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Page 07 : GS 3 : Science & Technology / Prelims 

In January 2025, the global network of gravitational-wave detectors — LIGO (U.S.), Virgo (Italy), and KAGRA (Japan) 

detected the clearest gravitational wave signal ever recorded, named GW250114.  
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 This event, originating from the merger of two black holes about 1.3 billion light-years away, has become a 

landmark discovery in astrophysics. 

Importantly, it provided the strongest 

observational evidence so far for Stephen 

Hawking’s black-hole area theorem, a 

cornerstone of modern gravitational 

physics. 

Background 

 Gravitational waves were first detected in 

2015 (event GW150914), a century after 

Albert Einstein’s General Theory of 

Relativity (1915) predicted their existence. 

These waves are ripples in spacetime 

produced by massive accelerating bodies 

like colliding black holes or neutron stars. 

 The 2015 discovery not only confirmed 

Einstein’s theory but also opened a new 

window for observing the universe 

through gravitational-wave astronomy. 

The 2025 detection marks a decadal 

milestone, offering an unprecedentedly 

clear signal that allows deeper testing of 

the laws governing black holes. 

Key Highlights of GW250114 

1. Most Precise Detection Yet: 

Improvements in detector sensitivity 

(reduced laser noise, cleaner mirrors, and 

lower uncertainties) made GW250114 the 

clearest gravitational signal to date. 

2. Source Characteristics: 

o Two nearly identical black holes, each ~30 times the Sun’s mass. 

o Minimal spin and nearly circular orbits. 

o Distance: 1.3 billion light-years. 

3. Testing Hawking’s Area Theorem (1971): 

o The theorem states that the total surface area of black holes’ event horizons can never decrease 

during any physical process. 
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o Researchers compared the combined area of the two original black holes to the area of the remnant 

black hole post-merger. 

o The result confirmed that the total area increased, offering the strongest empirical support yet for 

Hawking’s theoretical prediction. 

4. Verification of Kerr’s Solution (1963): 

o Post-merger vibrations matched the pattern expected from a rotating (Kerr) black hole, confirming 

Roy Kerr’s mathematical solution to Einstein’s equations. 

5. Scientific Significance: 

o Provided a clean, high-fidelity dataset for testing general relativity in strong gravitational fields. 

o Helped refine models of black hole formation, rotation, and merger dynamics. 

o Contributed to a growing global catalogue of gravitational-wave events. 

Implications for Fundamental Physics 

 Validation of General Relativity: The study reinforces Einstein’s theory under extreme gravitational 

conditions, where traditional tests (like planetary motion or light bending) cannot reach. 

 Empirical Proof of Hawking’s Law: Hawking’s area theorem is deeply connected to the second law of 

thermodynamics — it suggests that the entropy (disorder) of black holes, proportional to their surface area, 

never decreases. Thus, the result bridges relativity, thermodynamics, and quantum theory. 

 Future Prospects: The continued enhancement of detectors and collaboration between LIGO, Virgo, and 

KAGRA promises more precise detections, potentially probing quantum aspects of gravity and even testing 

Hawking radiation in the future. 

Conclusion 

The detection of GW250114 marks a historic advancement in gravitational-wave astronomy and in testing the 

deepest laws of the universe. By offering the clearest confirmation yet of Hawking’s black-hole area theorem, it 

strengthens the foundations of Einstein’s general relativity while paving the way for new physics beyond it. 

As the LIGO-Virgo-KAGRA network enters its next phase, these discoveries not only enhance our cosmic 

understanding but also bring humanity a step closer to uniting relativity and quantum mechanics — the ultimate 

goal of modern theoretical physics. 
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UPSC Prelims Practice Question 

Ques: The event named GW250114, recently in news, is related to which of the following? 

(a) Discovery of a new exoplanet in habitable zone 

(b) Detection of the clearest gravitational wave signal from merging black holes 

(c) Observation of the first quantum black hole 

(d) Identification of the largest gamma-ray burst  

Ans: b)  

UPSC Prelims Practice Question 

Ques: Gravitational-wave astronomy is reshaping our understanding of the Universe.” Explain this statement in the 

context of LIGO-Virgo-KAGRA’s discoveries. How do such observations help in probing the laws of fundamental 

physics? (250 Words) 
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The tragic accident at Chevella near Hyderabad on November 3, 2025, which claimed 19 lives, is yet another 

reminder of India’s grim road safety record. Despite losing over 400 lives daily in road accidents, India continues to 

witness complacency and policy inertia. While air crashes invite immediate 

national attention, road fatalities — mostly involving poor and vulnerable 

commuters — rarely lead to meaningful reforms. 

Key Analysis 

1. Structural Causes of Road Accidents 

Official data often cites human error as the main cause, but the real problem 

lies deeper — in inadequate infrastructure, weak licensing systems, and poor 

vehicular standards. 

 Infrastructure Deficiencies: Many highways, including National 

Highway 163 where the accident occurred, lack dividers, streetlights, 

and proper signage. Potholes, unsafe curves, and missing crash barriers 

make Indian roads hazardous. 

 Poor Road Design and Maintenance: Despite Indian Roads Congress 

guidelines, many states fail to enforce safety audits and design 

standards, leading to fatal design flaws. 

2. Licensing and Enforcement Gaps 

India’s driving licence system emphasizes mechanical skill over safe driving 

knowledge and awareness. 

 Corruption in RTOs and the absence of structured driver education 

have led to untrained and unsafe drivers. 

 The SaveLIFE Foundation recommends creating License Seva Kendras 

(similar to Passport Seva Kendras) for transparent, digital, and safety-

oriented licensing. 

 Lack of enforcement on lane discipline, tailgating, and wrong-side 

driving contributes to one in five accidents being head-on collisions. 

3. Lack of Post-Accident Response and Healthcare 

Even when accidents occur, emergency medical response and trauma care are 

grossly inadequate. 
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 While urban areas like Hyderabad have nearby hospitals, in states such as Bihar, fatality rates are nearly 

double due to poor trauma care infrastructure. 

 The absence of integrated emergency response systems delays treatment, converting survivable injuries 

into deaths. 

4. The Policy and Governance Deficit 

Although the Motor Vehicles (Amendment) Act, 2019 aimed to strengthen penalties and accountability, 

implementation remains weak at the state level. 

 States have not mandated safety audits or adopted the Safe System Approach, which views road safety as 

a shared responsibility among drivers, infrastructure, and enforcement authorities. 

 There is minimal investment in pedestrian safety, public awareness, and technology-driven enforcement like 

collision-warning systems. 

Conclusion 

India’s road safety crisis is not merely a result of individual negligence — it is a systemic failure rooted in poor 

governance, weak enforcement, and apathy toward infrastructure safety. To reverse this trend, India must treat road 

fatalities with the same urgency as aviation disasters. A comprehensive approach — combining safe infrastructure, 

scientific licensing, strict enforcement, and robust trauma care — is essential. Without a structural overhaul, India 

will continue to lose thousands of lives on roads that remain unsafe by design. 

UPSC Mains Practice Question   

Ques: Despite multiple initiatives, India continues to witness one of the highest rates of road accident deaths 

globally. Discuss the underlying causes and suggest systemic reforms for improving road safety. (150 Words) 
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Page 10 : GS 2 : Indian Polity / Prelims 

The recent controversy surrounding alleged contemptuous remarks against the Chief Justice of India and the 

Supreme Court has reignited the debate over the scope and limits of “contempt of court.” At the heart of this issue 

lies the delicate balance between protecting judicial authority and preserving freedom of expression, both of which 

are vital pillars of constitutional democracy. 

 

Constitutional Basis and Concept of Court of Record 

 The phrase “contempt of court” appears in Article 19(2) of the Constitution as a ground for imposing 

reasonable restrictions on the freedom of speech and expression. 

 However, the Constitution itself does not define contempt or prescribe how proceedings should be initiated. 

 Article 129 declares the Supreme Court as a Court of Record, and Article 215 gives the same status to High 

Courts. 
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o A Court of Record is one whose proceedings and judgments are preserved for perpetual memory 

and reference. 

o It inherently possesses the power to punish for its contempt, safeguarding the dignity and 

effectiveness of judicial institutions. 

Classification of Contempt under the Contempt of Courts Act, 1971 

The Contempt of Courts Act, 1971 operationalises this constitutional power and classifies contempt into two 

categories: 

1. Civil Contempt (Section 2 (b)) 

o Wilful disobedience of any judgment, decree, direction, order, or writ of a court, or breach of an 

undertaking given to a court. 

o Example: Non-compliance with a court order despite being aware of it. 

2. Criminal Contempt (Section 2 (c)) 

o Publication or act that: 

(i) Scandalises or lowers the authority of any court; 

(ii) Prejudices or interferes with judicial proceedings; or 

(iii) Obstructs or interferes with the administration of justice in any other manner. 

Thus, contempt is not mere criticism or disrespect, but a serious act that disrupts the functioning of the judicial 

system or erodes public confidence in it. 

Judicial Interpretation and Key Cases 

The Supreme Court has developed safeguards to ensure that contempt powers are not used arbitrarily: 

 Ashwini Kumar Ghosh v. Arabinda Bose (1952): Fair criticism of a judgment is not contempt, but malicious 

or baseless attacks on the court’s integrity can be. 

 Anil Ratan Sarkar v. Hirak Ghosh (2002): The power of contempt must be exercised with restraint, only when 

there is a clear and deliberate violation of court orders. 

 M.V. Jayarajan v. High Court of Kerala (2015): Abusive language or public attacks on a court’s judgment can 

amount to criminal contempt, as they undermine judicial authority. 

 Shanmugam Lakshminarayanan v. High Court of Madras (2025): The Court reaffirmed that the purpose of 

contempt punishment is not vengeance, but to uphold the administration of justice. 

Critical Perspective — Contempt vs. Democratic Criticism 

India’s democracy encourages critical evaluation of judicial decisions, but such criticism must remain fair, reasoned, 

and respectful. 
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 While judicial accountability is necessary, misrepresentation and personal attacks on judges can erode 

public faith in justice. 

 Hence, the challenge lies in maintaining the sanctity of the judiciary while protecting free speech — both 

indispensable for democracy. 

Conclusion 

Contempt of court serves as a constitutional safeguard to maintain the dignity and authority of the judiciary — an 

institution central to upholding the rule of law. However, this power must be exercised sparingly and judiciously, 

ensuring it does not stifle legitimate dissent. Ultimately, mutual respect between the judiciary, the state, and citizens 

is vital to sustain both constitutional morality and democratic discourse in India. 

 

UPSC Prelims Practice Question   

Ques. Under the Constitution of India, which of the following are Courts of Record? 

1. Supreme Court of India 

2. High Courts 

3. District Courts 

Select the correct answer using the codes below: 

(A) 1 only 

(B) 1 and 2 only 

(C) 2 and 3 only 

(D) 1, 2 and 3  

Ans : b) 

UPSC Mains Practice Question   

Ques : Contempt of court is a necessary evil in a democracy. Examine this statement in the context of recent 
controversies involving the judiciary. (150 Words) 
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Page : 10 : GS 3 : Indian Economy / Prelims 

India’s first-ever Household Income Survey (HIS), 2026 is poised to offer a comprehensive picture of household 

earnings, spending, and economic behaviour across the country. The survey aims to fill a long-standing data gap — 

accurate, direct information on household income — that has so far been inferred indirectly through consumption 

or labour market surveys. However, despite its ambitious design, the collection of precise income data remains one 

of the most complex and sensitive tasks in economic statistics. 
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Background and Existing Data Gaps 

So far, Indian policymakers have relied on indirect indicators to understand income distribution and household well-

being: 

 The Periodic Labour Force Survey (PLFS) measures wages and employment, not total household income. 

 The Household Consumption Expenditure Survey (HCES) uses spending as a proxy for income, but this can 

distort reality. 

 The RBI’s Consumer Confidence Survey tracks perceptions of income changes, not actual earnings. 
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Hence, no existing survey directly measures household income — a major limitation for designing equitable fiscal 

and welfare policies. 

Key Features of the Upcoming Survey 

The 2026 survey marks a methodological shift — it seeks to capture income directly rather than infer it from 

spending. 

It will include: 

 Comprehensive coverage of all income sources: salaries, bonuses, allowances, tips, agricultural sales, and 

business receipts. 

 Detailed occupational profiling, noting whether households engage in agriculture, services, or 

manufacturing. 

 Property and debt data, including land ownership, dwelling type, and loan repayment share. 

 Integration with expenditure data, allowing measurement of both income and cost structures (e.g., farm 

inputs, business expenses). 

 Inclusion of welfare transfers, pensions, and remittances — including funds received through state or central 

schemes. 

Together, these data points will allow policymakers to map class and income disparities, test government claims 

such as “doubling farmers’ income”, and assess urban indebtedness in EMI-driven economies. 

Major Challenges 

Despite its potential, the survey faces significant operational and behavioural challenges: 

1. Sensitivity and Reluctance to Disclose 

 In the pilot phase, 95% of respondents found income-related questions intrusive or uncomfortable. 

 Affluent respondents, in particular, were unwilling to share tax or salary details. 

 To address this, the government plans awareness campaigns and a self-compilation system for gated 

communities. 

2. Recall Errors and Misreporting 

 Many respondents overstated expenses or underreported income due to poor record-keeping or 

misunderstanding of financial terms. 

 People often could not recall interest earned, bonuses, or irregular income, leading to potential inaccuracies. 

3. Design and Data Quality Issues 
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 Variations in local understanding and language may distort data collection. 

 Ensuring uniform training for field staff and trust-building among respondents is crucial to maintain 

accuracy. 

4. Complexity in Measuring Self-Employment Income 

 Estimating profit margins in self-employment or small business sectors is difficult because of inconsistent 

accounting and cash-based transactions. 

Significance for Policy and Governance 

If successful, the survey will become a landmark source of economic evidence in India. 

 It will help measure inequality and class stratification more accurately. 

 Offer direct input for targeted welfare and tax reforms. 

 Enable evaluation of government schemes such as income support and employment programs. 

 Improve fiscal planning and poverty estimation, shifting the policy focus from consumption to actual 

earning capacity. 

Conclusion 

The Household Income Survey, 2026 represents a crucial leap in India’s data architecture — from indirect estimation 

to direct measurement of income realities. Yet, its success will depend on building public trust, simplifying data 

collection, and ensuring confidentiality. Overcoming these challenges will allow the survey to serve as a powerful 

instrument for inclusive and evidence-based policymaking, helping India better understand how its households 

earn, spend, and strive toward economic security. 
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UPSC Prelims Practice Question   

Ques : Consider the following statements regarding the Household Income Survey (HIS), 2026: 

1. It is the first survey in India designed to collect direct income data from households. 

2. The survey will also collect data on expenditure, assets, and welfare transfers. 

3. It replaces the Household Consumption Expenditure Survey (HCES) completely. 

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  

Ans: a)  

UPSC Mains Practice Question   

Ques: Discuss the significance of the upcoming Household Income Survey, 2026 in improving evidence-based 

policymaking in India. What challenges are likely to be encountered in its implementation? (250 Words) 
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The ongoing Free Trade Agreement (FTA) negotiations between India and New Zealand have entered their fourth 

round this week in Auckland, with agricultural technology (agri-tech) cooperation emerging as a major focus area. 

New Zealand’s Trade and Investment Minister Todd McClay highlighted that sharing scientific expertise and 

innovation in agriculture would form a “big part” of the discussions aimed at strengthening bilateral economic ties. 

Background and Context 

India and New Zealand first initiated FTA talks in 2010, but progress has been 

slow due to differences over agricultural trade and market access. 

 New Zealand, a major exporter of dairy, meat, and agricultural 

technology, seeks greater access to India’s large consumer market. 

 India, on the other hand, remains protective of its farm sector, 

emphasizing food security and rural livelihoods. 

The renewed engagement follows Prime Minister Christopher Luxon’s 

directive to align New Zealand’s trade efforts with India’s vision of doubling 

farmers’ income by 2030 — a goal articulated by Prime Minister Narendra 

Modi. 

Key Highlights of the Ongoing Negotiations 

1. Agri-Tech Collaboration: 

o New Zealand has proposed sharing its expertise in precision 

farming, sustainable irrigation, soil health management, and 

dairy technology. 

o This aligns with India’s focus on technology-driven 

agriculture under initiatives such as Digital Agriculture 

Mission and PM-Kisan Samruddhi Kendras. 

2. Farmer Income and Productivity: 

o Mr. McClay noted that New Zealand’s agricultural 

innovations have improved farm productivity and incomes, 

and similar collaboration could help India achieve its 2030 

farmer income goals. 

3. Balanced Trade Approach: 

o Both Ministers — Todd McClay and Piyush Goyal — 

emphasized finding “solutions together” rather than 

allowing negotiations to stall over disagreements. 

o India’s Commerce Minister clarified that no specific deadline has been set, consistent with India’s 

cautious approach in all FTA negotiations. 
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Challenges and Divergent Interests 

1. Protection of Indian Farmers: 

o India remains wary of cheap dairy and agricultural imports from New Zealand that could undercut 

local producers. 

o This concern has also slowed progress in FTA negotiations with the EU, UK, and US. 

2. Market Access and Tariff Barriers: 

o New Zealand seeks tariff reductions and clearer market entry for its agricultural goods, while India 

focuses on technology sharing and investment rather than open market access. 

3. Non-Tariff Issues: 

o Sanitary and phytosanitary standards, certification norms, and intellectual property rights in agri-

tech also remain complex negotiation points. 

Strategic and Economic Significance 

 For India, enhanced agri-tech cooperation could improve efficiency, crop resilience, and sustainability in its 

vast agricultural sector. 

 For New Zealand, access to India’s market and collaboration on research and innovation would diversify its 

export base beyond traditional partners like China and Australia. 

 The FTA also fits within India’s “Act East” and “Indo-Pacific” strategies, strengthening ties with a like-minded 

democracy in the Asia-Pacific region. 

Conclusion 

The inclusion of agri-tech cooperation in India–New Zealand FTA talks marks a shift from traditional trade 

negotiations toward technology-driven and mutually beneficial engagement. While challenges over market access 

persist, a focus on knowledge sharing, innovation, and sustainable agriculture could transform this partnership into 

a model of inclusive and modern trade diplomacy. 

For India, success will depend on how effectively it balances farmer protection with technological advancement, 

ensuring that global cooperation translates into domestic empowerment and rural prosperity. 

 

UPSC Mains Practice Question   

Ques: Agricultural technology cooperation is emerging as a key component of India’s new trade diplomacy. Discuss 

in the context of the ongoing Free Trade Agreement (FTA) negotiations between India and New Zealand. (250 

Words) 
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 GS. Paper 3 Environment 

UPSC Mains Practice Question: Justice, not charity, should define global climate finance.Examine the rationale 

behind this statement in the context of climate change negotiations and the demand for greater financial 

access for developing nations. (150 Words) 
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Context :  

As the world gathers for the Belém Summit in Brazil, ahead of the 30th United Nations Climate Change Conference 

(COP30), President Luiz Inácio Lula da Silva has called it the “COP of Truth.” His appeal underscores the growing 

urgency for real, measurable climate action rather than rhetorical commitments. With the Amazon rainforest — the 

“lungs of the planet” as its backdrop, COP30 represents both a symbolic and practical test of global resolve to 

combat climate change through collective responsibility and climate justice. 

Background: COPs and the Climate Challenge 

 Since the Earth Summit of 1992 in Rio de Janeiro, where foundational environmental conventions on climate 

change, biodiversity, and desertification were signed, the world has made incremental progress through 

successive COPs — from Kyoto Protocol (1997) to Paris Agreement (2015). 

 Yet, despite numerous pledges, global emissions continue to rise, deforestation persists, and the 1.5°C 

target remains at risk. COP30 thus marks a critical juncture: a chance to restore faith in multilateralism and 

the UN climate framework by transforming commitments into concrete action. 

Key Highlights from President Lula’s Address 

1. The Call for Realism and Accountability 

President Lula emphasized that mere speeches are not enough; the credibility of COPs and global diplomacy 

depends on tangible outcomes. 

 He called for “the COP of Truth” — one that bridges the gap between promises and performance. 

 The idea is to rebuild trust among nations and citizens who have grown skeptical of repetitive declarations 

with little implementation. 

2. The Principle of Common but Differentiated Responsibilities (CBDR) 

Lula reaffirmed CBDR — a cornerstone of the UNFCCC framework — as non-negotiable. 
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 The Global South demands greater climate finance and technology access, not as charity but as climate 

justice. 

 Developed nations, having historically benefitted from the carbon-intensive economy, must honor their 

financial and moral obligations. 

This echoes the persistent divide between developed and developing nations that often stalls climate negotiations. 

3. Brazil’s Domestic Actions and Leadership 

Brazil, home to nearly 60% of the Amazon rainforest, has positioned itself as a leader in forest conservation and 

renewable energy. 

 Deforestation in the Amazon has been halved in two years — a major turnaround from the previous decade. 

 Brazil has also revised its Nationally Determined Contribution (NDC), committing to a 59–67% reduction in 

emissions, among the most ambitious globally. 

 Its energy matrix is already 88% renewable, drawing from hydropower, biofuels, solar, and wind. 

These achievements lend credibility to Lula’s push for a “just and equitable energy transition.” 

4. The Tropical Forests Forever Facility (TFFF) 

Lula announced the launch of the Tropical Forests Forever Facility (TFFF) — an innovative investment fund model to 

reward nations and communities that preserve forests. 

 Unlike traditional donation mechanisms, the TFFF aims for sustainable financing and mutual benefit: those 

who conserve forests and those who fund it both gain. 

 Brazil has committed $1 billion to the fund, setting an example for other nations. 

This approach reframes conservation as an economic opportunity, not merely a moral responsibility. 

5. Linking Climate Action with Poverty and Inequality 

President Lula underlined the social dimension of climate action, stating that “people must be at the centre of 

political decisions.” 

 Two billion people still lack access to clean cooking fuel, and over 673 million face hunger. 

 At Belém, Brazil plans to launch a Declaration on Hunger, Poverty, and Climate, integrating climate justice 

with human development goals. 
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This approach aligns with the UN’s Sustainable Development Goals (SDGs) and India’s own emphasis on “climate 

justice” and “LiFE – Lifestyle for Environment.” 

6. Reforming Global Climate Governance 

Lula’s proposal for a UN Climate Change Council, directly linked to the UN General Assembly, seeks to overcome 

the paralysis of the current multilateral system. 

 The UN Security Council, he argues, has failed to preserve global peace or address cross-border crises such 

as climate change. 

 A dedicated council could provide legitimacy, enforcement power, and accountability for climate 

commitments — a bold reform idea that could redefine global environmental governance. 

Analysis: Why COP30 is a “Moment of Truth” 

COP30 represents more than another conference; it symbolizes a test of multilateral credibility. 

 Global trust deficit: Repeated failures to meet climate finance targets ($100 billion annually) and weak 

implementation of NDCs have eroded confidence in COP outcomes. 

 Brazil’s proactive role: Hosting COP30 in Belém, Amazonia, emphasizes the ground realities of deforestation 

and livelihood challenges. 

 Shift from pledges to mechanisms: Initiatives like the TFFF suggest a pragmatic approach to financing 

sustainability. 

 Integrating justice and equity: The linkage between climate, hunger, and inequality strengthens the moral 

argument for inclusive development. 

However, challenges remain — reconciling national interests, ensuring equitable finance, and navigating geopolitical 

divides between the Global North and South. 

Conclusion 

COP30 in Brazil stands at the crossroads of hope and history. President Lula’s vision of a “COP of Truth” captures 

the global sentiment that time for speeches is over — what is needed now is action, accountability, and justice. 

If world leaders rise to the occasion, COP30 could mark a turning point toward genuine climate solidarity. But if it 

fails, it risks deepening the crisis of faith in global governance. 

As the Amazon breathes for the planet, the world must now breathe new life into its climate commitments, 

transforming ambition into reality. 

 


