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GSLV, LVM3 & other launch vehicles
Communication Satellites

GSLV MKl




GSLV

Indian-made launch vehicle for « GEO-®IMId?0T &l § R SWIE! o [efU YRd
communication satellites in GEO transfer AT veygur I

orbit. o JfoReT: WA JAaRer rgger s (ISRO)

Operator: Indian Space Research o 34 deh & ofia: 2001 F 39 deh 15
Organisation (ISRO) « 3T 1990

LETIElaESE 19 Snee A0 « W PSLV & forg mo—$125 /5139 3 e,
Initiation: 1990 9T gg 3o

Components: Borrowed from PSLV— o AT TR TROT & ferw LOX/LH2 shraifes g
§125/5139 solid rocket, Vikas liquid T BT BT

engine
Challenge: Originally lacked LOX/LH2
Cryogenic engine for third stage

A 3 stage launch vehicle
« First Stage: GS1 T TR0T; Siudl
+ Engine: $139, derived from PSLV's PS1. « go: S139, PSLV & PS1 9 U |
« Fuel: HTPB o S TSt
« Second Stage: GS2 TR TRT: STH2
« Engine: Vikas o o faerg
o Fuel: UH25 + N204 « 2o UH25 + N204
- Third Stage: CUS (Cryogenic Upper Stage) CIIRT TRUT: WU (ShIa Tt (eh HU aXum)
« Engine: CE-7.5, India's first cryogenic + E5M: CE-7.5, YIRd &l Ugdl hiilsii-eh S |
engine. - g4 LOX + LH2
e Fuel: LOX + LH2




Boosters

L40 Strap-on Boosters L40 TU-37H &

« Quantity: 4 liquid strap-on motors o TEAT: 4 Teifaae Tu-3iH mied

- Engine: Vikas engine for each strap-on o SO Uceh TU-31H o [elQ Tdehrd gof

- Role: Augment thrust of solid rocket core * YHHT: Uged TRUT H 31 Ache X o YUTIe
in first stage g

Orbits and Payload Capacity

» To GTO: 2,250 kg o Sficten & fore: 2,250 fhur
« Used for INSAT and GSAT communication o R HETe # e AR S YR IUUR! &
satellites in Geostationary orbits. forg IunT fopa SITaT 81
« To LEO: 6,000 kg « LEO & farg: 6,000 ferum

+ Allows launching of both heavy and * AR 3R AE BIc IUUGI Q| ol AAi=dl i el
multiple smaller satellites. FAfd a8




Recent Launches

GSLV-F12/NVS-01
Mission

GSLV-F10 / EOS-03

GSLV-F11 / GSAT-
7A Mission

GSLV-FO8/GSAT-6A
Mission

GSLV-F09 / GSAT-9

GSLV-FO5 / INSAT-
3DR

May 29,
2023

Aug 12,

2021

Dec 19,

2018

Mar 29,

2018

May 05,

2017

Sep 08,
2016

vn:—

Duss)

GTO (Geosynchronous

Transfer Orbit)

GTO (Geosynchronous
Transfer Orbit)

GSO (Geosynchronous
Orbit)

GSO (Geosynchronous
Orbit)

GTO (Geosynchronous
Transfer Orbit)

LVM3 / GSLV-MKIII

EOS-03

Mission
unsuccessful




Key facts

+ Configuration: Three stages with two solid
strap-on motors (S200), a liquid core stage
(L110), and a high thrust cryogenic upper
stage (C25).

1. S200 Solid Motor: Among the world's
largest, containing 204 tonnes of solid
propellant - HTPB

. L1110 Liquid Stage: Twin liquid Vikas engine
with 115 tonnes of propellant - UDMH +
H20.

. C25 Cryogenic Stage: Uses indigenous high

thrust cryogenic engine (CE20) with 28
tonnes of propellant — LOX+LH2

+ Capabilities & Function

» Purpose: Launches spacecraft weighing up to
4,000 kg to GTO.

« Lift-off: Begins with simultaneous ignition of
the two S200 boosters, followed by the L110
ignition at 113s.

o fo=ITy; 3 319 TU-3iH Hied (S200), T avd diR
ROT (1.110), 3R Teh I I RISl JHU TI0T
(C25) & I1er i ==uT|

1. $200 Hifcre Hiez: gfaT & Ted 981 Hie H J Uah,
Srg# 204 1 319 ol & - HTBP

2. L110 9%« 90T 115 @ UUiiceh o 91 2 et faehrd
%S - UDMH + H20

. C25 FasIfHe T 28 o Yulies & (—
LOX+LH?2) a1 Tgeeft 3= Yunie shriisi-es s
(CE20) T 3T T &

* &HATY Td S

o 38T ST & forw 4,000 fheiim deh asm 3fafeer
I i T

o foTorR-31Tth: 21 S200 &R & U A1 Fsael o 91 &
BT 2, 39 a1¢ 113s T L110 & Usae gidl &l

Payloads

+ Payload to GTO: 4,000 kg

+ Capable of launching 4 tonne class GSAT
series satellites into Geosynchronous
Transfer Orbits.

« Payload to LEO: 8,000 kg
» With its powerful cryogenic stage, it can

place heavy payloads into 600 km altitude
Low Earth Orbits.

o SIS W Uelte: 4,000 foretms
42T & SIS Y@ & IuTa! hl (S TLshig
TR 3fffde # wifa el T T8
» LEO W Ueirs: 8,000 feparm

o 37U QTTETTeT ShATSIT 0T & 9T, T8 M1 Udls
1 600 fereft &l FHarg aTett geat i Faet sweret #
T GHdl 2




In total 7 launches till July 2023

Launch Launcher
SINo Title Date Type Payload

LVM3 M4 / Chandrayaan- July 14, LVM3 Chandrayaan-3
3 Moon Mission 2023

LVM3 M3 / OneWeb Mar 26, OneWeb Gen-1
India-2 Mission 2023

LVM3 M2 / OneWeb Oct 23, OneWeb Gen-1
India-1 Mission 2022

LVM3 - M1 /1 Jdul 22, Chandrayaan2
Chandrayaan-2 Mission 2019

LVM3 -D2 / GSAT-29 Nov 14, GSAT-29
Mission 2018

LVM3 -D1/GSAT-19 | Jun 05, GSAT-19
Mission 2017

LVM-3/CARE Mission Dec 18, Crew module Atmospheric Re-
2014 entry Experiment (CARE)

Importance for future missions

« LVM-3's successful launch of o TAdIUH-3 ¥ IGAH-3 I Ythel FETUuT YT e
Chandrayaan-3 as pivotal for the o foT Heeayul g1
Gaganyaan mission. « <gar-3 § Ht % forg W g yoTfer b gu
Chandrayaan-3 used multiple systems ToRaT TAT: WAHE-2C8 S200 Hifels Tu-31H Hied 3R
rated for humans: human-rated S200 solid 1110 faehrg gai |

strap-on motors and the 1110 Vikas o T GTGISTHT T I8T YR hl A 3dfee]

engine. 3T &l ol UefLd e &:

Gaganyaan project aims to showcase o A1 siafver a3t e @i et & ferg 400 foreft

India's human spaceflight capability: Shefl | @l fohdT SITQIT 3R d HRARS THg H I
« three astronauts will be launched to a 400 TRl ¥ G gedl TR e S|

km orbit for three days and will return
safely to earth, landing in Indian seas.




OneWeb at a glance

UK based firm - Building global + UK f&d &H - TR, @i 3R e o forg
communication network from space for 3dRer T afYeh AR -eddh o AT 2 @l &

governments, businesses, and communities. . T IeTeRs 18 Warui % 99 T 618 ITIE; ﬁtrq&a“f
Implements Low Earth Orbit (LEO) satellite el (VTSstl) e g, 29 ay 3 o

constellation of 618 satellites, sent in 18 « 9RA T MR VeRmmgaiet: T fares 3R SaReRes

launches in total; 3 in this year « 33 T BIfte 1, S LEO aifoded & i vect A
Bharti Enterprises of India: major investor 2| S & A S ST& 3 ATl 2|

el sl o ST A ATE 2023 T SgRaier & 36 a-ad IuUg T

Achieved global service readiness, a first for fohT: 3O Uga aresR 2022 7 off 36 I @i T
LEO operators. Soon to launch global T 9| ©

coverage. . « FIOISYe Argieldl: aad gu ot (UK) 3R ISRO &
ISRO launched 36 OneWeb satellites from ey g fafies (NSIL)

Sriharikota in March 2023; earlier also
launched 36 satellites in Oct 2022.

Commercial partnership: OneWeb Group
Company (UK) and ISRO’s NewSpace India
Limited (NSIL)
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Small Satellite Launch Vehicle (SSLV)

Configuration: 3-stage Launch Vehicle with three
Solid Propulsion Stages and a liquid propulsion
based Velocity Trimming Module (VTM).
Capability: Launches Mini, Micro, or
Nanosatellites (10 to 500 kg mass) into a 500km
Low Earth Orbits on ‘launch-on-demand’ basis
from SDSC/SHAR.

Features: Low cost, quick turn-around, multiple
satellite accommodation, launch on demand, and
minimal infrastructure.

Payload Capability
+ Single Satellite: Up to 500kg in 500km planar orbit.

+ Multiple Satellites: Three satellites ranging from
10kg to 300kg into a 500km Planar Orbit.

Technical Specifications
+ Stage 1 (SS1): HTPB based Solid Propellant
 Stage 2 (SS2): HTPB based Solid Propellant
+ Stage 3 (SS3): HTPB based Solid Propellant

 Velocity Trimming Module (VIM):. Fuel is MMH +
MON-3 (Liquid). It achieves desired velocity for the
insertion of the satellites into the intended orbit.

fa=amg; 9 319 Yutie dRuT 3TR Udh aict YuTie STefed ot
fefeT wiege (ATTm) o Trer 3-2Ru7 di-< dre |
&AaT: SDSC/SHAR & 'dif=g-3i-feAts" 3mer o A,
HTSeh! a1 441 STTET (10 F 500 fehetioms gezm ) &l 500
fHt LEO pefaii # off=g &hedl 8l
TIAYATT: & T, AR e-3R19S, Tehlieieh 3u¥g 3TaTd,
HIT TR @i-d 3R FATH g et
Udls emar

« Tehd ITUE: 500 foret Tdetta serm & 500 fhum deh |

«  THITAIH IUTE; 500 fopet T Trae sem & 10 fmom T 300
T ab o i SUTg|
qprtenl
o TROT 1 (THUYL): UASIHlsT SMeRd o1 oTies
o TIOT 2 (UHUYR): TISTIST SMeniid ol yuniesh
o RO 3 (THUY3): UASIHIsT STRA o1 oTiee

. aﬁaﬁ@ﬁw@ (dreium):. ga9 MMH + MON-3 (aRa)
Bl a’s’guus\'ﬁsmd hell B T o & forw gifesa o ure
AT B

2 launches till Feb 2023

SINo  Title
SSLV-D2/EOS-07 MISSION

SSLV-D1/EOS-02 Mission

2nd Launch in February 2023

Mission: Launch of EOS-07, Janus-1, and
AzaadiSAT-2 satellites

Orbit: 450 km circular orbit, 37-degree inclination

The previous flight, SSLV-D1 on August 7, 2022,
had shortcomings and failed to place the
satellites.
Satellite Information
1. EOS-07: An Earth Observation Satellite by ISRO,
weighing 153.6 kg.
2. Janus-1: A technology demonstration satellite
weighing 10.2 kg, from ANTARIS, USA.

3. AzaadiSAT-2: Weighing 8.8 kg, realised by Space
Kidz India. Integrated with scientific payloads
developed by 750 girl students across India.

Launch Date

Feb 10, 2023

Launcher Type Payload Remarks

SSLV

TRad 2023 H gH Al
g E0S-07, Janus-1, 3R AzaadiSAT-2 3usigl &
q&qur

hefT: 450 febrit Tetren? e, 37 feiit g

7 37T, 2022 o Ul IgH, TqugUadl-si1 § st off
3 3ue! bl TG e B I e |

1. EOS-07: 351 &1 Ueh YedT Hacier- UYg, TorEeht asi
153.6 forettam &

2. -1: Gered, guay § 10.2 framm™ asi-1 Ueh Hieiiiren]
e SWE|
HTTIe-2: a9 8.8 fohatium, Wy fergst 2fear grT fAfial
T2 9RA H 750 B3 g1 fdehidd d=f1i-eh Uels & &ref




Sounding Rockets

About Sounding Rockets-1

+ Sounding rockets are one or two-stage
rockets with solid propellants.
« Used for upper atmospheric research and
space research.

 Serve as test platforms for new
components for launch vehicles and
satellites.

» Historical Context

+ Thumba Equatorial Rocket Launching
Station (TERLS) established in 1963.

« First sounding rocket launch on 21
November 1963 marked the start of the
Indian Space Programme.

« Initial rockets were imported from Russia
(M-100) and France (Centaure).

* YRG! Ache 31 YUTigeh dlet Udh AT &l TR0T dlel

e Bid &
o UL IGHESART U 3R Jafier FHE & foy
IUANT T ST 8 |

* Y&AYUT aTEAl 3R IUUE! & foTT 7T el & fow
TRIIUT He

- Ufceriae gaof

* T eI ehe wit=rT L2 (TERLS) 1963
H =rfud feram

+ 21 FdeR 1963 ! Ugcl TARSfeT Ache did = YR
3fafier richH o BT ! fafed fepam

* TR Fohe &7 (TH-100) 3R Wi (Jers) T
3T fohT 77T 9




About Sounding Rockets-2

Development in India

+ Indigenous sounding rockets launched from
1965.

+ Rohini Sounding Rocket (RSR) Programme
consolidated all activities in 1975. RH-75 was
the first truly Indian sounding rocket in
1967, followed by RH-100 and RH-125.

Operational Capabilities

» Three versions: RH-200, RH-300-MKk-II, RH-
560-MK-II.

« Payload range from 8-100 Kg.
« Altitude range from 80-475 km.
Launch Sites
» Thumba, Balasore, and SDSC-SHAR are
primary launch pads.
Significance

» The sounding rocket programme laid the
foundation for advanced launch vehicle
technology in India.

o YRA H faerg

+ 1965 ¥ T@esit sounding rockets @i fhy 0|

o AfRUR ARIET Aehe (ARTHIAR) HrRiHA 7 1975 H Feit
miffafert s gafend fendT| 1967 # ARTH-75 Ugell
EIRSIEED e o1, 58 S 3RTI-100

aﬁwmm%r—_lZS Of

« GiATe efHare

o oI ¥&&0T: RH-200, RH-300-MK-11, RH-560-
MK-III

« TUdiie 397 8-100 foradiama des 31
o are dmr 80-475 for,

° f 5\

- gra, AR 3R SDSC-SHAR wierfies et e €|

. 'q'ga

« gRfeT Aohe BRIhH 4 YRA & I~Td Y&UT dig
TN bl i Tt |

Achievements

The first sounding rocket to be launched
from Thumba was the American Nike-
Apache - on November 21, 1963.

After that, two-stage rockets imported
from Russia (M-100) and France
(Centaure) were flown.

The ISRO launched its own version -
Rohini RH-75 - in 1967.

The ISRO has launched more than 1,600
RH-200 rockets so far.

The rocket celebrated its 100th
consecutive successful mission on July 15,
2015.

It celebrated the 200th successful launch
of the Rohini RH-200 sounding rocket in
2022.

o 21 FdaR, 1963 oI LT F Wi~ fhdT ST dTell Ugell
R3S Ache IHRPT ATsch-3TaTe 2|

« 39 918 ¥ (TH-100) 3R WY (FerR) I 3marfad
3 TROT} Tl ehe IeTT T |

o S 1967 H U1 TG Bl HLHIT - TG0
JRTA-75 - di=a fohaT|

o THA T 3G P 1,600 F 31 RTI-200 Ache
i fhU gl

o 3RUF-200 Ak 4 15 Sere 2015 el U1 10047
TR T TR H9TT|

e IMRUT-200 Fbe 7 2022 F 34T 2009 THhed
T&quT g1 fohar|




Reusable Launch Vehicle - Technology
Demonstrator (RLV-TD)

A . e
STAGES Y

> : First stage of <

Isro is working on rocket ffmng &, oposiechios

reusable launch  ° after separation computer controls

technology

where it will

reuse firstand 2 o

second stages 1 Vertical landin anding on an

of a rocket of first stagg o ta’lrstm). \(/ivm
Lift-off from on sea. Will foerrfit:afe
Sriharikota be reused for e

more launches




RLV travelsfurther uptoa . !
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The reusable launch vehicle (RLV)
will touch Mach 5 (five times the
speed of sound), re-enter

WHAT THE FUTURE
HOLDS FOR ISRO

A

{ .“ .

atmosphere and land on water

CONVENTIONAL ROCKET

Today, using a conventional
rocket, it costs

$5,000 .....

1kg of payload in orbit

O,
REUSABLE LAUNCH e,
VEHICLE

A reusable vehicle
can do the same for

per kg of payload

India’s current

annual spend for
satellite launches

» Exclusive use of

RLVS will bring down
this cost 10 times

RLV-TD

Conceived by the Indian Space Research
Organisation (ISRO).

Aimed at developing a Two Stage To Orbit
(TSTO) reusable launch vehicle.

Began in 2012, Tests started in 2016
Configuration and Objectives
The RLV-TD is a winged vehicle.

Evaluates technologies like powered
cruise flight, hypersonic flight, and
autonomous landing.

Utilises air-breathing propulsion for these
tests.

o R AFaRel FTIYM e (ZTRN) gRT Hehfeud
o P I8 ¢ LW ¢ 3ffee (TSTO) I: Wy wli=d

o\ (N
aTe faadd T 8l

« 2012 ® & 53T, 2016 H <& Y& gaT
o fomarg ek 3ee7

* HARYALI-CIE] Teh Uagerd dTe o |
ST Aefeilent ol Hedidhd hedl ¢l
o A AT o foTy Irg- 4T YUTIGH T IUANT Il &l




RLV-TD

+ Recent Milestones: ISRO successfully carried
out the landing experiment on April 2, 2023.

» Executed at the Aeronautical Test Range in
Challakere, Chitradurga.

+ Second test, LEX, validated integrated
navigation, guidance, and control system.

+ Programme Objectives

 Develop a scalable version of a fully reusable
Two Stage To Orbit (TSTO) system.

* Long-term Impact
Aims to reduce launch costs by a factor of 10.

Contributes to making space exploration
more accessible and sustainable.

Timeline

Final version expected to take 10 to 15 years
for development.

o TR 2 3, 2023 I TS TN Dl TheldTgden

3sTrH T
o Teergt & daache H TaRiHIfedhd o 31 | fHeaied femar
REN

o IR ULEI0T, LEX, HI=T Uehlghd Afaie, HRfeef 3R
f2=1oT JoTrett|

o PIUhH & 8T

o QU R U I WY ¢ T ¢ Jifeie (SUaerst) yorat

T Ueh Thaldd YLhIT faesird e |

o Sefeifere waE

* =T AR I 10 AT dh HH el ol A ¢

« 3iaReT SAY0T T TH JAY I B e T 81

. T

. ;ﬁn@w%%ﬁﬁraﬁloﬁlswwﬁaﬁ@ﬁa
|

Comparison with Starship of Space X

Development Stage

« RLV-TD: Experimental phase, successful
landing experiment on April 2, 2023.

« Starship: More advanced stage of
development.

Design
Both designed as Two Stage To Orbit
(TSTO) systems.
Payload Capacity
+ RLV-TD: Not disclosed.

« Starship: Higher but varies based on
mission.

Mission Scope

» Both aim for accessible and sustainable
space exploration.

« Starship: Also designed for human
missions to Mars.

o foorg & TwoT

o IRTAI-CIST: TTATes TRuT, 2 3 2023 &l I
Ty
o TRIAT: faenTa o 31fdes 31 T0T|

. %GTET{

« M1 &l ¢ W ¢ 3ffeie (TSTO) fzen & wu #
&St frar mar 21

e HIR &HAT

o HARUAI-CIST: TATET g [ohdT 74|
o TR IR dAfcha T & MR TR 9= grdt 21

o A 7 T

o I T AT G 3R Reanrs; stafer srawor 1

o TRIAT: HId Ug W T fH9H & foru o fesirsT
frarmar gl




Space Shuttle Programme of NASA

Fourth human spaceflight program by NASA.
Operational from 1981 to 2011.

Routine Earth-to-orbit crew and cargo
transportation.

Composed of an orbiter and two reusable solid
rocket boosters.

Carried up to eight astronauts and 50,000 1b
(23,000 kg) of payload to low Earth orbit (LEO).
Only winged crewed spacecraft to achieve orbit
and landing.

Large payload deliveries to various orbits,
including ISS.

Crew rotation for ISS and Hubble Space Telescope
service missions.

Designed for 100 launches or 10 years'
operational life.

Final mission, STS-135, ended on July 21, 2011, at
Kennedy Space Center in Florida.

1T g7 e JG 3iafiel 38T BrishH |

1981 ¥ 2011 de gfeaTaH |

AT Geail-g-hefl TTeieh &t SR BT URkae |

Teh 31 3R & I TaIed ol ke I8 I ST 2

3Te Sfafer At 3k 50,000 6iE (23,000 foawm) Udrs
T gt el FHael el (TASstT) ddh of ST 1T |

e 3R AT T YT he o ToTT e Ul dTelT dTeieh ol
CIGISRIRARIG]

AEUHTY Hied faf o= hensti 7 9g Uedre ol feefiad
HAETHTY 3R gl T Ccieehiy JaT g & ferg & Acer|
100 af=r a1 10 I1e & gRere Stiad & forw fesime foran
el

S [, THIUE-135, 21 S[aré 2011 ol Flieel
oISl T Y H FHTT g |




Q1 (2018)

Q. With reference to India’s satellite launch
vehicles, consider the following statements: (2018)

1.

PSLVs launch the satellites useful for Earth
resources monitoring whereas GSLVs are
designed mainly to launch communication
satellites.

Satellites launched by PSLV appear to remain
permanently fixed in the same position in the
sky, as viewed from a particular location on
Earth.

GSLV MK III is a four-staged launch vehicle
with the first and third stages using solid rocket

motors, and the second and fourth stages using
liquid rocket engines.

Which of the statements given above is/are correct?

a) 1 only
b) 2 and 3
c)1and2
d) 3 only

* Q. YRd o IUUE W&IYUT dTe-l & A H, Fmferfad sl w=
foamr &% (2018)

IoUad! gedt Farer! e R o forg Iuaf Jurg! ol
Wl Id ¢ STaich SITUHUAd! ohl 7 ¥ I TR IuUel b
Wi & o foly fesire fhar T g

g qerd! gRT YaIftd 3uis gedl o2 fohell faeis = &
3T TR 31T B 39T TR H wt #9 ¥ TR Udid gid &

SUHUd! UHS 111 Teb IR 0T aTell FequT I & fSram
gl 37T dTE TRUT H 31 3ehe Hied bl IUTNT fohaT STrar
2, Sﬁ%@%aﬁ?aﬁwﬁwmmwwm
iG]

o SW U H H G B A1/d T 8 /8?

had 1
23R 3
18R 2
ad 3




Which of the following statements is NOT
true about the Polar Satellite Launch Vehicle
(PSLV)?

a)

b)

c)

d)

PSLV is an expendable launch vehicle
used by the Indian Space Research
Organisation (ISRO).

PSLV is primarily used to place satellites
into geostationary transfer orbits.

PSLV has been used for launching
satellites into sun-synchronous orbits.

PSLV has four stages, using solid and
liquid propulsion systems alternately.

Which of the following statements is NOT
true regarding the Reusable Launch
Vehicle-Technology Demonstration
Programme (RLV-TD) by the Indian Space
Research Organisation (ISRO)?

A) The RLV-TD programme aims to

develop a scalable version of a fully
reusable Two Stage To Orbit (TSTO)
space transportation system.

The RLV-TD has undergone the tests to
validate its integrated navigation
guidance and control system.

RLV-TD will be used for Gaganyaan
Mission
The programme aims to bring down the

launch cost by a factor of 10 by applying
various new technologies.

Yd1g IuTE Y&UUT I (PSLV) & aR H fferfad
T T HoH I T8l 82

a)

b)

JITEUd! WA Sdieer STHY o (38)
IR YA fohdT ST aTelT U o9 AT Y&uT I
gl

JIUUedl ol UL H%H €Y § Iuel ol Yelfdeh
TIA0T helTaT § T e ob folT fohaT STar
8l

YITEU! ol SULNT IUUE! bl -GHIcTeh
Fefal T A & o ey fehar T 81
fuguad! & IR o078, forad Srd-a7d & ol
3TR e YUTIE YUTTa! bl SUAT fehdl SITdT & |

HRATG 3HARe] FHE T (3E) gRI G: Ty
T&IqUT IH-YTEIRTehT Wesld hrdshH (TRUAdI-Cle!) o
oy 7 e § 8 o 91 e 9 TRl 872

a)

b)

c)

d)

HARUAGI-CIE] hichH T 16 2 a8 9 I
TRy ¢ EST ¢ SHffde (Tggdia) sidie ufias
TUTTCAT ST Ueh Tehalddl TahiU] faehiid el 8l
SRUAGI-CIET = AU Yehlehd AT AFTERH 31X
FI=10T JuTTatt ol AT el & foTT aeieroT fopam 8
T eF & 0w sTRuadi-crer o1 IuanT forar
ST

SHIIcHH ol W8 [afS=~ 2 qhrilchl ohl TN Hich
W= AT i 10 AT HH T 2




Q4

Which of the following statements is correct SNEehg dedse A @idhd (SHuguadr) 3 SHuguad
regarding the Geosynchronous Satellite Launch A1 111, B Taaud3 (= @idhd HTen-3) o A8 I ot ST
Vehicle (GSLV) and the GSLV Mark III, also known ST &, o dag # fAefoiad 3 O i 97 52 Jal 67
as LVM3 (Launch Vehicle Mark-3)? 1. SHuguedt 3R Tadun3 St & Sac aie Tuites aRoit
1. Both GSLV and LVM3 use only liquid UGN L ¢ |
propulsion stages. . SHued! #1eh 111 T SHUHUad! o YR ST el qaiT
GSLV Mark I1I is designed to carry heavier H Rl Udie o S o fory fesie forar 2|
payloads compared to the earlier versions of . LVM3 &l 30T 41 ¥9 & a5 S8 STl bt Ferelt
the GSLV. el &1 el H i et o ferU T STl 8, Sfaifeh GSLV
LVMS3 is primarily used for launching very T UL TSrAIEh e hefratt o fory fomar Siran &
heavy satellites into lower Earth orbit, while 4. LVMS3 & Hg siafier 3s et 3 forg gem 9 %
GSLV is used for geosynchronous orbits. forg off st forn T 21
4. LVM3is designed to be capable for human Code:
spaceflight missions. 4 1and?
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Which of the following statements is accurate AR AR TG T (3T & Feo 7 gaig
concerning the relationship between the Polar 3UUE Y& I (YUaUed!) 3R Q& ok o sl
Satellite Launch Vehicle (PSLV) and sounding Goiey o Yoy H FEfeRId 3 I Sl 91 Hy= Tl 67?
rockets in the context of the Indian Space a) UIUqUae 3R i Hahel i 31T ST 7T

Research Organisation (ISRO)? siafer I et % forw gafia frar s g

A) PSLV and sounding rocket.s are now being b) @ ke duageat & ferg % e & iR S
augmented for the upcoming human TUTtegs TENTh & e[ ST T & ¢
spaceflight missions. c) UUHUdr 3R GTET ke ST el IUTNT 7 TG

B) Sounding rockets were a precursor to the A IUTEl bt Fr-gedt 3k vauedien daret & ot
development of PSLV and provided H & Tore fopa STraT 81

foundational experience in solid PSLV 1 T & SR e a3 9 2 ot

propellant technology. eite o wEm A A
Both PSLV and sounding rockets are

predominantly used for launching
satellites into low-earth and SSPO orbits.

Sounding rockets are larger and capable
of carrying heavier payloads compared to
PSLV.




