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ufea

$af2§1 qepetics
1- FAPId FALNUMD:-

a) P2HA .?ZEIT(Karman Line)

b) AT FAfRST ZAZIAT (Outer Space Treaty)

c) BT T U

d) UA=a I (Launch Vehicle)

e) TRISIeE Uiaifebt

f) 39218 T4 3%@ oMl

2- Application (390T): -

a) g2 270G (Remote Sensing)
b) 2R 3UAE (Comm. Satellite)
c) Atem 3uaE (Weather Satellite)
d) #lager 29AE (Navigation)

e) X2 e

3- Zatter :-
a) AAf3Tep
b) ZfeiE
c) &R&n
d) gafear
e) vRica
f) Antrix

g) F1aa Attt

4- India and World :-
a) ISRO
b) Space Vision 2025
c) International Cooperation

d) %afeaT @At (Space Diplomacy)
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G ad A 100 Fclifiic? FUR ©F Ficufeis M B B T FEA & | FA
gaRkaT B gxga B T | 32U 221 B AY BA ag B ag HF Bar T | B IR
safar B, fr R A o #1 SRR 8 B FaReT R m ZeEE B 2wt B |
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a6 Z]?I‘Q&T 2‘To‘l$.ﬂ?IT(0uterSpaceTreatv)[1987] -

32 geadveld gaRkaeT o & am & A s s B | B Ageaqy' fwg o B |

1. %afeT @1 39T 97 3 Sk 2MiTd AEd UsSa @ o @ fae e Ay |

2. galeqT & & A o F HIS M Y BT FeASVT FR (AT & | FGalRET AT 3T T
e oo, e Bt owfr aft B

3. %aRgT A WA Aea Uty @1 ufdfafer #m smar B, dfear 6t A gafer frem &
e 321 Premr 2 B A& g 3 e g, St B |

(=] e [m]
Orbit (&) Eﬁ
=2 3 A R ve ghAg 5t uas vt 3 W SR FEHR wonar §,%eN wEar § |

IR :-

1- @3 97— &M NEO (Near Earth Orbit) (200 - 1200km)
2- (A& ¥-m&M MEO (Middle Earth Orbit) (2000 - 20000 km)
3- (. 2iAviEi2l) GEO (Geosynchronous Earth Orbit, (36000 km)

NEO - R 2iaGal 3uais- (ISS - International Space Station)
MEO - ditagar 3uaig (GPS)

GEO 2R 3u2ig U4 Al 3UaiE

3R B GTER WR BT B UBR
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1- B&T (Orbit) :-

(a) g=@ IV (Angle of Inclination) 90°

(b) B&T Bt %A% = 400-600 km

(c) &&= Faftr (Orbital Period) = 90 Min

(d) ggR ZiaGl 3vuaE (Remote Sensing Satellite)

(e) Zooming 2 RAWUT- 10 m & Area

(f) PSLV -uAraa ama

(g) forx &t gumen vd fSicgr@a @t e 3 @R FaNH FaAs ag B At 3 |

31 BT * 2=fud 3uars @1 Sadwier FUSTEd A BlaT & (TR 7 @) B &

BRYT E |

i. 7 %5 @ BRI UG JPI@FESV TA AGAVSAT UeTd X 28ar & B3 gg-ve B
QieTaan 2&at 3 |

ii. N gafeT A B B BV BN raciar B eTEer e A B | 52 Sz &

3 fou $ea &t st aua dar 2 | $ew B oEla R 3uAE @ Naawa A &
smar B |

- 3G P BT B AT T KA Bar B |
- 33 B & Ha

(1) Solar Fuel
(2) Liquid Fuel

(h) 321 e & gaReT FaR PR GRe U AT B, e UAE H FF ANEA:
%7 Pt B a0 AR A S BaN F 2=nfua few aw B |

2-9]-220% @®&T (Geostationary Orbit) :-

DTH # Equator 2124 @ South # %a: DTH f Antenna #t South Direc. #




~ M

Pyl 'i"l’f‘: DR G 19 £
I Lilaasn tits topps” r you

(1) Angle of Inclination (g[&1a 21v1) = 0°

(2) Distance | Height (B&TRI %413) = 36000 km.

(3) B&NT gafer =24 hr.

(4) 301 = 2/R 321 () (DTH)
= AHA 3uAB
= IRNSS Sat.

UE AR s 1/, faea @ @ar feen sm 2mear B |
(5) UAr=a A GSLV (Geo System Sattelite Launch Vehicle) %] 2igpaviadiiar Jagse uiraa

(6) 3UAIS T Maar @A F0eTEa fEE Bon 3B F IR F -
1. GafeE g B BT FScaEHur fur Aar T don APAVSAG U aft far T -
522 swars @ @A sfy Aa B |
2. gift JR>carEsivT & FRUT HAT fracia A g1 § 512 2-3 Rt B gdAA R A
Rractar & @A Jera Bt 2ua A S e 5T 2w T

(7)37 BT & GaRkaT FAR A 30ea AA= IS B AS oS F B, Fe -2
HST Gcdea Aita e T |

(3)21 ZiAvIRI2 (Geosynchronous Orbit)
a- Angle of Inclination @@ ~ 0°
T 9-2Miw FaT -2 Bia B, Afpa H-2dmAviEd HaT -2Maw aE B
[

b- Height - 36000 km.

c-BENT Fafdr- 24 hr.

d-3Ugis- AR U, AXA 3UAG, IRNSS Sat (4)

e-UAFRIS - GSLV

f-MasiBIeT - Geo Stationary Bt a2

g-9- M man ¥ 22fia sva & R=ify gt 3 e a8 aeaal sEfE
9-2BAVBIY BHET F 2RNMUA 3UaIs Ude 24 Tve F ciicar v falkaa faeg @ F0R
giar 2 |

(4) gar@R_&T (Highly Elliptical Orbit) :-
& BaT F AR WA B gh &Hf F AR 4Ba ugE % B e 2enfa feem smr
[
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BA FABIR BET
[Low Elleptical orbit] e

(5) 2 @I &M (Sun Synchronous Orbit) :-

T: %wmﬁgﬁaa&n% IAngIeofIncIination-QO?ﬁ

2. D& mam * PR 2RAG 3w B 2=nfia e star 1 N B JF ywRia & (gt
B) B g Wed B B, A HAT A AT B UAEA B T AN B B G
qars smar g |

3. dFHAD U A JF AAFNGE BT B FpEA JF 4R A B SNsH At Rk R B
NG FAT 2P BT B |

6- 2RIAIARVT (Transfer Orbit) / W’@ R aVT @& GTO (Geo Sync Transfer Orbit)
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e
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7- @f 2 Orbit_(Heliocentric Orbit) -
RIATaeT HEN e e A A Fas W B B, Bl uAG B YA B AR
% ugan e smar B | 37 wen A fadse ®aT a B g UG AR FUAl HET B
Fa$ TER Fa B, Pt vaE B gewR Age wes (Jea) MERE Hia B |

UATSIT4T Launch Vehicle:-

1- SLV (Satellite Launch Vehicle)

® First Experimental L.V

® Head - Satish dhawan

e I5 40 5t B 3w B fFa wam F ugaw awar T |
o 4 FRUT/B FEA

2. 37dd 3UAE UArFaAE (ASLV (Augmented SLV)

L] SStageIZ‘Iﬁ & o éa?r

e UE150kg B 3UAG B GfeBaA 400 km B S B e F
UAfHa @R 2iekar B |

* ASLV B @i &1 72T R8T B§ 3™ dwalicl @ UAGIor
U4 UG e o |

3- gﬁ?I 342G _UArF&RIe PSLV (Pollar satellite Launch Vehicle)
e Jg HA2A B UBKT BRIZA UG UAFedE -
® War house of ISRO
e IR V- 1,3-Solid 2,4- Liquid




A
5 A
2 Aasel

s A

o a2 $e1d B UAIT H PSLV BT VIKAS 3316 RN R0 B, 5127 1SRO & famf2ia feeam B |
IE 1750 kg @ 3UAG @' Polar Orbit (400 - 600 km) 7 Z=nfd @2 Ziear B |

o U AT A B e e fftaa 2w 3 sieiee gt efekd Qar B |

; UUliGa _(Propellant) ]

(1) Fuel (2) Oxidiser

1-_3[21 — HTPB (Hydroxy Terminated Poly. Butadine)

9 GiFAsE B graedear ag (AfwAfda Sar B)

2- @231 - UDMH (Unsym. Di Methyl Hydrazine)
- UMMH (Unsym. Mono Methyl Hydrazine)

a2 3EA @ 20T Oxidiser @ &U  Nitrogen Tetra Oxide &7 U1 8ldT & |

N.Os ———> N.,O;, + O,

|

gfizeag L’mém@raaﬁﬁm
|%2qcr%3ﬂ62|

!
Osa}w

PSLV & UaR:-
1- PSLV-GURRH® %azem

4-stage + 6 strap on motor

, 6 BR-BR 28

e

2- PSLV - CA (Care Alone)
4-stage + Without Strap Rockets
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3- PSLV - XLURR#%E gazen E
4-stage (PSLV-CA) 3
6 Strap on Motors 2
Molra
2 6 Stnap
]—2PAVIBI UG UArdaTal
e INSAT-4 Series (4-5 Ton) PRSI
e ZRNSei - Hy, O aza
® MTCR Missile Technology Control Regine 4 1l
® NPT- U U2 2ifer
Ueb1R / 2122620 -
1- GSLV- Mark | -1500Kg. GTO GTO

2- GSLV- Mark Il -2500 Kg. 4 Strap on Motors Liquid Fuel
3- GSLV- Martk lll- 4500 Kg. - GTO
LVM lll (Launch Vehicle Mark IlI)

19023 &7 o FRISGE dHAG FElEd FR B FABA QA B A A A 2@ FA
a1 fafia H2 1 Bem fEar aem 1994 ¥ A Ml (afeng) fR@ za
UvliGd UVl &% LPSC (Liquid Propulsion System Center — 3 pRfE 3z 2ada BRmA

& gxga & |

0 FEBEA B dagd U 2010 dem RRER 2010 F 2EREt FHRNSME I3 JFd GSLV
A e S gber 28T |

Sea2 2014 3 GSLV -D5 @1 2%l UATas fopam arm f3raef 2aeel @Risifee 351 CE - 7.5 @l
RlaT fEA IR o | 3B T RA & GSAT -14 AWG AR UG B ABCIAYAE BT I
Zzenfia fopam |

3 A% UAEA B a6 A Ra @1 BAT &% #3193 Ul HRNSfae adaidt o |
(2a & ugd dtF Y g, A, Bi2T, A a U B)

adaar F AR vaEl H Gia g 45Ton H B | T AR UG INSAT. Seriesa 4B B
{3211 gArae GSLV-1 3 2o & @igt e 31 2iar B | 3@ fAT ISRO GSLV @ #Gieaa
22220 GSLV Mark Il &1 e &2 2g1 2 5129t affraendht wrRNSifeie 3316 CE-20 27 TRaT
fepam smem |

GSLV Mark 1 & fa@121 @ 27 3 fGomaR 2014 F ISROD ZI2T 327 UAM=aIe b ugalt URNfore

35/ A%agas gut @ a1 |
32 UR 331 & forar fa@ward B-
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1- 320 RIS F306 1 U1 A6t fopam arm | g b uem vd fgalr =a2or & 2veetar
B e B B e SeTem v 2 H 7 3z 6 |
[Crew Module- #IGd @I 22 @R FafeeT 3t Hswam
[CARE (Crew Module Atmospheric Re - Entry Experiment)

2- GSLV Mark Il @ URNOI% 39T @ G1A@ CARE Mission A g foserm amnm | 521 et 3 s
garkgT 33 @ foae faRmse &u & @ae aIu Capsule @Y GSLV @ ZIT %df2&T 3 Hsia?
a2 AGAVSCA TSV AR %ed UNE 3 IERA GO danel H &mSl F Aweragds U
FR fo=am am=m | s 2015F C.E. 203 QUT &HAT UGl URGRIem AR WR feAm amw |
321 UASGTVT B G2 800 ABVS a6 BRSO 3061 Bl AR IR, C.E. 20 HRNSICE F37d
1 39T GSLV Mark Il F f5ar smean |

GSLV Mark il
3 Stage / 2 Boosters

1% Stage Booster Stage -S 200 Ton
2" Stage Care Stage -L  110Ton azs (Vikas)
3" Stage Upper Stage -C 25 Ton

3

IR $3a daaa
1. BRNRE UugHs-

for, st s

H2 (1) 02(1)
-253°c -183°c

DR e BN AdCE Ficded fovar aumd & T | BRNSIe UUie® A A% BISSISE (- 253°c) T
U $ed B XU F A= aleT SRS @1 U FNeRe B v i fem smar B |

FRNSeE awae 3 FS FAlRn :-

gcdea fora aueen aen 374 g A owEfeea fora gafar 8, -

1. § AT R $EA 4R GaFHRE B AAGVT deN %@ fou faRkne freng @
wWiar 2 se@ 2% @ feor @ |

2. $R® 37T G UR $EA A IFANBIRE B G6a B a% UgdAle > g fada
U T foATur BT |

3. %6a B3 F O 53~a St v e g fora a=n ea @ A gfa 3T aeE @t
26 u% |

4. 3faa ggua ¥ Je@ vd FFdERE H feor FAR & R facbie B s B @
fopam 31 2@ |
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3uas Satellite (B4l

L

1- IR (Payload) - 326 F FXT BRI AT
2- EI?Q‘iﬁTS? (Transmitter Resaponder) :-
T vE A dBaw | e i IAM Fem R Jvaw B A ue 2enfia fean
3I1?IT'3|?1'612%?.?“3'#22312@gﬁ?ﬁ@ﬁﬁ@%w?fnlemetrymmgl
3-a% 389 4R AR :- b ARl A 3UAG FUA G URT Bl FATC 2% B |
4-BFRITR 3G B A Breemat @1 R w2ar § |

3T Application :-

1- g 273%4T (Remote Sensing) :-

1. & azg @ 2wud * ge faam 32 avg & FAve v JARfe ol @1 dar FereT |
TR A% wEedal & | 3 e B A Ugr 209G svars faffear wR &t dean @
FGIA-TGIa Hea B, aon A & Rw & uafia adat & grem wR 371 &7 F FA3g
acl & fee wd “Alfdes Uit @1 uaT I 3aT o |

gael At va dga graka addt g -

e UATa :-
w }Vr/
\‘0 "\.
* S . s’
s s ., pd ‘«\‘ 7
CWod Y ¥ oL K
b Sy, ¥
H,0

*

VIBGYOR
f

455 nm

10



Payload — ®#2 (%??I Zﬁﬁ) - Passive

2312 ( SAR - Synthetic Aperture Radar) - Active

_@?W%W:-

1. fflesar QR &3 @1 ggRr 2w
dagar ATAT B UGglae U (Sun Light) R ok @ear B | a5 &F @ v st gt
& 2ag A URAfdd VA a% ugAdr 3, 3B AEIA A JgR A% T &, IG GaAdad
ezt @ ofa M G Slar B | A9G A FT AR AT (FT ZdgH) BT B |
P2 3wE b oF vl & w2 & @ @2 Z@a § | Aew awn 2a * v B B,
FIEfE gaad @ UT A Fa1 gienar # A o guaen a4l uva @ st 2meat g

2 ﬁﬁﬂ @2 @W(Active Remote Sensing) :-
e QG d2a1 GEniRa PR 2iage & | FT ALA AfAHR (SAR) BT & | AgH dn @
NGal A FEE Bl B BRV IG Ga-Aa aenm a9 AA F FaAad ABa U FR e
B, 4R 372 Ut azak A1 Fies aguden &id o |
AR PR G 3w T B umRr W Rk a8 fa B, aew svaE & IR B R
J&A AL ERA W BsAT ¥ 4R uAaAfda AgA A% @ U a1 B, B FmER W
IR 2§ giws uva ga T |

Wﬁ%@@??ﬁ?{m:-

gda * ARA B U A 11 TR I6 FRA b | FRaA Rg & 2@ a3 aolE G

G 3uaE G ¥ A v @ A B

1- Cartosat-1, 2, 2A, 2B =4
2- Resaource Sat - 1& 2 =2
3- Ocean Sat - 2 =1
4- RISAT (Radar Imaging Sat.) [Active] -1 & 2 =2
5- Megha Tropiquesa =1
6- Saral =1

@ﬂ' =11

(1) Carto Satellite
(Cartography Mapping)

$2eT Ul AT FU A A@eIT SR AP et @ f&e fear smar 8, a1 s/
&t # gazizaan @ famrar aen 3% ZwEfred ASENG B e A AGe B2 B |

(2) Resaource Satellite

T 3URiaT MY GG UeeR S dorm offr e & 2waEfeeid §iAt 3 gled @ vata
F2 * fopam smar B |

(3) Ocean Satellite
BT 52 A% B VT vd 2V @ T A% 3T PR H das aveEa e &
FUR JEE™T Bl AT A2 B A5 e WffRifubt BT GEeRE B B |

11
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(4) RISAT :-

@ R R AU A 2% WS B Ao a6 & AeAiEA den Fugl gderd

32— aRf F fopen smar B, 3@ e SAEaT SET U2 AR A B

2@ B |

(5) Megha Tropiquesa :- 2011

1. 9TRA 34 WiA @1 2igaa 3vas e B |

2. 3% HRA B PSLV® ZIA UAfaa fpam amm |

3. 21 3G @1 3URIGT AGAVSH # Sorad Bl 2@ISiel doi Sioiaig U udiaror
Zraett gezEm & fae feem sm 28 B

(6) SARAL (Satellite with ARGOS and ALTIKA) - 2013 :-

fae At fe=m

1. I6 9a a B @ 4gaa 3uas Brm em, 512 pswv @z wAfaa fear e |
ARGOS - 2% @ 21a6 2 T &dl & | 396 B a6 A SEIE/ AR ALTIKA - 239G

& 2as B FAS B AvAr B |

2. SARAL @ #ifdsT2 ARGOS @1 ALTIKAZ |
ARGOS - %@ ZIJI 2¥% &1 Ads 1 fiffea uaR & giest &t ura e smar 3, I5

aega: vw AL gezieR B |

ALTIKA - I8 TF SR 5@ i 2o &t aas H Fai5 A 31 2@art § |

3 I F AT T WG IAig B GedE, G uiifzerfadt @ geaa, 3Gt
$t 28 A TeA FAS BT UAT e B |
SARAL @I 30RllaT 2PfGI a=n ada &t # fpret vd guer udem 3 fae A feem am

Sla fafderar @1 gGezm aon e

26T B |

2R 3UgE (Communication Satellite):

DTH - 2005 [Tata Sky]
News live Telecast -2005

INSAT (Indian Satellite)

|
ore o
GSAT [MET-Satellite|

v
g 2R g AR A

Tata Indian

—»ISRO

—»AIR

—DD

— DOT (Department of
Tele communication
(gR-2r faemn)

—> ditemr faeTmr

[=]25 [=]
e

Sky — Star Group
(America)

12
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vAras & UrP¥E R F INSAT AP Fgseedld 3uals Uvel & &g B a1s i 2R
W@WW(WeatherSenser)aﬁamﬁFBm | %@'m%ﬁﬁ'ﬁ’l’lﬁﬁ'
2AERAT 9Ga & & |

1. gafe&t

2. geia
3. R-2%=R faomer vd FAwr-faeer

2005 HRA F AR UG H Alor BB a3t A FG 3T A BT DTH ( Direct to Home)

23T (satellite News Gathering) 72T ZTeN2a A3 @ibfiar dar gife & aaar g Alar B BT

2fia 2R 3UATE GSAT &t Y&RFIa & a5, 5t b R AR & @ did B, -2

A el G B A 2%a @ fow AXHA UIE MET-sat (@Ffia #w 3uae) BT UATHd

?m[mammaﬁ%%mﬁmmm
|

QTSR
Band Width
S band : 2GHz — 4 G.Hz (2x10*-4x10"? Hz.) (2 G.Hz)
v'C band : 4 -8 G.Hz (4 G.Hz)
v Ku band : 12 - 18 G.Hz (6 G.Hz)

2R 3uagl @ foe fora Ga geRr & geadies2 e uder for 31 2war B |

A§A ar a=n A5at adar ﬁqu%l?'ﬂ F1 gdcal dRa® YRS @ fHT ITU (International
Telecommunication Union)% 121 B smar B 3%1820T - Em

ARA & AR @ & H S-Band Transponder BT UIIT 8% &2 ﬁm%, f3r2meer A& BRI Z2h!
gwar (Bandwidth) 21 23 &t B |

oa F 2R dangt @ Ugll @28 @ fT - Band/extended C - Band a21 ku-BandW
%!yt fepar smar B |

TRA B VT gqt den s ulR=A &Hf F AR Jardi & f&E c - Band Transponder
mmmzm&mz‘iﬁf%%ﬁﬂ[{KU-BandTransponderaD—[Qal?TPQ'ﬂTﬁW
[

FRA 2R 3G 2PE CRREN, URia & &1 2@ a3 AR 3vaE U & et g 12
3UaE et B |

- INSAT- 3A, 3¢, 3E =3)
INSAT- 4A, 4B, 4CR =3
GSAT- 8, 10,12 =3 195 gamdiizse $2t
GSAT- 7,14,16 =3 e
\ % By | W@iﬁﬁﬁ st

2013 2014 2015

13



T

! s & -
|t so A G 0.8
I I Lidaasn the toppas r

GSAT-7:- I 2T%d 21 U UfRET 3uaig 8, 3121 Alden &1 Z@fva fopanm orm B | 3@
TN AR AN A SETE, A5t d°n D 33 AN Igd oA B A 2R 2wud
2RNfd @2ar B | MAem ¥ $A J@AA B A A MM AT 3 | A YAem F GSAT-7A 2015
3 gt R feem awrm, i A AR WAt B SR TR |

GSAT-14 :- J§ R4 T Ugel @R 3UAE o, (31 2@l HRISere $30 &1 Yot 2agen
GSLV-D-53 ZRI & # 2»nfa fopam arnm | a5 3uars geRr figm aen geeer fafdseem Shoi-

gt 3 Agraget aAfrer faremar 3 |

GSAT-16 :- Ig %A I aAdielcs Q2R 3UaE &, (312 fewaR 2014 % @iz @ ofea-5 3
&1 wAfaa feam arm | $2% gat 48 2R ZjAUISR ST AT B, 3N ARd #IAT BIS JT %E
a%s B gwan gErmies? dkr § |

12 C-Band , 12 extended C Band, 24 KU Band

320 UG BT Ul s vd st & @ 2difasE, M umewr 3 faw 3w
2B dargl, gertesR @ fau e smar B |

[=]z =]

Alasa (Navigation)

1- 3Ra% dlagal 3UAE UvIen GNSS (Global Navigation Satellite System)
a) GPS (U.S.A)
b) GLONASS (Russia) | > @RiZa
c) Galileo (E.U.) }
d) Compass (China) | > frenéia

2-_Regional Satellite Based Navigation System (§71a U2z genfea dlagsr gomen

SBNS) :-
a) IRNSS (Indian Regional National Satellite System) - fa@reméia

b) Bei Dou - (1) (China) — R12d

3- 302G grenf2d 2igeleT UVt Sat. Based Augmentation System) :-

a) GAGAN (India) BT
b) QZS (Japan)

a. dRa®s 2RIa-faei2or Uvmen GPS(Global Positioning System) :-

I Raw 2R H s dAlasa Gvie & e e A dur & dew uRise @ fae
fegam arm o | R forimvr gdRE 28T fTmr 3 wia B | Eife i@ Rerr 1973
B g o diflear A 1994 F g AR WAeor B f¥U 3ucteE @RI IR |
e daga gondtt & T FA-A-%A 24 UG B FGE@RIHAT A B, N geA B =AY
AR ATA 9-HET F FFHR TN © | B FfaRad B s B FRMSE s B I
2 2enfia feem smar B | adama 3% 32 GPS 3valg AeAA %I-@&m F RMfuad |

14
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cod |

&
N

GPS T dlaga UvIel @ ZId & GPS anél &t f=ify @1 uar @enet @ fow &a & @A
MR 3UAE H FrEaeIwar usar B |
Alaga et # AT B Lgan faeieor 3 e uzey] @t @ wder fear smar B

b. AfRae ?.ﬁaé?f KiTP)I JUéll GLONASS (Global Navigation Satellite System) :-
GLONASS @1 f4@127 Russian Aerospace Defence Force (& T2 UfRg &) &
&1 fear amn | 2@ faerr & 1976 F gX §HT Aifear I gumet 2011 ¥ ARaw R

R FW F B E gE 55 |
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