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Page 04 :  Prelims Fact  

India and Russia are enhancing their cooperation in defense technology, including AI, cybersecurity, and 

space exploration, with the commissioning of INS Tushil, an advanced 

frigate. 

 The ship highlights growing collaboration in naval defense and 

India’s progress in technological innovation. 

INS Tushil – Overview: 

 Type: INS Tushil is an upgraded warship of the Krivak III class. 

 Construction: Built in Russia, with growing “Made in India” 

parts in the ship. 

 Ship Series: It’s the seventh ship in a series of similar ones, 

with six already in service. 

 Technology: The ship showcases India’s growing tech abilities 

through teamwork with Russia. 

 Capabilities: Built for operations in all areas – air, sea, 

underwater, and electronic warfare. 

 Weapons: Armed with modern weapons, including those for 

fighting submarines and aircraft. 

 Helicopter Support: Can carry two types of helicopters, 

Kamov 28 and Kamov 31. 

 Speed: Powered by advanced turbines, it can travel at speeds 

over 30 knots. 

 Role: Helps in protecting maritime trade, fighting piracy, and 

providing emergency help in the Indian Ocean region. 

 

UPSC Prelims Practice Question 
Ques : INS Arihant is significant for India’s defense because: 

(a) It is the first aircraft carrier designed in India. 

(b) It strengthens India’s second-strike nuclear capability. 

(c) It is the first stealth-guided missile destroyer of India. 

(d) It is the first indigenous frigate of India.  

 

Ans: b) 
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Page 07 : GS 3 : Science and Technology 

Antiparticles, theorized in 1928, reveal the symmetry of quantum mechanics but are scarce in the universe. 

 Recent research suggests meson decay and hypothetical particles may partially explain matter’s 

dominance over antimatter, advancing progress on the Sakharov conditions. 

 
Antiparticles and Their Mysteries 
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 Antiparticles are counterparts to particles, with the same mass but opposite charge, theorized by 

Paul Dirac in 1928 and observed by Carl Anderson in 1932. 

 For instance, the antielectron (positron) is the antiparticle of the electron and carries a positive 

charge. 

 They are a consequence of quantum mechanics and special relativity, traveling as if backward in 

time. 

Scarcity of Antimatter in the Universe 

 While antiparticles are present in cosmic rays and even generated by human bodies, antimatter is 

scarce in the observable universe. 

 Matter dominates galaxies, with the early universe having a slight asymmetry: for every 1.7 billion 

proton-antiproton pairs, one extra proton existed. 

 This asymmetry allowed matter to survive annihilation and form stars and planets. 

Challenges in Explaining the Asymmetry 

 The Standard Model of particle physics struggles to fully explain why matter dominates over 

antimatter. 

 Any theory addressing this requires meeting the Sakharov conditions, which include CP symmetry 

violation, baryon number violation, and interactions out of thermal equilibrium. 

 Sakharov Conditions: 

o Baryon Number Violation: There must be a process where particles like protons (baryons) are 

created or destroyed in the early universe. 

o CP Symmetry Violation: The laws of physics should behave differently for matter and antimatter 

under specific conditions, breaking a symmetry called CP symmetry. 

o Out of Thermal Equilibrium: The universe’s early conditions should not allow particles and their 

antiparticles to convert back and forth equally; this imbalance helps matter survive. 

o These three conditions explain how matter could dominate over antimatter after the Big Bang. 

 Recent Progress 

o A 2024 study showed that meson decays could satisfy CP symmetry violation in the Standard 

Model, involving hypothetical particles. 

o The new mechanism suggests these particles were prominent in the early universe but rare 

today, aligning with quantum field theory. 

Path Ahead 

 This finding addresses one Sakharov condition but challenges remain for the others, advancing 

understanding of the universe’s matter-antimatter asymmetry. 

 

UPSC Mains Practice Question 

Ques : Discuss the role of the Sakharov conditions in explaining matter-antimatter asymmetry in the 

universe. Highlight recent developments and their implications for the Standard Model of particle 

physics. (150 Words /10 marks) 
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Page 07: Prelims Fact 

The UN report addresses the escalating issue of desertification and land degradation 

caused by climate change, highlighting the global impact of drier conditions on 

water, food security, and migration. 

 Nations are discussing strategies to combat these challenges at a summit in 

Riyadh. 

Global Drying Trends and Desertification 

 A United Nations report highlights the increasing drying of Earth’s lands, with 

the ability of plant and animal life to survive being severely affected. This 

phenomenon is attributed to human-caused climate change, water scarcity, 

and deforestation. 

 Over 75% of the world’s land has become drier from 1970 to 2020 compared 

to the previous three decades, with irreversible changes now affecting vast 

regions. 

 Climate change is re-shaping life on Earth, and the land will not return to its 

previous condition. 

Impacts of Drying Lands 

 If global warming continues, nearly five billion people, including those in 

Europe, parts of the western U.S., Brazil, eastern Asia, and central Africa, will 

be impacted by drier conditions by the end of the century, up from a quarter 

of the global population today. 

 The report warns that drier lands may lead to catastrophic effects, particularly 

in water access, pushing human and natural systems toward irreversible 

damage. 

Risks to Farming and Migration 

 Decreased water availability threatens farming productivity, which leads to 

food insecurity globally. 

 Arid regions also face increased migration due to frequent water shortages 

and land degradation, hindering economic development. 

Response to Droughts 

 The ongoing UN talks are focused on addressing drought responses, with 

particular debate over whether wealthier nations should contribute funds to 

aid global drought efforts. 

 

 

UPSC Mains PYQ : 2019 

Ques : Discuss the causes and consequences of land degradation in India. (150 Words /10 marks) 
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Page 10 : GS 2 : Indian Polity 

The Government is introducing the Merchant Shipping Bill, 2024 and the Coastal Shipping Bill, 2024 to 

replace outdated legislation and modernise India’s maritime framework. 

 Key features include easing vessel registration, expanding the definition of vessels, and aligning with 

global conventions. 

 The reforms promote safety, investment, and sustainable development. 

 
Key Features of the Merchant Shipping Bill, 2024 

Ease of Registration 
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 The new Bill reduces Indian ownership requirements from 100% to 51%, enabling more flexibility 

and attracting foreign investment. 

 Limited Liability Partnerships (LLPs), Non-Resident Indians (NRIs), and Overseas Citizens of India 

(OCIs) can own and register Indian vessels. 

 Provisions allow bareboat charter-cum-demise registrations, aiding capital-deficient entrepreneurs 

to acquire vessels. 

 Temporary registration provisions address challenges in the ship recycling industry, bolstering hubs 

like Alang. 

Enlarging the Scope of Vessels 

 The Bill expands the definition of vessels to include mechanised and non-mechanised crafts, such as 

barges, submersibles, and drones. 

 Comprehensive regulation of offshore vessels enhances safety and operational standards. 

 Strengthened oversight addresses coastal security risks exposed by incidents like the 26/11 Mumbai 

attacks. 

Measures to Combat Marine Pollution 

 Initiatives include reducing sulphur content in marine fuel to 0.5% and banning single-use plastics 

on ships. 

 The Bill incorporates international conventions such as MARPOL and the Wreck Removal 

Convention, aligning with global standards. 

 The introduction of the ‘Swachh Sagar’ online portal facilitates proper waste disposal, promoting 

sustainable shipping practices. 

Welfare Provisions for Seafarers 

 Indian seafarers have grown from 1,16,000 in 2015-16 to 2,85,000, with 85% employed on foreign-

flagged vessels. 

 The Bill extends welfare measures to seafarers on foreign-flagged ships, ensuring better working 

conditions and safety standards. 

 Provisions align with the Maritime Labour Convention (MLC) for seafarer welfare. 

Strengthening Maritime Training 

 Maritime training, previously regulated through notifications, now gains a legal framework under 

the Bill. 

 This ensures the elimination of unauthorised institutes and safeguards rural youth from fraudulent 

practices. 

Focus on Coastal Shipping 

 The Coastal Shipping Bill, 2024, separates technical regulation from commercial aspects of coastal 

waters. 

 Initiatives align with the Sagarmala Program, promoting dedicated berths, hinterland connectivity, 

and integrated inland and coastal shipping. 

Conclusion 
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 The proposed reforms aim to attract investment, enhance safety, support seafarers, and reduce 

marine pollution. 

 These measures promise to unlock the full potential of India’s maritime sector while fostering 

bipartisan support for sustainable development. 

Need for New Legislation in the Shipping Sector 

 The Merchant Shipping Act, 1958, and the Coasting Vessels Act, 1838 have become outdated and 

fail to address contemporary maritime needs. 

 Regulatory gaps exist for offshore vessels, which constitute nearly 50% of Indian-flagged vessels. 

 Maritime training, though liberalised, lacks a legal framework, and welfare provisions for Indian 

seafarers on foreign vessels are insufficient. 

 The existing Acts do not facilitate the implementation of international conventions signed by India, 

hindering modernisation and the ‘ease of doing business.’ 

 

UPSC Mains Practice Question 
Ques : Discuss the significance of the Merchant Shipping Bill, 2024, in addressing regulatory gaps and 

promoting India’s maritime sector. Highlight its provisions aimed at enhancing seafarer welfare, coastal 

security, and environmental sustainability. (250 Words /15 marks) 
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In News : Prime Minister Shri Narendra Modi launches LIC’s Bima Sakhi Yojana  

The Prime Minister launched the Bima Sakhi Yojana to promote financial inclusion and empower rural 

women through microinsurance services. 

 The initiative focuses on training women Self-Help Group (SHG) members as insurance agents to 

bridge the gap in rural financial services. 

 
Bima Sakhi Yojana 

 Launched to empower women as facilitators of financial services in rural areas. 

 Aims to train rural women as insurance facilitators under the Life Insurance Corporation (LIC) and 

Rural Postal Life Insurance (RPLI). 

 Women act as intermediaries, creating awareness and assisting with documentation for life 

insurance policies. 

 Provides income opportunities for women while ensuring the penetration of insurance in 

underserved regions. 

 Encourages financial literacy and security for rural households. 

 Focused on boosting women’s confidence and promoting their participation in financial decision-

making. 

Eligibility: 

 Eligibility: Women aged 18–70 years with at least a Class 10 education. 
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 Support: Monthly stipends of ₹7,000 (Year 1) and ₹6,000 (Year 2). 

Other Initiatives for Financial Inclusion of Women 

 Pradhan Mantri Jan Dhan Yojana (PMJDY): Over 55% of accounts under PMJDY are held by 

women, ensuring access to basic banking services. 

 Self-Help Groups (SHGs): Programs like NRLM (National Rural Livelihoods Mission) promote 

women-led SHGs for microcredit access. 

 Mudra Yojana for Women: Offers collateral-free loans to women entrepreneurs. 

 Stand-Up India Scheme: Provides loans for women setting up greenfield enterprises. 

 Mahila E-Haat: A digital platform to support women entrepreneurs. 

 Mahila Kisan Sashaktikaran Pariyojana: Focused on empowering women in agriculture and allied 

sectors. 

 Financial Literacy Camps: Conducted by banks and NGOs to educate women on savings, credit, 

and insurance. 

Achievements 

 Financial inclusion has increased from 35% in 2011 to over 80% in 2023.Women-owned 56% of Jan 

Dhan accounts, ensuring their integration into formal banking. 

 SHGs have mobilized over ₹75,000 crore in credit, empowering women entrepreneurs. 

 Mudra loans supported over 60% women beneficiaries. 

 Financial literacy efforts led to increased awareness and use of digital banking tools by women. 
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Context : 

 The intertwined crises of food insecurity and energy poverty threaten global stability, amplified by 

climate change and geopolitical tensions. 

 Agriculture, a major energy consumer and greenhouse gas emitter, highlights the challenges of 

balancing food production with energy needs.Inclusive, sustainable solutions are critical to ensure 

food and energy security for vulnerable populations. 

Interconnected Crises of Food and Energy Security 

 The World Bank highlights the intertwined crises of food and energy security as critical challenges in 

the 21st century. 

 Food systems are strained by climate change, population growth, and inequality, while energy 

systems face geopolitical tensions, outdated infrastructure, and slow transitions to renewables. 

 Agriculture, a significant energy consumer and greenhouse gas emitter, underscores the 

interconnectedness of these crises. 

Agriculture’s Dependency on Carbon-Intensive Energy 

 Agriculture accounts for 70% of global freshwater use and contributes over 20% of greenhouse gas 

emissions. 

 Its reliance on fossil fuels for irrigation, mechanization, and fertilizer production creates a cycle of 

environmental degradation and vulnerability to energy price shocks. 

GS Paper 02 : Social Justice 

GS Paper 03 : Indian Economy 

PYQ : (UPSC CSE (M) GS-2 2018) : How far do you agree with the view that the focus 

on lack or availability of food as the main cause of hunger takes the attention away 

from ineffective human development policies in India? (250 words/15m)  

UPSC Mains Practice Question: Discuss the interplay between food security and 

energy poverty, focusing on the challenges posed by agriculture’s dependence on 

fossil fuels. Suggest measures to ensure sustainable development without 

compromising global climate goals. (250 Words /15 marks) 
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 Between 2020 and 2023, severe food insecurity affected 11.8% of the global population, with 

projections of 956 million people affected by 2028. 

Energy Inequities and Challenges 

 Despite $500 billion invested in renewable energy in 2022, fossil fuel consumption persists due to 

geopolitical and economic pressures. 

 Energy poverty disproportionately affects low-income countries, hindering agricultural productivity 

and driving up food prices. 

 Sub-Saharan Africa’s low fertilizer usage and high import costs exacerbate food insecurity, despite 

spending $1.9 billion on fertilizers in 2021. 

Geopolitical and Economic Risks in Agriculture 

 Natural gas, critical for fertilizer production, is both a feedstock and energy source, making 

agriculture vulnerable to price volatility. 

 China’s 2021 ban on phosphate fertilizer exports disrupted global supply chains, with significant 

impacts on countries like India, which imports 60% of its diammonium phosphate fertilizers. 

Renewable Energy and Its Limitations 

 Renewable energy deployment remains uneven, with 83% of new capacity installed in high-income 

nations in 2022. 

 Solutions like solar irrigation and biomass energy have transformative potential but are limited by 

high costs and insufficient infrastructure in low-income regions. 

Competing Demands on Agriculture 

 Agriculture faces dual demands: feeding a growing population and supporting the energy transition 

through biofuel production. 

 Biofuel production often competes with food security, as it requires extensive land and water 

resources. 

 Addressing global caloric needs for vulnerable populations requires $90 billion annually until 2030, 

with an additional $300–$400 billion needed to transform food systems. 

Implications of Inaction 

 Inaction on food and energy insecurity could cost trillions in lost productivity and health outcomes. 
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 Energy disruptions driven by climate change risk destabilizing regions, leading to unrest and 

migration. 

 Exploitation of Africa’s mineral wealth for renewables without benefiting local economies 

perpetuates poverty. 

Call for Inclusive and Sustainable Solutions 

 Clean energy solutions must address structural barriers to inclusivity to ensure vulnerable 

communities are not left behind. 

 Agriculture needs reimagining as a cornerstone of sustainable development, balancing food security 

with environmental and energy goals. 

 Immediate, inclusive action is essential to avoid deepening hunger and undermining global climate 

objectives. 

 


