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Page 06:GS 3 : Science and Technology/ Prelims 

The 2025 Nobel Prize in Physics has been awarded to John Clarke, Michel Devoret, and John Martinis for their pioneering 

work in demonstrating quantum tunnelling using an engineered electrical circuit. Their research deepens our understanding 

of quantum mechanics, the branch of physics dealing with matter and energy at atomic and subatomic levels. 

This discovery not only reinforces the foundations of quantum theory but also strengthens the technological base for the 

ongoing quantum revolution—including quantum computing and quantum communication. 

 

What is Quantum Tunnelling? 

 Quantum tunnelling is a phenomenon where particles can pass through a barrier that they classically shouldn’t be 

able to cross. 

 For example, in classical physics, a ball cannot pass through a wall. But at the quantum level, a particle can “tunnel” 

through an energy barrier due to the probabilistic nature of quantum mechanics. 

 This effect has real-world applications in semiconductors, tunnel diodes, scanning tunnelling microscopes, and 

nuclear fusion processes in stars. 
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About the Nobel-winning Work 

 The trio constructed a quantum electrical circuit made of two superconductors separated by a thin non-conducting 

layer, known as a Josephson junction. 

 This arrangement allows Cooper pairs (pairs of electrons) to move through the barrier without resistance, showcasing 

quantum tunnelling on a macroscopic scale. 

 Their experiment demonstrated that quantum coherence — where particles act as a single unified entity — can be 

manipulated in engineered systems. 

 This is a key step toward quantum bits (qubits) used in quantum computers. 

Static Linkages (UPSC Static Syllabus Context) 

1. Quantum Mechanics (Physics concept):Originated in the early 20th century through the works of Planck, Einstein, 

Bohr, Schrödinger, and Heisenberg.Quantum tunnelling was first theorized in the 1920s to explain alpha decay in 

radioactivity. 

2. Josephson Junction: 

o Proposed by Brian Josephson in 1962 (Nobel Prize in 1973). 

o Basis for SQUIDs (Superconducting Quantum Interference Devices) used in magnetic field detection and 

quantum circuits. 

3. Superconductivity: 

o A phenomenon where materials conduct electricity with zero resistance below a certain temperature. 

o Discovered by Heike Kamerlingh Onnes in 1911 (Nobel Prize in 1913). 

Current Relevance  

 This discovery strengthens the foundation for quantum technologies, a major thrust area in global research and policy. 

 India launched the National Quantum Mission (NQM) in 2023, aiming to build quantum computers, secure 

communication systems, and advanced sensors by 2031. 

 The Nobel-winning research is relevant for quantum computing hardware, where controlling quantum tunnelling and 

coherence is essential to build stable and error-resistant qubits. 

Significance 

 Scientific: Enhances understanding of macroscopic quantum systems and provides deeper experimental validation of 

quantum theory. 

 Technological: Lays groundwork for quantum processors, quantum internet, and next-gen AI chips. 

 Economic: Accelerates the quantum economy, expected to transform cybersecurity, computation, and materials 

research. 

Conclusion 

The 2025 Nobel Prize in Physics reaffirms that quantum mechanics, even a century after its birth, continues to unveil new 

phenomena and practical innovations. The work of Clarke, Devoret, and Martinis bridges the gap between theoretical physics 

and applied quantum engineering, marking a milestone toward the realization of the quantum age — where the mysterious 

rules of the microscopic world are harnessed for macroscopic technological advancement. 
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UPSC Prelims Practice Question   

Ques: Which of the following statements about “Quantum Tunnelling” is/are correct? 

1. It is possible only at high temperatures. 

2. This phenomenon cannot be explained by classical physics. 

3. It can be used in quantum computers. 

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) All of the above 

Ans: b)  

UPSC Mains Practice Question 

Ques: Analysis of the scientific, economic, and ethical principles associated with the rapid development of quantum.(250 

Words) 
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Page 06 :GS 2 : Governance / Prelims 

India’s pharmaceutical industry is often hailed as the “pharmacy of the world”, supplying affordable medicines globally. However, 

recent incidents of adulterated and substandard drugs have exposed weaknesses in the country’s drug regulatory and 

quality assurance mechanisms. 

A recent Health Ministry source confirmed that no State drug authority has 

fully complied with Corrective and Preventive Action (CAPA) guidelines, 

even though 18 States have adopted the Online National Drugs 

Licensing System (ONDLS) — both critical components of the revised 

Schedule M under the Drugs and Cosmetics Rules, 1945. 

Background: Schedule M and Revised GMP Norms 

 Schedule M outlines Good Manufacturing Practices (GMP) for 

pharmaceutical manufacturing in India. 

 It ensures that drugs are consistently produced and controlled 

according to quality standards appropriate to their intended use. 

 In 2023, the government revised Schedule M to strengthen 

manufacturing and regulatory oversight, especially in the wake of 

international drug quality concerns (such as the Gambia and 

Uzbekistan cough syrup deaths). 

Key Elements: CAPA and ONDLS 

1. Corrective and Preventive Action (CAPA): 

 A universal quality management tool used to identify, investigate, 

and resolve root causes of non-compliance or quality failures. 

 Ensures that corrective measures are taken to prevent recurrence 

of manufacturing lapses. 

 Critical for continuous process improvement and consumer 

safety. 

 Currently, no State has achieved full compliance with CAPA norms 

— a major concern for drug quality enforcement. 

2. Online National Drugs Licensing System (ONDLS): 

 A digital, single-window platform developed by C-DAC and the 

Central Drugs Standard Control Organization (CDSCO). 

 Handles applications for manufacturing, sales licences, blood 

banks, and WHO-GMP certificates. 

 Aims to ensure uniformity, transparency, and accountability 

across States in drug licensing. 

 So far, 18 State authorities have adopted it. 
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Current Situation and Data 

 India has 5,308 MSME pharma companies, of which 3,838 have complied with revised Schedule M GMP norms. 

 However, compliance with CAPA remains incomplete nationwide. 

 The issue gained attention following child deaths in Madhya Pradesh and Rajasthan due to adulterated cough 

syrups, highlighting the urgent need for robust enforcement of drug quality controls. 

Static Linkages  

1. CDSCO (Central Drugs Standard Control Organization):India’s apex regulatory body under the Drugs and Cosmetics 

Act, 1940, responsible for drug approval, quality control, and pharmacovigilance. 

2. Good Manufacturing Practices (GMP):Internationally recognized guidelines under WHO to ensure pharmaceutical 

products are safe, pure, and effective. 

3. Regulatory Federalism:Drug regulation is a shared responsibility — the Centre frames policy and standards, while 

States issue licences and conduct inspections. 

Significance and Issues 

Significance: 

 Enhances consumer safety, public health, and global trust in Indian medicines. 

 Promotes ease of doing business and digital governance through ONDLS. 

 Aligns Indian pharma with global GMP standards, crucial for exports. 

Issues and Challenges: 

 Lack of uniform implementation across States. 

 Regulatory capacity constraints — shortage of trained drug inspectors. 

 Weak enforcement of CAPA leading to recurring drug quality failures. 

 Limited digital literacy and infrastructure at State drug offices. 

Way Forward 

 Strengthen CDSCO–State coordination and harmonize regulatory frameworks. 

 Capacity building for inspectors and pharma MSMEs to implement CAPA effectively. 

 Mandatory digital adoption of ONDLS across all States for end-to-end transparency. 

 Periodic audits and third-party assessments to ensure continuous compliance. 

 Accelerate National GMP Compliance Programmes under the Pharma Vision 2047. 

Conclusion 

India’s pharmaceutical success must rest on a foundation of quality, safety, and transparency. The lack of full compliance with 

CAPA despite progress in ONDLS adoption signals a gap between policy intent and implementation capacity. Strengthening 

regulatory oversight through digital tools, accountability mechanisms, and uniform enforcement is vital to protect public 

health and sustain India’s global reputation as a reliable drug manufacturer. 
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UPSC Prelims Practice Question   

Ques: Which of the following statements is correct? 

1. The CAPA (Corrective and Preventive Action) system is related to drug quality control. 

2. The Online National Drugs Licensing System (ONDLS) has been developed by the Central Drugs Standard Control 

Organization (CDSCO). 

3. Schedule M is related to the pricing process of drugs in India. 

Select the correct answer from the code given below: 

(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:What are the challenges in drug quality regulation for India to maintain its reputation as the "pharmacy of the world"? 
How can recent reforms like CAPA and ONDLS help in this direction? (150 Words) 
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Page 07 : Prelims 

A supermoon is a celestial event that occurs when a full moon or new moon coincides with the moon’s closest approach 

(perigee) to the Earth in its elliptical orbit. This makes the moon appear larger and brighter than usual. The term was 

popularized by astrologer Richard Nolle in the 1970s, and though informal, it is now widely accepted in astronomy and media. 

Static Context: 

 The Moon’s orbit around Earth is elliptical, causing the distance 

between them to vary by about 50,000 km. 

 The perigee is the closest point (~363,000 km from Earth), while 

the apogee is the farthest (~405,000 km). 

 When the full moon occurs near perigee, it appears up to 14% 

larger and 30% brighter than a normal full moon. 

 This enhanced appearance is due to the optical illusion created 

when the moon is seen close to the horizon and due to its 

physical proximity. 

Current Context (October–December 2025): 

 A supermoon was visible on October 7, 2025, and two more 

are expected in November and December. 

 Such events are often used by astronomers for public 

engagement, lunar surface observations, and tidal studies. 

 Supermoons can cause perigean spring tides, where the moon’s 

stronger gravitational pull slightly increases high and low 

tides, sometimes worsening coastal flooding when combined 

with storm surges. 

Cultural and Environmental Significance: 

 Supermoons have held symbolic value in many cultures, often 

associated with festivals, folklore, and spirituality. 

 They also provide excellent opportunities for science communication and public outreach in astronomy. 

Conclusion: 

The supermoon is not just a visually captivating astronomical event but also a natural phenomenon that reflects the dynamic 

Earth-Moon system. While its physical effects on Earth are modest, its cultural, scientific, and environmental significance 

makes it an important event linking celestial mechanics with human imagination. 
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UPSC Prelims Practice Question   

Ques: The "Perigean Spring Tides" that occur during a supermoon are caused by— 

A. The combined effect of the gravitational forces of the Moon and the Sun 

B. A decrease in the Earth's rotational speed 

C. An increase in ocean salinity 

D. The effect of a lunar eclipse 

Ans: a) 
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Page : 09: GS 3 : Internal Security / Prelims 

Maoist insurgency, often referred to as Naxalism, has been one of the most persistent internal security challenges for India since 

the late 1960s. Rooted in the ideology of armed revolution to overthrow the state, the movement initially emerged as a peasant-

led struggle in West Bengal and later spread to Andhra Pradesh, Bihar, Jharkhand, Odisha, and Chhattisgarh.  

Over the decades, the insurgency evolved into a coordinated armed rebellion under the banner of the Communist Party of India 

(Maoist), controlling vast forested areas known as ‘Liberated Zones’. The Union Government has consistently deployed a 

combination of security measures, socio-economic initiatives, and surrender-rehabilitation policies to counter the insurgency. 

 

Current Context and Analysis: 

1. Decline of Maoist Strength: 

o The article highlights that the CPI (Maoist) is at its weakest stage in two decades. 
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o Central Committee reduced from 42 to 13 members, Politburo from 25 to 7–8, cadre strength from 10,000 to 

less than 2,000. 

o Many leaders are over 60 and physically unfit, showing the movement’s leadership and organizational crisis. 

o Even traditional strongholds like Chhattisgarh have seen a marked decline in Maoist influence. 

2. Role of Security Operations: 

o Specialised forces like Commando Battalion for Resolute Action (CoBRA) and District Reserve Guard (DRG) 

have successfully weakened the Maoists. 

o Operations like Black Forest eliminated key strongholds and leaders, including general secretary Nambala 

Keshava Rao. 

o Over 430 Maoists killed and 1,450 surrendered in recent years show the effectiveness of coordinated 

counterinsurgency measures. 

3. Leadership Crisis and Ethnic Tensions: 

o Traditional top leadership remains non-tribal (mostly from Andhra Pradesh and Telangana), while the 

military force largely comprises tribal Gonds. 

o Recent appointment of Telangana-based Dalit leader Tippiri Tirupathi as general secretary reflects both internal 

tensions and attempt to maintain control. 

o Tribal communities, initially mobilized culturally rather than ideologically, are now distancing themselves due to 

violence and disillusionment. 

4. Failure of Militarisation over Political Development: 

o Preference for armed struggle over civil-political engagement has eroded intellectual and youth support. 

o Past civil society-backed struggles (e.g., Niyamgiri in Odisha, Sompeta in Andhra Pradesh) show peaceful 

democratic avenues can yield better results than militarized insurgency. 

o Modernisation of security forces, improved intelligence, and coordinated operations have cornered Maoists, 

limiting both recruitment and ideological propagation. 

5. Government Strategy: 

o Union Home Minister Amit Shah’s statement emphasizes surrender and rehabilitation policies as a pathway 

for Maoists to join the mainstream. 

o The approach combines hard power (security operations) with soft power (incentives, rehabilitation, 

development)—reflecting India’s counterinsurgency doctrine. 

Static Context  

 Naxalism/Maoism: A left-wing extremist movement inspired by Mao Zedong’s ideology; aims to establish a “people’s 

government” through armed struggle. 

 Key Areas Affected: Red Corridor – Chhattisgarh, Jharkhand, Odisha, Maharashtra, Bihar, Andhra Pradesh. 

 Counter-Insurgency Forces: CoBRA, Greyhounds (AP), DRG (Chhattisgarh). 

 Government Policies: Surrender and rehabilitation schemes, socio-economic development in affected districts, and 

coordinated operations. 

 Judicial & Legislative Measures: UAPA (Unlawful Activities Prevention Act), ban on CPI (Maoist) in 2009. 

Current Relevance 

 Declining influence of Maoists indicates success of combined security and development strategy. 

 Highlights importance of civil society engagement and tribal welfare in counterinsurgency. 

 Demonstrates interplay between internal security and socio-political factors. 
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Conclusion: 

The Maoist insurgency in India, once a formidable armed rebellion, is now witnessing an irreversible decline due to leadership 

crises, reduced cadre strength, strategic security operations, and waning tribal support. The Union Government’s approach 

of combining hard and soft power—security measures alongside surrender and rehabilitation schemes—offers a sustainable 

path to integrate insurgents into mainstream society. The trajectory of Maoism in India underscores the lesson that people-

centric democratic and developmental strategies are more effective than prolonged armed struggle. For aspirants, this 

provides a clear example of how ideology, socio-economic factors, and governance interact in shaping internal security 

outcomes. 

UPSC Prelims Practice Question   

Ques : What did "Janatana Sarkar" stand for? 

A) The public administration of the Indian Congress 

B) The parallel administration of the Maoist movement 

C) The administration of the Jharkhand government 

D) The Panchayat model of state government 

Ans: B) 

UPSC Mains Practice Question   

Ques:How does the role of tribal communities in the Maoist movement and their changing perspectives affect the strengths and 

weaknesses of this movement?(150 Words) 
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Page 10 : GS 3: Indian Economy/ Prelims 

The global economy is currently facing heightened uncertainty due to rising tariffs, trade wars, and disruptions in international 

trade flows. For India, which is increasingly integrated into the global economy, this scenario poses both risks and opportunities. 

The role of domestic capital becomes critical in maintaining growth momentum, ensuring equitable development, and 

stimulating domestic demand, especially in the wake of subdued external demand. Indian business houses are now urged to 

align with national priorities rather than focus solely on profit maximization. 
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Static Context 

1. Historical Evolution of Indian Capital 

o Pre-liberalization, Indian businesses grew under a protected economic environment, benefiting from inward-

looking policies and generating supernormal profits. 

o Liberalization in the 1990s allowed these firms to expand globally, leveraging accumulated capital for cross-

border investments. 

o Some Indian business conglomerates became dominant in sectors like steel, automobiles, pharmaceuticals, and 

IT. 

2. Capitalism and Domestic Demand 

o Economic growth historically relies on three factors: creation of a wage-labour class, industrial mass 

production, and rising personal incomes leading to demand expansion. 

o Demand is a critical driver: GDP growth is sustainable only when production meets effective demand. 

o India’s domestic demand remains underutilized; private investment is subdued despite rising corporate profits. 

3. Private Investment Trends 

o Post-COVID, public investment surged (FY20 ₹3.4 lakh crore → FY25 ₹10.2 lakh crore; CAGR 25%). 

o Private investments remained flat, while outward FDI grew at 12.6% CAGR, indicating preference for foreign 

over domestic investments. 

o There is a mismatch between corporate profits and wage growth, affecting consumption-led domestic 

demand. 

4. R&D Investment Gap 

o India spends 0.64% of GDP on R&D, with only 36% from private sector—much lower than countries like the 

US, China, Japan, and South Korea where private contributions exceed 70%. 

o R&D focus is concentrated in sectors like IT, pharmaceuticals, transport, defence, and biotech, leaving other 

areas underdeveloped. 

Current Context 

1. Global Economic Uncertainty 

o Trade distortions and tariffs have reduced external demand, making India vulnerable to shocks in exports. 

o Domestic capital must step in to stimulate internal demand, maintain employment, and reduce economic 

vulnerability. 

2. Policy Implications 

o Government has improved the business environment through fiscal incentives, easier credit, production-

linked incentives, and infrastructure development. 

o Yet, private capital needs to actively invest domestically, enhance wage growth, and contribute to R&D to 

ensure sustainable economic development. 

3. Equitable Growth and Inclusive Capitalism 

o Indian capital is expected to move beyond profit maximization, taking into account social and economic 

equity. 

o Moderate wage growth, increased employment, and enhanced domestic consumption are key to sustaining 

long-term growth. 
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Conclusion 

In the face of global economic uncertainty, India’s growth strategy must rely on strong domestic capital investment. Private 

businesses should move beyond short-term profit motives, invest in domestic markets, enhance wage growth, and fund R&D to 

drive inclusive and sustainable development. A coordinated approach between government and Indian capital is essential to 

maintain economic stability, strengthen domestic demand, and secure India’s long-term growth trajectory. 

UPSC Prelims Practice Question   

Ques:Consider the following statements regarding Indian capital and domestic investment: 

1. India's private sector invests only 0.64% of GDP in R&D. 

2.Private investment in India is steadily increasing, while FDI flows are declining. 

3. Due to global instability, India should focus on increasing domestic demand. 

Correct options: 

A) Only 1 and 3 are correct 

B) Only 2 and 3 are correct 

C) Only 1 and 2 are correct 

D) All 1, 2, and 3 are correct 

Ans : a) 

UPSC Mains Practice Question   

Ques:Evaluate the role of Indian private capital in promoting domestic economic growth amid global uncertainties. Suggest 

measures to enhance its contribution. (150 Words) 
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Context : 

GS. Paper 3–Indian Economy 

UPSC Mains Practice Question:Discuss measures to promote domestic capital investment in India amidst 

current global economic uncertainties.(150 Words) 
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Self-reliance, or Atmanirbharta, has long been central to India’s economic and civilisational ethos. From the Green Revolution 

of the 1960s to digital transformation in the 1990s and indigenous COVID-19 vaccine production, India has historically 

converted crises into opportunities. Today, amid a global slowdown, shrinking FDI flows, and volatile foreign investment, 

India faces a new challenge: achieving financial self-reliance by mobilising its own domestic wealth to drive growth. 

Static Context 

1. Atmanirbharta in India’s Economic History 

o Green Revolution → Food security. 

o IT revolution → Global competitiveness in services. 

o Indigenous vaccine production → Scientific and manufacturing self-reliance. 

o Defence initiatives → Towards strategic self-reliance. 

2. India’s Domestic Gold Stock 

o Indian households hold ~25,000 tonnes of gold, valued at ~$2.4 trillion (~55% of FY26 GDP). 

o Despite this, India imports 87% of its gold, contributing to trade deficits and external vulnerabilities. 

o Gold has historically been a store of value and cultural asset, presenting an opportunity for domestic 

financing. 

Current Context 

1. Global Financial Challenges 

o FDI flows shrinking (>11% in 2024). 

o International project finance deals fell by 27%. 

o Foreign portfolio investments remain volatile, sensitive to global shocks. 

2. Gold Monetisation as a Policy Tool 

o Revitalised Gold Monetisation Scheme (GMS) can mobilise household gold without coercion. 

o Key pillars: 

 Infrastructure: Nationwide hallmarking and purity-testing centres. 

 Logistics: Secure gold collection and movement with bank-managed money flows. 

 Digitalisation: Depositors track gold like bank balances. 

 Trust: Simple, frictionless processes; minimal taxation or scrutiny. 

o Economic Benefits: Cost of funds via gold (4.5–6.5%) cheaper than international borrowing, strengthens current 

account, and creates a vast pool for infrastructure, manufacturing, and innovation. 

3. Broader Significance 

o Mobilising domestic wealth is not only an economic move but a civilisational choice, reinforcing India’s ability 

to finance its own growth and reduce dependency on global capital. 

Conclusion 

India’s journey toward financial self-reliance through gold reflects a broader civilisational and economic imperative. By 

mobilising domestic wealth, building robust infrastructure for gold monetisation, and ensuring trust and digital transparency, 

India can reduce import dependence, strengthen domestic capital formation, and fund its own growth. Just as the country 

leveraged self-reliance to achieve food, digital, and vaccine security, gold-driven financial Atmanirbharta can underpin the 

next phase of India’s economic transformation, ensuring growth on India’s own terms. 
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