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INDEX OF CORE INDUSTRIES (ICl)
New Series (Base Year 2022-23)

> Coal * Measures performance of
"// * ' E\‘ ’ 8 core industries.
/' Electricity + Together contribute ~40% of
(B Crude Oil . the Index of Industrial
= N | Production (IIP).
= 8 CORE @ | . Compiled by DPIT.
‘\ Cement \ INDUSTRIES Natural . Leading indicator of
e .03 | industrial growth.
- v B ¢ Newseries with
e/ Y Sy Base Year 2022-23.
N / P"’du‘f}"" * Helps in economic planning

\ Fertilisers and policy formulation,

VALUE ADDITION: Used to gauge industrial
momentum and sectoral trends.

4 KEYWORDS: ICI, IIP, DPIT, Industrial Growth,
Core Sector, Indicator

PRIME MINISTER SHRI NARENDRA MODI'S
STATEMENT
At the Start of Monsoon Session of 2026

* Monsoon Session commenced

* Outlined Government’s legislative
agenda and policy priorities.
* Reiterated commitment to

i - - o ... - . - ™
Key Focus Areas
e E— L

* Emphasis on inclusive growth,
reforms, and innovation.

* Strengthening of cooperative
federalism and institutional

.nl m 6 O accountabily

mﬂ:’ Inclosive  Ecomemic | National wama ' *» Focus on welfare delivery and
204r | Devolopment  Reforms | Security  |Governance national security.

 — = . / J\ WA J

VALUE ADDITION: PM'’s statements set the tone for policy
priorities and upcoming legislations.

KEYWORDS: Parliament, Monsoon Session, Legislative Agenda,
Governance, Reforms, Viksit Bharat

.

| a PUMPED STORAGE PROJECTS (PSPs)

e —
| Upper‘ + Store energy by pumping water
- A\l Reservoir uphill during low demand.
PUMP MODE * Release water to generate power
NERATE M -
(Off-Peak) - E(Pe?k] — during peak demand.
Water pumped R =i Provide 9nd stability and
up uslng down to load balancmg.
SUTpII{S. geﬂemte * Enable Iuge-sczle renewable
electricity / electricity energy integration.
: * High capital cost; long gestation
period.
* Environment and land
considerations.

VALUE ADDITION: Cheapest large-scale
energy storage solution for long duration.

KEYWORDS: PSP, Energy Storage, Grid Stabiity,
Ronewabile Integration, Peak Load

SKILL INDIA MISSION

* Launched in 2015 to build a skilled
and employable workforce.

NAPS
+ Aligns training with industry demand.

* Focus on quality training, certification
and placement.

Skill Hubs in
el © Empowers youth, women and
disadvantaged groups.

’

w | s try-linked
Skilling

SKILL
INDIA
MISSION

* Enhances productivity and global
competitiveness.,

* Key schemes: PMKVY, NAPS,
ITI Upgradation, PM-SETU.

VALUE ADDITION: Foundation for demographic
dividend and future of work.

KEYWORDS: Skiling, Employabiity, PMKVY, NAPS,
M, Human Captial

with PM’s address to both Houses.

Viksit Bharat and good governance
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UPI CROSSES 55.49 CRORE USERS

(JUNE 2026)
* UPI users reached
P'a';st::::ts 55.49 crore in June 2026.

* Operated by NPCI,
promoted by RBI & IBA.

\ * Enables real-time, 24x7
69 ‘. digital payments.
Eﬁé UP I ’ keopssalis * WgeropsIable scroes

banks and apps.
UNIFED PRIMENTS INTERFACE / o Suppom Digiu' India

\/ : | and cashless economy.

Secure
Transactions

Payments

Drives transparency,
efficiency and financial
inclusion.

VALUE ADDITION: Backbone of India’s digital
payment ecosystem.

KEYWORDS: UPI, NPCI, Digital Payments,
Financial Inclusion, JAM Trinity

URBAN HEAT ISLAND EFFECT
IN INDIAN CITIES

+ Urban areas are warmer than
nearby rural areas.

g § g /3N o Caused by concrete, asphalt,
buildings, lack of vegetation
& waste heat.

* Leads to heatwaves, poor air
quality, high energy & water
demand.

* Impacts public health and
productivity.

Rural A * Mitigation: urban forests,
cool roofs, blue-green
(Cooler) infrastructure.

* Key for climate-resilient cities,

Urban Area
(Hotter)

VALUE ADDITION: Unked with Climate Change = KEYWORDS: Urbamisation, Heatwoves, Sostainability,
Adaptation and urban planning. Mingatxn, Biue Green Ik artucture

0 NATIONAL MISSION ON CULTURAL MAPPING

*» Digital documentation of
India’s cultural assets.

Covers artists, art forms, folk
traditions & cultural institutions.

* Promotes preservation and

knowledge sharing.

* Supports creative economy
and cultural tourism.

+ Strengthens India’s soft
power globally.

VALUE ADDITION: Preserves intangible heritage ~ KEYWORDS: Culture, Documentation, Heritage,

e-SHRAM PORTAL & SOCIAL SECURITY
FOR UNORGANISED WORKERS

* National database of

/_ d .
e-SHRAM PORTAL unorganised workers.
+ Implemented by Ministry

‘ of Labour & Employment.
* Enables targeted welfare

Il

N e .
: : : delivery.
I * Linked with PMSBY, PMIBY
G = . 3 and other schemes.
@ e ‘“ m E Supports portability and
& = \" 6 better policy planning.
Registration  Database  Welfare  Social Security| * Includes gig, platform,

Schemes Benefits | construction, agri &

domestic workers.

KEYWORDS: e-Shram, Unorganised Workers,
Social Security, Portability, Incluss

VALUE ADDITION: Supports Last-mile delivery and
universal social security.

PIB BACKGROUNDER
‘WHITE GOLD: INDIA’S COTTON STORY’

India is one of the world’s largest
producors consumers & exporters
of cotton.

* Major cotton states: Gujarat,
Maharashtra, Telangana,
Rajasthan, Punjab, Haryana,
Madhya Pradesh.

* Thrives in 21-30°C temperature
and 50-100 cm rainfall.

* Key institutions: CCl, Committee
on Cotton Production &
Consumption.

* Issues: Pink Bollworm, low
productivity, climate variability,
MSP challenges.

* Opportunities: Technical textiles,
value addition, sustainable cotton,
exports,

KEYWORODS: Cotton, Agriculture, Exports,

VALUE ADDITION: Crucial for farmers” income,

India’s installed renewable

energy capacity (excl. large
hydro) crossed 210 GW.

‘A

<

India~-UK CEPA talks
progressing across
goods, services & IPR.

and boosts cultural economy. Tourism, Creative Economy textile exports and employment.
CCl, Sustainability, Textiles
OTHER IMPORTANT ONE-LINERS ~
l Sagar Mala Programme Cyber Swachhta Kendra Monsoon covers entire
] advances port-led @ alerts on rising phishing country:; reservoir levels
WY  development. and digital fraud. show improvement.




KNOW YOUR ENGLISH

The leader
trusted only
his sycophants

He had a tin ear for criticism and
dissenting voices

S. Upendran

What is the meaning and origin of “tin
ear’? (Rajesh Das, Cuttack)

The expression is mostly used in informal
contexts to suggest disapproval. When
you say that an individual has a ‘tin ear’,
you mean that the person does not have a
good or sensitive ear as far as music is
concerned - being tone deaf, this
individual fails to appreciate the finer
things in life - music, poetry, etc. The
person may also have problems picking
up on the tone someone uses when
speaking. He may, for example, fail to
understand that someone is being
sarcastic and not literal - very much like
Sheldon in “The Big Bang Theory’.

Ram’s father was a great musician. But
poor Ram has a tin ear.

His descriptions are fantastic. When it
comes to writing dialogue, however, he
has a tin ear.

People who are hard of hearing can
today buy a hearing aid and slip it into
their ear - others won’t be able to see it.
This was not the case in 18th century
Europe. In the 17th and 18th centuries,
people who were hard of hearing, made
use of the collapsible ‘ear trumpet” which
was nearly 20 inches long. The
instrument, shaped like a trumpet, was
made out of tin - hence, those who made
use of it were called ‘tin ear’.

How is the word ‘sycophant’
pronounced? (K.S. Seetha, Hyderabad)
Many of us in India pronounce the first
syllable like the ‘psy’ in ‘psychology’ and
‘psychic’. Native speakers of English,
however, pronounce the ‘syc’ like the
word ‘sick’. The following vowel is like the
‘a’ in ‘china’, while the final syllable
rhymes with ‘pant’, ‘chant’ and ‘rant’.
The word is pronounced ‘SICK-e-fant’,
with the stress on the first syllable. It
comes from the Greek ‘sukophantes’,
meaning ‘informer’.

The original ‘sycophant’ was someone
who informed the authorities about the
illegal activities being carried out by others
- today, there are several terms to refer to
such a person - snitch, stooge, rat, etc.
Over time, the meaning of the word
gradually underwent a change in meaning.
From someone who pleased authorities by
informing on others, today, it means
someone who chooses to please the rich
and the powerful through flattery.

Unlike most politicians, she chose not
to surround herself with sycophants.

Which is correct? I’m an English
teacher or I’m a teacher of English?
(K. Damodharan, Srirangam)

In terms of grammar, both sentences are
acceptable. When someone says he is a
teacher of English, what he means is that
teaching is his profession, and the subject
he teaches is English - there is no
ambiguity here. The second sentence -
I’m an English teacher - is frequently
heard in our country, and it can be
interpreted in two different ways. Like the
first sentence, it could mean that the
person is someone who teaches English.
But ‘English teacher’ could also be
interpreted to mean that the teacher’s
nationality is English - in other words, he
is from England.

TIN EAR - MEANING

Lack of sensitivity or tone-deafness.

Fails to appreciate finer things or detect tone.

ORIGIN OF ‘TIN EAR’

17th-18th century Europe: hearing-impaired used
long tin ‘ear trumpets’ (~20 inches).

Hence, they were called ‘tin ear’.

USAGE IN CONTEXT

Implies someone misses criticism, sarcasm or
dissent.

Often used for leaders who accept only praise.

SYCOPHANT - PRONUNCIATION
Correct: ‘SICK-e-fant’ (stress on first syllable).
Not ‘psy-co-fant’.

SYCOPHANT - MEANING & ORIGIN
From Greek ‘sukophantes’ = informer.

Originally: informer to authorities.

MEANING EVOLUTION
From informer — flatterer of the rich & powerful.

Synonyms: snitch, stooge, rat, yes-man.

GRAMMAR USAGE

‘l am a teacher of English’ — profession + subject.

‘l am an English teacher’ = profession OR
nationality (British).

RELEVANCE FOR UPSC

Language precision important in essay & ethics
answers.

Words shape perception and leadership image.

QUICK RECALL

Tin ear = insensitive, tone-deaf.
Ear trumpet = tin = ‘tin ear’.

- Sycophant = flatterer.

| am a teacher of English = role.
I am an English teacher = role / nationality.



ndia has one of the world's largest youth

populations (371 million, according to

United Nations data of 2025), often

described as a demographic dividend. But
this demographic dividend is only a promise and
does not guarantee an autornatic outcome. It pays
off only when the transition occurs, enabling
young people to move from classrooms into
decent, productive work with higher skills. Right
now, that transition is faltering, and the evidence
is visible in Gen Z's employment patterns.

The term ‘Gen Z refers to individuals born
between 1997 and 2012. They succeeded the
Millennials (also known as Generation Y), who
were born between 1981 and 1996. The
working-age population for Gen Z broadly falls
within the 15-26 age group, while Millennials are
aged between the years 27 to 42. According to the
2023-24 Periodic Labour Force Survey (PLFS),
India has an estimated 29.94 crore working-age
Gen Z individuals (aged 15-26 years), compared
with 35 crore Millennials (aged 27-42 years). Using
the same datasets, we analyse their occupational
patterns, labour force participation rates,
unemployment levels, and access to social
security systems.

Gen Z work status

PLFS 2023-24 estimates show that a large share of
Gen Z remains engaged in education. The data
show that 41.7% of young males and 38.4% of
young females are studying. While this partly
explains their delayed entry into the labour
market, the situation of the remaining youth is a
cause for concern.

When young people do enter the labour
market, many are absorbed into non-salaried and
casual forms of employment. Among young
males, 15.8% are engaged as unpaid family
workers, 12.3% are in casual work - possibly with
segments of the informal economy - and only
14.8% are regular wage earners. Among female
Gen Z individuals, about 35% are engaged in
domestic duties (out of the labour force), 10.79
work as unpaid family workers, and only 4.7% are
regular wage earners.

These patterns underline the fact that women
bear this burden disproportiontely. Among Gen
Z females, 27.1% are engaged in domestic duties
only, compared with just 0.3296 of males. Even
where women want paid work, they face higher
unemployment and weaker labour market
attachment. This is not only a matter of jobs. Itis
also reflects childcare burdens, safety concerns,
mobility constraints and social norms, and the
about happensg when drramunnie ey ener
chtdament. This he weakey labour maria! s
attachmes mieas and social norms, and the
design of work itself. India cannot talk seriously
about harnessing its demographic advantage
while leaving such a large share of young women

What happens when young people try to enter

-

Santosh Kumar
Dash

.o~

Assistant Professor at
IRMA, Tribhuvon
Sahkan University,
Anand, Gujarat

-

Balakrushna
Padhi

Assistant Professor at
BITS Pilani (Pilani
Campus), Rajasthan

Celebrating
India’s
demographic
dividend means
little when

Gen Z faces
unemployment,
insecurity and
shrinking
pathways to
decent work

20 July 2026
The stark reality of the missing jobs for India’s Gen 7

the labour market? The answer is concerning: too
many of them are unable to find adequate
employment opportunities.

The first indicator to consider is the labour
force participation rate (LFPR). Among Gen Z,
41.7% are in the labour force, against 75% of
Millennials. Within Gen Z, rural participation
(44.196) exceeds urban participation (37.29%),
suggesting that rural youth tend to enter the
labour market earlier, whereas urban youth
spend more time in education and training. A
sharp gender divide is also evident. Among young
males, labour force participation is 59.3% in rural
India and 51.3% in urban India, compared to just
28% and 21.19 respectively for young females.

The unemployment situation is even more
alarming. The overall unemployment rate for Gen

Z is 11.9%, compared to only 2% among
Millennials. In urban India, the situation

deteriorates further, with Gen Z unemployment
rising to 17.1%.

For urban young women, it reaches a
staggering 22.6%. This is not merely a temporary
labour-market friction; it is a serious warning sign
that the economy is struggling to absorb young
jobseekers, particularly in areas where
aspirations and educational qualifications are
often higher.

The graduate trap, social security mirage
For most of the youth, education offers a gateway
of opportunity: more education leading to better
jobs and lower unemployment. Instead, our
estimate shows the opposite at the top end.
Among Gen Z males with graduate-level
education or above, unemployment stands at
29%. Among Gen Z females, it is even higher at
36.9%. This is the heart of India’s silent jobs
crisis. The country is producing educated young
people faster than it is producing suitable jobs for
them.

A similar disparity persists among Millennials.
Only 5.2% of male graduates and above are
unemployed, but the corresponding figure for
women is significantly higher at 13.8%.

This disconnect perhaps points to a deeper
mismatch between the education system and
labour market requirements. While part of the
problem relates to skill mismatches, it is also
increasingly shaped by automation and the
growing adoption of artificial intelligence, both of
which are altering the nature of available jobs.

That mismatch carries a deeper risk. When
higher education no longer improves
employment prospects quickly or reliably,
frustration rises, family investment in education
comes under strain, and confidence in the
growth story weakens. A labour market that
cannot absorb its educated youth is not just
inefficient. It can become socially corrosive and

destabilising. Even for those who do find work,
the quality of employment remains deeply
concerning. Only 20.19% of Gen Z individuals are
covered by social security, and just 14.19 have a
formal job contract. Among the remaining 79.9%
who lack social security coverage, only 3.2% have
a job contract. Overall, only 17.3% of Gen Z
workers have any form of contractual
employment.

This implies that most are entering the
workforce without either. The challenge,
therefore, is not merely unemployment but the
widespread prevalence of informal, insecure, and
weakly protected work. Further, in recent years,
there has been growing evidence of the
informalisation of formal employment among the
Gen Z population.

The situation among Millennials is only
marginally better. Merely 26% have a job
contract, while only 28.6% are covered by social
security.

The recent large-scale violent labour protests
in Noida, Uttar Pradesh, led by industrial and
factory workers demanding higher wages and
better working conditions, reflect the frustration
that insecure and poorly protected employment
can produce.

A promise deferred

India’s jobs debate is too often discussed in silos:
unemployment, skilling, women’s work and
labour force participation, and informality.
However, these are not separate problems. They
are one connected failure of labour market
transition. Young people (Gen Z) are staying in
education longer, but the bridge from education
to work is weak. Women face structural barriers
that keep them out or push them into unpaid
roles. And even when work is found, it is too
often outside the protections of formal
employment.

It is time India moves beyond merely

- celebrating its large demographic dividend and

begins treating the issue with greater urgency.
Skill programmes have value, but they cannot
substitute for actual job creation. The answer lies
in expanding labour-intensive sectors, building
stronger school-to-work pathways, linking
training more closely to employers, and making it
easier for women to enter and remain in paid
work. Apprenticeships, formal hiring incentives,
urban employment expansion, safe transport and
childcare support all need to be part of the
response.

The numbers tell a blunt story. India’s youth
challenge is no longer about whether young

. people are ready for work. It is about whether the

economy is ready for them. Until that changes.
the demographic dividend will remain what it has
so far been: a promise deferred.

Gen Z Demography
+ 371 million (UN, 2025).

« Age group: 15-26 years
(born 1997-2012).

{ ' Workforce Participation
« LFPR: Gen Z 41.7% vs
Millennials 75%.
+ Rural > Urban (44.1% vs 37.2%).

« Females: 21.1% (urban),
28% (rural).

‘ Unemployment Crisis

+ Gen Z unemployment 11.9% vs
Millennials 2%.

« Urban Gen Z: 17.1%.

» Urban Gen Z females: 22.6%.

. Education Paradox

» Graduate unemployment:
Gen Z males 29%,
Gen Z females 36.9%.

« Millennial females: 13.8%.

_ ) Informal & Insecure Work
« Only 20.1% of Gen Z covered
by social security.

+ Only 14.1% have formal
job contract.

+ 79.9% lack social security
(only 3.2% have contract).

‘ Gender Disparity

« 27.1% of Gen Z females in
domestic duties (vs 0.32% males).
+ Women face unpaid work,
weak labour market attachment.

. Root Causes

« Skill mismatch, automation,
Al adoption.

+ Weak school-to-work transition.

« Insufficient quality job creation.

. Way Forward

« Expand labour-intensive sectors.

« Strengthen skilling linked to
industry.

» Improve apprenticeships,
formal hiring incentives.

» Support women: childcare,
safe transport, mobility.

@ rFor upsc

« GS IlIl: Employment, Human Capital,
Inclusive Growth,

« GS II: Social Security, Gender
Equity.

« Keywords: Demographic Dividend,
Informalisation, Labour Market
Mismatch, Human Development.
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Making sense of embodied Al: the next

frontier in robotics

Unlike the Al chatbots that learn from texts, images, and videos, embodied Al must master gravity and balance, which are more difficult due to the
countless physical scenarios a robot must face and the ‘simulation-to-real gap’, where success in simulation rarely translates perfectly to the real world

John Xavier

n April 14, Boston Dynamics

and Google DeepMind

announced that Spot, the

yellow-colour robot dog that
spent most of its life running narrowly
scripted routines, is getting an Al brain.
Gemini Robotics-ER 1.6 is being folded
into Spot and into Boston Dynamics’
stronger spatial reasoning, autonomous
decision-making, and the ability to keep
leaming inside complex industrial sites.

Spot’s hardware has been good for

years, but the intelligence needed to
make it useful in a messy factory, without
a human driving it frame by frame, is only
arriving now. That gap - between a
machine that can move and a machine
that understands what it is moving
through - is exactly what a decades-old
field called embodied Al has been trying
to close.

What ‘embodied’ actually means

The easy mistake is to think embodied Al
just means “Al in a robot body.” The
deeper claim by experts working on this
field is that a body is not a delivery
mechanism for intelligence, but a part of
the computation itself.

In their book How the Body Shapes the
Way We Think, Rolf Pfeifer, long-time
director of the Artificial Intelligence
Laboratory at the University of Zurich,
and Josh Bongard, computer science
professor at the University of Vermont,
argue that thought is not independent of
the body but is tightly constrained, and at
the same time enabled, by it.

Pfeifer has worked extensively on
building physical robots to test
behaviours that emerge from the body's
design and look for results that tell
something about intelligence in general.

Australian roboticist Rodney Brooks,
who wrote the foreword for the book and

whose own work at MIT in the late 1980s

and 1990s made the case even more
provocatively, asserting against the
dominant symbolic-Al paradigm of the
time, that robots didn't need internal
world-models and elaborate planning to
at intelligently. A layered “subsumption
architecture” of simple reflexes, tightly
coupled to sensors and motors, could
produce robust, real-time behaviour
without anyone programming a
representation of the world at all.

You don't need to build an abstract
map of a room if your sensors and body
can just react to the room as it actually is,
moment to moment. Practically, this

plays out as “morphological computation™

offloading work that would otherwise

require a brain, onto the physical
structure of the body.
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Boston Dynamics’ Atlas robot makes a yoga pose on the football field. SPECIAL ARRANGEMENT

Why this matters now, and why it's
hard
The current wave of interest is precisely
about discovering how hard that
distribution problem is at scale. Unlike
the Al chatbots that learn from texts,
images, and videos, embodied Al must
master gravity and balance, which are
profoundly difficult because of the
countless physical scenarios a robot must
face and the “simulation-to-real gap,”
where success in simulation rarely
translates perfectly to the real world.
Industry data bears this out starkly.
Though the embodied Al market is
projected to reach $23 billion by 2030,
most humanoid robots still last only about
90 minutes on a charge, and policies that
succeed 95% of the time in the lab drop to
roughly 60% in the real world. The gap
between demo and deployment is the
field’s central, unglamorous problem.

Embodied Al vs. neuromorphic Al

In common discussions, people tend to
conflate embodied Al with neuromorphic
Al as both take biology seriously, But they
answer different questions.

Embodied Al is about where

lives. The field views
distributed across brain, and

body, meaning computational work is not
fixed to the brain. It is largely agnostic
about what kind of processor sits inside
the robot; you could run an embodied
robot’s “brain” on an ordinary GPU
cluster.

Neuromorphic Al is about how the

For a maiden flight whose stated
ambition was merely to clear the
tower and gather data, reaching
orbit is an important
achievement: Electron, Firefly's
Alpha, and ISRO’s own SSLV all
stumbled the first time

hold its attitude with nothing pushing it
while the printed engine burns one last
time.

For a maiden flight whose stated
ambition was merely to clear the tower
and gather data, reaching orbit is an
important achievement: Electron,
Firefly's Alpha, and ISRO’s own SSLV all
stumbled the first time.

The rocket carried five working
payloads and two talismans: EMBRACE, a
robotic-arm demonstration by
Cosmoserve Space aimed at grabbing
space debris; the SOLARAS satellite from
Grahaa Space; Skyroot’s own SCOPE
experimental satellite; and two
deployable-technology demonstrators,
uD3PP and mD3RN, from the German
firm Dcubed.

Alongside flew a lab-grown diamond
lotus and an 18-karat gold micro-rocket
bearing rice-grain sculptures of
‘Sarabhai’, ‘Raman’, and ‘Kalam’ - the
three names Skyroot gives its rockets and
engines. The company has said that all
the payloads have been deployed.

search body-and-brain design space
automatically, letting simulated

populations of robotic forms compete and ’
replicate based on task performance |
before anything is built. |

The unresolved problems
Even as capital and models pour into the
field of embodied Al, a fairly consistent
list of hard problems keeps surfacing. For
instance, the gap between simulation and
real-world experience in using robotic
systems is still not narrow.. Policies trained
in simulation that can be run millions of
times cheaply, degrade sharply when
deployed onto real hardware.
often too slow to keep pace with a robot
arm or leg that needs to react in
milliseconds, forcing a split between
heavy “thinking” done off-device and
lighter reflexive control on it. Short
runtimes due to extensive battery use and
vulnerable components keep
undercutting otherwise successful pilots.
These systems also lack data. Text and
image models were scaled on troves of
intemet data; embodied systems have no
equivalent. Efforts like the Open
X-Embodiment dataset and Generalist Al's
GEN-0, pretrained on hundreds of
thousands of hours of manipulation data,

are attempts to bulld that missing corpus.

But to put these systems in real world
situations they need to be trained on at
least tens of millions of hours of data.
Embodied Al should be viewed as a i

systems challenge rather than only a
software challenge as safe deployment
depends on sensors, hardware

robusmes, opentional deslgn limits,

alone. Regulators must start asking for
evidence of what counts as proof for
allowing learning-enabled robotics
systems to be deployed in real world.

All of these problems cannot be solved
by a single breakthrough. They're being
chipped away in parallel with better
simulators to narrow the simulation-to-
real gap, larger shared datasets to
address ety spiit “brain in the cloud,
reflex on the robot” architectures to
hamdle the speed mismatch, and
hanufing maturing mouseetbh and slowly
maturing framevocks to handle
governance.

Evolutionary methods of the kind Mr.
Jin champions add another angle to that
effort.

Instead of only improving how a fixed
body learns, they ask whether a different
form factor would make the problem
easier to solve in the first place.

Embodied Al systems have come a long
way.

«Boston Dynamics' humanoid robot
Ethas on the football field during FIFA
World Cup 2026 shows how robots are
able to adapt to uneven surfaces.
pmon koshyrg econd another age e ina.

Embodied Al

Intelligence emerges from brain + body +
environment interaction.

Body is part of computation
(morphological computation).

Examples in News

Boston Dynamics’ Spot integrates
Gemini Robotics-ER 1.6.

Skyroot’s Vikram-1 becomes India’s
3rd country after US & China to
reach orbit with a private rocket.

Key Challenges

Simulation-to-real gap remains wide.
Models slow; need split between
thinking (cloud) and reflex (robot).
Short battery life & hardware limits.

Data & Training

Lack of large real-world datasets.
Open X-Embodiment & GEN-0
aim to fill this gap.

Need tens of millions of hours
of real-world data.

Safety & Governance

Deployment needs sensors, hardware
robustness, human interaction,
cybersecucity & operational limits.
Regulators must demand evidence
for real-world deployment.

Evolutionary Robotics
Co-evolves body design + control
systems.

May find better body forms to solve
tasks more efficiently.

Vikram-1 Highlights
1st private Indian rocket to reach orbit.
Carried 5 payloads + 2 talismans.

Demonstrates India’s private space
capability.

Implications for India

Strengthens private space sector.
Supports IN-SPACe reforms &
NewSpace India.

Robotics + Al synergy vital for future
industry, defence & services.

For UPSC

GS Il - S&T, Al, Robotics, Space Tech
Ethical Al, Safety, Governance
Innovation, Start-ups, Industry 4.0
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Which of the following was

NOT a major feature of the

Early Vedic society?

Semi-nomadic lifestyle

Clan-based social structure (a)
: : (b)

Extensive use of iron tools

Cattle rearing as the main (Z)

occupation (d)

Which of the following is @

TRUE about the position

of women in the Early

Vedic period?

Women had equal rights in (a)

education and assemblies

Women could not participate (b)

in religious rituals (©)

Women were considered

inferior to men in all aspects (d)

Women were prohibited
from owning property

Which of the following is an
example of a Rishi family
mentioned in the Rig Veda?

37

Bharadwaja (a)
Maurya (b)
Gupta (c)
Chola (d)
Which of the following @
statement is correct regarding

the Gayatri Mantra?

It is found in Mandala X (a)
It is addressed to Agni (b)
It is found in Mandala II1 ©
It is a part of Atharva Veda (d)

Match the following Vedas with their
primary content:
Veda

Rig Veda 1

Sama Veda 2. Hymns and verses
Yajur Veda 3.

Atharva Veda 4

Primary Content

. Melodies and chants

Rituals and sacrifices
. Magic, medicine and
domestic rituals

Choose the correct option:
(a) A-2, B-1, C-3, D-4
(b) A-1, B-2, C-3, D-4
(¢) A-2, B-1, C-4, D-3
(d) A-1, B-2, C-4, D-3

Which of the following sources
is considered a primary source
for studying the Rig Vedic
period?

Manusmriti

Arthashastra

Rig Veda

Mahabharata

Which of the following rivers
is described as “Naditama”
(the best of rivers) in the
Rig Veda?

Ganga
Yamuna
Saraswati

Sindhu

The concept of ‘Rta’ in the

Prelim One

(a)
(b)

(c)
(d)

(b)
(c)
(d)

Which of the following
best describes the term
‘Sabha’ in the Rig Vedic
period?

A place of worship

An assembly for judicial
and deliberative purposes

A military unit

A sacrificial altar

Which of the following
Vedic texts contains hymns
in the form of melodies
rather than verses?

Rig Veda
Sama Veda
Yajur Veda
Atharva Veda

Which of the following was

®

e

(a)
(b)
(c)
(d)

0

(a)
(b)
(c)
(d)

(a)
(b)
(c)
(d)

Match the following deities
with their domains:

Vedic History

The Varna system in the
Rig Vedic period was
primarily based on:
Birth

Occupation and merit

Wealth
Heredity and privilege

Which of the following was
the primary unit of
political organization in the
Rig Vedic period?
Janapada

Grama

Jana

Rashtra

Which of the following
Upanishads is the shortest?

Brihadaranyaka
Chandogya
Mandukya

Kena

The chief of the tribe in the
Rig Vedic period was
known as:

Raja

Samrat

Chakravartin

Senapati

(a)
(b)
(c)
(d)

0

(a)
(b)
(c)
(d)

was associated with war
and storms in the

Rig Vedic period?
Varuna

Agni

Indra

Soma

Which of the following
practices was prevalent in
the Early Vedic period?

Idol worship
Animal sacrifice

Temple construction

Buddhism

The concept of ‘Brahman’
in the Upanishads refers to:
Supreme deity with
personal form

Universal soul or ultimate
reality
A ritual for liberation

A class of priests

Which of the following is
a philosophical concept

explored in the Nasadiya
Sukta (Rig Veda X.129)?

Reincarnation
Creation of the universe

Karma theory

Devotion (Bhakti)

Which of the following statements

about the Rig Veda is correct?

Domain
Thunder and rain (a)
Fire
Cosmic order
Wind (b)

Choose the correct option:
(a) A-2, B-1, C-3, D-4
(b) A-1, B-2, C-3, D-4

Rig Veda refers to: the main drink offered to
the deities in Vedic rituals?
A type of sacrifice (a) Water
Cosmic order and truth (b) Soma
A class of people (¢) Milk
A ritual hymn (d) Honey
The term ‘Arya’ in the @ Which of the following was
Rig Veda refers to: NOT a method of acquiring
wealth in the Rig Vedic
iod?
A racial group ?en
A cultural and linguistic (a) Cattle rearing
community (b) Agriculture
A type of deity (¢) Trade
A geographical region (d) Banking
m Which of the following is a @
characteristic of the Later
Vedic period? LNy
A. Agni
(a) Composition of Brahmanas B. Indra
and Aranyakas C. Varuna
: D. Vayu
(b) Decline of cattle rearing
(c) Absence of rituals
(d) Rise of Buddhism

(¢) A-2, B-1, C-4, D-3
(d) A-1, B-4, C-3, D-2

(c)
(d)

It consists of 10 Mandalas and
108 Hymns

It was composed entirely by women

It was written in Prakrit langua
guage

It deals mainly with political events
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The materials and methods that
made the Vikram-1 launch unique

If its engine is printed, the airframe is woven; carbon-fibre composite - filaments of near-pure carbon set in resin — offers strength per unit weight many times that of

aerospace aluminium or maraging steel; Skyroot has thus claimed a five-fold saving over the best rocket steel

Jacob Koshy

he Vikram-1 rocket, built by the
Hyderabad firm Skyroot, shot
through the sky a little past
noon on July 18, The
seven-storey-wedl winadm= ISRO’s
First Launch Pad at Sriharikota and, a
little over 15 minutes later, placed its
payloads in an orbit roughly 450 km
above the earth. The mission, named
‘Aagaman’, Sanskrit for ‘arrival’, made
India only the third country, after the U.S.
and China, whose private industry can
reach orbit on its own launch vehicle.

Rocket engines have traditionally been
forged, machined, welded from dozens of
parts. 3D printing inverts this. A laser
fuses metal powder layer upon layer,
building the part up from nothing. There
are some real advantages to this
approach.

An engine printed as one piece
sheds the bolts, seals, and joints where
conventional engines leak and fail. When
Skyroot test-fired its ‘Raman’ engine in
2020, it said the fully printed injector
halved the mass and cut componenst and
lead time by 80% against conventional
manufacturing.

Complex internal plumbing ~ the fine
cooling channels that let Vikram-1's
regeneratively cooled engine chill itself
with its own propellant ~ can be printed
in shapes no drill can reach. Prototypes
emerge in days, not months, so a startup
can test, fail, and redesign at a pace that
would have been anathema to ISRO's
supply chains. The downsides are more
subtle: peer-reviewed surveys of the field
flag porosity, rough internal surfaces, and
batch-to-batch variability, and NASA has
documented a printed copper
combustion chamber failing on the test
stand from degraded material quality.

A printed engine, in short, is faster and
lighter but demands obsessive quality
control. The flaws hide inside the layers.

Carbon-composite body

If the engine is printed, the airframe is
woven. Carbon-fibre composite —
filaments of near-pure carbon set in resin
~ offers strength per unit weight many
times that of aerospace aluminium or
maraging steel. Skyroot claims a five-fold
saving over the best rocket steel. Every
kilogram of structure trimmed is a
kilogram of satellite gained.

The American company Rocket Lab's
Electron rocket pioneered the approach.
The material also resists fatigue and
corrosion and can be laid up by
fiutomated machinea into secamless tubes.
runs along the fibres, so a poorly

'
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beneath a perfect surface, demanding
ultrasonic inspection where a dent in
aluminium announces itself.

Both Vikram-1 and PSLV are four-stage
expendable rockets that end in a
restartable liquid stage for precise orbital
insertion: Vikram-1s Orbital Adjustment
Module is a miniature cousin of the
PSLV’s PSA. Both lean on India's long
mastery of solid propulsion. However,
the PSLV is a 44-metre, 320-tonne
workhorse alternating solid and liquid
stages to lift 1,750 kg to polar orbit.
Vikram-1 is a Z2-metre featherweight
stacking three solid stages under its liquid
module to carry 350 kg.

The nearer analogue is the SSLV. Both
Vikram-1 and the SSLV have three
solid-fuel stages capped by a small
restartable liquid module, both conceived
for small satellites on short notice.

On raw capacity, ISRO wins: SSLV lifts
500 kg to low-earth orbit against
Vikram-1's 350 kg. However Vikram’s
all-carbon airframe is leaner than SSLV’s
conventional casings. Most of all,
was designed by the state and its
production licensed to Hindustan
Aeronautics Limited for 2511 crore;
Vikram-1 is owned outright by its maker,
financed by venture capital, and priced by
the market.

First flight

According to reports, the Vikram-1
developmental flight met almost every
one of its checkpoints, including the
process called ‘long coast’, a tricky phase
for a debutant, where the rocket must

had X

This photograph taken on July 7, 2026 shows a Vikram-S rocket model at Skvroot Aerospace facility on the outskiits of Hyderabad. AFP

For a maiden flight whose stated
ambition was merely to clear the
tower and gather data, reaching
orbit is an impartant |
achievement: Electron, Firefly's
Alpha, and ISRO’s own SSLV all
stumbled the first time

hold its attitude with nothing pushing it
while the printed engine bums one last
time. For a maiden flight whose stated
ambition was merely to clear the tower
and gather data, reaching orbit is an
important achievement: Electran,
Firefly's Alpha, and ISRO’s own SSLV all
stumbled the first time.

The rocket carried five working
payloads and two talismans: EMBRACE, a
robotic-arm demonstration by
Cosmoserve Space aimed at grabbing
space debris; the SOLARAS satellite from
Grahaa Space; Skyroot's own SCOPE ‘
experimental satellite; and two
deplayable-technology demonstrators,
uD3PP and mD3RN, from the German
firm Dcubed.

Alongside flew a lab-grown diamond
lotus and an 18-karat gold micro-rocket
bearing rice-grain sculptures of
‘Sarabhai’, ‘Raman’, and *Kalam'’ - the
three names Skyroot gives its rockets and
engines. The company has said that all
the payloads have been deployed.

Building rockets
Skyroot holds both of Indian private
spaceflight’s firsts - the suborbital \

Vikram-S launch in November 2022 and
now an orbital launch with customer

payloads.

spaceflight’s firsts — the suborbital
Vikram-$ launch in November 2022 and
now an orbital launch with customer
payloads.

But Chennai's AgniKul Cosmos,
incubated at IIT-Madras, is running a
parallel course. Its Agnibaan SOrTeD
vehicle flew a suborbital flight in May

2024 from India’s first private launchpad,

on the world's first single-piece
3D-printed engine - a semi-cryogenic
design burning liquid oxygen and
kerosene, a propellant technology ISRO
itself is still maturing.

Having test-fired four Agnilet engines in
cluster this May, and with former ISRO
chairman S. Somanath joining its board,
AgniKul is working on its Mission 02: a
two-stage Agnibaan attempting India’s
bmster this May, andanin arbuamclogos
hooster orbit be rocket’s uppltans at
Mission 02, inoate mut clear.

Since the 2020 reforms and IN-SPACe's
creation in 2022, India’s space startups

" have multiplied from a handful to more

than 400, but until Saturday (July 18) they
all needed ISRO’s rockets to fly. A private
launcher now could turn ISRO from
gatekeeper into landlord - and tum
access to orbit from a national
programme into a market. The
small-satellite launch business is
supply-starved worldwide; Skyroot
pitches itself as a “cab service" to space.

Jacob. koshy@thehindu.co.in

Private Orbit Milestone
Vikram-1 by Skyroot Aerospace made

India the 3rd country after US & China

to reach orbit with a private rocket.

3D Printed Engine - Raman

First fully printed engine in India.
Halves mass, cuts components &
lead time by 80%.

Carbon Fiber Composite Body

Sx stronger per unit weight than
rocket steel; India’s longest
single-piece composite stage.

Vikram-1 vs PSLV vs SSLV

Vikram-1: 3 solid + 1 liquid stage,
22 m tall, 350 kg to LEO.

PSLV: 4-stage, 44 m, 1,750 kg to
polar orbit. SSLV: 500 kg to LEO.

Maiden Flight Success
Cleared all major checkpoints.

Orbital insertion is a major achievement

for a debutante.

Payloads

5 working payloads + 2 talismans
including SOLARAS, SCOPE,

EMBRACE (space debris demo).

Venturing Start-up Ecosystem

Skyroot (orbital) & AgniKul (suborbital).
IN-SPACe reforms driving 400+ start-ups.

Tech Importance
Reusability, semi-cryogenic engines &
private launch market will transform
India’s space economy.

Key Takeaways for UPSC

« NewSpace India: private sector
participation rising.

« Tech pillars: 3D printing, carbon
composites, solid + liquid propulsion.

» Policy support: IN-SPACe, reforms
(enhanced FDI, easier licensing).

+ Relevance: space economy, strategic
autonomy, innovation, startups.

Static Linkage

IN-SPACe: Indian National Space

Promotion & Authorisation Centre.

PSLV, SSLV: ISRO launch vehicles.
Space Policy 2023: private sector

integration, NewSpace ecosystem.
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1. THE E20 TRANSITION:
FUEL FOR DEBATE

E20

Ethanol Energy Security
Blending = Y onar Imports
20% — Clean Air

Petrol
* Nationwide E20 rollout ahead of target.
¢ Concerns: mileage drop, jerky drive.
* Mechanics report more engine issues.
* Moisture absorption affects fuel quality.
* Older vehicles may face compatibility issues.
¢ Supply chain upgrade and transparency vital.

Biofuel Policy * Energy Security « Emission Cut
GS lll « Environment « Economy « Transport

4. MUCH MORE THAN

‘MELBOURNE MEETS MODI’

Strategic
Indo-Pacific
QUAD

Economic
Trade
Minerals

People
Education
Research

* India-Australia ties go beyond diaspora events.
 Strategic convergence in Indo-Pacific.

¢ Trade, critical minerals & supply chains grow.

¢ Education, research & technology partnerships.
* Shared interests in security & stability.

» Comprehensive Strategic Partnership in action.

QUAD + Indo-Pacific « Critical Minerals
GS Il « IR « Diplomacy * Economy

7. EMBODIED Al:

NEXT FRONTIER IN ROBOTICS

q Brain
(Al)
Embodled
g Intellugence)&@ . Environment
Body / (Interaction)

(Robotics)

¢ Intelligence from brain-body-environment.
¢ Physical form aids computation.

¢ Learns through real-world interaction.

« Challenges: data, safety, battery, cost.

* Al + robotics to transform industries.

« Ethical use & governance frameworks vital.

Al + Robotics « Neuromorphic * Automation
GS lll « S&T « Innovation ¢ Industry 4.0

2. CENTRE MUST ALIGN
DELIMITATION WITH THE BILL

New
Seat

Delimitation
Commission

Census
(after 2026)

Distribution

Current freeze due to 42nd & 84th CAA.

Southern States fear loss of representation.

* Assurances must reflect in constitutional text.

Balance: population principle vs fairness.
Legal clarity needed in the delimitation Bill.
Cooperative federalism is the way forward.

Articles 81, 82, 170 « 42nd, 84th CAA
GS Il « Federalism + Representation

5. STARK REALITY OF MISSING

JOBS FOR INDIA'S GEN Z

e

Informal &
Underemployment

@
oy &v

Educated Skill

Unemployment Mismatch

* Job creation not matching youth aspirations.

Education-industry skill mismatch persists.

Automation & digital disruption impact jobs.

Low female labour force participation.
Boost manufacturing, MSMEs & startups.

Skilling, apprenticeships & labour reforms key.

Skill India « PLI » Startup India « NEP
GS Il « Employment « Economy « Labour

8. MATURING APPROACH
(EDITORIAL)

Balanced &
Calibrated

Institutions &
Capacity

Evidence-Based
Policy

* Policy making becoming more mature.

» Evidence, data & long-term planning essential.

* Institutional strengthening & continuity.

» Strategic patience in complex challenges.

* Cooperative federalism where needed.

* National interest with global engagement.

Good Governance « Policy Stability
GS Il « Governance ¢ Institutions * Ethics

Newspaper Today

3. MATERIALS & METHODS
BEHIND VIKRAM-1 LAUNCH

Composite Advanced
Structures } Propulsion
3D Printing Ak ' Indigenous
2 Vikram-1 Manufacturing
(Private) \ :

* Vikram-1 by Skyroot Aerospace.

* Use of lightweight composite & carbon fibre.
* Additive manufacturing reduces cost.

* Advanced propulsion improves efficiency.

* Boosts private space sector & innovation.

* Supports India’s space economy & policy.

IN-SPACe « NewSpace + Launch Vehicles
GS lll » Science & Tech « Space

6. SPREADING WINGS
(EDITORIAL)

Traffic & HR
Capacity

Infrastructure
Expansion

Safety Must
Keep Pace
* Aviation sector growing rapidly.

* More airports, routes & passengers.

Pilot, ATC & maintenance staff shortage.

* Regulatory capacity must strengthen.

Infrastructure + safety must grow together.

Sustainable growth with safety at core.

UDAN « DGCA « AAI - AAIB
GS Il » Infrastructure + Aviation + Safety

9. LEGAL TUSSLE AROUND

THE TAJ MAHAL

Monumcnt

— Managed by
0 m n : ASI
0 OI1[1 [ AmasRA,

1958

Disputes over management, access & claims.
Heritage protection under AMASR Act, 1958.

Court examines issues on legal evidence.

Conservation, tourism & public interest.
Articles 49 & 51A(f) guide protection.
* Balance heritage, faith & rule of law.

AS| « AMASR Act « UNESCO « Art.49, 51A(f)
GS | » Heritage * Culture « Judiciary

Protected J

20th July 2026

o Finning: cruel, wasteful practice

o - B ~ I > >~ o~

threatens shark populations.

Indians worst hit as Canada cuts
down on student intake.

On the second phase of U.S.-Iran
war; risks to shipping & energy.
F&O boom needs adequate
protections for investors.
DeepSeek to raise capital at
$74 billion valuation.

Inside L&T Vyoma's Artificial
Intelligence factory in Chennai.

Kyoto celebrates centuries-old
Gion Matsuri festival.

Quicksand in the marshland:
sand, clay & water mixture.

SC: swear words uncivil, but
not obscene by law.

PRELIM FACTS (9)

€ E20 petrol = 20% ethanol blend
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with 80% petrol.

Delimitation freeze extended
by 42nd & 84th CAA.

Vikram-1 launched by

Skyroot Aerospace.

QUAD = India, Australia, U.S.,
Japan grouping.

UDAN Scheme connects regional
airports.

Embodied Al = brain + body +
environment interaction.

Taj Mahal protected under
AMASR Act, 1958.

Strait of Hormuz links Persian
Gulf to Arabian Sea.

AS| works under Ministry of
Culture, Govt. of India.

VOCABULARY (5)

Deliberate — Thoughtful; done
with careful consideration.

Nuanced — Showing subtle
differences; not simplistic.

Imperative — Absolutely
necessary; of vital importance.

Prudent — Wise; acting with
care and foresight.

Resilient — Able to recover quickly
from difficulties.
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Progress without
compassion is incomplete.

Water defines the future
of civilization.

Human values are the
strongest defence against
technological disruption.

o Ethics is the invisible
infrastructure of

8 governance. 11
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