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"/ candiclates are requiled to give their ansr,;ers in their orvn rvords as icable../ Attentpt All cluestions.
,/ The figures in tl.te ntargin indicate Full Murks.
/ Assume suitable data if necessary.

' l. Wlitc bricf history on sate llite communications system. What are the advantages and
disadvantagcs of .siltcllites r'vorking in geostationary orbit? Whiclr factors that deterrnine
thc litc of sarcllirc?

2' I"ist thc miiior irppiicaticns ol satcllite cornmunications. Explain the lau,s that govem the
satcllitc orbital dynamics and stabilizaiions. Write short notes on orbital peJgrbations.

3' A LIIO satcilitc o1'385 Kg u,cight in thc orbit is revolving at 680 Km on the circular orbit
al',rve tltc l:aitlt surf:rcc. \\zhat are it's tire rveight rvhile on the Earth suriace and the
crbital pclioC in houi. ;:rinulcs and seconds? Find out the change in velocity if the
aliitr'rdc oi'tire salelliic irisrcascs to 850 Km. Whilc tire mass of the Larth (Me) = S.9lS *
I0r4 i{g rind the graviiv ccnst;rnt (C\ . 6.()1x l0 ll li-ri[*i

4. Wlrai is tilc rlrLri:iplc ilcccss? Writc acl'",antages of TDMA systerr over the FDMA systcnt.
\\'hlrt iirc tl:c propagation ef cts during radio r.r,aves travel on satelljte-Eai"th Iinks?
Ir:;',1::ir Ii'rr: r icr',s r)ir :'rLli() u,indcr',,consic:ratior i:r satellitc cor:rnlunica:ions.

-5 Dcscribc lhe basic \/SA'f l-.arth statiou r,r,ith ncccssary blocl< diagrams. How does direct
broirilcasr sarciIilc (DBS) *,ork? Explain rvirh rcquireddiagrams.

5- Assutttc tirat onc ol [hc gcoslationary satcllites is locateJ at 360 8 longituCe rvhic6 has
grvcrr --scliJlK (l/T and ti'rc valLrc of C/No of thc satcllitc is16.4 dIJIIz; iithe Earth starion
( I:S ) is situated rvithin thc givcn satcllitc footprint at 27,640 N latirude and 4.g0 W
lorrgitudc. 'i'hc tiS uscs a dish antcnna cliarnctcr of 9.2 rn rvith antcnna efficiency 78ok;
a:rd it is considercd that vttrious atmospheric losses equal tc 24 dB as *.ll o. o
lvavcguic'lc loss is 2.3 dR. \\/hat is the iransrnit power of tn. Earth station that can
eslablish 'rplirrk comtrtutricaiion fci- 6036 MlIz to 5964 MFIz C-band frequencies?

'/. \r,rhat arc thc non-gcosttitic,,ry saicllites' coverage and dcla
rvith suitablc cxamplc aud ncccssary diaerarns.

8. Irind out the lbilotving cquatio)1 of elcvation angle (El):
i:l : ran -1 

I (.or A - 0, I 513)/ sin p l
Where,

g: cos -l lcos (l-s.,r -l.ur) cos( lus)l
I.sar: longitLrdc ol satclliie
[..rs = Iongitudc ol'Earth stetiot]
.lor : laritudc oll-..at'tit station

9. Writc short notcs{Any thrccr):
a) Mctcrorological satcllitc systcm
b) Glonass
c) Van-Allcn bclt
d) Onboard processing
c) 'j"f&C
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Subjec| - Satellite Communication (Etective D (8X72502)

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt 4!l questions.
,/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1' Explain what the_terms centrifugal and centripetal forces mean with regard to a satellite orbit
around the earth. What is the orbital period ci the geostationary satellite-? Cive your qnswer in
hours, minutes and seconds. Note: assumethe average radius oithe earth is 6,zig.tl:t Km and

2' Explain about ionospheric effects in the path of the radio wave propagation. oefine faraoay
rotation and ionospheric scintillation with mathematical derivatioo, if o""ir.ury. [4 + 6]3' What is a transponder? Explain the simplified double conversion tr*rpora.r for l4ll2 GHz

. 93nd and explain its operation with n"."siary diagrams. L2 + 5 l4' How do you determine the four conditions of azimuth angles when the satellite sub-point (SS) is
considered in the center of all four earth stations within the given footprint? Determine the look

- angles for the Earth station (ES) having coordinates as 12.6r E and z6.+0 N. The geosrationary
satellite that is to be_accessed by the given ES located at 10.40 W longitude. t 4 + 6l5' How does satellite GPS system work? Describe the working principies of GpS position locationsystemwithnecessarydiagrams. 

[4+5J6' Describs a ffiical VSAT earth station with necessary diagrams. Explain the working principte of

7- Assume thata geogtationary satellite is loeated at 650E longitude having -5.5 dB/K, figure of
merit (GlT) and the value of required C/Ns of the satellite.iJ67.6 dB1ziif the Earth station is
situated at 28.844 N ratitude und t t+.so e'ion!il;; ;; Earth station uses a dish antenna with
diameter 6.4 m as well as antenna efficiency 65yo; and 

"orrid"rJ thrt-;.t"r;-;r,"&;;
Iosses is 24-5 dB^ry well as a waveguide loss is 1.5 dB. The saturated pFt il;i;.il;;;il;;;;;
-80'6 dBw/m2. Calculate the transirit po*", (in watt) of the Earth station that can establish
uplink communication for Ku-band and find out output backoff (BOo). Assume 3 dB backoff
margin is taken.

8. FinJ outthe following equation of elevation angle @l): 
t 
" i;iEl: Tan 

-, 
11Co. I - 0.1513)/ Sin 9l

9.

Where,

g : Cos'l JCos (ko, -Lu5) CoS( lu5)1,
Write short notes(Any three):

a) Power sub-system
b) TNTELSAT
c) Life of satellite
d) PDMA
e) Retrograde orbit

L: Iongitude and I = Iatitude.

13x2l
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Candidates are required to give their answers in their orvn worcls as far as practicable.
Attempt AlI quesIions.
The figure,s in the ntorgin indicate Full Marks
Asstrme suitable data if necessary.

Write a brief note how satellite communication are utilized in your country and
mention the advantages and disadvantage of sateliite communications.

1.

2' Define the Apogee and Perigee. Assume that the INSAT satellite is in geostationary orbit
witli following orbital parameters: Semi major axis: 42165 km, Orbitlocation :74.0"8,
Mean earth radius:6378.14 km. For an earlh stations at 21.0.N and g0.0.E, what will be
the look angles (i.e. elevation angle, azimuth angle) and the range to the satellite? L2+61

3' Describe different types of antennas used in SATCOM. Mention different types of
antenna tracking techniques. 

L4+21
4' Shorv that the elevation angle lor GEO srationary sateliite is calculated asr\

E/ = lan-'l !9+:q+ 
| . r,r.,.r. sri,bols ira'e,.isuat nreaninp..l, {l-cos'$ )

5' Which type of Multipie access techniques inostil, used in satellite Communications?
Describe On Board Processing in detail.

Describe each element of Earth station System with a neat block diagram.
A.GEO stationary satellite located at 3oE longitude with CAtr equals 34 dB communicate
with earlh station located at 17.5'w longitude and 36.6'5 latituie having ES facilities asreceiving antenna diameter 7 m, antenna efficien cy 86%o, as well as it is assumed various
atmospheric loss is 2ldB. Satellite antenna gain is 32 dB with channel bandwidth of 45
MHz and system noise temperature 520"k. Calculate the ES transmitter power required to
make up-link communication operated at 12 GHz with 1.2 dB feeder o. *ur"lride loss to
antenna.

How does DTH work? Explain with block diagram.

What do you mean by orbit perturbation? What are the general methods currently inpractice to stabilize the satellite in its orbit?

10' How GPS systern provides timing accriracy? Shovr, u,ith a suitable diagram.
i 1. Write shofi notes on: (any three)

i) Frequencl,band in SATCOM
ii) Satellile Mobile Network
iii) DAMA
iv) Lile of saiellire
v) Albedo

subiect, - Satellite communication (Etecriye r) rw)iiti)

also

L4+3)

l6l

L2+sl

L7)
6.

7.

8.

9.

u21
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Subject: - Satellite Communications (EX72503) (Etective I)

1.

2,

3.

4.

5.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
Thefigures in the margin indicate Full Marks.
Assume suitable data if necessary.

Explain Kepler's laws which govern the orbital mechanics for the satellite's motion in
the space. List the merits of non-GEO satellites aqd their ap_plications, , t 6 + 4 + 2l
'dsattrlite Weighled 550 Kg on the surface oigurtn is r"uolving on the circular orbit of
8050 Km above the Earth surface. What would be the orbital period and the weight of tl,e
satellite on the orbit? And find out its change in velocity if the altitude of the satellite
decreases to 7500 Km circular orbit? Considering the mass of the Earth (Me) : 5.975 x
l02a Kgandthegravityconstant(G): 6.67 x l0-'l Nm2/Kg2. [ 5 + 4+4 ]
What is a TT &. C? How does the VSAT system work? Describe the main features with
VSAT network architecture. [4+8]
Why the satellite transponder is also called bent pipe? Sketch the simplified double
conve'rsioR transponder fsr 1,411? Gt{z band and explain its operation. [ 4 + 8 ]
One of the INTELSAT satellites located at 640 E longitudes with the saturated EII{P
equats 44 dBW as per given footprint. The Earth station (ES) is to be accessed by the
given satellite is located at 82.60 E longitude and 26.80 N latitude having ES facilities as

diarneter of receiving antenna is 6.4 m; antenna efficiency, 75%; system noise
temperature is considered 3200 K as well as if it is assumed various atmospheric losses is
24 dB. What would be the value of required power flux density (PFD neqd. ) for the
satellite input? If input backofl(BOi) is ginerally 3 dB greater than output backoff (BO").
Whereas thO saiurated power flux ciensity (PFD) of sateiiite is - 84.32 dBw/mz-giVeir anci

the carier pow€r-to'noise density power ratio of the ES is 76.4 dBHz for 36 MHz
frequency band downlink data communication of 6.245 GHz central frequency.

@oltmann's Constant, k: 1.381 x 10-23 JPK ) t 14 l

Prove the following elevation angle @l) equation: t8l
Tan (El + q ) = [ (6.61 1 - Cos,py.ffi-1

Where,

O: Cos 
-l 

lcos (Lro, -Lrr) Cos( les)]

Lser : longitude of satellite
Lrs: longitude of Earth station
lr, = latitude of Earth station

7 . Write shorts notes (Any TFIREE): [ 3 x 3 ]
i) Up converter
ii) Global navigation sa-tellite system
iii) Ionospheric scintil Iation
iv) Random access
v) Friis transmission equation
vi) Sun synchronous orbit

6.

Exam. ! ::'New-lrack (ZUOOdt Later llatch) ,
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Candidates are required to give their ansrvers in their or,vn words as far as practicable.
Attempt All questions.
The figures in the margin indicste Fwll Marks.
Assume suitable data if necessary.

State Kepler's la*'s. Explain the orbital dyn;unics that gerverns the sareliite revolving on the orb.it.
Vlrite dorvn the merits and den-rerits of GEO satellite eomrnunications. [ 3_+ ] + Z] .
Define an azirnuih and elevation angies. Find out rhe azimuth angles for the Ea;"th statior.s, X and Y,
if they are situatecl at North-Erst and South-East fiom the same sub*satellite point (SS) inside the
giverr footprint. [ 3"r- S.l
lixplain Ciffurent atmospheric losses during the rnCi* rvave prcpagation. bxplain the
considerations of radio r.vindow and radio duct in sateliite eom.rrruniration sysrens? [ +;- S 1

Explain about ihe VSAT system rvifi its star and mssh nehr,ark architectir-e. What u,ill i;e rhe
eleyallon3ngle for the VSAT Earth station if its geographic coorciinates are of 12.608 longittcls
an'J 28,6"1'i latitude? The iNTELSAT sateilite rvhich ls to be accessed by the gi-,.en VS.a.'.t'
l*cateciat6.60Wiongitude. "r 

[4+Sl
A OEO sateilite is located at 480 W longitude having G/T of -6dB,.T{ and the value of carrier tn
nr:ise density (CA{o) of' the satellite is assumed 80.2 dBHz; sarurated p*lver f}.ur de*sity
(PFD531Li1ated of the given satellite is -82.36 dBWim:. If the distauce between Eartlr statian and
the satellite is 39,545 Km a"nd the Earth station uses 5"25 m diameter of &s clisir antefli:a with
antemaetficiency 6570; waveguirle tross is 1.4 dB: as well as, eonsidering varioris atmr:spheric
losses ineluciing rain attenuation is 18 elB. Detemrine the transmit po**r oi the Earth station that
cam establish uplink cornmuuication for 5.975 CIIz - 6.CI55 GHz frequency band and find our
input back-off @Oil of the satellite. . t S t 4 l
Describe the basic wolking nrinciple of saieliite li,arth station with necessar:J rliagiam.- $&at
is a inultiple accesS? What is a polarization division muitipie ;iceess (PDMa)? [ 6 + 4 ]
Finetr out the follow,ing equation af elevation angl* 11J1): t I I

El * Tan-1|" (Cersg.-.0.i513)i dqi- Cos2rpl I
What is a gtrobal positioning $y$tsm {GPS)? Explain rnajor fealules of NAVS'I'AR-GPS s,vsteui,

[ 2+s]
[3x31

2.

4"

1.

9. ilrrite sho$ notes{Any three):
a) Satellite direct broadcasting sysrom (DBS)
b) Antenna sub-s,vstem
c) On-board pracessing
d) Van-Alien belts
e) h,leteorologieal satellite system

7.

L

**lr
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Subject: - Sateiiite Comrnunication (Elecrive I) (EX7 2!)-

,/ Candidates are required to give their ansrvers in their orvn q'orcls as far as practicable'

'/ Attempt 4!Tquestions.
'/ The /igures in the margin indicate Full Marks'

'/ Asst,tme suitable data if necessary'

2.

l.

5. Assume that a GEO satellite is located at 560 E longittrde having -sdB/K GiT and the

value of CA.Io of the sarellite is 78.5dBHz; if the drth station Is situated at 26'840 N

i*i*O-lra'fI+.go E fongiurde; the Earth station uses a dish antenna with diameter 6'5 m

'8'iitB11*ffiarteiiiia e-mci.J'rre*y-68%; u:idtonsifEigiltfifi-ved6-fiS fopospheiib los''es r-S 26

dB as weil as u *ur"grid" loss is 2.5dB.what should be the transmit power of the Earth

station that can estabiish uplink communication for 5-925 GHz - 6'005 GF{z fiequency

band?

6. Describe on the basio wdrking principle of satellite Earth station with necessary diagram'- 
Wilir 

" 
multiple ac-cess? Ci*p*"-U"tweeri the FDMA and TDMA systems in different

aspects.

7. Find out the fotlowing equation of elevation angle @1):
' El : TarrrL (Cosq - 0'1513)/ Sin I l
Where,

O : Cos 
-t 

lcot (aro, -ao) Cos(B*)]

a : longifude
B : latitude

8. Write short notes(An,v three):

a) DBS-TV system
b) 'P0w6f3db:syst6in

C) INTELSAT
d) Van Allen radiation belts

e) MolniYa Orbit

Describethe principle of orbital dynamics which is applied for revolving the satellite on

the orbit. Write down the merits and demerits ofgeoitationary satellite commurications'

what is the meaning of look angles? How do you obtain azimuth angles for the Earth

,tutio*, A and n, iitt"y ut" locited at North-West and South-East from the same sub-

satellita point (SS) ? Explain how you prove that the vetocity of the GEO satellite is

equal to uuout j.oi+ Km/s.

Explain aboutatmospheric e{fects in the-path of the radio wave propagation'^Why it is
n*or.ury to considei different ionosptreric losses while designing satellite link?

Describe the VSAT system with aocess control protocol' Com-pare between VSAT Earth

station and Hub farttr station. Determine the elevation angle for the VSAT Earth station

having geographic coordinates as 2.d W and 2f.40S. The geostationary satellite that is to

U" udeirdUy *e given VSAT located at25-60E tongitudes'

[6+4]

l2+4+ 4 1

[5+5]

[4+3+4]

I t2)

[6+4]

t8I

3,

4.

+**

[3x:]
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Candidates are required to give their answers in their ou'n words as lar as practicable-

Attempt All questions.
The fipure.r in thc marsin indicate Full Marks.
As'sume suitable data if necessarY

l. State ti.epler's laws of Orbital morion. LTrt ufro thJsix

the position of satellite and its orbital plane.

2- What are the different subsystems of a Satelliie Plat{brrn? Explain briefly the TT&C

subsystem. 12+6)

l. Describe different types of'anlenna used in SAI-COM. Explain briefll,the different

reflectors (parabolic antennas) with neat diagram. [4+4)
4. Briefly explain the different Multiple Access Techniques used in Satellite Links. An.

Earth Station is located at J0'S an ll0'E. Calculate the antenna Iook angles fbr a satcllite

at 156'8. [4 14)

What do you understand by a VSAI' Netrvork'.) Explain the tl,pical configuration of
TDM/PSK/FDMA scheme used in VSAT nerwoi-ks- [2+6)

Discuss different applications of Non-GSO Satellite System. Draw a block diagram of a

Digital DBS-TV link labelling each conlponenr in the link. [4+4]

The atmosphere and ionosphere influerlces thg ri'3r e propagetion in SA-I'COM Brietly

explain the types o1'propagation eff'ects atrd the cr)untcrntcasurcs ibr such impairments. [4-4]

8. An E,arth Station antem'ra witlr 4m diarncter is fec{ *'ith po\ver o1' 100 Watts and operates

rtes po\\'er tou'ard a CEO satellite at 40000 km

with 3-dB anrenna beamwidth of 2'degiees. If the ettrciency of satellite'antellna and Earth

Station antenna are 0.55 and 0.6 respectively. Find :

a) Power Flux Density at tl're satellite and hr) Pou,er reccived at the satellite receiver- [4+41

9. A GEO srationary satetlite located at 5nW longitudc q'ith C/N eqr.rals 29 dll cotntlunicale

with earth.srittion lgcated at l7.5nF- longitudc artri l(r.(r"S latittrde having flS tacilities as

.receiving antenna diameter i6nr. anteuna cflicicrrcl' (r()9o- sy'stem noise temperattlrc -520ok

as well as it is assumecl various atmospheric loss is l0dU. Satellite antenna gain is 3l dB

with chalncl batrdrviclth ol'3(r li4tlz. (--alculate the IIS tlansrnittcr power rcqtrired to n.lake

up-linx colrlrnunieirlion opelalej at I I (lI lz.

10. Write short nc)tes on(any fwo)

a. Dilferent Satellite Navigalir>rtal Sy'slenrs

h. Ftcclttuttcv Bancls lor iVISS

c. Lit'e of a satcllitc

Keplerian paramcters that define

[4+41

5.

6.

7.

il

[2*21


