW W\SH RI PRGXODWLRQ LV XVHG LQ VDWHOOLWH DQDORJ FRPPXQLFDWLRQ OLQNV? GLYH UHDVRQV IRU WKH

FKRLFH. DLVWLQJXLVK EHWZHHQ IUHTXHQF\ GLYLVLRQ PXOWLSOH[LQJ DQG WLPH GLYLVLRQ PXOWLSOH[LQJ LQ
VLPSOH WHUPV. CRPPHQW RQ WKH QHHG IRU PXOWLSOH[LQJ LQ D VDWHOOLWH OLQN. WKHQ GR \RX UHFRPPHQG
TDM?                  (10)

 
             E.   WULWH D EULHI QRWH RQ SCPC V\VWHP.                                                                  (6)

 
  Q.4     D.   WKLFK DUH WKH DGGLWLRQDO EXLOGLQJ EORFNV UHTXLUHG LQ D GLJLWDO FRPPXQLFDWLRQ V\VWHP DV FRPSDUHG

WR LWV DQDORJ FRXQWHUSDUW DQG ZK\ DUH WKH\ UHTXLUHG?                                                                  
(9)

                  
             E.   DLVWLQJXLVK EHWZHHQ PSK DQG QPSK. BULHIO\ H[SODLQ WKH VORWV RI WKH BHOO T1-FKDQQHO TDM

V\VWHP IUDPH.                                                              (7)



1/7/12 Code: A-20

3/3ieWe-elan.ac.in/QPJXn08/DE17-9-J08.hWm

 

  4.5     a.   What do you mean by multiple access? What do you mean by TDMA? Briefly comment on the
need for providing guard time between the bursts in TDMA

frame.                                                   (9)
 

             b.   What is frequency hopping modulation technique and where is it used?                (3)
 

             c.   With a neat sketch for illustration, give the details of the outdoor unit of a DBS home
receiver.                                                                   (4)

 
  4.6     a.   What is the special significance of the orbit of satellite in use for communication purposes? Derive

the expression for the geosynchronous altitude from the centre of the earth and estimate its value

by taking the radius of the earth to be 6370 Km.                                                                  
(12)

       
             b.   The orbital velocity of a satellite in a circular orbit situated at 640 Km above the earth¶s surface is

7.54 Km/s, when the radius of the earth is 6370 Km. What is the orbit period expressed in hours
and minutes?                                                            (4)

 
  4.7     a.   What is the role of antennas in a satellite link? What is the effect of aperture blocking in reflector

antennas and how can this be removed               (7)   
 
             b.   What are the functions of Telemetry, tracking, and command subsystem? Comment in brief on

the features of the command subsystem.                     (6)
 

             c.   Comment on the important capabilities of INSAT-1 satellite.                               (3)
 

  4.8     a.   What is order of power transmission requirement in an earth station and how is it achieved? Write
the basic block diagram of an earth station receiver and briefly

explain.                                             (11)
 
             b.   Explain telephone services via Satellite. (5)

 
  4.9           Briefly explain the following:                                                                             (16)
 

(i)         Switched Star topology in Cable TV system
(ii)       Satellite for Earth observation      


