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Complete Study Guide: Artificial Intelligence in Mathematical Research and Formal Verification 

Executive Summary & Core Conceptual Review 

This study guide provides a detailed synthesis of the intersection between Artificial Intelligence (AI), mathematical 
discovery, and formal proof verification. Based on recent lectures, academic interviews, and technical releases, the 
material outlines the opportunities, structural challenges, and methodological paradigm shifts currently facing the 
global mathematical community. 

 

Detailed Subject Analysis 

1. The Shifting Paradigm of Mathematical Progress 

Historically, solving complex, unresolved problems has served as the most visible marker of achievement in 
mathematical research. However, the rapidly advancing capability of AI models to solve high-level problems has forced 
a foundational re-evaluation of what constitutes true mathematical progress. 

• Terence Tao’s Warning (Caltech Lecture, Oct 9): Fields Medallist Terence Tao emphasizes that solving problems 
is merely a means to broader intellectual ends. He warns that "further blind optimisation of problem-solving 
alone is now actively harmful to the long-term health of mathematics." 

• Intuition vs. Raw Computation: As noted by Assistant Professor Vaishnavi Sundararajan (IIT Delhi), a 
mathematical result's true contribution is not found solely in its final statement or output, but in the intuition, 
techniques, and new perspectives it offers to future researchers. AI models can generate sequences of 
mathematical steps, but individual steps may lack validity or conceptual insight. 

2. Socio-Economic and Institutional Impacts 

The deployment of advanced internal AI models by major technology firms presents immediate challenges to academic 
structures and publishing ecosystems: 

• Disruption of Research Programs: Vamsi Pritham Pingali (Professor of Mathematics, IISc Bengaluru) notes that 
internal AI models (such as those developed by OpenAI) have already "solved entire research programmes," 
leaving early-career researchers with limited time to adapt. 

• Threat to the Academic "Journal Economy": Pingali warns that if an AI model capable of operating at the level 
of a Fields Medallist becomes commercially accessible (e.g., for $100 per month), the traditional academic 
journal economy could collapse. 



• Resource and Access Disparities: Large AI entities expend millions of dollars in compute power and energy to 
generate formal proofs. Sundararajan highlights the growing divide between heavily funded tech firms and 
ordinary academic researchers who lack access to comparable computational infrastructure. 

• Navigating Extremes: Academic leaders advocate avoiding both uncritical "celebration" and counterproductive 
"doomerism," focusing instead on equitable access and robust verification standards. 

3. The Challenge of Proof Verification and the Role of 'Lean' 

In mathematics, identifying an answer is insufficient; researchers must derive a rigorous proof explaining why a 
theorem holds universally. Because proofs form the foundation for subsequent work, a single hidden error can 
invalidate years of dependent research. 

Case Study: The Kepler Conjecture 

• The Problem: Concerns the most mathematically efficient method for packing spheres together. 

• Tom Hales' Proof: Mathematician Tom Hales generated a proof consisting of hundreds of pages of 
mathematical reasoning combined with massive computer calculations. 

• The Verification Bottleneck: Journal referees at the Annals of Mathematics spent years reviewing Hales' 
manuscript but were ultimately unable to certify its correctness as a whole. This limitation prompted Hales to 
pursue automated computer verification. 

The Lean Interactive Theorem Prover 

• Definition & Origin: Developed in 2013, Lean is a functional programming language and interactive theorem 
prover designed to formalize mathematics and verify software. 

• Mechanism: Mathematicians use Lean to construct a shared digital library of standardized definitions, 
theorems, and proofs that can be reused across different projects. 

• Autoformalisation: This process translates human-readable mathematical arguments from traditional 
academic papers into formal, machine-readable code that a proof assistant can systematically verify. Hales has 
characterized autoformalisation as having moved from theory to "a practical reality." 

4. Technical Data Points & Empirical Milestones 

The current benchmark data regarding AI-generated mathematical manuscripts and formalization efforts includes 
specific empirical metrics: 

Metric / Parameter Fact / Data Point 

OpenAI Initial Repository Release Date October 6 

Total AI Manuscripts Initially Released 722 manuscripts 

Families of Results (Initial) 372 families 

Manuscripts Withdrawn 3 manuscripts (Withdrawn on October 7) 

Current Total Repository Count 719 manuscripts 

Top-line Results Formalised in Lean 300 out of the 719 top-line results 

5. Critical Limitations of Machine-Checked Proofs 

While formal verification tools like Lean eliminate human calculation errors, they carry distinct structural limitations: 

1. "Junk" Theorems: Passing a formal check in Lean merely confirms syntactic and logical consistency within the 
system; it does not determine if a theorem is meaningful. "Junk" or trivial theorems can successfully pass 
Lean's formal verification. 

2. Absence of Mathematical Significance: Formal software cannot evaluate whether a proof provides genuine 
intellectual depth, useful intuition, or novel mathematical perspective. 



Practice Quiz (UPSC CSE Prelims Style) 

Question 1 

With reference to mathematical proof assistants and 

functional programming, consider the following 

statements regarding 'Lean': 

1. It is a functional programming language and 

interactive theorem prover developed in 

2013. 

2. It allows researchers to build a shared digital 

repository of formal definitions and theorems 

to verify mathematical software. 

3. Passing a formal check in Lean inherently 

guarantees that a theorem holds high 

mathematical significance and intellectual 

value. 

Which of the statements given above is/are correct? 

(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only (d) 1, 

2, and 3 

Question 2 

Consider the following quantitative statements 

regarding the repository of AI-generated 

mathematical manuscripts released by OpenAI on 

GitHub in October: 

1. The initial repository released on October 6 

contained 722 manuscripts categorized under 

372 families of results. 

2. Following the withdrawal of three 

manuscripts on October 7, the active list 

comprised 719 results. 

3. Over 500 of the 719 top-line results were 

verified using human peer review in Annals of 

Mathematics. 

Which of the statements given above is/are correct? 

(a) 1 only (b) 1 and 2 only (c) 2 and 3 only (d) 1, 2, and    
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Question 3 

Which of the following problems, involving the 

determination of the most efficient way to pack 

spheres together, led mathematician Tom Hales to 

seek computer-assisted proof verification after journal 

referees were unable to certify his manuscript?         

(a) The Fermat Last Theorem                                               

(b) The Kepler Conjecture                                                        

(c) The Poincaré Conjecture                                            

(d) The Goldbach Conjecture 

Question 4 

1) With reference to recent developments in 

Artificial Intelligence and mathematics, the term 

'Autoformalisation' best describes which of the 

following?                                                                              

(a) The automated generation of hardware chips 

to replace energy-intensive compute clusters.      

(b) The process of translating natural language 

mathematical arguments into formal code that a 

proof assistant can verify.                                            

(c) The automatic retraction of erroneous 

academic papers from digital publishing 

repositories.                                                                   

(d) The cryptographic encoding of peer-review 

processes to protect commercial AI models. 

Question 5 

Consider the following paired statements regarding 

academic perspectives on AI in mathematics: 

1. Terence Tao argued that blind optimisation of 

problem-solving alone is actively harmful to 

the long-term health of mathematics. 

2. Vamsi Pritham Pingali suggested that if a 

Fields Medallist-level model becomes 

available for $100 a month, the journal 

economy will collapse. 

3. Kevin Hartnett authored the book The Proof 

in the Code, which details the review 

challenges of complex proofs. 

Which of the pairs given above is/are correctly 

matched? (a) 1 and 2 only (b) 3 only (c) 1 and 3 only 

(d) 1, 2, and 3 

 

 



Mains Practice Questions (GS Paper III: Science & Technology) 

1. "The expanding capacity of Artificial Intelligence to generate mathematical proofs is shifting the focus of 

research from mere problem-solving to formal verification and conceptual utility." Critical analyze this 

statement in light of recent developments in automated theorem provers and autoformalisation. 

2. Discuss the socio-economic and structural impacts that advanced, proprietary AI models could have on 

global academic ecosystems, peer-reviewed journal economies, and equity in scientific research. 

Comprehensive Glossary 

• Autoformalisation: The technological process of converting mathematical proofs and arguments written in 

natural human language into formal digital code that can be parsed and verified by automated proof 

assistants. 

• Interactive Theorem Prover: A software tool that assists human mathematicians in building and verifying 

formal logic proofs by checking each step against strict rules of formal logic. 

• Kepler Conjecture: A famous mathematical problem concerning the most space-efficient arrangement for 

packing spheres together. 

• Lean: A functional programming language and interactive theorem prover created in 2013, used to verify 

software correctness and formalize mathematical proofs in a shared, open-source repository. 

• Proof (in Research Mathematics): A rigorous, step-by-step logical demonstration establishing that a given 

mathematical statement holds true universally under defined axioms, serving as the foundational building 

block for future theorems. 

• Proof Assistant: Computer software designed to run formal logical checks on coded mathematical arguments 

to ensure absolute freedom from calculation or logical step errors. 

• "Junk" Theorems: Mathematically trivial, uninsightful, or meaningless statements that nonetheless satisfy 

formal logical consistency and can pass computer verification checks in tools like Lean. 

• Journal Economy: The traditional institutional ecosystem of academic publishing, peer review, citation 

metrics, and subscription-based or open-access journal models that sustains academic research careers and 

validation. 

 

 

 

 

 

 

 

 

 

 

 

  



Study Guide: Fund for Responding to Loss and Damage (FRLD) and Climate Finance Dynamics 

Executive Summary & Core Content Review 

1. Overview of the Fund for Responding to Loss and Damage (FRLD) 

• Creation and Operationalisation: The FRLD is an international financing instrument created in 2022 to 
address long-standing demands from developing nations—particularly small and vulnerable countries facing 
severe climate risks. It was formally operationalised in 2023 after receiving its first round of contributions 
from donor countries. 

• First Application Window: The FRLD made its first call for applications during the annual climate conference 
(COP30) held in Brazil. The application window closed on June 15. 

• Demand vs. Corpus Disparity: 

o Submitted Applications: 119 countries submitted 176 funding requests. 

o Total Funding Demanded: Up to $2.8 billion (more than 3 times the existing corpus). 

o Total Corpus Mobilised: Only $822 million pledged across 27 donor countries, with much of this sum 
still at the commitment stage. 

o Per-Request Capping: Individual requests are capped at $20 million. 

o Funding Mechanism Constraints: The FRLD has no predefined targets for contributions; donor 
countries are encouraged to contribute entirely on a voluntary basis. 

2. Case Study: Emergency Allocation to Nepal 

• Disaster Profile: In August, severe flash floods hit Nepal (notably around the Betrawati Rasuwa border on 
August 31), leaving over 1,300 people dead and more than 5,000 missing. 

• Financial Need vs. Allocation: 

o Estimated Disaster Impact: Overall recovery and reconstruction costs are estimated at $4.75 billion 
(~Rs 44,600 crore). 

o FRLD Emergency Earmark: $20 million (~Rs 190 crore). 

o Total Demands Made by Nepal: Nepal submitted three separate requests to the FRLD totaling over 
$52 million. 

• Procedural Significance: Nepal made an extraordinary request in September following the August floods. The 
FRLD board approved a $20 million out-of-turn, emergency allocation during an emergency board meeting 
supported by Nepal and several other nations. 

• Template for the Future: Although nominal compared to Nepal's actual loss, this allocation marks the first 
decision on application calls by the FRLD. It serves as a precedent/template for vulnerable nations to demand 
immediate consideration and quick access to emergency financial resources following major climate 
disasters. 

• Emissions Inequality: Nepal contributes a tiny 0.01% to historical global greenhouse gas (GHG) emissions, 
yet suffers disproportionately from climate-induced events. 

3. Global Climate Finance Architecture & Structural Deficits 

• Scope of Needs: Demands placed on the FRLD cover both economic and non-economic loss and damage 
stemming from extreme weather events and slow-onset events (e.g., glacial melt, sea-level rise, biodiversity 
loss, desertification). 

• Fund Usage Scope: Funding is sought for: 

o Reconstruction of damaged infrastructure and essential services (health, transport, energy, 
education). 

o Building resilience and early warning systems. 



o Institutional strengthening (including climate attribution capabilities). 

o Livelivelihood restoration and psychosocial support for affected populations. 

• Governing Treaties: The global climate finance architecture is governed under the UN Framework 
Convention on Climate Change (UNFCCC) and the 2015 Paris Agreement, which mandate developed 
countries to provide financial assistance to developing countries. 

• Historical Financial Commitments vs. Realities: 

o 2020–2025 Target: Developed nations pledged to mobilize $100 billion annually, but failed to fully 
deliver on this commitment. 

o 2024 Developing Country Demands: Developing nations presented total requirements of $1.3 
trillion annually. 

o 2024 Agreed Commitment: Developed nations agreed to raise their collective commitment to only 
$300 billion annually, deferred to 2035 onwards. 

Fact Sheet & Data Reference 

Parameter / Metric Fact / Figure (Source-based) 

FRLD Creation Year 2022 

FRLD Operationalisation Year 2023 

COP30 Location Brazil 

FRLD Application Deadline June 15 

Total Requests Received by FRLD 176 requests from 119 countries 

Total Value of Funding Requested Up to $2.8 billion 

Current Total Corpus Pledged $822 million 

Number of Donor Countries 27 countries 

FRLD Per-Request Funding Cap $20 million 

Nepal Historical GHG Share 0.01% 

Nepal August Flood Impact >1,300 killed, >5,000 missing 

Nepal Recovery/Reconstruction Need ~$4.75 billion (~Rs 44,600 crore) 

Nepal Emergency Allocation Amount $20 million (~Rs 190 crore) 

Total Value of Nepal’s 3 FRLD Requests Over $52 million 

Developed Countries' Pledge (2020–2025) $100 billion/year (unfulfilled) 

Developing Countries' Demand (2024) $1.3 trillion/year 

New Post-2024 Agreement Target $300 billion/year (from 2035 onwards) 

Top 5 Donors to FRLD 

(Source: UNFCCC; Based on currency exchange rates on April 7, 2025) 

Rank Country Money Pledged (in Million $) 

1 Italy $110.31 



2 France $108.23 

3 UAE $100.00 

4 Germany $98.24 

5 United Kingdom (UK) $51.92 

Note: Only three countries—Italy, France, and the United Arab Emirates (UAE)—have committed pledges of $100 
million or more. 

Practice Quiz (UPSC CSE Prelims Format) 

Question 1 

Consider the following statements regarding the Fund 

for Responding to Loss and Damage (FRLD): 

1. It was established under international climate 

negotiations in 2022 and operationalised in 

2023. 

2. The initial application window for funding was 

opened during the annual climate conference 

(COP30) held in Brazil. 

3. The FRLD enforces mandatory financial 

contribution targets on all developed country 

signatories. 

Which of the statements given above is/are correct? 

(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only (d) 1, 

2, and 3 

Question 2 

With reference to the financial status and donor 

contributions to the FRLD (as per UNFCCC data), 

consider the following statements: 

1. Among all donor countries, Italy and France 

are the top two individual donors by total 

amount pledged. 

2. The United Arab Emirates (UAE) is among the 

only three countries that have committed 

$100 million or more to the fund. 

3. The total pledged corpus of the fund exceeds 

the combined value of all initial funding 

requests submitted by developing countries. 

Which of the statements given above is/are correct? 

(a) 1 only (b) 1 and 2 only (c) 2 and 3 only (d) 1, 2, and 

3 

Question 3 

Consider the following statements regarding climate 

finance obligations and commitments under the 

UNFCCC framework: 

1. Between 2020 and 2025, developed nations 

successfully fulfilled their commitment to 

mobilize $100 billion annually for climate 

action in developing countries. 

2. In 2024, developed nations agreed to scale up 

climate finance commitments to $1.3 trillion 

per year starting immediately. 

3. Demands made to the FRLD cover both 

economic losses as well as non-economic 

losses arising from slow-onset events like 

desertification and glacial melt. 

Which of the statements given above is/are correct? 

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

only 

Question 4 

Regarding the emergency allocation made to Nepal by 

the FRLD, consider the following statements: 

1. Nepal accounts for over 1% of total historical 

global greenhouse gas emissions. 

2. The FRLD approved an emergency allocation 

of $20 million to Nepal following severe flash 

flooding. 

3. The approved $20 million grant fully covers all 

three financial requests submitted by Nepal to 

the FRLD. 

Which of the statements given above is/are correct? 

(a) 1 and 2 only (b) 2 only (c) 2 and 3 only (d) 1, 2, and 

3 

 

 



Practice Questions for UPSC CSE Mains 

Note: The following descriptive questions are designed for self-assessment and analytical practice. Answers are not 

provided. 

1. "The Fund for Responding to Loss and Damage (FRLD) represents a vital procedural milestone, yet its 

structural and financial limitations severely constrain its operational efficiency." Critically evaluate this 

statement in the light of recent allocations to climate-vulnerable nations. (15 Marks, 250 Words) 

2. Examine the widening gap between climate mitigation/adaptation demands of developing countries and 

financial commitments by developed nations under the UNFCCC framework. How do voluntary 

mechanisms impact the effectiveness of global climate justice? (10 Marks, 150 Words) 

Glossary of Key Terms 

• Fund for Responding to Loss and Damage (FRLD): An international financing instrument established under 

the UNFCCC framework in 2022 (operationalised in 2023) designed to provide financial assistance to 

developing countries vulnerable to the adverse effects of climate change. 

• Loss and Damage: The destructive impacts of climate change—both economic and non-economic—that 

cannot be avoided through mitigation or adaptation efforts. 

• COP30: The annual United Nations Climate Change Conference hosted in Brazil, during which the FRLD issued 

its first call for funding applications. 

• Slow-Onset Events: Climate-induced changes that evolve gradually over time, including glacial melt, rising 

sea levels, loss of biodiversity, and desertification, as distinguished from sudden extreme weather events like 

flash floods. 

• Non-Economic Loss and Damage: Impacts of climate change that cannot be easily quantified in monetary 

terms, such as loss of cultural heritage, destruction of ecosystems, loss of life, displacement, and 

psychosocial trauma. 

• UNFCCC (United Nations Framework Convention on Climate Change): The primary international 

environmental treaty governing global efforts to combat climate change and outlining financial obligations of 

developed states toward developing countries. 

• Paris Agreement (2015): A landmark international climate treaty under the UNFCCC that mandates 

developed countries to provide financial resources to assist developing countries with climate mitigation, 

adaptation, and resilience efforts. 

• Climate Attribution Capability: Institutional and scientific methodologies used to evaluate and determine the 

direct role of anthropogenic climate change in causing or worsening specific extreme weather events. 
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Study Guide: Decoding the WMO Warning on 'Godzilla' El Niño and Global Impacts 

1. Executive Summary & Overview 

An intense and rapidly developing El Niño event—termed a 'Godzilla' El Niño—is causing widespread 

climatic anomalies across the globe. According to warnings issued by the World Meteorological 

Organization (WMO) on October 21, the climatic effects of this severe phenomenon are expected to peak 

towards the end of the year and persist into 2027. 

El Niño involves the abnormal warming of sea surface temperatures in the equatorial Pacific Ocean. Its 

global footprint includes suppressed monsoon rainfall, extreme heatwaves, severe droughts, floods, and 

heightened cyclone activity. Beyond weather disruption, it poses severe risks to global food and water 

security, drives up fuel and fertilizer prices, and places additional strain on global resources already 

impacted by geopolitical conflicts such as the Strait of Hormuz crisis. 

2. Scientific Framework: ENSO, Nino 3.4, and RONI 

Understanding ENSO 

El Niño is one of three distinct phases of the El Niño Southern Oscillation (ENSO), a large-scale ocean-
atmosphere interaction over the Pacific region that influences weather patterns globally. 

• Three Phases of ENSO: 

1. Warm Phase: El Niño 

2. Neutral Phase 

3. Cool Phase: La Niña 

Deciding Factors & Measurement Thresholds 

Scientists monitor sea surface temperatures (SST) over specific regions of the equatorial Pacific Ocean. The 
primary benchmark region used to determine the onset and strength of ENSO phases is the Nino 3.4 
region. 

Relative Ocean Nino Index (RONI) = Temperature deviation from the normal in the Nino 3.4 region 

• Declaration Criteria (measured over a 3-month period): 

o El Niño: Average RONI > +0.5 °C 

o La Niña: Average RONI < -0.5 °C 

3. The 2026 El Niño Anomalies & Temperature Records 

The 2026 El Niño event is characterized by unprecedented rapid intensification and off-the-charts warming: 

• Timeline of Emergence: Emerged in the Pacific Ocean in June. Climatic effects over the oceans 
surrounding India began to manifest after 40–45 days. 

• Rapid Intensification: Between July and September, the RONI recorded warming levels between 2 
°C and 2.8 °C. 

• Historical Comparisons: 

o Four decades ago, systematic ocean temperature monitoring began. 

o Previous Historical Peak Anomaly: 3.0 °C. 



o 2014–2015 El Niño Peak: 2.3 °C (according to data from the National Oceanic and 
Atmospheric Administration - NOAA). 

o 2026 Epicenter Projection: At its epicenter in the Pacific Ocean, sea surface temperatures 
are expected to remain 3.8 °C above normal—a value never previously recorded since 
monitoring began. 

• WMO Statement: WMO Secretary-General Celeste Saulo noted that this El Niño will carry far-
reaching consequences for several months ahead. 

4. Impact on India's Climate 

Climatic 
Phenomenon 

Observed / 
Forecasted Effect 

Key Data Points & Details 

Southwest 
Monsoon 

Weakened & 
Suppressed 

• Brings ~70% of India's annual rainfall. • Weakened significantly in late 
August. • Ended at 87% of the Long Period Average (LPA). • Marked as 
the 4th driest monsoon since 2001. 

Northeast 
Monsoon 

Normal Expected to be normal over India's southern peninsula. 

Winter Outlook 
Warmer-than-
usual 

Above-normal temperatures forecast for October, November, and 
December. 

5. Global Regional Impacts & Socio-Economic Consequences 

Regional Climatic Forecasts 

                                          GLOBAL IMPACT DISTRIBUTION 
                                                                 │ 

         ┌────────────────────────┴────────────────────────┐ 
         ▼                                                                                                            ▼ 

NORTHERN HEMISPHERE                                                         SOUTHERN HEMISPHERE 

• Above-normal Temperatures:                                   • Higher-than-normal Temperatures: 

- Southern Europe, Africa, Arabian Peninsula,          - Equatorial Africa, Greater Horn of Africa, 

Indian Subcontinent, Eastern Asia.                                 - South America, Australia. 

• Above-normal Rainfall:                                                • Weak Rainfall (Drought Risk): 

- Arabian Peninsula, Central Asia, East Asia,               - Southern Africa, Southern Central America, 

Coastal Southeast Asia, North America.                    -  The Caribbean. 

Socio-Economic and Geopolitical Threats 

1. Resource & Market Strain: 

o Threatens global food and water security. 

o Pushes up fertilizer and fuel prices, with ramifications lasting well into 2027. 

o Compounds existing strain caused by global conflicts, including the Strait of Hormuz crisis. 

2. UN Humanitarian Guidance by Region: 

o Central & South America: Requires immediate alternative livelihood options for populations 
facing severe disruptions. 



o Africa: Crops grown by African communities and their seeds must be moved and stored in 
safer locations before communities are cut off by extreme weather. 

o Southeast Asia: Nations must brace for widespread floods, droughts, and cyclones. 

6. Practice Questions for UPSC CSE Prelims 

Question 1 

With reference to the El Niño Southern Oscillation 
(ENSO) and its measurement parameters, 
consider the following statements: 

1. Temperature anomalies in the Nino 3.4 
region of the equatorial Pacific Ocean 
serve as the primary deciding factor for 
declaring ENSO phases. 

2. An El Niño condition is officially declared 
when the average Relative Ocean Nino 
Index (RONI) over a three-month period 
drops below -0.5 °C. 

3. The 2014–2015 El Niño event recorded a 
peak ocean temperature anomaly of 2.3 
°C according to NOAA data. 

Which of the statements given above is/are 
correct? (a) 1 only (b) 1 and 3 only (c) 2 and 3 
only (d) 1, 2, and 3 

Question 2 

Consider the following statements regarding the 
impact of the El Niño phenomenon on Indian 
weather patterns: 

1. India's southwest monsoon accounts for 
approximately 70% of the country's 
annual rainfall. 

2. Under the influence of the severe El Niño, 
India's southwest monsoon ended at 87% 
of its Long Period Average (LPA), making it 
the driest monsoon since 2001. 

3. The northeast monsoon over India's 
southern peninsula is expected to 
experience severe drought conditions due 
to El Niño. 

Which of the statements given above is/are 
correct? (a) 1 only (b) 1 and 2 only (c) 2 and 3 
only (d) 1, 2, and 3 

Question 3 

Which of the following regional weather 
expectations during an El Niño phase is/are 
correctly matched? 

1. Coastal Southeast Asia — Above-normal 
rainfall 

2. Southern Africa — Weak rainfall 

3. Arabian Peninsula — Above-normal 
rainfall 

Select the correct answer using the code given 
below: (a) 1 and 2 only (b) 2 only (c) 1 and 3 only 
(d) 1, 2, and 3 

Question 4 

Consider the following statements regarding 
historical ocean temperature anomalies: 

1. Ocean temperature monitoring has been 
systematically conducted for over four 
decades. 

2. Prior to the current El Niño, the highest 
recorded temperature anomaly in ocean 
temperatures was 3.8 °C. 

3. The current El Niño epicenter in the Pacific 
Ocean is expected to record temperature 
anomalies exceeding all historical records 
since monitoring began. 

Which of the statements given above is/are 
correct? (a) 1 and 2 only (b) 1 and 3 only (c) 3 
only (d) 1, 2, and 3 

8. Suggested Practice Question for UPSC CSE Mains 

Question (General Studies Paper I / Paper III): "The rapid intensification of multi-year El Niño events 
extends beyond localized climatic anomalies to threaten global food security, energy markets, and 
humanitarian stability." Evaluate this statement in light of recent World Meteorological Organization 
(WMO) warnings, and discuss the compounded risks posed to developing nations. 

 



9. Comprehensive Glossary of Key Terms 

• El Niño: The abnormal warming of surface waters in the equatorial Pacific Ocean. It suppresses 
monsoon rainfall, increases global temperatures, and triggers heatwaves and extreme weather 
globally. 

• La Niña: The cool phase of the ENSO cycle, occurring when the average RONI in the Nino 3.4 region 
drops below -0.5 °C. 

• ENSO (El Niño Southern Oscillation): A large-scale ocean-atmosphere interaction over the Pacific 
region that influences weather patterns worldwide through three distinct phases: warm (El Niño), 
neutral, and cool (La Niña). 

• Nino 3.4 Region: A specific geographical area of the equatorial Pacific Ocean used by climate 
scientists as the key benchmark region to measure sea surface temperature anomalies and 
determine ENSO phases. 

• Relative Ocean Nino Index (RONI): A index representing the sea surface temperature deviation 
from normal over a three-month period in the Nino 3.4 region, used to formally declare El Niño or 
La Niña conditions. 

• Long Period Average (LPA): The baseline average rainfall benchmark over a specific extended period 
used by meteorological departments to categorize monsoon performance. 

• World Meteorological Organization (WMO): The specialized agency of the United Nations 
responsible for international cooperation and monitoring of atmospheric science, climatology, and 
hydrology. 

• National Oceanic and Atmospheric Administration (NOAA): A scientific agency within the United 
States responsible for monitoring ocean and atmospheric conditions and maintaining historical 
climate data. 
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Detailed Study Notes: Census Duty, Government Powers, and Private Citizens' Rights 

1. Executive Summary & Recent Policy Context 

Recent Amendments to Census Rules, 1990 

• Scope of Amendment: The Union Government amended the Census Rules, 1990 to explicitly clarify 
that teachers from government, local authority, aided, and unaided private educational institutions 
can be appointed as Census enumerators. 

• Corporate & Institutional Requisitioning: The amendment explicitly includes officials working in 
private and public establishments, such as: 

o Banks 

o Companies 

o Institutions 

o Societies 

o Trusts 

• The "Any Person" Omnibus Clause: The amendment retains a broad category authorizing a State 
Government or Union Territory (UT) administration to appoint "any person" whom it considers 
suitable to perform enumerator duties. 

• Comparison with Pre-Amendment Rules: Earlier provisions (under former Rule 3) allowed 
enumerators to be chosen from "Teachers, Clerks or any official or any person." While the phrase 
"any person" literally included private school teachers and private-sector employees, the 
amendment was enacted to remove legal ambiguities and ensure smooth operation across states. 

Operational Scale of the Indian Census 

• Manpower Dependency: Despite ongoing digitisation efforts, the Census remains overwhelmingly 
manpower-intensive. 

• Workforce Figures: Recent operational estimates indicate that approximately 31 lakh (3.1 million) 
enumerators and supervisors are being trained for Census operations. 

• Primary Workforce: Census authorities rely predominantly on school teachers and officials from 
government and local bodies. 

2. Legal Backdrop & Judicial Triggers 

The recent statutory amendment by the Ministry of Home Affairs (MHA) was prompted by conflicting High 
Court orders regarding the requisitioning of private personnel: 

                   

                   MHA Amendment to Census Rules, 1990 ("Any Person")      

                   



Bombay High Court (May 22 Interim Order)              Punjab & Haryana HC (Oct 8 Order)        

                              

 • Protects >500 private unaided/minority                • Stays Haryana Govt communications      

    schools in Maharashtra.                                                 seeking private teacher details for             

• Rules Subordinate Legislation cannot                        Census duties.                                                

   exceed Parent Statute (Census Act).                               

 

1. Bombay High Court Interim Order (May 22): 

o Petitioners: Associations representing over 500 private unaided and minority schools in 
Maharashtra. 

o Court Ruling: Granted interim protection against coercive action. The Court observed that 
while Section 4A of the Census Act, 1948 imposes a clear statutory obligation on local 
authorities to provide staff, Sections 6 and 7 do not grant blanket authority to compulsorily 
requisition teaching and non-teaching staff from private unaided schools. 

o Limits on Subordinate Legislation: The Court rejected the government's argument that "any 
person" in Rule 3 gave unrestricted powers. It noted that if interpreted literally, the 
government could draft private doctors, advocates, or chartered accountants. Subordinate 
rules cannot travel beyond the scope of the parent statute (Census Act, 1948). 

2. Punjab and Haryana High Court Order (October 8): 

o Stayed communications issued by the Haryana state government seeking personal details of 
private unaided school teachers for deployment on Census duty. 

o The MHA's amendment was promulgated eight days after this stay order. 

3. Statutory Analysis: The Census Act, 1948 

The conflict centers on the statutory boundaries set by the parent legislation (Census Act, 1948): 

Statutory 
Provision 

Target Group / 
Entity 

Statutory Mandate & Scope Legal Interpretation / Limitations 

Section 
4(2) 

"Persons" (Broadly 
defined) 

Empowers State Governments to 
appoint persons as census-officers 
to take, aid in, or supervise the 
Census. States: "when so appointed, 
shall be bound to serve accordingly." 

Represents the primary statutory 
basis for drafting personnel. Uses 
broad language ("persons") rather 
than restricting targets to public 
servants. 

Section 
4A 

Local Authorities 

Requires local authorities, upon 
direction by the Central 
Government, to make available 
necessary staff for Census work. 

Strictly applies to local bodies and 
government-backed authorities; does 
not automatically extend to purely 
private institutions. 



Section 6 
& Section 
7 

Private 
Establishments, 
Factories, & 
Commercial Outlets 

Permits local authorities/District 
Magistrates to seek assistance from 
private establishments and their 
personnel. 

Restricted strictly to defined 
circumstances—specifically counting 
persons present within or under the 
charge of that establishment. Does 
not expressly authorize general door-
to-door public deployment. 

4. Key Case Law & Judicial Precedents 

                                    HISTORICAL JUDICIAL PRECEDENTS 

                                               

 

│ LIC Requisitioning Cases    │        │ Private School Teacher Cases │        │ Public Service & Police     │ 

                 

│ • P&H HC (2010): Quashed            │ • P&H HC (2010 - Manisha    │        │ • Calcutta HC (1958 - Dulal │ 

│   drafting 150 LIC staff                   │   Jain): Unfair after work  │              │   Samanta): Neighborhood    │ 

│   under Sec 7(c) outside    │                 │   hours.                    │                        │   residents as special      │ 

│   office premises.         │                 │ • Bombay HC (2011): Allowed │                  │   police under Police Act,  │ 

│ • Gujarat HC (2019): Sec 7  │        │   private teachers with     │                  │   1861 protected by Art.    │ 

│   does not allow LIC staff  │        │   restrictions (no Class    │                          │   23(2).                    │ 

│   drafting (Pending in SC). │        │   10/12, outside school hrs)│                           

       

A. Requisitioning Employees of Commercial & Public Sector Bodies 

• Punjab & Haryana HC – LIC Jalandhar Case (2010): 

o Life Insurance Corporation (LIC) challenged an order directing its Jalandhar office to supply 
at least 150 employees as Census Enumerators and Supervisors. 

o Ruling: The High Court quashed the order. It held that Section 7(c) only allows assistance for 
taking the census of persons within an establishment premises. Requisitioning them for 
general door-to-door census work was held to be "beyond the scope and powers conferred 
by the Census Act, 1948." However, the court explicitly left the government free to invoke 
Section 4(2) wherever required. 

• Gujarat HC – LIC Case (2019): 

o A Division Bench similarly ruled against the requisitioning of LIC employees, holding that 
Section 7 does not confer power to draft commercial corporate employees for general 
census duties. 

o Current Status: This judgment is under challenge before the Supreme Court of India. 



B. Requisitioning Private School Teachers 

• Punjab & Haryana HC – Manisha Jain v. State/UT Chandigarh (May 2010): 

o A teacher at an unaided school in Chandigarh challenged her appointment as an 
enumerator. 

o Ruling: Justice K. Kannan observed in an interim order that it was "incorrect" to force a 
private school teacher to undertake Census work after her normal working hours. 

• Bombay HC – Private Unaided Schools Benchmark Case (Jan 24 & Feb 3, 2011): 

o The court initially granted interim protection against coercive action. The Centre sought 
modification citing Section 4(2) ("any person"). 

o Modified Order (Feb 3, 2011): Allowed teachers of private aided and unaided schools to be 
deployed for Census 2011, but subject to strict safeguards: 

1. Deployment must normally occur before or after school hours. 

2. Teachers of Class 10 and Class 12 are completely exempted. 

3. School management retains discretion over which teachers can be spared so that 
academic instruction is not disrupted. 

5. Constitutional Provisions: Compulsory Public Service 

While the Constitution allows the drafting of citizens for state needs, specific statutory backing and 
procedural safeguards are required: 

Constitutional Framework 

                          ┌─────────────────────────────────────────┐ 

                          │     CONSTITUTION OF INDIA: ART. 23                         │ 

                          └────────────────────┬────────────────────┘ 

                                                                         │ 

                       ┌───────────────────── ┴───────────────────────┐ 

                       ▼                                                                                                       ▼ 

          ┌─────────────────────────┐                     ┌─────────────────────────┐ 

          │     Article 23(1)                              │                    │                           Article 23(2)       │ 

          ├─────────────────────────┤              ├─────────────────────────┤ 

│ General Prohibition:                     │                     │    Constitutional Exception 

│ Prohibits 'begar' and                    │                     │                     Permits State to impose 

│ other forced labor.                        │                     │                        "compulsory service for 



│                                                          │                      │                       public purposes."  

          └─────────────────────────┘                     └─────────────────────────┘ 

• Article 23(1): Prohibits traffic in human beings, begar, and other similar forms of forced labor. 

• Article 23(2): Serves as an exception clause. It explicitly permits the State to impose "compulsory 
service for public purposes," provided that in doing so, the State does not discriminate on grounds 
only of religion, race, caste, or class. 

• Legal Principle: Article 23(2) gives the State constitutional authority to compel public work, but it 
does not automatically grant specific operational powers to Census authorities. Power must be 
conferred through specific statutory legislation. 

Comparative Statutory Regimes for Compulsory Service 

1. Police Act, 1861: 

o Permits residents of a neighborhood to be appointed as special police officers under specific 
public-order emergencies. 

o In Dulal Samanta v. District Magistrate, Howrah (1958), the Calcutta High Court held that 
such appointments constitute compulsory public service fully protected under Article 23(2). 

2. National Service Act, 1972: 

o Authorized the drafting of specified qualified professionals (such as doctors and engineers) 
into national service. 

o Statutory Safeguards Included: 

▪ Clear identification of liable individuals. 

▪ Formal registration and notice procedures. 

▪ Postponement provisions on hardship grounds. 

▪ Statutory entitlement to prescribed remuneration. 

▪ Mandatory requirement for private employers to release and subsequently reinstate 
drafted employees. 

o Contrast: The Census Act, 1948 currently lacks such an elaborate, safeguards-based 
statutory structure for drafting private citizens. 

 
 

 

 

 

UPSC CSE Practice Questions 

Section 1: Prelims Practice Questions (MCQs) 



Question 1 

Consider the following statements regarding the 

provisions of the Census Act, 1948: 

1. Section 4(2) gives the State Government 

the power to appoint "persons" as census-

officers who are legally bound to serve 

once appointed. 

2. Section 4A explicitly mandates private 

commercial establishments to supply 

door-to-door enumerator staff upon 

orders from a District Magistrate. 

3. Section 7 permits local authorities to seek 

assistance from factory staff primarily for 

counting persons present within those 

establishment premises. 

Which of the statements given above is/are 

correct? (a) 1 and 2 only (b) 1 and 3 only (c) 2 and 

3 only (d) 1, 2, and 3 

Question 2 

With reference to Article 23 of the Constitution of 

India, consider the following statements: 

1. Article 23(1) prohibits forced labor and 

begar. 

2. Article 23(2) permits the State to impose 

compulsory service for public purposes 

provided it does not discriminate on 

grounds of religion, race, caste, or class. 

3. In Dulal Samanta v. District Magistrate, 

Howrah (1958), the appointment of 

residents as special police officers under 

the Police Act, 1861 was held to be 

protected under Article 23(2). 

Which of the statements given above are correct? 

(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only 

(d) 1, 2, and 3 

Question 3 

Regarding the legal precedents on requisitioning 

private school teachers for Census duties in India, 

consider the following: 

1. Subordinate rules framed under an Act 

can expand the scope of requisitioning 

beyond the limits set by the parent 

statute. 

2. High Court rulings have previously 

exempted teachers of Class 10 and Class 

12 from Census duty to prevent academic 

disruption. 

3. The Supreme Court has ruled that private 

unaided school teachers cannot be 

appointed as Census enumerators under 

any circumstance. 

Which of the statements given above is/are 

correct? (a) 2 only (b) 1 and 2 only (c) 2 and 3 

only (d) 1, 2, and 3 

Question 4 

Consider the following statements comparing the 

National Service Act, 1972 and the Census Act, 

1948: 

1. The National Service Act, 1972 contained 

statutory provisions requiring private 

employers to release and reinstate drafted 

professionals. 

2. The Census Act, 1948 provides an identical 

statutory mechanism for the compulsory 

drafting, hardship postponement, and job 

reinstatement of private software 

engineers and corporate employees. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

 

 

 

 

 



Section 2: Answer Key (Prelims) 

1. (b) 

2. (d) 

3. (a) 

4. (a) 

Section 3: Mains Practice Questions 

1. "Subordinate legislation cannot travel beyond its parent statute." In light of recent amendments 

to the Census Rules, 1990 and various High Court decisions, critically analyze the executive's 

powers to requisition private citizens and teachers for administrative duties. (15 Marks, 250 

Words) 

2. Examine the constitutional validity of compulsory drafting of private sector employees for public 

service under Article 23(2) of the Constitution. What statutory safeguards are necessary to 

balance state necessity with citizens' fundamental rights? (10 Marks, 150 Words) 

Comprehensive Glossary of Key Terms 

• Article 23(1): A Fundamental Right under the Constitution of India that explicitly prohibits human 

trafficking, begar (unpaid forced labor), and other similar forms of forced work. 

• Article 23(2): A constitutional proviso enabling the State to impose compulsory service for public 

purposes (such as defense or national census operations), provided such service is requisitioned 

without discrimination based on religion, race, caste, or class. 

• Begar: A historical system of forced labor where individuals were compelled to perform work 

without receiving monetary compensation or remuneration. 

• Census Enumerator: A public official or drafted individual legally appointed to collect door-to-door 

demographic, economic, and social data during official Census operations. 

• Interim Protection / Order: A temporary order passed by a court of law to maintain the status quo 

or protect a petitioner's rights while the final case remains pending. 

• Parent Statute: The primary legislative Act passed by Parliament or a State Legislature (e.g., Census 

Act, 1948) that provides the fundamental authority for executive actions and statutory rules. 

• Requisitioning: The formal exercise of executive authority to command, demand, or draft resources, 

facilities, or human personnel for state-mandated or public operations. 

• Section 4(2) [Census Act, 1948]: The specific statutory provision empowering state authorities to 

appoint individuals as census officers, legally binding the appointed persons to fulfill the mandated 

duties. 

• Subordinate Legislation: Rules, regulations, notifications, or bylaws created by executive authorities 

(such as Ministries) under authority delegated to them by a parent statute passed by the legislature. 

Such rules cannot override or exceed the parent statute. 

 

 

 



 

Comprehensive Study Guide: Advances in Antivenom Research and Snakebite Management 
Section 1: Detailed Study Notes 
1. Context and Breakthrough 

• Research Institutions: Joint research conducted by scientists from the Centre for Ecological Sciences 
(CES) at the Indian Institute of Science (IISc), Bengaluru, and the Technical University of Denmark 
(DTU). 

• Key Researchers Mentioned: Andreas Laustsen (DTU) and Kartik Sunagar (IISc). 
• Publication: Published in the journal Science Translational Medicine. 
• Core Discovery: Development of a synthetic antibody "cocktail" designed to treat envenomation from 

diverse Indian cobra species. 
2. Snakebite Burden and Statistics in India 

• Annual Mortality: According to 2024 government data, estimated annual snakebite fatalities in India 
stand at 50,000. 

• Impact of Spectacled Cobra (Naja naja): 
o Belongs to India's "Big Four" venomous snake species. 
o Accounts for a significant share of snakebite deaths in the country (exact mortality impact is 

often underreported as victims cannot always identify the snake species). 
3. Venom Dynamics and Biological Challenges 

• Mechanism of Action: Cobras primarily use neurotoxins in their venom. 
o Causes paralysis in prey and humans. 
o Leads to respiratory failure (stops breathing). 
o Triggers cardiac complications and severe secondary side effects. 

• Interspecies and Intra-species Venom Variation: 
o India is home to seven distinct cobra species. 
o Venom composition varies significantly between different cobra species. 
o Venom composition can also vary geographically within the same species depending on 

location. 
4. Limitations of Current Antivenom Treatments 

• Century-Old Paradigm: Snakebite treatment protocols in India have remained largely unchanged for 
over a century. 

• Polyvalent Antivenom Deficiencies: 
o Polyvalent antivenom currently used in India targets the "Big Four" venomous species 

(including the Spectacled Cobra). 
o It is ineffective against envenomation by species outside this group, such as the King Cobra. 

• Logistical and Medical Hurdles: 
o Delayed medical intervention: Victims frequently fail to reach primary healthcare facilities in 

time. 
o Dosage and Safety: Traditional antivenom therapies or unengineered antibody treatments 

require high dosage volumes, increasing costs and safety risk profiles for human patients. 
5. Methodology and Features of the New Antibody Cocktail 

• Inspiration & Development Process: 
o Based on prior research where animals (e.g., alpacas and llamas) exposed to African snake 

venom produced neutralising antibodies. 
o Scientists extracted, selected, and engineered specific antibodies to create a targeted 

"cocktail" against Indian cobra venoms. 
• Experimental Findings (Mice Models): 

o Tested against venom from spectacled cobras, monocled cobras, and two species of king 
cobras. 

o Successfully prevented death in mice even when administered 30 minutes after venom 
injection. 



• Key Advantage: Neutralises venom using very small amounts of engineered antibodies, directly 
mitigating the cost, efficacy, and safety concerns associated with traditional high-dose antivenoms. 

 

Section 2: UPSC CSE Prelims Practice Questions 

Q1. Consider the following statements regarding 

snakebite management and antivenom in India: 

1. The polyvalent antivenom currently used 

in India effectively neutralises the venom 

of all seven cobra species found in the 

country, including the King Cobra. 

2. Cobras primarily utilise neurotoxins, which 

can cause paralysis and respiratory failure 

in victims. 

3. According to government estimates, 

annual snakebite fatalities in India are 

around 50,000. 

Which of the statements given above is/are 

correct? (a) 1 and 2 only (b) 2 and 3 only (c) 1 and 

3 only (d) 1, 2, and 3 

Q2. With reference to the recent advancement 

in antivenom research by IISc Bengaluru and 

DTU, consider the following statements: 

1. The newly engineered antibody cocktail 

was shown to neutralise venom from 

spectacled cobras, monocled cobras, and 

king cobras. 

2. In animal testing, the new antibody 

cocktail required significantly larger doses 

than conventional antivenom to achieve 

venom neutralisation. 

3. The research demonstrated efficacy in 

mice even when the treatment was 

administered 30 minutes after venom 

injection. 

Which of the statements given above are correct? 

(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only 

(d) 1, 2, and 3 

Q3. Which of the following species is explicitly 

identified as part of India's "Big Four" venomous 

snakes? (a) King Cobra (b) Monocled Cobra (c) 

Spectacled Cobra (Naja naja) (d) African Cobra 

Q4. Consider the following statements regarding 

venom diversity in Indian cobras: 

1. Cobra venom composition remains 

uniform across all regions in India for a 

single species. 

2. Interspecies variation in venom exists 

across the seven distinct cobra species 

found in India. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Section 3: Answer Key (Prelims) 

1. (b) 

2. (c) 

3. (c) 

4. (b) 

 

 

 

 

 



 

Section 4: UPSC CSE Mains Practice Questions 

1. "Snakebite envenomation remains a neglected public health challenge in rural India despite 

advances in modern medicine." In light of recent technological breakthroughs in antibody 

engineering, discuss the limitations of existing polyvalent antivenoms and how novel synthetic 

therapies can reform snakebite treatment strategies in India. (15 Marks, 250 Words) 

2. Examine the factors contributing to high snakebite mortality in India. How do regional variations in 

venom composition complicate the development of universal antivenoms, and what measures are 

required to strengthen emergency health response mechanisms? (10 Marks, 150 Words) 

Section 5: Comprehensive Glossary 

Term Definition 

Antibody Cocktail 
A bio-engineered mixture of select antibodies designed to target and neutralise 

specific pathogens or toxins (such as snake venom) with high precision. 

Big Four (Snakes) 

Refers to the four medically important venomous snake species responsible for the 

majority of snakebite injuries and deaths in India, including the Spectacled Cobra 

(Naja naja). 

Centre for Ecological 

Sciences (CES) 

A specialized research center at the Indian Institute of Science (IISc), Bengaluru, 

involved in ecological studies, evolutionary biology, and venomics research. 

King Cobra 
A large venomous snake species whose venom composition differs from standard 

cobras and is not neutralised by standard polyvalent antivenom in India. 

Monocled Cobra 
A specific species of cobra found in Asia whose venom was successfully neutralised in 

mouse models during recent antibody cocktail experiments. 

Neurotoxin 

A class of poison contained in certain snake venoms (notably cobras) that destroys or 

impairs nerve tissue, leading to muscle paralysis, respiratory failure, and potential 

cardiac arrest. 

Polyvalent 

Antivenom 

An antivenom created to treat bites from multiple specified venomous snake species 

(e.g., India's "Big Four") simultaneously, though limited against species outside its 

formula. 

Spectacled Cobra 

(Naja naja) 

A key species among India's "Big Four" venomous snakes, characterized by 

neurotoxic venom and widespread distribution across the Indian subcontinent. 

Venom Variation 

The phenomenon where venom composition differs among distinct species, or 

among geographically isolated populations of the same species, complicating 

universal antivenom efficacy. 
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Comprehensive Study Guide: Artificial Intelligence, Global Tech Restructuring, and Workforce Dynamics 

1. Comprehensive Study Notes 

I. Microsoft Voluntary Exit Programme (VEO) 

• Scope and Reach: Microsoft extended a global Voluntary Exit Offer (VEO) to its workforce, covering 

approximately 60,000 employees worldwide. 

• Geographic Coverage: The scheme applies to eligible employees across participating teams in India, 

the United States, the United Kingdom, and Canada. 

• Eligibility Criteria: 

o Targeted at internal job hierarchy Level 70 and below. 

o Eligibility is conditional upon the specific business division rather than across-the-board 

application. 

o Affected Divisions: Copilot, Artificial Intelligence (AI) experiences, Windows and Devices, 

Xbox, Finance, and Human Resources (HR). 

• Terms for Indian Employees: 

o Workforce Size: Microsoft employs approximately 23,000 people in India. 

o Severance Package: Equivalent to standard severance arrangements, comprising one month’s 

base salary for every completed year of service, continued health insurance, and career 

transition assistance. 

o Timeline: Eligible employees in India have until December 1 to decide whether to accept the 

voluntary exit package. 

• Strategic Rationale: While Microsoft has not explicitly attributed this VEO to AI replacing human 

workers, the move coincides with organizational restructuring aimed at reallocating resources to 

significantly scale up investments in AI infrastructure. The company confirmed its India investment 

plans remain unchanged. 

II. Microsoft’s Operations and Footprint in India 

• India Development Center (IDC): Represents one of Microsoft’s largest research and development 

(R&D) facilities outside its global headquarters in Redmond, Washington. 

• Key Locations: Operations are centered in Hyderabad, Bengaluru, and the National Capital Region 

(NCR). 

• Core Contributions: 

o Develops core technologies for global products including Windows, Azure, Microsoft 365, and 

AI products. 

o Specific contributions include Copilot Studio, Azure AI Search, AI agents, speech and 

translation technologies, and machine learning platforms. 

o Employs Indian talent across software engineering, R&D, artificial intelligence, cloud 

infrastructure, sales, customer support, and corporate functions. 

III. Foreign Employment and Immigration Implications (H-1B Visas) 

• Impact on Indian Expatriates: The global exit program creates significant vulnerabilities for foreign 

workers employed by Microsoft in the US, specifically those on H-1B temporary work visas. 

• Immigration Constraints: 

o Unlike US citizens, H-1B visa holders who accept a voluntary exit or face termination without 

securing immediate alternative employment face strict regulatory deadlines. 

o Grace Period: Typically up to 60 days following employment termination to either find 

another sponsoring employer, change their non-immigrant status, or leave the United States. 

o Context: These disruptions occur amidst heightened regulatory scrutiny of US employment-

based visa and permanent residency (green card) programs. 

IV. Cross-Industry Landscape of AI-Led Job Disruptions 



Although tech firms vary in how explicitly they link workforce reductions to AI, automated tools and AI agents 

are increasingly restructuring traditional white-collar roles in software development, customer support, and 

mid-level management. 

Company 
Date of 

Action 

Scale of Impact / 

Workforce Cut 
Primary Stated Reason / AI Linkage 

Block 
February 

2026 

>4,000 jobs (Nearly 50% 

of workforce) 

Directly attributed to improvements in AI tools by 

founder Jack Dorsey. 

Salesforce 
September 

2025 

Reduced customer 

support from ~9,000 to 

5,000 employees 

CEO Marc Benioff cited AI agents handling customer 

queries, reducing human headcount needs. 

Livspace 
February 

2026 

~1,000 employees (12% 

of workforce) 
Operational shift towards an AI-led operating model. 

Tata 

Consultancy 

Services (TCS) 

July 2025 

~12,000 employees 

(Middle & senior 

management) 

Cited skill mismatches and business changes amid 

Generative AI adoption in dev/testing/maintenance 

(did not explicitly attribute cuts directly to AI). 

Klarna 

N/A 

(Reversal 

Case) 

Rebuilt human support 

staff 

Initially stated AI handled work of 700 agents, but 

reversed course to hire human support due to 

customer preference for human interaction. 

2. Practice Quiz (UPSC CSE Prelims Style) 

Question 1 

Consider the following statements regarding the 

H-1B visa regulations applicable in the United 

States, in the context of corporate downsizing: 

1. H-1B visa holders who face termination 

are granted an indefinite grace period to 

secure new employment provided they 

hold an active voluntary severance 

package. 

2. Under standard regulations, an H-1B visa 

holder typically has up to 60 days 

following termination to find another 

sponsoring employer, change status, or 

depart the country. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Question 2 

With reference to Microsoft's presence and R&D 

operations in India, consider the following 

statements: 

1. Microsoft’s India Development Center 

(IDC) is its largest research and 

development facility globally, including its 

headquarters. 

2. The Indian development teams actively 

contribute to core platforms such as 

Copilot Studio, Azure AI Search, and 

machine learning infrastructure. 

3. Operations of the India Development 

Center are limited strictly to the National 

Capital Region (NCR). 

Which of the statements given above is/are 

correct? (a) 2 only (b) 1 and 2 only (c) 2 and 3 

only (d) 1, 2 and 3 

Question 3 

Which of the following technology/fintech 

companies laid off nearly half of its workforce in 

February 2026, with leadership directly 

attributing the decision to efficiency 

improvements driven by AI tools? (a) Salesforce 

(b) Livspace (c) Block (d) Tata Consultancy 

Services 

Question 4 

Consider the following statements regarding 

corporate workforce restructuring and AI 

adoption trends: 



1. Salesforce reduced its customer support 

workforce from approximately 9,000 to 

5,000 as AI agents increasingly handled 

customer queries. 

2. Swedish fintech firm Klarna permanently 

replaced its human customer support 

workforce after proving that AI assistants 

completely eliminated the need for 

human interaction. 

3. Indian IT service provider Tata Consultancy 

Services (TCS) reduced mid and senior 

management roles citing skill mismatches 

amidst Generative AI integration in 

software lifecycle management. 

Which of the statements given above are correct? 

(a) 1 and 2 only (b) 1 and 3 only (c) 2 and 3 only 

(d) 1, 2 and 3 

3. Answer Key (Prelims) 

1. (b) 

2. (a) 

3. (c) 

4. (b) 

4. Suggested UPSC CSE Mains Questions 

1. "The rapid deployment of Artificial Intelligence and autonomous agents is fundamentally altering 

the global demand for conventional white-collar labour." Examine this statement in light of recent 

workforce restructurings in the technology sector. Discuss the economic and regulatory challenges 

this presents for developing nations reliant on IT services exports. 

2. "Strict immigration frameworks often amplify the vulnerabilities of high-skilled foreign workers 

during global economic and technological disruptions." Analyze this assertion with special reference 

to H-1B visa holders in the United States and discuss policy measures needed to mitigate skilled 

diaspora exposure. 

5. Comprehensive Glossary 

• AI Agents: Autonomous software programs powered by artificial intelligence capable of performing 

complex tasks, resolving customer service inquiries, and executing multi-step workflows without 

continuous human intervention. 

• Azure AI Search: A cloud-based information retrieval and search service component within 

Microsoft's cloud infrastructure utilized for building AI-driven search capabilities. 

• Copilot Studio: An AI-driven toolset and environment developed within Microsoft’s ecosystem for 

creating, customizing, and deploying conversational AI assistants and agents. 

• Grace Period (H-1B): A regulatory timeframe—typically set at up to 60 days following the cessation 

of employment—during which a non-immigrant temporary worker must secure new employer 

sponsorship, switch visa classifications, or depart the host country. 

• H-1B Visa: A non-immigrant work visa issued by the United States government that permits foreign, 

specialized white-collar professionals to work for sponsoring domestic employers. 

• India Development Center (IDC): Microsoft’s primary research and development hub in India—

located across Hyderabad, Bengaluru, and NCR—representing one of its largest software 

development facilities outside Redmond, Washington. 



• Level 70: An internal hierarchical tier and job level distinction within Microsoft's corporate structure; 

used as a ceiling threshold for voluntary exit program eligibility. 

• Severance Package: Compensation and benefits provided by an employer to an employee who is laid 

off or leaves voluntarily under an exit program; typically calculated based on years of service. 

• Voluntary Exit Offer (VEO) / Programme: A corporate arrangement where employees are given the 

choice to resign from their positions voluntarily in exchange for financial incentives, health coverage 

extensions, and career transition support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



Comprehensive Study Notes: Criminal Sentencing Disparity and the Proposed Sentencing Council in India 

1. Executive Summary & Overview 

In the Indian criminal justice system, sentencing—the process by which the State translates statutory 

ranges into specific prison terms, fines, probation, or community sanctions—is largely left to the unguided 

discretion of individual judges or Benches. Consequently, two individuals convicted of the exact same 

offence can receive starkly different sentences based on the subjective perspectives of the presiding judge 

rather than uniform legal principles. 

To address this structural deficiency, legal experts and the Supreme Court of India have highlighted the 

urgent need for a structured Sentencing Council and a comprehensive National Sentencing Policy, drawing 

lessons from international jurisdictions like England and Wales. 

2. Issues in the Current Indian Sentencing Framework 

A. Judicial Discretion and Disparity 

• Statutory Envelope vs. Lack of Guidelines: While penal statutes specify maximum (and occasionally 
minimum) sentences, they do not provide a standard checklist or legal guidelines to evaluate: 

o Aggravating factors (e.g., planning, weapon use, extreme violence). 

o Mitigating factors (e.g., poverty, social standing, remorse, prior conduct). 

• Extraneous Considerations: Empirical research (such as Dr. Mrinal Satish’s study on rape sentencing) 
demonstrates that courts frequently rely on irrelevant or improper factors—such as a complainant's 
alleged "chastity" or subsequent marriage—while neglecting core legal factors like psychological 
harm or breach of trust. 

• Appellate Burden and Pendency: Because convicting courts often fail to apply a standard yardstick, 
appellate courts spend substantial judicial time rectifying sentences that are either excessively harsh 
or unduly lenient on a piecemeal, case-by-case basis. 

B. Constitutional Concerns 

• Article 14 (Equality Before Law): Arbitrary sentencing where similarly placed offenders receive widely 
divergent punishments (e.g., depending on whether a judge views poverty as a mitigating factor) 
violates Article 14's protection against arbitrary State action. 

• Article 21 (Right to Life and Personal Liberty): Whenever personal liberty is restricted, the 
Constitution mandates fair, just, and reasonable procedures. Unpredictable or "lottery-like" 
sentencing fails this constitutional standard. 

3. Key Judicial Precedents, Commissions, and Legislation 

Reference / Case Name 
Year / 
Context 

Key Findings / Provisions 

47th Law Commission 
Report 

Over 50 years 
ago 

First raised concerns regarding the lack of a coherent statutory 
sentencing framework in India. 

Soman vs. State of Kerala 
2012 
(Supreme 
Court) 

Observed that sentencing remains "one of the weakest parts of 
criminal justice administration" and acknowledged competing 
principles of deterrence, reformation, and rehabilitation. 



Sunita Devi vs. State of 
Bihar 

2024 
(Supreme 
Court) 

Remarked that "sentencing shall not be a mere lottery"; directed 
the Centre to evaluate the feasibility of a national sentencing policy 
via a Sentencing Commission. 

Bharatiya Nagarik 
Suraksha Sanhita (BNSS) - 
Section 258(2) 

Current 
Statute 

Mandates that a Sessions Judge must hear the convicted individual 
separately on the question of sentence to gather relevant 
sentencing material. 

BNSS - Sections 401 & 402 
Current 
Statute 

Provide statutory alternatives to custodial sentences. 

Probation of Offenders 
Act 1958 - Sections 3, 4, & 
6 

1958 Statute 
Mandates that courts consider probation for eligible offenders 
rather than default imprisonment. 

4. The English Model: Comparative Framework 

In England and Wales, Parliament enacted a Sentencing Code and established an independent Sentencing 
Council. The system utilizes a structured, step-by-step methodology: 

1. Classification of Offence: Judges categorize the crime based on two dimensions: Culpability 
(blameworthiness) and Harm caused. Each combination has an established starting point and 
category range. 

2. Provisional Sentence Adjustment: The judge adjusts the starting sentence by weighing aggravating 
and mitigating factors, applying sentence reductions for early guilty pleas, considering multiple 
offences, and issuing ancillary orders. 

5. Architecture of the Proposed Indian Sentencing Council 

A statutory Sentencing Council created by an Act of Parliament should fulfill three core functions: 

                                             PROPOSED SENTENCING COUNCIL 
                                  
  1. Offence-Specific Guidelines   2. National Sentencing Data     3. Regulatory Status & Effect   
 
 • Stage 1: Assess Seriousness          • Built on National Judicial                            • Issued as Delegated          
                (Culpability + Harm                        Data Grid (NJDG)                                Legislation                    
 • Stage 2: Mark Starting Point          • Anonymised tracking of harm,                    • Placed before Parliament       
   & Statutory Range                                 culpability, and sentences                        • Advisory but strongly          
• Stage 3: Individualise sentence         • Identifies disparities and                              presumptive (Courts must     
   based on rehabilitation/impact             evaluates policy efficacy                                 give written reasons to 
depart 

1. Formulate a Three-Stage Guideline Framework: 

o Stage 1 (Seriousness): Evaluate culpability and harm using defined metrics (planning, 
violence, weapon choice, victim vulnerability, physical/psychological damage). 

o Stage 2 (Starting Point): Establish an indicative starting point and category range within the 
statutory envelope for an ordinary instance of the offence. 

o Stage 3 (Individualisation): Adjust the sentence using recognized offender-related 
circumstances (such as rehabilitation goals or the specific impact of the punishment). 

2. Establish a National Sentencing Database: 

o Built on the infrastructure of the National Judicial Data Grid (NJDG). 



o Collect anonymised data on offence types, harm/culpability factors, starting points, 
adjustments, and final outcomes to track disparity trends transparently. 

3. Statutory & Regulatory Status: 

o Guidelines issued as delegated legislation submitted to Parliament for approval. 

o Formatted as advisory but strongly presumptive: judges retain ultimate discretion and 
independence but must formally record reasons whenever departing from established 
guidelines. 

UPSC CSE Prelims Practice Questions 

Q1. With reference to the criminal sentencing 
framework in India, consider the following 
statements: 

1. The Supreme Court observed that 
"sentencing shall not be a mere lottery" in 
the Sunita Devi vs State of Bihar (2024) 
case. 

2. The Law Commission of India first 
highlighted the need for a coherent 
sentencing framework in its 47th Report. 

3. Section 258(2) of the Bharatiya Nagarik 
Suraksha Sanhita (BNSS) mandates a 
separate hearing on sentence by a Sessions 
Judge after conviction. 

Which of the statements given above are correct? 
(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only (d) 
1, 2, and 3 

Q2. Which of the following statutory provisions 
explicitly require or empower Indian courts to 
consider non-custodial alternatives such as 
probation for eligible offenders? 

1. Sections 401 and 402 of the Bharatiya 
Nagarik Suraksha Sanhita (BNSS) 

2. Sections 3, 4, and 6 of the Probation of 
Offenders Act, 1958 

3. Section 258(2) of the Bharatiya Nagarik 
Suraksha Sanhita (BNSS) 

Select the correct answer using the code given 
below: (a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 
only (d) 1, 2, and 3 

Q3. Regarding the sentencing mechanism 
followed in England and Wales, consider the 
following statements: 

1. The framework is overseen by a statutory 
Sentencing Council operating under a 
Sentencing Code created by Parliament. 

2. Judges classify offences primarily by 
assessing culpability and harm caused to 
arrive at a starting point sentence. 

3. Sentencing guidelines completely 
eliminate judicial discretion, making the 
recommended starting points strictly 
mandatory without room for departure. 

Which of the statements given above is/are 
correct? (a) 1 only (b) 1 and 2 only (c) 2 and 3 only 
(d) 1, 2, and 3 

Q4. In which of the following cases did the 
Supreme Court explicitly observe that sentencing 
remains "one of the weakest parts of criminal 
justice administration"? (a) Sunita Devi vs State of 
Bihar (2024) (b) Soman vs State of Kerala (2012) (c) 
Dr. Mrinal Satish Case (d) State of Bihar vs Ram 
Singh 

Q5. Consider the following functions regarding 
the proposed Sentencing Council for India: 

1. Developing offence-specific guidelines 
featuring a three-stage framework based 
on culpability and harm. 

2. Creating a national sentencing database 
utilizing the National Judicial Data Grid 
(NJDG) infrastructure. 

3. Enacting binding criminal statutes to 
directly replace the Bharatiya Nagarik 
Suraksha Sanhita (BNSS). 

Which of the functions given above are proposed 
for the Sentencing Council? (a) 1 and 2 only (b) 2 
and 3 only (c) 1 and 3 only (d) 1, 2, and 3 

 



Answer Key (Prelims Questions) 

1. (d) 

2. (a) 

3. (b) 

4. (b) 

5. (a) 

UPSC CSE Mains Practice Questions 

1. "Unguided judicial discretion in criminal sentencing transforms punishment into a lottery, 
undermining Constitutional guarantees under Articles 14 and 21." Critically examine this statement 
in light of recent Supreme Court observations and analyze the key structural features required in a 
National Sentencing Policy for India. (15 Marks, 250 Words) 

2. Evaluating the burden on appellate courts caused by sentencing disparities, discuss how 
establishing an independent statutory Sentencing Council—modeled on comparative international 
practices—can harmonize deterrence, reformation, and judicial independence. (10 Marks, 150 
Words) 

Comprehensive Glossary of Key Terms 

• Ancillary Orders: Additional directions or court orders issued alongside a criminal sentence (e.g., 
restitution, disqualifications, or administrative sanctions). 

• Culpability: The degree of blameworthiness, intention, planning, or moral responsibility attributable 
to an offender when committing a crime. 

• Delegated Legislation: Rules, regulations, or guidelines created by an executive authority or statutory 
council under powers granted by an Act of Parliament, subject to legislative oversight. 

• Mitigating Factors: Circumstances surrounding an offence or an offender (such as remorse, absence 
of prior record, or poverty) that justify a reduced or less severe punishment. 

• Aggravating Factors: Circumstances associated with a crime (such as high premeditation, use of 
deadly weapons, or targeting vulnerable victims) that increase its severity and warrant a harsher 
sentence. 

• National Judicial Data Grid (NJDG): A comprehensive national database containing judicial data and 
statistics, proposed as the foundational infrastructure for tracking anonymised national sentencing 
trends. 

• Probation: A non-custodial sentencing alternative allowing an offender to remain in the community 
under supervision rather than serving prison time, governed under the Probation of Offenders Act 
1958 and BNSS provisions. 

• Sentencing Envelope / Statutory Range: The legally permissible boundaries (minimum and maximum 
limits of imprisonment or fines) set by Parliament within a specific penal statute. 

• Sentencing Council: A specialized body established by law to create standard, evidence-based 
sentencing guidelines for courts, ensuring consistency, transparency, and fairness in criminal justice 
administration. 

• Strongly Presumptive Guidelines: Directives that courts are expected to follow by default in ordinary 
cases, while retaining the freedom to depart from them provided written judicial justification is 
recorded. 



Comprehensive Study Guide: Food Safety Regulations and Health Hazards of Food Colouring 

1. Detailed Study Notes 

1.1 Background and Regulatory Context 

In response to widespread adulteration during the festive season (e.g., Diwali), state food safety authorities, 
particularly the Uttar Pradesh Food Safety and Drug Administration, have intensified scrutiny over street 
foods, sweets, and meat products. The regulatory push follows findings where non-food grade industrial dyes 
were used in chutneys, cotton candy, and tandoori items. Detailed guidelines have been issued directing 
where, how, and in what quantities food colours may be used, alongside mandatory accounting of colour 
purchases by vendors. 

1.2 Legal Framework and Statutory Penalties 

The regulatory framework governing food safety, additives, and adulteration in India relies primarily on two 
key statutes: 

1. Food Safety and Standards Act (FSSA), 2006 

o Scope: Governs provisions against sub-standard, misbranded, and unsafe food. 

o Penalties: Depending on the severity of the violation, penalties range from a monetary fine of 
up to Rs 3 lakh to imprisonment for up to six months. 

2. Food Safety and Standards (Food Products Standards and Food Additives) Regulations, 2011 

o Scope: Regulates the conditional use of artificial colours in specific items like sweets and cakes. 

o Category-Specific Authorisation: Permission to use a colour in one food product (e.g., cake) 
does not automatically grant authorization for its use in another (e.g., bread, chutney). Safety 
evaluation depends on consumption volume, processing behavior, and specific food matrix 
characteristics. 

1.3 Guidelines on Specific Food Categories & Natural Substitutes 

The guidelines outline strict prohibitions and suggest natural, food-grade alternatives across various street 
food and culinary preparations: 

Food Category Regulatory Status 
Recommended Natural 
Substitutes / Measures 

Chutneys (Green & Red) 
(Served with samosas, chaat, 
momos, rolls) 

Prohibited from adding artificial colours. 
Tomatoes, beetroot, coriander, 
mint (for natural colour and 
flavour). 

Cotton Candy & Ice Lollies 
Prohibited from using non-food/industrial 
dyes (e.g., Rhodamine-B). 

Food-grade permitted colours 
only within specified limits. 

Non-Vegetarian Dishes 
(Chicken tikka, kebabs, chaap, 
fried fish) 

Prohibited from using industrial dyes for red 
appearance. No colouring allowed in cooked 
food generally. 

Kashmiri red chilli, degi mirch. 



Sweets & Cakes 
Permitted conditionally under 2011 
Regulations. 

Must adhere strictly to 
prescribed limits and category-
specific rules. 

1.4 Profile of Prohibited Industrial Dyes and Health Risks 

Industrial dyes designed for textiles, paper, or industrial applications are illegally added to foods to enhance 
visual appeal. Their health impacts depend on the substance and level of exposure. 

 
• Rhodamine-B: 

o Primary Use: Industrial dye for textile and paper colouring. 
o Illegal Application: Used by small/roadside vendors to give a bright pink/red appearance to 

cotton candy, chutneys, and sweets. 
o Health Hazards: Short-term high exposure leads to acute poisoning; prolonged consumption 

can cause liver dysfunction or cancer. 
• Sudan Dyes: 

o Illegal Application: Used in the adulteration of edible oils, packaged sauces, chilli powder, and 
other spices. 

• Other Listed Prohibited Industrial Dyes: 
o Metanil Yellow 
o Butter Yellow 
o Malachite Green 
o Auramine 

o Orange II 
o Illegal Application: Used to make 

pulses, turmeric, chilli powder, and 
spices appear more vibrant. 

1.5 Permitted Synthetic Food Dyes and Health Risks 
Even synthetic dyes permitted under strict limits can cause adverse health effects: 

• Tartrazine: 
o Type: Synthetic yellow food dye. 
o Associated Health Risks: Indirectly linked to hives and food allergies, including swelling of the 

lips, tongue, throat, and neck. 
• Carmoisine: 

o Type: Synthetic red food dye. 
o Associated Health Risks: Triggers hypersensitivity reactions, including skin swelling, breathing 

difficulties, and hives. 
1.6 Technical Safety Parameters set by FSSAI 



• Heat Stability & By-Products: For deep-fried snacks, assessing a colour's safety requires data 
regarding its heat stability and potential formation of harmful chemical by-products during deep-
frying. 

• Category Conditions: Natural colours are also subject to strict category-specific usage conditions. 
2. UPSC CSE Prelims Practice Questions 

Question 1 

Consider the following statements regarding the 
legal penalties under the Food Safety and 
Standards Act (FSSA), 2006: 

1. The Act contains provisions to penalize 
sub-standard, misbranded, and unsafe 
food. 

2. Penalties under the law include a fine of up 
to Rs 3 lakh and imprisonment for up to six 
months, depending on the violation. 

Which of the statements given above is/are 
correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 
Neither 1 nor 2 

Question 2 

With reference to industrial dyes illegally used in 
food products, consider the following pairs: 

Industrial Dye / 
Synthetic Additive 

Health Effect / Associated Risk 

1. Rhodamine-B 
Liver dysfunction or cancer 
upon prolonged use 

2. Tartrazine 
Hypersensitivity reactions 
causing breathing difficulties 

3. Carmoisine 
Linked indirectly to swelling of 
the lips, tongue, and throat 

Which of the pairs given above is/are correctly 
matched? (a) 1 only (b) 1 and 2 only (c) 2 and 3 
only (d) 1, 2 and 3 

Question 3 

Which of the following statements is/are correct 
regarding the Food Safety and Standards (Food 
Products Standards and Food Additives) 
Regulations, 2011? 

1. An artificial food colour permitted for use 
in cakes can automatically be used in bread 
and chutneys as long as it is food-grade. 

2. Evaluating a colour's safety in deep-fried 
snacks requires information regarding its 
heat stability and by-product formation. 

3. Natural food colours are exempt from 
category-specific restrictions. 

Select the correct answer using the code given 
below: (a) 1 and 2 only (b) 2 only (c) 2 and 3 only 
(d) 1, 2 and 3 

Question 4 

Consider the following chemical dyes: 

1. Metanil Yellow 

2. Malachite Green 

3. Auramine 

4. Sudan Dyes 

Which of the above are listed as prohibited 
industrial dyes used illegally as food adulterants? 
(a) 1 and 4 only (b) 2 and 3 only (c) 1, 2 and 4 only 
(d) 1, 2, 3 and 4 

 

3. Answer Key (Prelims Questions) 

1. (c) 

2. (a) 

3. (b) 

4. (d) 

 

 



 

4. UPSC CSE Mains Practice Questions 

1. Question 1 (General Studies Paper III - Food Processing and Related Industries / Public Health): 
Discuss the public health risks posed by the illicit use of non-food grade industrial dyes in street foods. 
Examine the regulatory framework under the Food Safety and Standards Act, 2006, to control food 
adulteration in India, highlighting key implementation challenges. 

2. Question 2 (General Studies Paper II/III - Governance and Regulatory Bodies): “Ensuring food safety 
requires a shift from reactive enforcement during festive seasons to systematic regulatory 
compliance.” In light of recent guidelines issued regarding food additives and industrial dyes, suggest 
measures to strengthen local food safety monitoring mechanisms. 

5. Comprehensive Glossary 

• Acute Poisoning: Rapid onset of severe health toxicity resulting from short-term exposure to a high 
amount of a toxic substance (e.g., large doses of Rhodamine-B). 

• Auramine: A prohibited industrial dye illegally used to impart yellow vibrant colouring to spices, 
pulses, and turmeric. 

• Butter Yellow: A prohibited industrial dye illegally used as an adulterant in food products to enhance 
color. 

• Carmoisine: A synthetic red food dye permitted conditionally, known to potentially trigger 
hypersensitivity reactions such as skin swelling, hives, and breathing difficulties. 

• Degi Mirch / Kashmiri Red Chilli: Natural spice ingredients advised as safe alternatives to synthetic 
dyes for imparting natural red colour and flavour to meat and cooked dishes. 

• Food Safety and Standards Act (FSSA), 2006: Primary Indian statute governing food safety, standards, 
and regulatory penalties for sub-standard, misbranded, or unsafe food. 

• Food Safety and Standards (Food Products Standards and Food Additives) Regulations, 2011: 
Specific regulatory framework under FSSAI defining authorized limits, categories, and safety protocols 
for food additives and colours. 

• Heat Stability: The ability of a chemical compound or dye to maintain its structural integrity without 
breaking down into toxic by-products when subjected to high temperatures (e.g., during deep frying). 

• Malachite Green: A prohibited industrial dye illegally used to impart green colour to food items or 
agricultural produce. 

• Metanil Yellow: An unauthorized industrial yellow dye frequently used as an illegal food colorant in 
spices and pulses. 

• Orange II: A prohibited industrial dye illegally added to food products to enhance visual appeal. 

• Rhodamine-B: An industrial dye primarily intended for paper and textile colouring; illegally used in 
food items like cotton candy, chutneys, and sweets, causing severe risks like acute poisoning, liver 
dysfunction, and cancer. 

• Sudan Dyes: A class of synthetic industrial dyes prohibited in food, commonly detected as illegal 
adulterants in edible oils, packaged sauces, chilli powder, and spices. 

• Tartrazine: A synthetic yellow food dye permitted in specific contexts, indirectly linked to hives, 
allergic swelling of the lips, tongue, throat, and neck. 
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Comprehensive Study Notes on Cyclone Arnab and El Niño Dynamics 

1. Overview of Cyclone Arnab (2026) 

• Basin Context: Cyclone Arnab was the first tropical cyclone of 2026 to form in the North Indian Ocean 

basin, which comprises the Bay of Bengal and the Arabian Sea. 

• Timeline & Evolution: 

o October 23: Originated as a low-pressure system in the southeast Bay of Bengal. 

o October 26: Intensified into Cyclone Arnab and rapidly strengthened into a "very severe" 

cyclonic storm within a single day. 

o Landfall: Made landfall on India's east coast between Bapatla and Visakhapatnam (Andhra 

Pradesh), crossing the Andhra Pradesh and Yanam (Union Territory of Puducherry) coasts. 

o Landfall Characteristics: Landfall began around 1:00 AM on Wednesday with wind speeds 

between 125–135 km/h, gusting up to 140 km/h. Arnab remained stationary near Narasapur 

(AP) and Yanam from 4:00 AM, slowing down the overall landfall process before weakening 

into a "severe" cyclonic storm by the afternoon. 

• Impacted Regions & Human Impact: 

o Evacuations: Over 180,000 people were evacuated across Andhra Pradesh and Odisha. 

o Risk Areas: Flash flood risks affected 13 districts in Andhra Pradesh and the Yanam district of 

Puducherry. 

o Rainfall Extremes: High rainfall was recorded across coastal locations, including 

Visakhapatnam (217 mm), Kalingapatam (147 mm), Tuni (123 mm), Kakinada (118 mm), 

Machilipatnam (115 mm), and Gopalpur (94 mm). 

o Post-Landfall Trajectory: Weakened remnants recurved northwards, projected to bring heavy 

to very heavy rainfall (64–204 mm in 24 hours) across Telangana, Chhattisgarh, Jharkhand, 

Bihar, Gangetic West Bengal, eastern Madhya Pradesh, and eastern Uttar Pradesh. 

2. IMD Tropical Cyclone Classification & Alerts 

The India Meteorological Department (IMD) classifies tropical cyclones based on maximum sustained surface 

wind speeds: 

Cyclone Category Wind Speed Range 

Severe Cyclonic Storm 89 – 118 km/h 

Very Severe Cyclonic Storm 119 – 221 km/h 

• Alert Levels Issued for Arnab: 

o Orange Alert: Issued for Odisha, Jharkhand, Bihar, eastern Uttar Pradesh, eastern Madhya 

Pradesh, Andhra Pradesh, and Chhattisgarh for heavy to very heavy rainfall. 

o Yellow Alert: Issued for subsequent risk management. 

3. Nomenclature Mechanism for Tropical Cyclones 



• Historical Timeline: 

o 2000: An intergovernmental panel meeting laid the groundwork for naming tropical cyclones 

in the Bay of Bengal and Arabian Sea. 

o September 2004: Formal naming process commenced with 8 founding member countries: 

Bangladesh, India, Maldives, Myanmar, Oman, Pakistan, Sri Lanka, and Thailand. 

o 2018: Expanded to 13 member countries with the addition of 5 nations: Iran, Qatar, Saudi 

Arabia, UAE, and Yemen. 

• Naming Rules & Thresholds: 

o Names proposed by member nations must be short, easy to pronounce, and inoffensive. 

o Operational Threshold: The Regional Specialised Meteorological Centre (RSMC) in New Delhi 

officially assigns names once a weather system attains a wind speed threshold of 62 km/h. 

o Rotation System: Proposed names are arranged alphabetically by country name and selected 

sequentially, column by column. Once a name is assigned, it is retired and not repeated. 

• Current Sequence Example: 

o Current Name: Arnab (pronounced Ornab), proposed by Bangladesh. 

o Next Name: Murasu (a Tamil word meaning "drum"), proposed by India (following Bangladesh 

alphabetically). 

4. Bay of Bengal Dynamics & Northern Hemisphere Cyclones 

• Geographical Vulnerability: 

o The Bay of Bengal is landlocked on three sides, shallow for large distances from the coast, and 

exhibits a funnel-like shape, making it highly prone to destructive storm surges. 

• Hemispheric Trajectory: 

o In the Northern Hemisphere, tropical cyclones naturally move westwards. Consequently, 

India's eastern coastline lies directly in the path of cyclones originating in the Bay of Bengal. 

5. Influence of El Niño on Tropical Cyclones 

El Niño represents the abnormal warming of surface waters in the equatorial Pacific Ocean, affecting global 

wind patterns, ocean dynamics, and atmospheric pressure. 

Normal Years: 

Bay of Bengal Cyclones ---> Track North-Westwards ---> Odisha & West Bengal Coasts 

 

El Niño Years: 

Lower Latitude Formation ---> Faster Track Westwards ---> Andhra Pradesh & Tamil Nadu Coasts 

Key Effects on Cyclone Dynamics: 

1. Shift in Target Vulnerabilities: 

o Normal Years: Cyclones developing in the Bay of Bengal predominantly hit the northern east 

coast (Odisha and West Bengal). 



o El Niño Years: Cyclones tend to form at lower latitudes in the North Indian Ocean. As a result, 

their trajectories shift southwards, striking the Andhra Pradesh and Tamil Nadu coasts (e.g., 

Cyclone Hudhud in 2014 and Cyclone Arnab in 2026). 

2. Increased Speed and Rapid Intensification: 

o Under El Niño conditions, warmer sea surface temperatures (SST) alter wind patterns and 

equatorial air pressure. 

o During July–September, SST in the Niño 3.4 region (used to gauge El Niño intensity) registered 

2.0°C to 2.8°C above normal. 

o Ocean temperatures of 26°C or higher at depths between 50 to 100 meters provide the 

thermal fuel necessary for rapid intensification while cyclones are at sea. 

3. Monsoon Trough Relocation: 

o Following the withdrawal of the southwest monsoon by mid-October, the monsoon trough (a 

low-pressure band bringing rainfall across India) shifts southwards, altering steering currents 

for post-monsoon cyclones. 

4. Factors Influencing Intensification: 

o Boundary layers, wind shear, convection, upper ocean circulation, and air-sea interaction 

combined with elevated ocean heat drive rapid transition into severe systems. 

UPSC CSE Prelims Practice Questions 

Question 1 

With reference to the naming of tropical cyclones 

in the North Indian Ocean basin, consider the 

following statements: 

1. The formal system of naming cyclones in 

the region was initiated in September 2004 

by an intergovernmental panel. 

2. The Regional Specialised Meteorological 

Centre (RSMC) located in New Delhi assigns 

a cyclone name only after the system 

reaches a sustained wind speed threshold 

of 89 km/h. 

3. Cyclone names are chosen sequentially 

based on an alphabetical list of 

participating member countries, and once 

used, a name cannot be repeated. 

Which of the statements given above are correct? 

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

1, 2, and 3 

Question 2 

Consider the following statements regarding the 

impact of El Niño on tropical cyclone behavior in 

the Bay of Bengal: 

1. During El Niño years, tropical cyclones in 

the North Indian Ocean generally form at 

higher latitudes compared to normal years. 

2. Under the influence of El Niño, cyclone 

trajectories are more likely to shift 

southwards towards the Andhra Pradesh 

and Tamil Nadu coasts rather than Odisha 

and West Bengal. 

3. El Niño conditions tend to cause cyclones 

to move faster and intensify rapidly due to 

elevated ocean thermal heat. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 and 3 only (c) 1 and 3 only 

(d) 1, 2, and 3 

Question 3 

With reference to the geographical characteristics 

of the Bay of Bengal, consider the following 

statements: 



1. The Bay of Bengal is prone to severe storm 

surges primarily due to its shallow depth 

near the coast and its funnel-like shape. 

2. In the Northern Hemisphere, tropical 

cyclones naturally move eastwards, driving 

storm systems toward the Southeast Asian 

peninsula. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Question 4 

According to the classification standards of the 

India Meteorological Department (IMD), a 

cyclonic storm with wind speeds ranging between 

119 km/h and 221 km/h is classified as a:                         

(a) Cyclonic Storm                                                       

(b) Severe Cyclonic Storm                                        

(c) Very Severe Cyclonic Storm                                    

(d) Super Cyclonic Storm 

Answer Key 

1. (c) 

2. (b) 

3. (a) 

4. (c) 

UPSC CSE Mains Practice Questions 

1. "Macro-climatic phenomena such as El Niño significantly alter regional oceanic conditions and 

cyclonic trajectories in the North Indian Ocean." Examine this statement in light of the changing 

latitude of origin, intensity, and landfall locations of cyclones along India’s eastern seaboard. (15 

Marks, 250 Words) 

2. Discuss the physical and geographical factors that render the Bay of Bengal particularly vulnerable 

to storm surges and high-intensity tropical cyclones. Also, brief the institutional framework 

established for cyclone naming and early warning mechanisms under the Regional Specialised 

Meteorological Centre (RSMC). (15 Marks, 250 Words) 

Comprehensive Glossary of Key Terms 

• El Niño: An abnormal climatic phenomenon characterized by the periodic warming of sea surface 

temperatures in the central and eastern equatorial Pacific Ocean, which disrupts global wind patterns, 

suppresses Indian monsoon rainfall, and alters tropical cyclone tracks. 

• Landfall: The event of a tropical cyclone crossing from the ocean over onto dry land. Landfall marks 

the phase where a cyclone encounters maximum frictional drag and loses its ocean-heat energy 

source, leading to gradual weakening. 

• Monsoon Trough: An elongated band of low atmospheric pressure that shifts north and south across 

India during and after the monsoon season, governing regional rainfall distribution and steering post-

monsoon cyclonic storms. 

• Niño 3.4 Region: A specific geographical area in the equatorial Pacific Ocean (used as the standard 

index region) to monitor sea surface temperature anomalies and measure the intensity of El Niño or 

La Niña conditions. 

• Regional Specialised Meteorological Centre (RSMC): A designated meteorological hub (such as the 

IMD node in New Delhi) responsible for monitoring, tracking, issuing alerts, and officially naming 

tropical atmospheric systems within its assigned geographical basin. 



• Severe Cyclonic Storm: A category assigned by the IMD to a tropical cyclone producing maximum 

sustained surface wind speeds between 89 km/h and 118 km/h. 

• Storm Surge: An abnormal rise in sea level above the regular astronomical tide, generated by the low 

pressure and severe coastal winds of an approaching tropical cyclone. 

• Very Severe Cyclonic Storm: An IMD cyclone classification denoting an intense storm system with 

sustained surface wind speeds ranging from 119 km/h to 221 km/h. 

• Wind Shear: The variation in wind speed and direction at different altitudes in the atmosphere, which 

can either impede or assist the vertical structure and development of tropical cyclones. 
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Comprehensive Study Notes: Geography, Economics, and Policy Dynamics of Punjab's Drug Crisis 

Section 1: Detailed Study Notes 

1. Statistical Profile of Drug Offenses (NCRB 2024 Data) 

Data compiled by the National Crime Records Bureau (NCRB) for 2024 underscores the severity of 

substance abuse and trafficking in Punjab relative to other Indian states: 

• Drug Possession for Trafficking: Punjab leads the nation with 6,060 registered cases. 

• National Seizure Shares: 

o Heroin: 44% of all heroin seizures across India occurred in Punjab alone. 

o Pharmaceutical Drugs: 57% of all pharmaceutical drug seizures nationwide were recorded in 

Punjab (accounting for 2.94 crore units out of 5.13 crore total units seized across India in 

2024). 

• Overdose Fatalities: Punjab recorded 106 drug overdose deaths, ranking second nationally behind 

Tamil Nadu (313 deaths). 

Comparative State Rankings (NCRB 2024) 

Rank Drug Possession for Trafficking (Cases) Drug Overdose Deaths (Fatalities) 

1 Punjab (6,060) Tamil Nadu (313) 

2 Uttar Pradesh (3,219) Punjab (106) 

3 Rajasthan (2,758) Madhya Pradesh (92) 

4 Tamil Nadu (2,753) Rajasthan (69) 

5 Madhya Pradesh (2,466) Mizoram (65) 

2. Historical & Cultural Context of Drug Use 

• Pre-Independence Era: Opium (afeem) and poppy husk were historically prevalent in pre-

Independence Punjab with widespread social acceptance. As noted by Prof. Ranjit Singh Ghuman 

(Dynamics of Drug Abuse and Addiction in India), afeem was traditionally consumed in very small 

quantities, often prescribed by physicians. 

• 1894 Royal Commission on Opium Findings: Observed that opium consumption across India was 

"infinitesimally small" and limited to centuries-old traditional usage among specific classes in 

Northern India. 

• Traditional Intoxicants: Desi daru (home-brewed alcohol) was long the primary and socially 

accepted form of nasha (intoxication). 

• Post-Independence Persistence: Despite legal bans in Punjab post-Independence, usage persisted. 

Consumers frequently crossed state borders into Rajasthan, where legal opium thekas (outlets) 

operated. 

• 1979 Benchmark Study: Research titled "Patterns and prevalence of opium use in rural Punjab 

(India)" documented that opium remained widely used across Punjab's rural population. 



3. Geographic Vulnerabilities & Transnational Supply Chains 

Punjab's strategic geographical location exposes it to internal and international illicit drug trade routes: 

 

• The Golden Crescent: Comprising the mountainous regions of Pakistan, Afghanistan, and Iran, this 

region serves as one of three major global centers for heroin processing (alongside the Golden 

Triangle—Myanmar, Thailand, Laos—and South America). 

• Border Vulnerability: Punjab shares a 553-km international border with Pakistan. Following the 

subsiding of state militancy, drug trafficking was actively used by Pakistan to weaken the border 

state—a phenomenon characterized by senior police officials as "narco-terrorism." 

• Specific Drug Supply Routes: 

o Heroin (Chitta): Smuggled directly across the border from Pakistan. High-quality heroin 

originating from Delhi is also routed into Punjab via Gujarat, Rajasthan (Ganganagar and 

Hanumangarh districts), and Jammu & Kashmir (Jammu and Kathua districts). 

o Opium & Poppy Husk: Sourced domestically from Rajasthan and Madhya Pradesh, where 

legal cultivation is permitted for medical, scientific, and export purposes. 

o Cannabis Derivatives (Charas & Hashish): Transported directly from Himachal Pradesh. 

4. Smuggling Tactics: The Drone Threat 

• Aerial Infiltration: Smugglers increasingly utilize small Chinese quadcopters operating in daylight to 

drop arms and contraband across the border. 

• Surge in Activity: Border Security Force (BSF) data indicates drone droppings increased from 3 in 

2021 to over 200 in 2025. 

• Operational Epicenter: The primary corridor for drone drops is concentrated along the Amritsar–

Tarn Taran–Ferozepur–Gurdaspur border belt. 

• Counter-Measures: 

o The BSF established a dedicated anti-drone intelligence wing. 

o Punjab Police procured specialized anti-drone guns. 

5. The Pharmaceutical Drug Crisis 

• Shift in Consumption: Heightened enforcement along the international border led to a sharp 

increase in the abuse of prescription pharmaceutical drugs. 



• Jurisdictional Realignment: In 2021, the Central Government extended the BSF's operational 

jurisdiction from 15 km to 50 km inland from the border. 

• Supply Dynamics: 

o Approximately 80% of illegal pharmaceutical drugs entering Punjab originate from 

manufacturing hubs in Himachal Pradesh, Uttar Pradesh, Haryana, and Rajasthan. 

o In 2022, pharmaceutical drugs were involved in roughly 25% of all Narcotic Drugs and 

Psychotropic Substances (NDPS) Act FIRs filed by Punjab Police. 

• Social Flashpoint: In Mansa, 35-year-old Daljit Singh died of a suspected overdose. Activist 

Parvinder Singh Jhota launched protests against a local chemist shop owner allegedly selling 

prohibited drugs; Jhota was subsequently shot dead on October 13. 

6. Socio-Economic Drivers & Demographics 

• Economic Incentive Structure: High profitability drives youth into trafficking. 

o Retail price of chitta: ₹1,000 to ₹5,000 per gram. 

o Drug mule earnings: Up to ₹1,000,000 (₹1 lakh) per single courier run. 

• Aspirational Disconnect: Youth economic aspirations significantly outpace local job opportunities. 

Pramod Kumar (Institute for Development and Communication) highlights changing social norms 

where wealth accumulation via underhanded means is increasingly accepted. 

• Institutional Corruption: Institutional corruption is evidenced by high-profile cases, such as the 

2013 arrest of Punjab Police DSP Jagdish Singh Bhola for running a multimillion-rupee drug racket 

(convicted in 2019, currently on bail). 

• Gender Dynamics: 

o Involvement of Women: Punjab Assembly data (March 2023) showed an 85% increase in 

arrests of women under the NDPS Act in 2022 compared to 2015. 

o Trafficking Tactics: Traffickers utilize women (often as couples or mother-son teams) because 

they face less screening/frisking and can transport contraband via public buses. Many 

female addicts turn to drug peddling to finance their personal addiction. 

7. Historical Evolution of State Government Policies 

• 2014 (Akali-BJP Administration): Declared a formal "War on Drugs" using the EDP Strategy: 

1. Enforcement 

2. De-addiction 

3. Prevention 

• Congress Administration: Implemented policy measures including mandatory dope testing for arms 

license applicants and candidates undergoing recruitment for government service. 

• August 2022 (AAP Administration): Under DGP Gaurav Yadav, shifted strategy to focus on two 

pillars: 

o Targeting high-level syndicates ("catching the big fish"). 

o Launching large-scale community outreach programs. 



• March 2025 (Yudh Nasheyan Virudh Campaign): 

o Phase 1: Financial choking of syndicates and demolition of properties built using illicit drug 

proceeds. 

o Phase 2: Mobilization of over 1.5 lakh community village volunteers to drive grassroots anti-

drug actions. 

• Policy Criticism: Independent experts, including Pramod Kumar, argue that the traditional EDP 

model is fundamentally inverted; effective strategy requires prevention and medical rehabilitation 

to precede police enforcement. 

Section 2: Practice Quiz (UPSC CSE Prelims Style) 

Q1. Consider the following geographic regions: 

1. Iran 

2. Myanmar 

3. Afghanistan 

4. Thailand 

5. Pakistan 

Which of the above constitute the drug-

producing network historically referred to as the 

"Golden Crescent"? (a) 1, 2, and 4 only (b) 1, 3, 

and 5 only (c) 2, 3, and 4 only (d) 1, 2, 3, and 5 

only 

Q2. With reference to drug trafficking trends in 

India based on the NCRB 2024 report, consider 

the following statements: 

1. Punjab reported the highest number of 

cases in the country for drug possession 

for trafficking. 

2. Tamil Nadu recorded more drug overdose 

deaths than Punjab in 2024. 

3. Over 50% of all national seizures of 

pharmaceutical drugs were recorded in 

Punjab alone. 

Which of the statements given above are correct? 

(a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 only 

(d) 1, 2, and 3 

Q3. Which of the following domestic supply 

routes for illicit substances into Punjab is 

correctly matched with its source state, 

according to official observations? 

1. Opium and Poppy Husk — Rajasthan and 

Madhya Pradesh 

2. Charas and Hashish — Himachal Pradesh 

3. High-Quality Heroin Transit — Gujarat and 

Jammu & Kashmir 

Select the correct answer using the code given 

below: (a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 

only (d) 1, 2, and 3 

Q4. Regarding the operational and legal 

framework surrounding border security and drug 

interdiction in Punjab, consider the following 

statements: 

1. In 2021, the Central Government 

expanded the Border Security Force’s 

(BSF) operational jurisdiction from 15 km 

to 50 km inside the state border. 

2. Drone droppings along the Punjab border 

dropped significantly between 2021 and 

2025 due to anti-drone deployments. 

3. The Amritsar–Tarn Taran–Ferozepur–

Gurdaspur belt constitutes the operational 

core of the border drone corridor. 

Which of the statements given above is/are 

correct? (a) 1 and 3 only (b) 1 only (c) 2 and 3 

only (d) 1, 2, and 3 

Q5. Consider the following state-level anti-drug 

initiatives and policy tools introduced in Punjab: 

1. Yudh Nasheyan Virudh – A initiative 

targeting drug syndicates' illicit assets and 

mobilizing village-level volunteers. 



2. Mandatory Dope Tests – Required for 

arms licenses and new government 

service recruitments under previous 

government measures. 

3. EDP Strategy – Focuses on Enforcement, 

De-addiction, and Prevention. 

Which of the policy measures listed above are 

correctly associated with Punjab's historical 

response to substance abuse? (a) 1 and 2 only (b) 

2 and 3 only (c) 1 and 3 only (d) 1, 2, and 3 

Section 3: Answer Key 

• Q1: (b) 

• Q2: (d) 

• Q3: (d) 

• Q4: (a) 

• Q5: (d) 

Section 4: Practice Questions (UPSC CSE Mains Style) 

Question 1 (General Studies Paper III - Internal Security) 

"The threat of cross-border drug trafficking in India's northwestern frontier has evolved from traditional 

smuggling into sophisticated narco-terrorism facilitated by uncrewed aerial systems (UAS)." Examine the 

technological and security challenges posed by drone-based trafficking along the Punjab border, and 

evaluate the institutional mechanisms deployed by state and central agencies to counter this threat. 

Question 2 (General Studies Paper II/III - Governance & Social Justice) 

“Enforcement-heavy strategies to combat drug epidemics often address symptoms rather than underlying 

socio-economic drivers.” In light of the ongoing drug crisis in Punjab, critically analyze the shift in state 

policies from enforcement-led models (EDP) to community-driven initiatives like Yudh Nasheyan Virudh. 

Discuss why prevention and rehabilitation must be prioritized to break the supply-demand cycle. 

Section 5: Comprehensive Glossary 

• Afeem: A traditional Indian term for raw opium, historically used in small quantities in Northern 

India for medicinal and social purposes. 

• Charas: A cannabis derivative extracted from resin, supplied to Punjab primarily from regional 

manufacturing regions like Himachal Pradesh. 

• Chitta: A popular regional street slang for refined white powder drugs, predominantly heroin, 

smuggled into Punjab via cross-border and interstate networks. 

• Desi Daru: Locally distilled or home-brewed alcohol, historically the primary socially accepted 

intoxicant (nasha) in rural Punjab. 

• EDP Approach: An acronym for Enforcement, De-addiction, and Prevention—a structural policy 

framework adopted by Punjab state authorities in 2014 to tackle substance abuse. 

• Golden Crescent: The primary global illicit opium-producing and heroin-processing region in South-

West Asia, spanning the mountainous areas of Afghanistan, Iran, and Pakistan. 

• Golden Triangle: One of Asia's main illicit opium-producing regions, encompassing the mountainous 

borders of Myanmar, Laos, and Thailand. 



• Narco-Terrorism: The systematic illicit drug trafficking operations utilized by external transnational 

entities or state actors to destabilize a region's economy, society, and domestic security apparatus. 

• NDPS Act: The Narcotic Drugs and Psychotropic Substances Act; the primary legal framework in 

India penalizing the manufacture, possession, transportation, and sale of illegal drugs. 

• Pharmaceutical Drugs (Abuse): The illegal diversion and non-medical consumption of legally 

manufactured prescription medicines, forming over half of Punjab's total drug seizures in 2024. 

• Theka: A licensed state-sanctioned retail outlet for the sale of alcohol or legal opium (such as 

historically operated in Rajasthan). 

• Yudh Nasheyan Virudh: A multi-phase anti-drug initiative launched by the Punjab State 

Government in March 2025, focused on confiscating illegal financial assets of drug peddlers and 

engaging village volunteers for community outreach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Study Guide: Siang Upper Multipurpose Project (SUMP) and Transboundary River Dynamics 

Comprehensive Study Notes 

1. Overview of the Project 

• Project Name: Siang Upper Multipurpose Project (SUMP). 

• Location: Siang belt, Arunachal Pradesh, India. 

• Proposed Power Generation Capacity: 11,200 Megawatts (MW). 

• Significance: Touted as India’s largest hydropower project to date. 

• Primary Objective: Envisioned to harness water resources for energy and act as a strategic counter-
measure against China’s upstream dam construction on the Yarlung Tsangpo river. 

2. Historical Timeline & Evolution 

Year Milestone / Development 

1982 
The Brahmaputra Board originally proposed three smaller projects on the Siang and Subansiri rivers. 
Countering Chinese hydro-projects was not a primary concern at this stage. 

2013 
The Indian Central Government formally raised concerns regarding Chinese construction projects on 
the upstream Yarlung Tsangpo and expressed intent to establish downstream user rights. 

2017 
The proposed Siang Upper Stage-I and Stage-II projects were merged under a single umbrella, giving 
shape to the Siang Upper Multipurpose Project (SUMP). 

Dec 
2024 

China approved its massive 60,000 MW hydropower project on the lower reach of the Yarlung 
Tsangpo river, increasing urgency on the Indian side. 

3. Geopolitical & Strategic Arguments 

The Government & Proponent Perspective 

• Downstream Security: Tapi Ering (MLA, Pasighat West) highlighted that the project is crucial to 
national security. 

• "Water Bomb" Threat: Concerns exist that China could intentionally or accidentally release massive 
volumes of impounded water upstream, using its dam as a "water bomb." The SUMP is intended to 
create storage capacity in India to absorb flash floods or sudden water releases, acting as a buffer. 

Expert Analysis & Critiques 

• Lack of Operational Data: Himanshu Thakkar (Coordinator) pointed out that India currently lacks 
basic operational dimensions and Standard Operating Procedures (SOPs) for the Chinese project. 
Without this data, evaluating the exact physical impact or necessary technical countermeasures 
remains speculative. 

• Transboundary Transparency: As a downstream nation, India has the right to request public details 
of the upstream Chinese project directly from Beijing rather than acting purely on assumptions. 

• Necessity of Community Consent: Experts emphasize that regardless of national security 
justifications, large infrastructure projects cannot succeed without the full cooperation and trust of 
local communities. 

4. Socio-Cultural Opposition & Local Concerns 

Indigenous Impact 



• Affected Group: The indigenous Adi community and local youth/residents of the Siang region. 

• Cultural Attachment: For indigenous populations along the riverbank, the Siang River holds deep 
sentimental value and is regarded as a "mother" culturally and economically. 

• Threat of Displacement: Residents express fears of economic and social disruption, voicing concerns 
that the project will turn them into "refugees in our own land" due to the irreversible loss of ancestral 
land and traditional livelihoods. 

Agitations and Protests 

• Direct Action: Protests included a 12-hour shutdown, reports of vandalism in Pasighat, and major 
rallies in the state capital, Itanagar. 

• Demands: Local groups demand an immediate halt to survey activities and the unconditional release 
of activists and protesters detained during agitations. 

5. Government Response & Procedural Status 

• Current Status: The SUMP is currently at the Pre-Feasibility Survey (PFR) stage. 

• Assurances by Chief Minister Pema Khandu: 

o If the PFR concludes that the project is technically or environmentally unfeasible, it will not 
move forward. 

o If it proceeds past the PFR stage, mandatory steps will include: 

1. Comprehensive Social Impact Assessment (SIA). 

2. Environmental Impact Assessment (EIA). 

3. Preparation of a Detailed Project Report (DPR). 

4. Extensive consultations with affected local communities. 

o The CM assured that the project will not be forced if villagers remain opposed post-PFR, 
promising full compensation and rehabilitation plans. 

• Local Skepticism: Dubit Siram (member of the Siang Indigenous Farmers’ Forum and resident of Geku 
village) expressed skepticism, stating that governments rarely abort projects once surveys are 
completed. Local groups demand a formal written guarantee that no dam will be built, asserting they 
will block construction regardless of PFR findings. 

UPSC CSE Prelims Practice Questions 

Question 1 

Consider the following statements regarding the 

Siang Upper Multipurpose Project (SUMP): 

1. With a proposed capacity of 11,200 MW, it 

is envisioned as India's largest hydropower 

project. 

2. The project was originally planned in 1982 

by the Brahmaputra Board as a single 

mega-dam project specifically designed to 

counter Chinese expansion. 

3. It was formed by merging the proposed 

Siang Upper Stage-I and Stage-II projects. 

Which of the statements given above is/are 

correct? (a) 1 and 2 only (b) 1 and 3 only (c) 2 and 

3 only (d) 1, 2, and 3 

Question 2 

With reference to transboundary rivers between 

India and China, consider the following pairs: 



River Name in 

Upstream Region 

(Tibet) 

River Name in 

Downstream Region 

(India) 

1. Yarlung Tsangpo Siang / Brahmaputra 

2. Dibang Subansiri 

Which of the pairs given above is/are correctly 

matched? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Question 3 

Regarding the statutory and procedural mandates 

mentioned for infrastructure projects like SUMP, 

consider the following statements: 

1. A Pre-Feasibility Survey (PFR) is conducted 

after the final Detailed Project Report 

(DPR) is submitted. 

2. Social Impact Assessment (SIA) and 

Environmental Impact Assessment (EIA) 

are mandatory consultations envisioned 

before full project execution. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Question 4 

Consider the following statements: Statement-I: 

Proponents argue that building large downstream 

storage projects like SUMP on the Siang River is 

necessary to mitigate the threat of a "water 

bomb" from upstream dams.                                                      

Statement-II: China has approved a 60,000 MW 

lower Yarlung Tsangpo hydropower project in 

Tibet. 

Which one of the following is correct in respect of 

the above statements?                                                

(a) Both Statement-I and Statement-II are correct, 

and Statement-II is the correct explanation for 

Statement-I.                                                                

(b) Both Statement-I and Statement-II are correct, 

but Statement-II is NOT the correct explanation 

for Statement-I.                                                          

(c) Statement-I is correct, but Statement-II is 

incorrect.                                                                       

(d) Statement-I is incorrect, but Statement-II is 

correct. 

Prelims Quiz Answer Key 

1. (b) 

2. (a) 

3. (b) 

4. (a) 

UPSC CSE Mains Practice Questions 

1. "Hydro-politics in the Eastern Himalayas is increasingly shaped by transboundary river dynamics 

and national security imperatives." In light of China's 60,000 MW project on the Yarlung Tsangpo 

and India's proposed Siang Upper Multipurpose Project, critically analyze the strategic, 

environmental, and socio-economic challenges associated with mega-dams in Arunachal Pradesh. 

(250 words, 15 marks) 

2. "Infrastructure projects in ecologically sensitive and culturally unique regions cannot succeed 

purely through top-down security narratives." Discuss the importance of community consultation, 

Environmental Impact Assessment (EIA), and local consent in resolving developmental conflicts in 

North-East India, with reference to the protests by the Adi community against the Siang dam. (150 

words, 10 marks) 

Comprehensive Glossary 



• Adi Community: An indigenous tribal population native to the Siang belt in Arunachal Pradesh, 

heavily dependent on the Siang River for their cultural heritage, sustenance, and traditional 

economic practices. 

• Brahmaputra Board: A statutory body established under the Brahmaputra Board Act, 1980, 

responsible for planning and implementing measures for flood control, bank erosion, and water 

resource management in the Brahmaputra Valley. 

• Detailed Project Report (DPR): A comprehensive operational plan for a project detailing technical 

specs, engineering blueprints, financial estimates, risk management, and timelines required prior to 

project execution. 

• Environmental Impact Assessment (EIA): A formal procedure used to evaluate the potential 

environmental consequences—positive and negative—of a proposed developmental project before 

granting clearance. 

• Pre-Feasibility Survey (PFR): An initial assessment conducted to evaluate the basic technical, 

geological, financial, and practical viability of a proposed project before committing significant 

resources to detailed studies. 

• Siang Indigenous Farmers’ Forum: A local grassroots organization formed by residents and farmers 

of the Siang region to protect ancestral agricultural lands and oppose unconsented mega-dam 

developments. 

• Siang Upper Multipurpose Project (SUMP): A proposed 11,200 MW hydroelectric and water-

storage megastructure on the Siang River in Arunachal Pradesh, designed to generate power and 

cushion downstream flood risks. 

• Social Impact Assessment (SIA): A process of research, planning, and management of social 

responses and consequences—such as displacement, loss of livelihood, and cultural disruption—

arising from major infrastructure developments. 

• Water Bomb (Geopolitical context): A term describing the strategic threat posed when an upstream 

riparian state impounds massive volumes of water, creating the technical capacity to trigger severe 

artificial downstream flooding or sudden water release. 

• Yarlung Tsangpo: The Tibetan name for the upper reaches of the Brahmaputra River, originating 

from the glaciers of the Himalayas and flowing through Tibet before entering Arunachal Pradesh as 

the Siang River. 

 

 

 

 

 

 

 

 

 



 Study Guide: NavIC and India's Satellite Navigation System 

This study guide provides a detailed synthesis of the operational background, technical framework, failure 

analysis, and second-generation upgrades associated with India’s regional satellite navigation system 

(NavIC), based on official context from ISRO developments. 

Comprehensive Study Notes 

1. Overview of NavIC 

• Full Form & Operational Name: NavIC stands for Navigation with Indian Constellation. It is the 
operational name for the Indian Regional Navigation Satellite System (IRNSS). 

• Developer & Cost: Developed by the Indian Space Research Organisation (ISRO) at an estimated cost 
of nearly ₹2,250 crore. 

• Coverage & Reach: 

o Covers the entire Indian subcontinent and extends up to 1,500 kilometres beyond the nation's 
borders. 

o NavIC makes India the only country in the world operating a dedicated regional satellite 
navigation system. 

• Global Navigation System Comparison: 

o GPS: United States 

o GLONASS: Russia 

o Galileo: European Union 

o Beidou: China 

2. Services and Accuracy 

• Standard Positioning Service (SPS): 

o Open to the general public. 

o Offers location accuracy up to 10 metres when all seven constellation satellites are fully 
functional. 

• Restricted Service: 

o An encrypted, highly accurate service available for a fee to select authorized users (e.g., 
military operations, massive infrastructure and construction projects). 

• Advantage over US GPS: 

o GPS satellite signals reach India at an angle, making location acquisition difficult in specific 
geographical terrains such as deep valleys and dense forests. 

o NavIC offers direct, superior coverage over the Indian landmass. 

3. Historical Track Record and Operational Failures 

Since July 2013, ISRO has launched 11 navigation satellites for the project. However, the system experienced 
major operational disruption, leading to a point where the Centre informed Parliament that the constellation 
was no longer supplying positioning data. 

• Atomic Clock Malfunctions: 

o Six initial satellites failed primarily due to defective imported atomic clocks and orbital issues. 



o Role of Atomic Clocks: Navigation satellites rely on atomic clocks to measure the exact time it 
takes for a signal to travel to and from an object on Earth. Clock failures rendered positioning 
calculation ineffective. 

• Timeline of Key Milestones & Delays: 

o 2013: Launch of the first satellite, IRNSS-1A. 

o 2015: Three additional mandatory positioning satellites were placed in orbit. 

o 2018 CAG Report: A report by the Comptroller and Auditor General of India (CAG) revealed 
that consumer-end receiver development (enabling smartphones to process location data) 
only began in 2017, wasting several years of the initial satellites' operational lives. 

o Mission Lifespan: The original satellites had an intended mission life of 10 years, which has 
largely concluded. 

• Key Failed Replacement Missions: 

o IRNSS-1H: Failed to reach orbit because the heat shield protecting the satellite on the Polar 
Satellite Launch Vehicle (PSLV) failed to open during atmospheric transit. 

o NVS-02: A second-generation satellite that was successfully delivered into a highly elliptical 
transfer orbit, but its internal propulsion system failed to perform the required manoeuvres 
to boost it into its final operational orbit. 

4. Second-Generation Satellites (NVS Series) 

To revive and upgrade the constellation, ISRO introduced second-generation satellites starting with NVS-01, 
followed by NVS-02 and the upcoming NVS-03. 

• Key Technical Enhancements: 

o Indigenous Atomic Clocks: Equipped with indigenously developed atomic clocks, replacing 
defective imported units. 

o Extended Lifespan: Mission life has been extended from 10 years to 12 years. 

o L1 Frequency Band Signal: In addition to the existing L5 and S frequency bands, second-
generation satellites broadcast in the L1 frequency band. 

• Significance of the L1 Frequency Band: 

o Interoperability: L1 is the most common signal band used by global systems like GPS, 
significantly improving cross-system compatibility. 

o Wearable Integration: Enables NavIC data integration into compact, low-power wearable 
consumer devices (e.g., smartwatches with single-frequency chips). 

• Quality Assurance Upgrades: Following the propulsion failure of NVS-02, ISRO instituted more 
rigorous pre-launch checks to ensure propulsion systems perform orbital placement manoeuvres 
reliably. 

 

 

 

 

 



Practice Quiz (UPSC CSE Prelims Style) 

Question 1 

Consider the following statements regarding 

satellite navigation systems: 

1. NavIC is an indigenous regional satellite 

navigation system covering the Indian 

landmass and a region up to 1,500 km 

around it. 

2. India is currently the only country in the 

world operating a regional navigation 

system. 

3. The European Union's regional positioning 

system is known as GLONASS. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 1 and 2 only (c) 2 and 3 only 

(d) 1, 2 and 3 

Question 2 

With reference to the Indian Regional Navigation 

Satellite System (IRNSS/NavIC), consider the 

following statements: 

1. NavIC provides a public positioning service 

accurate up to 10 metres across its 

coverage area. 

2. NavIC signals provide better coverage over 

Indian landmasses than GPS because GPS 

signals hit India at an angle. 

3. NavIC offers a restricted, fee-based service 

intended for military and construction 

applications. 

Which of the statements given above are correct? 

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

1, 2 and 3 

Question 3 

Consider the following pairs of satellite navigation 

systems and their managing entity/country: 

1. GLONASS : Russia 

2. Beidou : China 

3. Galileo : European Union 

How many of the above pairs are correctly 

matched? (a) Only one pair (b) Only two pairs (c) 

All three pairs (d) None of the pairs 

Question 4 

With reference to the second-generation 

navigation satellites (NVS series) of ISRO, consider 

the following statements: 

1. They incorporate indigenously developed 

atomic clocks instead of imported ones. 

2. They feature an enhanced mission lifespan 

of 12 years. 

3. They introduce the L1 frequency band in 

addition to the existing L5 and S frequency 

bands. 

Which of the statements given above is/are 

correct? (a) 1 and 2 only (b) 3 only (c) 2 and 3 only 

(d) 1, 2 and 3 

Question 5 

Which of the following factors contributed to 

operational failures in the NavIC constellation's 

initial phase? 

1. Failure of imported atomic clocks on board 

early satellites. 

2. Heat shield opening failure on the PSLV 

carrying IRNSS-1H. 

3. Propulsion system manoeuvre failure on 

NVS-02 preventing final orbit entry. 

Select the correct answer using the code given 

below: (a) 1 and 2 only (b) 2 and 3 only (c) 1 and 3 

only (d) 1, 2 and 3 

Answer Key 

1. (b) 

2. (d) 

3. (c) 

4. (d) 

5. (d) 

 

 

 



Suggested UPSC CSE Mains Question 

Question: "Despite being a pioneer in regional satellite navigation, India's NavIC system has faced severe 

technical setbacks and operational delays. Detail the primary causes behind these failures and analyze how 

the technological advancements in second-generation (NVS) satellites aim to overcome these challenges 

and expand consumer adoption." (15 Marks, 250 Words) 

Glossary of Key Terms 

Term Definition 

NavIC 
Operational name for Navigation with Indian Constellation, India's regional satellite 

navigation system. 

IRNSS 
Indian Regional Navigation Satellite System, the foundational project designation 

for NavIC. 

Atomic Clock 
Highly precise timekeeping devices deployed on navigation satellites to accurately 

determine signal transmission time and calculate positioning coordinates. 

L1 Frequency Band 

A standard radio frequency used heavily by GPS and introduced in second-

generation NVS satellites to enable interoperability and support in wearable 

devices. 

L5 and S Bands Primary radio frequency bands utilized by the original generation of IRNSS satellites. 

NVS Satellites 
ISRO's second-generation satellite series designed to restore and modernize the 

NavIC constellation with longer life and indigenous components. 

PSLV 
Polar Satellite Launch Vehicle, an ISRO launch vehicle used for deploying satellite 

payloads. 

CAG 
Comptroller and Auditor General of India, the constitutional authority that audits 

public expenditure and project execution timelines. 

Standard Positioning 

Service (SPS) 

Unencrypted location positioning service provided by NavIC for general civilian and 

public use. 

Elliptical Transfer 

Orbit 

An intermediate oval orbit into which a launcher deposits a satellite before the 

satellite's onboard propulsion moves it into its target final operational orbit. 
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Comprehensive Study Guide: Legislative Councils and Ballot Paper Dynamics in Indian Elections 

1. Executive Summary & Core Themes 

This study guide provides an exhaustive synthesis of the mechanisms governing upper houses in Indian state 

legislatures (Legislative Councils or Vidhan Parishad) and the operational reality of electoral instruments 

(EVMs vs. Ballot Papers) across various tiers of Indian democracy. 

Key themes covered include: 

• Constitutional provisions under Article 171 for Legislative Councils. 

• Composition, breakdown of seats, and nomination dynamics of Legislative Councils. 

• The historical and Constituent Assembly debates surrounding bicameralism at the state level. 

• Structural differences between the Rajya Sabha and Legislative Councils. 

• The mechanics of the Single Transferable Vote (STV) system and the mathematical formula for 

electoral quotas. 

• The continued reliance on ballot papers in local body (Panchayati Raj and Municipal) elections. 

2. Detailed Study Notes 

A. System of Electing Members of Legislative Councils (MLCs) 

Constitutional Architecture & Article 171 

• Bicameralism at State Level: Indian state legislatures can be unicameral (Legislative Assembly only) or 

bicameral (Legislative Assembly and Legislative Council). 

• Article 171 Mandate: Dictates the composition and structural boundaries of Legislative Councils: 

o Minimum Strength: A Legislative Council must have at least 40 members. 

o Maximum Strength: Cannot exceed one-third (1/3) of the total strength of the state's 

Legislative Assembly. 

• Tenure: MLCs serve a 6-year term. One-third (1/3) of the Council's members retire every two years. 

• Eligibility Requirements: 

o Must be a citizen of India and at least 30 years of age. 

o Must be an elector in the respective state. 

Composition Breakdown of Legislative Councils 

Under Article 171, MLCs are chosen through a multi-tiered electoral process combining indirect election, 

specialized electorates, and executive nomination: 

1. Electors of Local Authorities (1/3 of total seats): Elected by members of local bodies such as 

municipalities and district boards. 

2. Members of Legislative Assembly (1/3 of total seats): Elected by the MLAs of the state from amongst 

persons who are not members of the Assembly. 



3. Graduates' Electorate (1/12 of total seats): Elected by persons residing in the state who have been 

graduates of any recognized Indian university for at least three years. 

4. Teachers' Electorate (1/12 of total seats): Elected by persons who have been engaged for at least 

three years in teaching in educational institutions within the state not lower in standard than a 

secondary school (within the last six years). 

5. Governor's Nominees (1/6 of total seats): Nominated by the Governor from individuals possessing 

special knowledge or practical experience in: 

o Literature 

o Science 

o Art 

o Co-operative movement 

o Social service (Note: Nominees must be residents of the state). 

State-Wise Breakdown of Legislative Council Seats 

The Representation of the People Act, 1950 sets the statutory membership breakdown across states: 

State 
Total MLC 

Seats 

Local Authorities 

(1/3) 

Graduates 

(1/12) 

Teachers 

(1/12) 

MLAs 

(1/3) 

Nominated by 

Governor (1/6) 

Andhra Pradesh 58 20 5 5 20 8 

Bihar 75 24 6 6 27 12 

Maharashtra 78 22 7 7 30 12 

Karnataka 75 25 7 7 25 12 

Telangana 40 14 3 3 14 6 

Uttar Pradesh 100 36 8 8 38 12 

Madhya 

Pradesh* 
90 31 8 8 31 12 

Tamil Nadu* 78 26 7 7 26 12 

*Note: Legislative Councils in Madhya Pradesh and Tamil Nadu are not operational, though provisions were 

historically listed under the Representation of the People Act, 1950. 

B. Electorates, Qualifications, and Historical Evolution 

Special Electorates Mechanics 

• Territorial Constituencies: Graduate and teacher constituencies are organized into distinct territorial 

units. 

• Fresh Electoral Rolls: Unlike general elections, the voter lists for graduate and teacher constituencies 

are prepared afresh before every election. Eligible voters must re-apply to get added to the roll prior 

to the qualifying date (November 1 prior to the election). 

Historical Context & Constituent Assembly Debates 



• Pre-Independence Foundations: Specialized representation originated in pre-independent India 

under the Government of India Act, 1935, which granted representation based on religious, 

economic, and social categories. 

• Constituent Assembly Debates: 

o Proponents: Argued that a second chamber acts as a check on hasty legislation by the popular 

assembly, brings diverse viewpoints, and acts as a voice of reason. 

o Opponents: Argued that second chambers cause legislative delays, create financial burdens, 

and act as a mechanism to park defeated political leaders. 

o Shibban Lal Saksena's View: Suggested that the Council should represent the "intelligentsia of 

a province," chosen by distinct subsets of the electorate (teachers, graduates, local bodies, 

professionals). 

o Constitutional Compromise: Left the creation or abolition of Legislative Councils to the 

discretion of individual state Assemblies, while capping their powers and total strength. 

C. Comparative Analysis: Legislative Council vs. Rajya Sabha 

Parameter Legislative Council (Vidhan Parishad) Rajya Sabha (Council of States) 

Permanence 

Can be abolished by Parliament if the State 

Legislative Assembly passes a resolution to that 

effect. 

Permanent body; cannot be dissolved under 

any circumstances. 

Legislative 

Mandate 

Constitutional mandate to alter or block 

legislation passed by the Assembly is limited 

(can only delay bills). 

Enjoys substantial co-equal legislative 

powers with Lok Sabha (except on Money 

Bills). 

Voting Method Secret ballot via Single Transferable Vote (STV). 

Open ballot system (MLAs must show their 

marked ballot to their designated party 

election agent). 

Nomination 

Scope 

Includes "Co-operative movement" alongside 

Literature, Science, Art, and Social Service. 

Excludes "Co-operative movement" (covers 

Literature, Science, Art, and Social Service). 

• Parliamentary Panel Recommendation (2013): A parliamentary committee examining the proposal 

for a Legislative Council in Rajasthan flagged the need for a uniform national policy on the creation 

and abolition of Legislative Councils, noting that once created, a Council should not be subject to the 

changing political whims of newly elected state governments. 

D. Ballot Papers vs. EVMs in Indian Elections 

Usage Patterns Across Tiers 

While Electronic Voting Machines (EVMs) are universally used for Lok Sabha and Legislative Assembly 

elections, paper ballots remain widely used at the grass-root level. 

• Panchayati Raj Elections: According to a 2015 study by the Ministry of Panchayati Raj and the Indian 

Institute of Public Administration (IIPA): 

o 83% of states conduct Gram Panchayat elections using traditional ballot papers. 



o Only 5 States/UTs conduct Gram Panchayat elections entirely via EVMs: Goa, Kerala, Sikkim, 

Dadra & Nagar Haveli, and Daman & Diu. 

o 22% of states have adopted EVMs in some local constituencies. 

o 73% of states use EVMs for higher tiers (Intermediate/Block and District Panchayats), though 

only 17% use them across all such constituencies. 

• Constitutional Authority: Local body elections fall under the purview of the respective State Election 

Commission (SEC), which holds the discretion to choose between EVMs and paper ballots. 

o Example: The High Court of Punjab & Haryana upheld that the SEC has full legal mandate to 

decide the polling method. 

Logistical Reasons for Using Paper Ballots in Local Body Elections 

1. Short Symbol Allocation Timelines: Local body candidates often contest as independents. Symbols are 

assigned by local officials (e.g., Tehsildars/Block Development Officers) just days before polling. 

2. Symbol Loading Constraints: EVMs require a technical "symbol loading" process for every machine, 

which is difficult to execute within tight timelines across thousands of local wards. 

3. High Candidate Counts: Municipal and Panchayat wards frequently have large numbers of candidates, 

making EVM configuration complex and cumbersome. 

4. Resource Constraints: Lack of funds, lack of voter technical literacy in remote areas, and huge 

operational costs associated with procuring sufficient EVMs for multi-member local body elections. 

E. Voting Mechanics: Single Transferable Vote (STV) Quota Formula 

Elections to Legislative Councils (and Rajya Sabha) follow the Single Transferable Vote (STV) system with 

proportional representation. 

Characteristics of STV Polling: 

• Voters mark their preferences (1, 2, 3 \dots) next to candidate names on a physical paper ballot. 

• Candidates must reach a specific threshold of first-preference votes (the "Quota") to secure election. 

• Includes a NOTA (None of the Above) option. 

 



Vote Transfer Process: 

1. Surplus Transfer: If a winning candidate secures more first-preference votes than the required quota 

(e.g., 45 votes against a quota of 41), the excess/surplus votes (45 - 41 = 4 surplus votes) are 

transferred to the second-preference candidates indicated on those ballots. 

2. Elimination Transfer: If vacant seats remain and no candidate reaches the quota, the candidate with 

the lowest number of first-preference votes is eliminated, and their second-preference votes are 

transferred to the remaining candidates. 

3. This iterative process continues until all seats are filled. 

3. UPSC CSE Prelims Practice Quiz 

Question 1 

With reference to Article 171 of the Constitution 

of India, consider the following statements: 

1. The total strength of a Legislative Council 

cannot exceed one-third of the total 

strength of the Legislative Assembly of that 

State. 

2. The minimum strength of a Legislative 

Council is fixed at 60 members. 

3. One-third of the members of a Legislative 

Council are elected by electors consisting 

of graduates of universities in India of at 

least three years' standing. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 1 and 2 only (c) 2 and 3 only 

(d) 1, 2, and 3 

Question 2 

In the election to the Legislative Council of a State, 

who among the following forms part of the distinct 

electorates? 

1. Members of Municipalities and District 

Boards. 

2. Persons engaged in teaching in secondary 

schools for at least three years. 

3. Members of the Legislative Assembly of 

the State. 

4. Registered Agricultural Landholders of the 

State. 

Select the correct answer using the code given 

below: (a) 1 and 3 only (b) 1, 2, and 3 only (c) 2 and 

4 only (d) 1, 2, 3, and 4 

Question 3 

Which one of the following fields is explicitly 

included in the nominations made by the 

Governor to a State Legislative Council, but is NOT 

included in the nominations made by the 

President to the Rajya Sabha? (a) Science (b) 

Literature (c) Co-operative Movement (d) Social 

Service 

Question 4 

Consider the following statements regarding 

voting procedures in India: 

1. In Rajya Sabha elections, an elector must 

show their marked ballot paper to the 

authorized agent of their political party. 

2. In Legislative Council elections, voting by 

members of the Legislative Assembly is 

conducted via secret ballot. 

3. Elections to Legislative Councils under 

Article 171 are conducted using Electronic 

Voting Machines (EVMs). 

Which of the statements given above are correct? 

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

1, 2, and 3 

Question 5 

Under the Single Transferable Vote (STV) system 

used in Indian indirect elections, if 300 valid votes 

are polled for 5 vacant seats, what is the exact 

minimum quota of votes required for a candidate 

to be declared elected? (a) 50 (b) 51 (c) 60 (d) 61 

Question 6 



With reference to local body elections in India, 

consider the following statements: 

1. The decision to conduct Gram Panchayat 

elections using EVMs or paper ballots rests 

with the Election Commission of India. 

2. According to official studies, a majority of 

Indian states conduct Gram Panchayat 

elections using paper ballots rather than 

EVMs. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

4. Answer Key 

1. (a) 

2. (b) 

3. (c) 

4. (a) 

5. (b) 

6. (b) 

5. UPSC CSE Mains Practice Questions 

1. "Unlike the Rajya Sabha, which is a permanent constitutional body with fixed powers, the Legislative 

Council of a state exists at the discretion of the Legislative Assembly and possesses limited legislative 

authority." Critically analyze this statement in light of constitutional provisions and Constituent 

Assembly debates. 

2. Evaluate the logistical, administrative, and statutory challenges associated with transitioning entirely 

to Electronic Voting Machines (EVMs) for local body elections in India. How does the constitutional 

mandate of State Election Commissions influence this decision? 

3. Explain the mathematical process of the Single Transferable Vote (STV) system using proportional 

representation as applied in Legislative Council elections. How does secret balloting in Council 

elections impact party discipline compared to Rajya Sabha elections? 

 

    6. Comprehensive Glossary 

• Bicameralism: A legislative structure comprising two separate houses or chambers (an upper house 

and a lower house). 

• Legislative Council (Vidhan Parishad): The upper house of a state legislature in India, constituted under 

Article 171 of the Constitution. 

• Legislative Assembly (Vidhan Sabha): The lower, directly elected house of a state legislature in India. 

• Single Transferable Vote (STV): A proportional representation voting system where an elector casts a 

single vote ranked by preferences (1st, 2nd, 3rd, etc.), which can be transferred to preferred candidates 

if the initial choice meets a quota or is eliminated. 

• Quota (STV): The minimum standard number of votes a candidate must receive to win a seat in a 

proportional representation election, calculated via the formula:  



• State Election Commission (SEC): An independent constitutional authority tasked with conducting, 

directing, and controlling elections to Panchayats and Municipalities within an Indian state. 

• Graduate Constituency: A specialized territorial electorate created for Legislative Council polls, 

consisting of residents who graduated from a university at least three years prior to the qualifying 

date. 

• Teacher Constituency: A specialized electorate for Legislative Council polls, comprising individuals who 

have taught at secondary school level or higher for at least three years within the preceding six years. 

• Open Ballot System: A voting method used in Rajya Sabha elections where electors (MLAs) are legally 

required to display their marked voting paper to their designated political party agent before 

depositing it in the ballot box. 

• Secret Ballot System: A voting method where a voter's choices are confidential and not disclosed to 

party agents, as mandated for Legislative Council elections. 

• Symbol Loading: The technical operational procedure performed by election administration staff to 

upload candidate names and election symbols onto EVMs prior to polling day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



Comprehensive Study Guide: State Control, Political Economy, and Systemic Governance 

Comprehensive Study Notes 

1. Political System & Governance Architecture: US vs. India 

• Separation of Powers: Unlike India, the US political system maintains a much stricter separation of 

powers across its three branches of government: Executive, Legislative, and Judicial. 

• Congressional Composition: The US Congress is bicameral, consisting of the House of Representatives 

and the Senate. 

• Electoral Dynamics: 

o Midterm Elections: Held on November 3 to determine which political party controls both 

houses of the US Congress. 

o Unified Governance: When a single political party controls both houses of Congress 

(legislative) and the Presidency (executive), it gains the ability to pass its policy agenda 

through the legislature and execute it fully through the executive branch. 

2. Ideological Frameworks vs. Political Rhetoric 

• Historical Context: Words like "socialism" and "communism" have historically been treated as 

political slurs in the US, rooted in the Cold War rivalry with the USSR. 

• Democratic Party Positions: 

o Shift toward left-wing/socialist policies, including addressing wealth inequality through 

progressive taxation on the rich and wealth redistribution to lower-income populations. 

o Proposals during political campaigns have included price controls (e.g., former Vice President 

Kamala Harris in her 2024 presidential campaign). 

o Electoral wins by progressive figures (e.g., Zohran Mamdani winning the New York Mayor 

election). 

• Republican Party Rhetoric: 

o Sharp criticism framing Democratic opponents as "crazed lunatics," "radicals," "Democrat 

socialists," and "communists." 

3. State Ownership Interventions Under the Trump Administration 

Despite strong anti-socialist rhetoric, the second Trump administration ("Trump 2.0") significantly increased 

state ownership and control over productive economic resources—the defining structural feature of 

socialism. According to analysis by Cullen S. Hendrix (Senior Fellow at the Peterson Institute for International 

Economics), specific state interventions include: 

Target Entity / 

Industry 

Date of 

Intervention 
Nature of State Intervention / Action 

Nippon Steel / US 

Steel 
June 2025 

Acquired a "golden share" in Japan's Nippon Steel during its takeover of 

US Steel, granting the US government veto rights over US operations. 

Intel Corporation August 2025 
Acquired a 10% state equity stake in the major American semiconductor 

manufacturing firm. 



Critical Minerals / 

Metals 
2025 

Direct state government equity stakes in publicly traded resource 

companies, including MP Materials, Lithium Americas, and Trilogy 

Metals. 

4. Empirical Measurement: V-Dem State Ownership Data 

• Institute Overview: The V-Dem (Varieties of Democracy) Institute is an independent global research 

project that measures the quality, health, and types of democracies worldwide. 

• Index Metric & Scale: 

o Measures state ownership and direct government control of productive resources. 

o Scale: Ranges from 0 to 4. 

o Interpretation: Lower numbers indicate greater government control (0 = maximum state 

control/ownership; 4 = minimal state ownership where very little capital belongs to or is 

controlled by the state). 

Comparative Country Insights (V-Dem Index): 

• United States: 

o Historical Baseline: Consistently ranked among countries with the least state control. Since 

2010, the US had never ranked lower than 4th out of 179 covered countries (often ranking 

2nd behind Japan, while North Korea ranked 179th). 

o Shift under Trump 2.0: In 2025, state control over the economy grew sharply. As a result, 15 

countries moved ahead of the US in having less state control over their economies. 

• China: Maintains high state control over the economy (Index value moved from 0.059 in 1975 to 1.476 

in 2025). 

• India: Demonstrates a shift toward becoming more "socialist" (increased state control) under a right-

wing prime minister since 2020 (Index value was 2.464 in 1975, sitting at 2.386 in 2025). 

UPSC CSE Prelims Practice Questions 

Q1. With reference to the V-Dem State 

Ownership Index, consider the following 

statements: 

1. An index value closer to 0 indicates a higher 

degree of state ownership and control over 

productive economic resources. 

2. Historically between 2010 and 2024, the 

United States consistently ranked among 

the top four countries with the least state 

control in the economy. 

3. North Korea is ranked as the country with 

the least state control in the V-Dem 

database. 

Which of the statements given above is/are 

correct? (a) 1 and 2 only (b) 2 and 3 only (c) 1 only 

(d) 1, 2, and 3 

Q2. Consider the following actions taken by the 

US Government during 2025: 

1. Taking a 10% equity stake in semiconductor 

manufacturer Intel. 

2. Acquiring a "golden share" granting veto 

power over US operations in the Nippon 

Steel takeover of US Steel. 

3. Acquiring equity stakes in publicly traded 

critical mineral firms such as MP Materials 

and Lithium Americas. 



How many of the above state actions represent 

direct government control or ownership in 

corporate entities? (a) Only one (b) Only two (c) All 

three (d) None 

Q3. Regarding the comparative political and 

governance framework of India and the United 

States, consider the following statements: 

1. The US political system exhibits a stricter 

separation of powers among the 

legislative, executive, and judicial branches 

than the Indian system. 

2. In the US, midterm elections are conducted 

to elect the President and the members of 

Congress simultaneously. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

Q4. Consider the following statements regarding 

global economic trends documented by the V-

Dem Institute: 

1. A lower value on the V-Dem state 

ownership scale signifies that very little 

capital belongs to the state. 

2. Data indicates that India has moved toward 

greater state control over its economy 

since 2020. 

Which of the statements given above is/are 

correct? (a) 1 only (b) 2 only (c) Both 1 and 2 (d) 

Neither 1 nor 2 

UPSC CSE Prelims Answer Key 

Question Number Correct Option 

Q1 (a) 

Q2 (c) 

Q3 (a) 

Q4 (b) 

UPSC CSE Mains Practice Questions 

1. "Ideological labels in political economic rhetoric often diverge from practical policy execution." In light 

of recent state equity acquisitions and regulatory interventions in critical industrial sectors in free-

market economies, critically analyze how modern capitalist nations utilize state control. 

2. Compare and contrast the structural mechanism of the Separation of Powers in the United States 

and India. Evaluate how control over both legislative houses and the executive branch impacts policy 

implementation in both political systems. 

 

 

 

 

 

 

 

 



Comprehensive Glossary 

• Golden Share: A specialized equity share retained by a government or authority that grants special 

veto rights over specific corporate actions or strategic decisions (such as operational control or cross-

border acquisitions), regardless of total equity ownership. 

• Midterm Elections: Legislative elections in the United States held halfway through a president's four-

year term to elect members to the two houses of the US Congress (the House of Representatives and 

the Senate). 

• Separation of Powers: A constitutional design doctrine dividing government responsibilities into 

distinct branches—executive, legislative, and judicial—to prevent any single entity or branch from 

exercising excess concentration of power. 

• State Ownership of Economy: An economic paradigm where the public government holds equity, 

directly owns, or exercises administrative control over productive assets, strategic industries, and 

corporate entities within a national economy. 

• V-Dem (Varieties of Democracy) Institute: An independent, global research organization that collects 

datasets to analyze, quantify, and assess the status, health, institutional variations, and structural 

types of democracies globally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Study Guide: Binance Security Breach and Cryptocurrency Market Vulnerabilities 

Detailed Study Notes 

1. Incident Overview & Scale 

• Target Entity: Binance (recognized as the world's largest cryptocurrency exchange). 

• Financial Loss: Approximately $6.3 billion stolen. 

• Duration of Breach: The bulk of the incident took place in approximately 20 minutes late on a 

Thursday. 

• Historical Significance: Ranked as the biggest-ever cryptocurrency hack to date. 

• Asset Freezes: Binance and partner entities froze assets worth $3 billion immediately following the 

incident. 

3. Technical Anatomy of the Breach 

 

• Primary Vector: The breach originated from a compromised DevOps engineer's laptop. 

• Access Mechanism: 

o The compromised laptop allowed attackers to gain access to a service container. 

o Attackers submitted unauthorized withdrawal transactions through this container. 

o Attackers compromised the pathway through which transactions and information flow, rather 

than breaking the encryption of the storage wallet itself. 

• Wallet Integrity: The wallet itself remained unaffected; however, access to the communication 

pathway allowed attackers to instruct the wallet to execute transactions into hacker-controlled 

wallets. 

• Systemic Scope: Binance later reported uncovering additional points of breach. Gaining initial entry 

into a DevOps environment allows threat actors to identify secondary access points within the 

network. 

3. Threat Attribution & Historical Precedents 



Breach 

Event 
Year 

Stolen 

Amount 
Attack Vector / Methodology Perpetrator / Entity Recovery Status 

Binance 

Incident 
Current 

~$6.3 

Billion 

Compromised DevOps laptop, 

service container access, 

transaction pathway 

manipulation 

Under investigation; 

exhibits similarities to 

North Korean state-backed 

attacks 

$3 Billion 

blocked/frozen 

Bybit 

Hack 

Previous 

Year 

~$1.5 

Billion 
Spoofing 

Lazarus Group (North Korea 

state-backed) 

Only a small 

portion recovered 

Binance 

Past Hack 
2019 

~$40 

Million 

Combination of computer 

viruses and phishing 

techniques 

Undisclosed cybercriminals Unrecovered 

• Analysis Firms: U.S.-based blockchain analysis firms TRM Labs and Chainalysis identified structural 

similarities between this event and previous large-scale cyberattacks attributed to North Korean 

state-sponsored actors. 

• Mechanism Identified by TRM Labs: Attackers were able to issue direct orders to wallets used by 

Binance, causing them to drain funds into external, hacker-controlled addresses. 

4. Market Impact & Financial Distortions 

• Immediate Market Response: Triggered widespread market panic and sharp price declines across 

major assets: 

o Bitcoin (BTC): Plunged 4.5% on Thursday, reaching its lowest price level since September. 

o Ethereum (ETH): Slumped by 5%. 

o Broader Market: Widespread sell-offs across major cryptocurrencies, followed by a slight 

recovery on Friday. 

• Industry Sentiment: Analysts noted that severe security breaches at market-leading exchanges like 

Binance negatively affect overall market sentiment across the entire cryptocurrency sector. 

5. Containment, Mitigation, and Response Actions 

• User Loss Protection: Binance assured users that all financial losses would be covered entirely out of 

the company's own funds. 

• Access Control: Binance revoked the authorizations of the specific network responsible for the 

breach. 

• Regulatory & Law Enforcement Engagement: Informed relevant law enforcement agencies and 

blockchain intelligence platforms immediately. 

• Operational Suspensions: 

o Initial total suspension of both deposits and withdrawals. 

o Clarification issued later stating that deposits remained unaffected. 

o Withdrawals were scheduled to resume within 48 hours. 

• Coordinated Asset Freezing: $3 billion in blocked funds was frozen through coordinated efforts 

between Binance and external blockchain-enabled platforms, including Tether and Circle. 



6. Vulnerabilities and Exposure in the Indian Ecosystem 

• User Base Exposure: India has an estimated 100 million cryptocurrency users. 

• Market Interdependence: 80% to 90% of Indian crypto users have direct or indirect exposure to 

Binance. 

• Liquidity Dependency: Binance provides the vast majority of liquidity supporting the Indian 

cryptocurrency market. 

• Domestic Exchange Impact: Indian domestic exchanges (such as CoinDCX) maintain operational 

exposure to Binance, leaving local systems vulnerable to international exchange disruptions. 

UPSC CSE Prelims Practice Questions 

Question 1 

Consider the following statements regarding the 

operational mechanics of the Binance security 

breach: 

1. The attackers directly cracked the 

cryptographic security of Binance’s cold 

wallets to transfer funds. 

2. The initial compromise involved a DevOps 

engineer’s laptop, which enabled access to 

a service container. 

3. The communication pathway for 

transaction processing was compromised, 

allowing unauthorized withdrawal 

commands to be sent to the wallet. 

Which of the statements given above are correct? 

• (A) 1 and 2 only 

• (B) 2 and 3 only 

• (C) 1 and 3 only 

• (D) 1, 2, and 3 

Question 2 

With reference to historical cryptocurrency 

cyberattacks and threat actors, consider the 

following statements: 

1. The Lazarus Group is a North Korean state-

backed cyber group known to have used 

spoofing techniques to execute major 

exchange hacks. 

2. The 2019 Binance breach was successfully 

resolved with full recovery of the stolen 

$40 million. 

3. U.S. blockchain analysis firms such as TRM 

Labs and Chainalysis trace pattern 

similarities across major crypto security 

incidents. 

Which of the statements given above is/are 

correct? 

• (A) 1 and 3 only 

• (B) 2 only 

• (C) 1 and 2 only 

• (D) 1, 2, and 3 

Question 3 

Consider the following statements regarding the 

impact of international exchange vulnerabilities on 

India's domestic cryptocurrency market: 

1. Over 80% of Indian cryptocurrency users 

possess direct or indirect exposure to 

Binance. 

2. Binance acts as a primary liquidity provider 

for the Indian crypto market. 

3. Indian domestic exchanges, including 

CoinDCX, operate in complete isolation 

from international liquidity pools. 

Which of the statements given above is/are 

correct? 

• (A) 1 only 

• (B) 1 and 2 only 

• (C) 2 and 3 only 

• (D) 1, 2, and 3 

Question 4 



With reference to emergency response protocols 

and asset mitigation following major crypto 

breaches, consider the following statements: 

1. Blockchain-enabled platforms such as 

Tether and Circle can assist in freezing 

assets linked to unauthorized transactions. 

2. Network authorization revocations and 

temporary withdrawal freezes are standard 

immediate containment steps. 

Which of the statements given above is/are 

correct? 

• (A) 1 only 

• (B) 2 only 

• (C) Both 1 and 2 

• (D) Neither 1 nor 2 

Answer Key 

1. B 

2. A 

3. B 

4. C 

UPSC CSE Mains Practice Questions 

1. "Securing critical digital financial infrastructure requires robust DevOps security and oversight." In 

light of recent high-value cryptocurrency breaches, analyze the vulnerabilities inherent in 

centralized digital asset platforms and discuss their threat to global financial stability. (15 Marks, 

250 Words) 

2. Evaluate the systemic risks posed to domestic retail investors and local cryptocurrency exchanges 

in India due to heavy reliance on offshore liquidity providers. What regulatory and security 

frameworks are required to mitigate such cross-border financial contagion? (10 Marks, 150 Words) 

Comprehensive Glossary 

• Binance: The world's largest cryptocurrency exchange platform by trading volume. 

• DevOps (Development Operations): An enterprise software engineering culture and set of practices; 

in this context, the system environment whose compromised endpoint (engineer's laptop) served as 

the primary entry point for cyberattackers. 

• Service Container: An isolated software package or environment running on a server used to execute 

applications; exploited in this incident to submit unauthorized withdrawal requests. 

• Lazarus Group: A North Korean state-backed cybercrime organization linked to major international 

cryptocurrency breaches, including a $1.5 billion heist on Bybit. 

• TRM Labs: A United States-based blockchain analytics and intelligence firm specializing in tracking 

illicit crypto flows and cyber threat vectors. 

• Chainalysis: A major blockchain data and analytics platform used by law enforcement and financial 

institutions to investigate crypto crimes. 

• Tether & Circle: Major entities operating blockchain-enabled digital platforms and stablecoins that 

assisted in blocking and freezing $3 billion of stolen assets following the breach. 



• CoinDCX: A leading Indian cryptocurrency exchange platform highlighted as having operational 

reliance and exposure to Binance liquidity pools. 

• Spoofing: A method of cyberattack involving masquerading as a trusted entity or device to gain 

unauthorized access to systems or data, previously used in the Bybit breach. 

• Phishing: A cyberattack technique using deceptive communications to trick users or employees into 

revealing sensitive credentials, utilized in the 2019 Binance hack. 

 


