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Vikram-1, India’s First Privately
Developed Orbital-Class Rocket
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Vikram-1: India’s First Privately Developed Orbital-Class Rocket” marks India's new era in the
space sector. The Vikram-1 is developed by Hyderabad-based firm Skyroot Aerospace and is
the first privately built rocket developed by the aerospace start-up to put satellites in orbit. India's
private contribution to space technology has started since its space sector reforms, as is
reflected by the mission. Furthermore, Vikram-1 showcases India's indigenous innovation and
capabilities in advanced engineering and cost-efficient space launches, which can enhance its
market capabilities in the commercial space launch industry.

Vikram-1 Key Highlights

First private fully developed orbital launch vehicle from India.

It was developed by Hyderabad-based start-up Skyroot Aerospace.

It is named in honour of Dr Vikram Sarabhai, the father of the space program in India.
To be used to launch small satellites into Low Earth Orbit (LEO).

Built entirely using carbon composite material.

Applies sophisticated 3D-printed rocket engines.

Favours business launches placed by satellites.

Significant step towards the private space industry in India.

Like India's space sector reforms, the incentive was developed.

Aided by expected growth in crewed work for others, India is expected to gain in the
global launch services market.
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What is Vikram-1?

Vikram-1 is a small satellite launch vehicle to be developed by a private venture called Skyroot
Aerospace, which will launch satellites into orbit on a three-stage rocket system developed
partly or completely by the company. Unlike sounding rockets, Vikram-1 can reach orbital
velocity, so satellites can be placed in orbit after they are launched.

In addition, the rocket uses low-cost carbon-composite materials and sophisticated propulsion
systems that are both easy to launch and efficient. As a result, Vikram-1 is likely to cater to the
booming market of small sky-sat launches around the world.

Technical Features of Vikram-1

e A Lightweight Carbon Composite Structure by construction with carbon fibre composite,
the rocket is lighter, more efficient, stronger and has a bigger payload.

e Advanced 3D-Printed Engines: 3D-printed rocket engines made in the country, which
bring down manufacturing time, cost and fire-proofness.

e 3-stage Configuration: three-stage launch system that efficiently delivers into orbit for
the deployment of a satellite.

e Utilises a modular design, permits additional changes in mission profile, and
accommodates various customer payload requirements.

e Small Satellite Launch Capability: Designed to launch nano, micro and small satellites
(4 to 600 kilograms) in Low Earth Orbit (LEO) and Sun-Synchronous Orbit (SSO).

e Cost-Effective Launch Vehicle: Designed to offer the world increasing small satellite
commercial-and-dedicated launching at an affordable cost.

e Lightweight design and optimised propulsion provide high payload efficiency, which not
only maximises payload performance, but also cuts launch costs.

e Indigenous Technology: Advanced Indian technology and innovative aerospace
technology have been designed and manufactured.

Important PYQs on Indian Space Technology

Year Exam Question Options Answer

202 UPSC Aditya-L1 Mission is  (a) Geostationary Orbit (b) L2 (c) L1 Lagrange

4 Prelims  placed at which Point (c) L1 Lagrange Point Point
location? (d) Polar Orbit

202 SSC Which Indian (a) DRDO (b) ISRO (c) HAL (b) ISRO

3 CGL organisation (d) BEL

developed the
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NavIC navigation
system?

PSLV is mainly used
for launching
satellites into which
orbit?

Which launch
vehicle is popularly
known as ISRO's
'Workhorse'?

NavIC provides
navigation services
mainly for:

Chandrayaan-2
consisted of which
three components?

With reference to
NavIC, consider the
following
statements...

EMISAT is primarily
associated with:

GSAT satellites are
mainly used for:

South Asia Satellite
(GSAT-9) was
launched mainly to:

(cLASS24)

(a) Geostationary Orbit (b)
Sun-Synchronous Polar Orbit
(c) Lunar Orbit (d) Medium
Earth Orbit

(a) GSLV (b) SSLV (c) PSLV
(d) LVM3

(a) Entire World (b) India and
about 1,500 km beyond its
borders (c) Europe (d)
South-East Asia only

(a) Orbiter, Lander & Rover
(b) Rocket, Capsule &
Satellite (c) Orbiter, Space
Station & Rover (d) Lander,
Probe & Shuttle

(a) 1 only (b) 2 only (c) Both 1
and 2 (d) Neither 1 nor 2

(a) Weather Forecasting (b)
Electronic Intelligence (c)
Navigation (d)
Communication

(a) Communication (b)
Agriculture (c) Navigation (d)
Weather Forecasting

(a) Military Surveillance (b)
Regional Communication (c)
Weather Monitoring (d) Lunar
Exploration

(b)
Sun-Synchronous
Polar Orbit

(c) PSLV

(b) India and about
1,500 km beyond
its borders

(a) Orbiter, Lander
& Rover

(c) Both 1 and 2

(b) Electronic
Intelligence

(a) Communication

(b) Regional
Communication
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201 UPSC IRNSS (NavIC) is (a) Global Navigation (b) (b) Regional
6 Prelims developed to Regional Navigation (c) Navigation

provide: Military Radar (d) Weather

Services

201 SSC India's Mars Orbiter  (a) Chandrayaan (b) (b) Mangalyaan
5 CGL Mission is also Mangalyaan (c) Aditya (d)

known as: Astrosat

Vikram-1 to Become India’s First Private Orbital-Class Rocket:
Conclusion

For India, Vikram-1 is their first privately developed rocket for their journey into orbit. It reflects
how the country has moved from a government-takeover space programme to a
co-entrepreneurial and co-operative setup with a significant role for private players.
Furthermore, it offers a low-weight design, the use of advanced technologies, and a commercial
bias that leaves India on gunpoint for competing in the global market of small satellite launch
service providers. With private sector involvement on the rise, Vikram-1 is poised to be a key
player in the future of Indian space innovation and commercialisation.

India’s First Privately Built Orbital-Class Rocket Takes Flight
(FAQs)

Q1. What is Vikram-1?

Vikram-1 is India's first privately developed orbital-class rocket designed by Skyroot Aerospace
for launching small satellites into Low Earth Orbit.

Q2. Who developed Vikram-1?
Skyroot Aerospace, a Hyderabad-based private space startup, has developed it.
Q3. Why is Vikram-1 important?

It marks India's first privately built orbital rocket and showcases the growing role of private
companies in the country's space sector.

Q4. What is the payload capacity of Vikram-1?

Vikram-1 can carry approximately 300 kg of payload to a 500 km Sun-Synchronous Orbit.
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Q5. Which technologies make Vikram-1 unique?

Its key technologies include a carbon-composite structure, 3D-printed rocket engines, modular
design, and cost-effective launch architecture.

India, Malaysia, and Singapore Unvell
I-2SEA Submarine Cable System

—_— e —

-ZSEA

Submarine
Cable System

Learn how India, Malaysia and Singapore unveil the I-2SEA Submarine Cable System to
strengthen digital connectivity, internet infrastructure, and regional economic cooperation.

The I-2SEA Submarine Cable System is a new initiative by the Indian and Malaysian
governments, along with companies from Singapore, to enhance digital connectivity in Asia.
India-International Submarine Cable Express Across the East (I-2SEA) is a high-capacity
submarine cable programme that's meant to boost internet speed and enhance data
transmission and supply resilient digital infrastructure between the three countries. Additionally,
the project helps India to achieve the government's vision of becoming a global digital hub and
secures and establishes low-risk cross-border connectivity. The I-2SEA Submarine Cable
System is anticipated to contribute significantly to regional economic integration as the demand
for cloud computing services, Al services and digital services keeps increasing.
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Overview: |I-2SEA Submarine Cable System

Feature Details
Project Name India-International Submarine Cable Express Across the East
(I-2SEA)
Type Submarine Fibre-Optic Cable System
Countries India, Malaysia, Singapore
Connected
Medium Undersea Optical Fibre Cable
Primary Purpose High-speed international data connectivity
Key Benefits Faster internet, higher bandwidth, lower latency
Supports Cloud Services, Al, Data Centres, Digital Trade
Strategic Region Indo-Pacific
Importance Strengthens regional digital infrastructure

What is I-2SEA Submarine Cable System (SCC)?

The programme of India, Malaysia and Singapore unveils the I-2SEA Submarine Cable System,
which is set to create a new international fibre-optic cable network between the three nations.
The system is capable of transporting huge amounts of data on the web, over optical fibres on
the seabed.

There are several advantages of submarine fibre-optic communications over satellite
communications, including much greater bandwidth, lower latency and higher reliability.
Therefore, they have emerged as the backbone of the world's Internet connectivity, carrying
over 95% of global Internet traffic.

Objectives of the I-2SEA Submarine Cable System

The main goals are to:

Enhance the digital linkage between Indian and Southeast Asian countries.
Enliven World Wide Web bandwidth.

To support the rapidly growing digital economy.

Improve the cybersecurity and network resilience of regions.

Support speedy cloud and Al services.
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Enhance trade in the digital arena.
Facilitate investments in information technology infrastructure.
Improve capacity in communications.

Previous Year Questions (PYQs)

Year

202
4

202

202

202

202

202

Exam

SSC
CGL

UPSC
Prelims

SSC

CHSL

CDS

AFCAT

SSC
CGL

Question

Which medium carries
most of the world's
international internet
traffic?

India Stack is primarily
associated with:

Optical fibre
communication works on
the principle of:

Which of the following
provides the highest
bandwidth for data
transmission?

Which communication
medium offers the lowest
latency for international
internet connectivity?

The main advantage of
optical fibre
communication is:

Options Answer
(a) Communication (c) Submarine
Satellites (b) Microwave Fibre-Optic
Towers (c) Submarine Cables

Fibre-Optic Cables (d)
Radio Waves

(a) Renewable Energy (b) (b) Digital Public
Digital Public Infrastructure  Infrastructure
(c) Space Technology (d)

Defence Manufacturing

(a) Reflection of Sound (b)  (b) Total Internal
Total Internal Reflection (c)  Reflection
Refraction (d) Diffraction

(a) Twisted Pair Cable (b) (c) Optical Fibre
Coaxial Cable (c) Optical Cable

Fibre Cable (d) Copper

Wire

(a) Satellite Communication (b) Optical Fibre
(b) Optical Fibre Cable (c) Cable

Radio Transmission (d)

Microwave Communication

(a) High bandwidth and low  (a) High

signal loss (b) Low bandwidth and
installation cost only (c) low signal loss
Requires no repeaters (d)

Uses electrical signals
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202 UPSC Which technology forms  (a) Optical Fibre Network (a) Optical Fibre

0 Prelims the backbone of modern  (b) Copper Cable (c) Network
high-speed internet Satellite Television (d)
communication? Radio Broadcasting
201 SSC Which phenomenon is (a) Diffraction (b) Total (b) Total Internal
9 CGL used in optical fibre Internal Reflection (c) Reflection
communication? Dispersion (d) Polarisation
201 RRB Fibre-optic cables (a) Electrical Pulses (b) (b) Light Pulses
8 NTPC transmit information in Light Pulses (c) Sound
the form of: Waves (d) Magnetic Signals
201 SSC Which communication (a) Copper Cable (b) (b) Optical Fibre

7 CHSL system is considered the  Optical Fibre (c) Coaxial
fastest for high-speed Cable (d) Radio Link
internet?

India, Malaysia, Singapore Unveil I-2SEA Cable: Conclusion

The latest I-2SEA Submarine Cable System announcement by India, Malaysia and Singapore
marks the continued significance of secure high-power digital infrastructure in the current
digitally connected world. The project will also enhance regional cooperation, optimise internet
bandwidth and lower latency, thereby boosting digital transformation in South and Southeast
Asian countries. Moreover, it reflects India's vision to become a digital hub in the world and
upholds economic growth, innovation, and technological cooperation in the Indo-Pacific region.

India Unveils I-2SEA Submarine Cable Project (FAQS)

Q1. What is the I-2SEA Submarine Cable System?

The I-2SEA (India-International Submarine Cable Express Across the East) is a high-capacity
undersea fibre-optic cable system connecting India, Malaysia, and Singapore.

Q2. Why is the I-2SEA Submarine Cable System important?

It improves international internet connectivity, increases bandwidth, lowers latency, and
strengthens regional digital infrastructure.

Q3. Which countries are connected through the I-2SEA Submarine Cable
System?
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The system connects India, Malaysia, and Singapore, with the potential for future regional
expansion.

Q4. How do submarine cables transmit data?

They use optical fibre technology to carry data as light signals across the ocean floor,
enabling fast and reliable communication.

Q5. What are the benefits of the I-2SEA Submarine Cable System?

It supports cloud computing, Al, fintech, digital trade, data centres, and secure cross-border
communication while improving internet resilience.

MANAS, India’s Al-Powered Digital
Shield Against Drug Abuse

= SoftBank "TINGE

—Unveil ——

-2SEA

Submarine
Cable System

The Artificial Intelligence (Al) powered initiative to launch India's foremost Digital Shield against
Narcotics is a forward-thinking digital solution aimed at bolstering the battle against drug abuse
in India.MANAS is India's most advanced digital solution powered by Artificial Intelligence (Al),
data analytics, and real-time monitoring that forms the core of India's Digital Shield against
Narcotics. The platform will facilitate detection, prevention and disruption of drug trafficking
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networks as well as provide a platform for coordinated action by law enforcement agencies.
Furthermore, with the help of cutting-edge technologies in the field of intelligence gathering,
predictive analysis, and swift response, MANAS contributes to the government's agenda by
working toward a drug-free India. Crimes involving drugs are growing more complex and
sophisticated, and the MANAS approach is a major leap towards technology-based drug
enforcement.

What is MANAS?

MANAS: India's Al-Powered Digital Shield Against Drug Abuse is a Digital Intelligence platform
featuring Al to combat suspicious patterns, big data analytics and aid narcotics investigation.
The system connects data from various sources and enables authorities responsible for drug
enforcement to identify trafficking routes, track criminal movements and enhance operational
speed and efficiency. In addition, Al can help to identify emerging threats sooner than with
traditional detection methods.

Objectives of MANAS

The big goals are:

To prevent all forms of drug abuse in India.

Identify an organised network for trafficking in drugs.
Strengthen intelligence-led investigations.

Enhance inter-agency coordination.

Support predictive policing.

Enhance digital surveillance.

Promote data-driven decision-making.

Develop an anti-drug network infrastructure with technology.

Why is MANAS Important?

As per the official statement of the Ministry of Home Affairs (MHA) and the Narcotics Control
Bureau (NCB), the setting up of MANAS is a landmark measure to bolster the drug fight mission
of the country based on its technology-based approach. Its importance includes:

e Data Analysis with Artificial Intelligence (Al): Applies Al to study data and uncover
patterns in drug trafficking.

e Early Threat Detection: Identifies suspicious activities that can escalate to significant
narcotics offences.

e Better Enforcement: Provides stronger intelligence capabilities to aid investigation and
targeted anti-drug operations.
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Real-Time Coordination: Provides enhanced information sharing by and with central and
state enforcement agencies.
Quick decision-making: Gives data-driven insights for swift responses in operations.
National Anti-Drug Mission: Uplifts the Government of India's dream of a Nasha Mukt
Bharat (Drug-Free India)
Better Internal Security: Provides better facilities for combatting organised drug
syndicates and enhances internal security at the border in terms of drug trafficking.
Technology-Enabled Governance: Examples of how Al and digital technologies are
being used to help provide effective, public-safety solutions in the area of governance.

PYQs on Government Digital Missions

Year

202
4

202

202

202

Exam

UPSC
Prelims

UPSC
Prelims

SSC
CGL

CDS

Question (with Options)

IndiaAl Mission, frequently seen in the news,
primarily aims to:Options: (a) Develop an
indigenous Al ecosystem (b) Expand nuclear power
generation (c) Promote tourism infrastructure (d)
Develop national highways

With reference to the Crime and Criminal Tracking
Network & Systems (CCTNS), consider the
following statements:1. It connects police stations
across India through a nationwide network.2. It aims
to create a centralised crime and criminal database.
Options: (a) 1 only (b) 2 only (c) Both 1 and 2 (d)
Neither 1 nor 2

ICJS (Inter-Operable Criminal Justice System)
integrates which of the following institutions?
Options: (a) Police, Courts, Prisons, Prosecution and
Forensic Laboratories (b) Banks and Insurance
Companies (¢) Railways and Airports (d) Panchayats
and Municipal Corporations

The National Intelligence Grid (NATGRID) has
been established primarily to:Options: (a) Improve
agricultural productivity (b) Integrate databases for
intelligence and security agencies (c) Monitor weather
conditions (d) Promote digital education

Answer

(a) Develop an
indigenous Al
ecosystem

(c) Both 1 and 2

(a) Police, Courts,
Prisons,
Prosecution and
Forensic
Laboratories

(b) Integrate
databases for
intelligence and
security agencies
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NATGRID is mainly associated with:Options: (a)
Internal Security (b) Space Research (c) Ocean
Mapping (d) Financial Inclusion

Artificial Intelligence is increasingly used in
governance for:Options: (a) Predictive analysis and
decision-making (b) Printing currency notes (c) Textile
production (d) Mining operations only

The National Cyber Coordination Centre (NCCC)
is primarily meant for:Options: (a) Monitoring cyber
security threats (b) Launching communication
satellites (c) Managing civil aviation (d) Border
infrastructure development

The Crime and Criminal Tracking Network &
Systems (CCTNS) project is implemented under
which Ministry? Options: (a) Ministry of Home
Affairs (b) Ministry of Defence (c) Ministry of
Electronics and Information Technology (d) Ministry of
Finance

NATGRID is best described as:Options: (a) A
national intelligence database integration platform (b)
A regional navigation satellite system (c) A digital
payment platform (d) A weather forecasting network

The Digital India Programme was launched
in:Options: (a) 2014 (b) 2015 (c) 2016 (d) 2017

(a) Internal
Security

(a) Predictive
analysis and
decision-making

(a) Monitoring
cyber security
threats

(a) Ministry of
Home Affairs

(a) A national
intelligence
database
integration
platform

(b) 2015

Conclusion on MANAS: Digital Initiative to Fight Drug Abuse

Bolster Inquest of Narcotics And Source Of Organised Crime (MANAS) is an innovative program
termed as the Digital Shield Against Drug Abuse, which constitutes a game-changing revolution
in India's efforts to combat drugs and organised crime. The platform integrates Artificial
Intelligence, Machine Learning & Big Data Analytics to collect more intelligence faster, and
allows for predictive policing & better coordination among different enforcement agencies. In
addition, it can play a crucial role in assisting India's larger digital governance plan as well as
reaffirm the commitment to a global, tech-enabled and drug-free Indian society.
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MANAS App: India’s Anti-Drug Initiative (FAQS)

Q1. What is MANAS?

MANAS is an Al-powered digital platform developed to strengthen India's fight against drug
abuse and narcotics trafficking through advanced analytics and intelligence.

Q2. What technologies are used in MANAS?

The platform uses Atrtificial Intelligence (Al), Machine Learning (ML), Big Data Analytics, Cloud
Computing, and Predictive Analytics.

Q3. What is the main objective of MANAS?

Its primary objective is to detect, prevent, and disrupt drug trafficking while improving
coordination among law enforcement agencies.

Q4. How does MANAS help law enforcement?

It provides real-time intelligence, predictive analysis, automated data processing, and digital
decision support for faster investigations.

Q5. Why is MANAS significant for India?

It modernises anti-narcotics enforcement, strengthens digital governance, supports Al adoption,
and contributes to the goal of a drug-free India.

HINDI
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