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Indian culture will cover the salient aspects of Art Forms, 

literature and Architecture from ancient to modern times. 

Q. Destruction of ancient Indian knowledge centers was not the end of knowledge 

but marked its transformation. Discuss. Also, analyze the role of digital 

initiatives in preserving this intellectual heritage. (10 M) 

Introduction 

Despite the destruction of institutions like Nalanda, Takshashila, and Vikramashila, Indian 

knowledge systems demonstrated remarkable resilience through adaptation, migration, and 

integration into new frameworks, ultimately ensuring their survival. 

Body 

Transformation of Indian knowledge systems post-destruction 

1. Oral tradition and Guru-Shishya Parampara: Knowledge survived via oral 

transmission despite the loss of written texts. 

o Eg: Vedas, Upanishads, and Ayurveda continued to flourish through this 

tradition. 

2. Migration of scholars: Scholars relocated to safer regions like South India, Tibet, 

and Southeast Asia, where knowledge was preserved. 

o Eg: Indian scholars helped establish Buddhist monasteries in Tibet, 

safeguarding Indian texts. 
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3. Religious institutions as custodians: Monasteries and temples became alternate 

learning hubs post-destruction. 

o Eg: Sringeri Math in Karnataka emerged as a vital knowledge hub post-

Nalanda’s fall. 

4. Integration with foreign civilizations: Indian concepts spread globally, especially in 

mathematics, astronomy, and medicine. 

o Eg: Decimal system and Ayurveda influenced Arabic and European sciences. 

5. Underground repositories and manuscripts: Hidden texts ensured the protection of 

rare knowledge. 

o Eg: Palm leaf manuscripts discovered in Kerala temples preserved ancient 

medicinal texts. 

Role of digital initiatives in preserving Indian intellectual heritage 

1. Vedic Heritage Portal: Offers over 550 hours of content on Vedas, Upanishads, 

and ritual practices in multimedia formats. 

o Eg: Launched in 2023, it enables global access to India's ancient wisdom. 

2. Indian Knowledge Systems (IKS) Initiative: Integrates traditional knowledge into 

modern education as part of the NEP 2020. 

o Eg: Collaboration with IITs for research on Vedic mathematics and 

Ayurveda. 

3. Kalāsampadā Digital Repository: Digitizes rare archival collections to preserve 

heritage materials. 

o Eg: Developed by IGNCA’s Cultural Informatics Laboratory. 

4. Project 'Mausam': Aims to revive historical maritime linkages to preserve and 

promote India's cultural exchange narratives. 

o Eg: Focuses on ancient trade routes connecting India with Africa, Arabia, 

and Southeast Asia. 

5. Digital Manuscript Libraries: Government initiatives like the National 

Manuscripts Mission digitize rare texts for scholarly access. 

o Eg: Over 3 lakh manuscripts digitized since 2003. 

Conclusion 

The transformation of ancient Indian knowledge systems reflects their resilience and 

adaptability. Leveraging digital innovations can ensure India's intellectual heritage 

continues to enrich global thought while reinforcing cultural pride. 

Q. The ‘Gyan Bharatam Mission’ aims to expand access to India’s documentary 

heritage. Discuss its potential impact on cultural preservation and public 

awareness.(10 M) 

Introduction 
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The ‘Gyan Bharatam Mission’ is a strategic initiative that seeks to digitize and disseminate 

India’s archival wealth. By leveraging technology, it aims to preserve fragile documents 

while ensuring greater accessibility for scholars, students, and the general public. 

Body 

Gyan Bharatam mission – expanding access to documentary heritage 

1. Digital infrastructure development: Establishes secure servers, cloud storage, and 

retrieval systems for effective data management. 

o Eg: The use of National Informatics Centre (NIC) platforms for digital 

record storage. 

2. Enhanced metadata and search tools: Facilitates user-friendly interfaces with 

advanced search capabilities. 

o Eg: The NAI’s ‘Digital Archives Catalogue’ offers categorized access to 

digitized records. 

3. Cross-border digital collaboration: Supports partnerships with international 

archives for shared historical narratives. 

o Eg: Collaborative digitization of Indian diaspora records with the UK 

National Archives. 

4. Artificial intelligence integration: AI-driven tools for document restoration, 

language translation, and keyword-based search. 

o Eg: AI-based text recognition for deciphering old manuscripts in Persian and 

Sanskrit. 

5. Community digitization drives: Empowers local institutions and communities to 

document their oral histories and records. 

o Eg: The ‘Digital Northeast Archive’ records oral traditions of tribal 

communities. 

Potential impact on cultural preservation 

1. Preservation of endangered scripts: Digitization revives records in rare and fading 

scripts. 

o Eg: NAI's project on digitizing texts in Grantha, Modi, and Sharada scripts. 

2. Archival integrity through digital authentication: Ensures scanned records 

maintain authenticity via watermarking and encryption. 

o Eg: The ‘e-Sign Digital Signature Service’ used in archival records. 

3. Reinforcement of folk traditions: Digital archives document regional folklore, 

songs, and oral literature. 

o Eg: Digitization of Rajasthani folk ballads narrating historical events. 

4. Mapping india’s trade and maritime history: Preserves ancient trade routes, 

cartographic data, and economic transactions. 

o Eg: Digitization of Maritime trade records of the Chola Dynasty. 
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5. Protection of war and conflict records: Preserves documents relating to India’s 

freedom struggle, military campaigns, and global conflicts. 

o Eg: The digitization of Indian soldiers’ records from World War I. 

Potential impact on public awareness 

1. Crowdsourcing historical narratives: Encourages citizens to contribute family 

records, letters, and unpublished documents. 

o Eg: The ‘MyGov Archive Drive’ inviting public submissions of personal 

archives. 

2. Interactive digital platforms: Development of multimedia platforms that merge text, 

visuals, and sound to enhance engagement. 

o Eg: The ‘Digital Partition Museum’, which offers immersive visual content. 

3. Increased accessibility for disabled individuals: Incorporates audio descriptions, 

Braille-compatible digital resources, and visual aids. 

o Eg: The NAI’s planned integration with Sugamya Bharat Abhiyan for 

digital accessibility. 

4. Digital archival festivals: Organizing thematic events to showcase digitized records 

and promote public involvement. 

o Eg: The annual ‘Digital India Heritage Week’ promotes archival content. 

5. Strengthening citizen journalism: Provides journalists with credible archival 

resources for investigative reporting. 

o Eg: NAI’s records accessed for reports on Netaji Subhas Chandra Bose’s 

disappearance. 

Conclusion 

The ‘Gyan Bharatam Mission’ is a transformative initiative that blends technology with 

heritage preservation. By ensuring widespread access to India’s rich documentary resources, 

it fosters a deeper public connection with the nation's cultural, social, and historical legacy. 

Q. Discuss the impact of poorly planned urban redevelopment projects on India's 

cultural heritage and traditional architecture. (10 M) 

Introduction 

Unplanned urban redevelopment projects have often disrupted India’s rich cultural fabric, 

damaging architectural heritage and diminishing the traditional character of historical cities. 

Body 

Impact on cultural heritage and traditional architecture 

1. Loss of indigenous architectural identity: Modern designs often overlook 

traditional architectural styles, distorting the historical aesthetics. 
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o Eg: The Kashi Vishwanath Corridor has faced criticism for replacing 

intricate temple architecture with plain red sandstone structures resembling 

Lutyens’ Delhi. 

2. Destruction of historical landmarks: Inadequate surveys and negligence during 

redevelopment often result in the demolition of valuable heritage sites. 

o Eg: The demolition of parts of Hyderabad's Irrum Manzil for a new state 

assembly building. 

3. Erosion of cultural practices and social spaces: Poorly designed spaces disrupt 

traditional gathering spots, affecting socio-cultural practices. 

o Eg: The Jagannath Temple Heritage Corridor faced opposition for altering 

public congregation areas. 

4. Environmental degradation: Unchecked commercialization in heritage zones leads 

to waste accumulation and pollution. 

o Eg: The Ganga ghats in Varanasi struggle with persistent filth despite 

regular cleaning efforts. 

5. Economic impact on local artisans: Over-commercialization sidelines traditional 

artisans, craftspeople, and heritage-linked livelihoods. 

o Eg: In Jaipur, rapid commercialization has impacted the city's blue pottery 

industry. 

6. Compromised spiritual ambience: Overcrowded and noisy redeveloped sites 

diminish the spiritual and meditative experience. 

o Eg: The chaotic commercialization during the Ganga Aarti in Varanasi. 

Steps to address the challenges 

1. Adoption of local architectural styles: Ensure designs blend modern utility with 

traditional aesthetics using expert consultation. 

o Eg: The Shree Jagannath Heritage Corridor now incorporates Odishan 

temple motifs. 

2. Enforcement of heritage preservation laws: Strengthen existing laws like the 

Ancient Monuments and Archaeological Sites and Remains Act (AMASR), 1958 

to prevent encroachments. 

o Eg: The ASI's intervention in the restoration of Hampi's heritage structures. 

3. Public-private partnerships (PPP) for sustainable tourism: Collaborative models 

can preserve heritage while ensuring community engagement. 

o Eg: The Rajasthan Heritage Preservation Project has effectively combined 

tourism and conservation. 

4. Community participation in urban planning: Incorporate local communities to 

preserve cultural values during redevelopment. 

o Eg: The successful conservation of Raghurajpur village, Odisha, known for 

Pattachitra art. 

5. Use of technology for heritage mapping: Digital surveys, 3D imaging, and GIS 

mapping can protect sites from damage. 

o Eg: INTACH’s digital heritage mapping of Old Delhi’s havelis. 
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Conclusion 

Balancing urban development with heritage preservation requires a strategic blend of 

traditional aesthetics, sustainable planning, and community involvement to ensure India's 

cultural identity is safeguarded for future generations. 

Q. Evaluate the strategic and administrative significance of Ashokan Edict sites 

along the Mauryan routes. How did these edicts contribute to unifying the Indian 

subcontinent under a centralized moral code? (15 M) 

Introduction 

Ashoka’s edicts, inscribed on rock surfaces and pillars across the Mauryan Empire, were 

crucial instruments for propagating Dhamma (moral code) and strengthening centralized 

administration. These inscriptions provided strategic insights into governance, societal 

values, and unification efforts in ancient India. 

Body 

Strategic significance of Ashokan edict sites 

1. Geopolitical positioning: Edict sites were strategically placed along trade routes, 

military highways, and key frontier regions, ensuring maximum outreach. 

o Eg: Rock Edict XIII at Girnar, Gujarat, marks a major trade corridor. 

2. Control over key trade routes: Edicts along major commercial routes ensured state 

presence, facilitating revenue collection and security. 

o Eg: Rock Edict at Sopara (Maharashtra), located near ancient maritime 

routes. 

3. Cultural diplomacy: Edicts in frontier regions spread Mauryan influence beyond 

India's borders, promoting diplomatic ties. 

o Eg: Rock Edict XIII mentions contacts with Hellenistic kings such as 

Antiochus II and Ptolemy II. 

4. Symbol of imperial authority: Pillar edicts, adorned with Ashoka’s symbolic lion 

capital, reinforced Mauryan dominance. 

o Eg: Sarnath Lion Capital, adopted as India's national emblem. 

5. Crisis management and disaster relief: Edicts addressed social welfare, 

strengthening state control during calamities. 

o Eg: Rock Edict VII emphasized medical aid for humans and animals. 

Administrative significance of Ashokan edict sites 

1. Decentralized governance: Edicts empowered provincial governors by providing 

standardized instructions. 

o Eg: Rock Edict VI ordered officials to report public grievances directly to the 

emperor. 
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2. Moral policing and social harmony: Edicts promoted respect for elders, religious 

tolerance, and non-violence. 

o Eg: Pillar Edict VII promoted inter-religious harmony. 

3. Codification of Dhamma: The edicts institutionalized ethical conduct, improving law 

and order. 

o Eg: Rock Edict XII discouraged sectarian conflict. 

4. Efficient communication strategy: The use of Prakrit, the common language, 

ensured better comprehension among the masses. 

o Eg: Edicts at Dhauli (Odisha) and Jaugada (Odisha) were inscribed in local 

dialects. 

5. Promotion of social welfare: Edicts mandated the construction of hospitals, wells, 

and rest houses for travelers. 

o Eg: Rock Edict II emphasized public amenities. 

Contribution to unifying the Indian subcontinent under a centralized moral code 

1. Pan-Indian ethical framework: The propagation of Dhamma fostered a common 

moral consciousness across diverse regions. 

o Eg: Rock Edict XIII condemned violence and encouraged compassion. 

2. Religious pluralism: By promoting tolerance, Ashoka mitigated sectarian disputes 

and integrated various faiths. 

o Eg: Rock Edict VII advocated respect for all religious sects. 

3. Promotion of non-violence: Ashoka’s emphasis on Ahimsa reduced internal strife 

and rebellion. 

o Eg: Rock Edict I banned animal sacrifices. 

4. Unification through common language: The widespread use of Prakrit simplified 

communication across regions. 

o Eg: Edicts in Kandahar (Afghanistan) were inscribed in Greek and Aramaic 

to connect with foreign subjects. 

5. Role in fostering identity: By propagating values like compassion, duty, and 

charity, Ashoka reinforced a shared socio-political identity. 

o Eg: Ashoka’s reference to subjects as his “children” (Rock Edict IV) 

strengthened emotional unity. 

Conclusion 

Ashoka’s edicts combined strategic foresight and administrative acumen, serving as tools to 

unify the diverse Indian subcontinent. Their emphasis on ethical governance, cultural 

harmony, and social welfare created a moral framework that continues to inspire modern 

ideals of inclusive governance and peace. 
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Q. Evaluate the impact of Sufi traditions on Indian music, literature, and visual 

arts during the medieval period. (10 M) 

Introduction 

Sufi traditions played a transformative role in enriching India's cultural landscape, blending 

spiritual ideas with artistic expressions, which significantly influenced music, literature, and 

visual arts during the medieval period. 

Body 

Impact on Indian Music 

1. Introduction of Qawwali and Sufi Music: Sufis introduced devotional music genres 

like Qawwali that combined Persian, Arabic, and Indian musical styles. 

o Eg: Amir Khusro is credited with developing Qawwali and Khayal forms in 

the 13th century. 

2. Fusion of Classical and Folk Elements: Sufi music integrated local folk tunes with 

classical ragas, creating a unique spiritual appeal. 

o Eg: The Chishti order extensively used folk tunes in devotional gatherings. 

3. Instruments and Innovation: Sufi saints promoted instruments like the tabla and 

sitar, which gained prominence in Indian music. 

o Eg: Amir Khusro is often credited with modifying the sitar and tabla. 

4. Cultural Bridges: Sufi music served as a bridge between diverse communities, 

promoting unity through shared musical traditions. 

o Eg: The Ajmer Sharif Urs festival continues to showcase this cultural 

confluence. 

Impact on Indian Literature 

1. Introduction of Persian Literary Styles: Sufi poets enriched Indian literature with 

Persian forms like ghazal and masnavi, blending mysticism with social themes. 

o Eg: Bulleh Shah's Punjabi poetry emphasized humanism and universal love. 

2. Mystical and Metaphysical Themes: Sufi literature introduced deep philosophical 

ideas about divine love, unity, and human morality. 

o Eg: Hazrat Nizamuddin Auliya's teachings inspired poetic narratives that 

transcended religious boundaries. 

3. Vernacular Expansion: Sufi saints popularized vernacular languages like Punjabi, 

Sindhi, and Awadhi, fostering regional literature. 

o Eg: Shah Abdul Latif Bhittai’s Sindhi poetry remains influential in regional 

culture. 

4. Promotion of Oral Traditions: Sufi storytelling traditions played a vital role in 

preserving and popularizing moral values. 

o Eg: Kabir’s dohas blended Sufi mysticism with social commentary. 
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Impact on Visual Arts 

1. Mughal Miniature Paintings: Sufi themes inspired Mughal paintings, particularly in 

depictions of saints, mystical experiences, and celestial motifs. 

o Eg: Akbar’s court commissioned paintings of Sheikh Salim Chishti, 

highlighting Sufi influence. 

2. Architecture and Decorative Arts: Sufi-influenced architectural designs integrated 

floral motifs, geometric patterns, and calligraphy. 

o Eg: The Ajmer Dargah reflects distinct Sufi-inspired aesthetic elements. 

3. Mystical Symbolism in Art: Sufi ideas of spiritual transcendence influenced artistic 

styles emphasizing abstract and symbolic forms. 

o Eg: The Naqshbandi school developed intricate designs symbolizing spiritual 

enlightenment. 

4. Calligraphy and Sacred Art: Arabic calligraphy flourished under Sufi influence, 

blending Quranic verses with Indian artistic styles. 

o Eg: The Bijapur mosques prominently feature Sufi-inspired calligraphy. 

Conclusion 

Sufi traditions significantly shaped India's artistic heritage, blending spiritual insights with 

cultural creativity. By nurturing music, literature, and visual arts, Sufism fostered a rich 

pluralistic ethos that continues to resonate in modern India. 

Q. Folk traditions preserve cultural memory. Explain the role of community-

driven performance in safeguarding intangible heritage. How do such forms 

adapt to contemporary realities? (10 M) 

Introduction 

Folk traditions serve as living repositories of historical consciousness, passing down 

collective memory through oral, performative, and ritual modes. Their community-led nature 

ensures cultural continuity beyond formal institutions. 

Body 

Role of community-driven performance in safeguarding intangible heritage 

1. Inter-generational knowledge transmission: Local performances facilitate organic 

transfer of oral traditions, rituals, and customs. 

o Eg: Kattaikkuttu Gurukulam in Tamil Nadu trains children in traditional 

Koothu theatre since 1990 to preserve cultural narratives. (The Hindu, 2025) 

2. Cultural identity and collective memory: Performances anchor communities to their 

histories, reinforcing a shared sense of self. 

o Eg: Pandavani performances by Teejan Bai in Chhattisgarh retell 

Mahabharata from subaltern lenses, preserving tribal memory. 
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3. Resistance against cultural homogenisation: Community-led arts resist top-down 

imposition of dominant cultural forms. 

o Eg: Chindu Yakshaganam by Dalit communities in Telangana offers 

counter-narratives to mainstream epics. (Frontline, 2023) 

4. Embedding local dialects and folklore: Such performances retain endangered 

languages and regional idioms. 

o Eg: Bhavai folk theatre in Gujarat incorporates local dialects to narrate social 

themes. 

5. Compliance with global heritage frameworks: Community involvement aligns with 

UNESCO’s 2003 Convention on safeguarding intangible cultural heritage. 

o Eg: Kalbelia dance of Rajasthan inscribed in UNESCO List due to 

community participation. 

Adaptation of folk forms to contemporary realities 

1. Reinterpretation of themes: Folk narratives now address modern concerns like 

gender justice and environmentalism. 

o Eg: Koothu performances in Ranipet (2025) included themes like 

Draupadi’s consent, interpreted through a feminist lens. (The Hindu, 2025) 

2. Cross-art collaborations: Blending with classical or modern forms enhances 

relevance and audience reach. 

o Eg: Katradi Centre combined Bharatanatyam and Koothu in Kalavai 

village to engage youth. 

3. Inclusion of women and marginalised voices: Adaptation involves breaking 

traditional gender and caste restrictions. 

o Eg: Thilagavathi Palani, a Dalit woman Koothu artist, leads mixed-gender 

folk troupes. (The Hindu, 2025) 

4. Use of digital and social media platforms: Folk artists use technology for outreach, 

training and archiving. 

o Eg: Baul singers of Bengal livestream performances on YouTube, expanding 

global presence. 

5. Integration with education and livelihood programs: Performances are linked to 

skill-building and local economy. 

o Eg: National Education Policy 2020 promotes inclusion of local arts in 

school curriculum; Sangeet Natak Akademi supports folk art workshops. 

Conclusion 

Folk traditions evolve not by fossilising memory but by activating it in lived realities. 

Supporting community-led cultural innovation is key to preserving India’s plural heritage in 

the modern world. 
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Q. How did exposure to Western modernist schools influence Indian artists 

during the late colonial and post-independence periods. Examine how this shaped 

the use of Cubist elements in their work. (10 M) 

Introduction 

The global circulation of artistic ideas during the 20th century reshaped Indian visual culture, 

as Indian artists absorbed, reinterpreted, and transformed modernist vocabularies like Cubism 

to express indigenous experiences. 

Body 

Influence of Western modernist schools during late colonial and post-independence 

periods 

1. Tagore-era cosmopolitan exposure: Early pioneers like Gaganendranath Tagore 

were influenced by European exhibitions and journals. 

o Eg: Rupam journal (1920s) carried writings of Stella Kramrisch, promoting 

modernist discourse in Bengal. 

2. Santiniketan’s modernist synthesis: Under Nandalal Bose, students were exposed 

to global modernism while rooting in Indian ethos. 

o Eg: Asit Kumar Haldar and Ramkinkar Baij incorporated geometric 

stylisation influenced by Cubism. 

3. Paris as a training ground: Indian artists trained under André Lhote and interacted 

with Western peers. 

o Eg: Paritosh Sen, who studied in Paris in the 1950s, used flattened planes 

and fractured volumes in his paintings. 

4. Baroda’s modernist pedagogy: The Faculty of Fine Arts, MS University, 

encouraged modernist formalism. 

o Eg: NS Bendre introduced structured Cubist compositions into Indian 

academic spaces. 

5. Post-colonial search for new idioms: Modernist influence was used to break free 

from colonial realism and discover indigenous abstraction. 

o Eg: Ram Kumar adopted non-naturalistic landscapes, blending Cubist 

fragmentation with Indian spiritual emptiness. 

6. International exhibitions and cross-cultural networks: Platforms like Biennales 

allowed exchange of ideas with European modernists. 

o Eg: Indian participation in Venice Biennale 1954 exposed artists to Synthetic 

Cubism’s collage techniques. 
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Shaping of Cubist elements in Indian art 

1. Indigenised geometric fragmentation: Indian artists adapted Cubism’s form but 

infused it with local themes and narratives. 

o Eg: Gaganendranath Tagore’s ‘Sat-Bhai Champa’ used diagonal 

compositions rooted in Bengali folklore. 

2. Narrative Cubism for socio-political commentary: Fractured imagery was used to 

depict psychological and existential dilemmas. 

o Eg: Rabin Mondal used totemic abstraction to depict the trauma of Partition 

and urban decay. 

3. Use of colour and symbolism: Indian Cubism moved beyond muted palettes of 

Analytic Cubism to include bold cultural references. 

o Eg: MF Husain’s early works, influenced by Picasso, used dynamic colour 

and spatial tension to reflect Indian festivals and myths. 

4. Lyrical abstraction over formal rigidity: Indian Cubism focused more on emotional 

resonance than pure formality. 

o Eg: Devayani Krishna blended fractured forms with lyrical textures, giving 

it emotional weight. 

5. Fusion with indigenous craft and temple aesthetics: Artists reinterpreted Cubism 

using local idioms and symbols. 

o Eg: J Sultan Ali fused tribal iconography with Cubist stylisation to create 

hybrid visual forms. 

Conclusion 

Indian artists did not passively absorb Cubism—they transformed it. By rooting abstraction in 

emotion, memory, and myth, they turned a European form into a powerful vehicle of Indian 

modernity. 

 

Modern Indian history from about the middle of the eighteenth 

century until the present- significant events, personalities, issues. 

Q. “The Indian Renaissance was more of a social awakening than a mere cultural 

or religious revival”. Comment. (10 M) 

Introduction 



 

16 
 

The Indian Renaissance of the 19th century was driven by social reformers challenging 

regressive customs like caste discrimination, Sati, and untouchability, rather than merely 

reviving cultural or religious traditions. 

Body 

Indian Renaissance as a social awakening 

1. Abolition of social evils: Reformers actively fought against Sati, child marriage, 

and widow remarriage restrictions. 

o Eg: Raja Ram Mohan Roy played a key role in the abolition of Sati (1829) 

through his advocacy. 

2. Women empowerment: The movement emphasized women’s education, widow 

remarriage, and property rights. 

o Eg: Ishwar Chandra Vidyasagar’s efforts led to the Hindu Widows’ 

Remarriage Act, 1856. 

3. Caste and untouchability reforms: Efforts were made to dismantle caste-based 

discrimination and uplift the lower castes. 

o Eg: Jyotirao Phule founded the Satyashodhak Samaj (1873) to promote 

social equality. 

4. Modern education and rationalism: The movement popularized Western 

education, scientific temper, and rationalist thought. 

o Eg: Macaulay’s Minute (1835) led to the promotion of English education in 

India. 

5. Press and public consciousness: Newspapers and journals played a key role in 

spreading reformist ideas. 

o Eg: The Bengali Gazette (1818) and Kesari (1881) raised awareness on 

social injustices. 

6. Legal reforms: Several laws were introduced to modernize Indian society and end 

regressive customs. 

o Eg: The Age of Consent Act, 1891 raised the legal age of marriage for girls. 

Why it was not just a cultural or religious revival? 

1. Beyond religious orthodoxy: It challenged traditional practices rather than 

reviving them. 

o Eg: Brahmo Samaj (1828) rejected idol worship and caste-based 

hierarchy. 

2. Focus on secular and democratic ideals: Inspired by liberal and enlightenment 

values rather than mere religious glorification. 

o Eg: Dadabhai Naoroji linked social reforms to India’s economic and 

political future. 

3. Legal and constitutional impact: Many progressive ideas later influenced the 

Indian Constitution. 



 

17 
 

o Eg: Article 17 (abolition of untouchability) echoes the reformist ideals of 

Jyotirao Phule. 

Conclusion 

The Indian Renaissance was a progressive movement that laid the foundation for social 

justice, legal reforms, and modern education in India. Its legacy continues to shape 

India’s constitutional and democratic values today. 

Q. Discuss the impact of Mahatma Gandhi’s experiences in South Africa on his 

later role in India’s freedom movement. How did these experiences influence his 

methods of political mobilization? (10 M) 

Introduction 

Mahatma Gandhi’s formative years in South Africa (1893-1914) were pivotal in shaping his 

political philosophy, particularly Satyagraha — a method of non-violent resistance that 

would later define India's freedom struggle. 

Body 

Impact of South African experience on Gandhi’s role in India’s freedom movement 

1. Development of satyagraha: Gandhi’s resistance to discriminatory laws in South 

Africa led to the creation of Satyagraha as a non-violent means of resistance. 

o Eg: The 1906 Transvaal Ordinance protest marked the first organized use 

of Satyagraha. 

2. Emphasis on civil disobedience: Gandhi's campaigns in South Africa emphasized 

non-cooperation with unjust laws, which became a cornerstone of India's nationalist 

strategy. 

o Eg: The 1919 Rowlatt Act agitation was inspired by Gandhi’s earlier passive 

resistance methods. 

3. Community mobilization skills: Gandhi's campaigns in South Africa taught him the 

importance of uniting diverse communities under a common cause. 

o Eg: The Natal Indian Congress (1894) mobilized Indian workers across class 

and religious lines. 

4. Influence on leadership ethics: Gandhi’s adherence to truth (Satya) and non-

violence (Ahimsa) emerged from his South African struggles. 

o Eg: His principled stance during the Dandi March (1930) reflected this 

influence. 

5. Social reform agenda: His efforts in South Africa, such as promoting hygiene, 

education, and equality, shaped his broader reform campaigns in India. 

o Eg: The Harijan movement against untouchability mirrored his earlier focus 

on oppressed communities. 
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Influence on methods of political mobilization 

1. Mass mobilization through non-violence: Gandhi’s focus on peaceful protest and 

moral persuasion became his signature tactic. 

o Eg: The Non-Cooperation Movement (1920-22) mobilized millions without 

violence. 

2. Use of media and communication: Gandhi utilized print media extensively to spread 

his ideas. 

o Eg: The Indian Opinion newspaper in South Africa laid the foundation for 

his later media outreach in India. 

3. Grassroots empowerment: Gandhi’s belief in empowering the masses through 

education and social awareness guided his approach in India. 

o Eg: The establishment of Sabarmati Ashram (1917) reflected these ideals. 

4. Promotion of economic self-reliance: His South African campaigns inspired his 

emphasis on Swadeshi and local industries in India. 

o Eg: The Charkha became a symbol of self-reliance in the Indian freedom 

movement. 

Conclusion 

Gandhi’s experiences in South Africa profoundly influenced his methods of non-violent 

resistance, civil disobedience, and mass mobilization, shaping him into the leader who 

steered India's struggle for independence through peaceful yet assertive means. His legacy 

continues to inspire global movements for justice and equality. 

The Freedom Struggle — its various stages and important 

contributors/contributions from different parts of the country. 

Q. The Dandi March was not merely symbolic but strategically aligned with 

Gandhi's broader vision of mass mobilization. Examine. (10 M) 

Introduction 

The Dandi March (March 12 – April 6, 1930) was a pivotal event in India's struggle for 

independence. While symbolic in challenging British salt laws, it was meticulously designed 

to unite diverse social groups and mobilize mass participation in the freedom movement. 

Body 

Symbolic significance of the Dandi March 

1. Defiance of colonial monopoly: The march directly targeted the British salt 

monopoly, a powerful symbol of economic oppression. 

o Eg: Gandhi's collection of salt at Dandi demonstrated defiance against unjust 

colonial laws. 
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2. Moral and emotional appeal: The march evoked a powerful emotional response, 

emphasizing non-violent resistance and self-sacrifice. 

o Eg: Gandhi’s symbolic gesture of breaking the salt law inspired national 

fervor. 

3. Global media impact: The event drew significant international attention, exposing 

the moral vulnerabilities of British imperialism. 

o Eg: Coverage by The Manchester Guardian and The New York Times 

enhanced global sympathy for India's cause. 

4. Revival of traditional practices: The focus on salt, a household essential, connected 

with citizens across all economic strata. 

o Eg: Communities revived traditional salt-making practices as a form of 

resistance. 

Strategic alignment with Gandhi’s broader vision of mass mobilization 

1. Inclusion of marginalized groups: Gandhi strategically engaged women, Dalits, and 

peasants, ensuring wider participation. 

o Eg: Leaders like Sarojini Naidu led marches at salt factories, boosting 

women's political visibility. 

2. Decentralized protests: The movement was designed to inspire regional protests, 

expanding its impact nationwide. 

o Eg: Protests erupted in Madras, Bengal, and North-West Frontier Province 

under Khan Abdul Ghaffar Khan. 

3. Economic disruption strategy: By targeting salt production, Gandhi aimed to 

cripple the British revenue system. 

o Eg: The British government's loss of revenue from salt taxes severely strained 

administrative finances. 

4. Non-violent civil disobedience template: The Dandi March became a prototype for 

sustained non-violent resistance, strengthening India’s moral claim for 

independence. 

o Eg: Inspired subsequent campaigns like the Quit India Movement (1942). 

5. Grassroots political awakening: The march fostered political consciousness among 

rural populations, previously untouched by nationalist movements. 

o Eg: Peasants in regions like Gujarat and United Provinces began openly 

defying British regulations. 

6. Strategic timing and planning: Conducted just after the failure of the Simon 

Commission, the march strategically reignited nationalist momentum. 

o Eg: It prepared the ground for the Round Table Conferences and intensified 

the demand for Purna Swaraj. 

Conclusion 
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The Dandi March, while symbolic, was a meticulously crafted strategy that combined 

emotional appeal with tactical precision, ensuring mass participation and severely 

weakening colonial control. Its impact continues to inspire non-violent movements globally. 

Q. Trace Nehru’s ideological evolution during the freedom struggle. Examine 

how these ideas shaped his vision of post-independence India. (15 M) 

Introduction 

Nehru’s ideological transformation—anchored in anti-colonialism, internationalism, and 

humanism—evolved from a Western liberal to a democratic socialist with a strong 

civilisational consciousness. This ideological arc deeply informed the institutional 

architecture of post-independence India. 

Body 

Nehru’s ideological evolution during the freedom struggle 

1. Initial Western liberal influence: Early exposure to Enlightenment thought shaped 

his belief in reason, liberty, and parliamentary democracy. 

o Eg: Letters from a Father to His Daughter (1928) reflect strong rationalist 

and liberal values drawn from his Cambridge education. 

2. Adoption of Fabian Socialism: Influenced by British socialist thinkers and his 

London interactions, he leaned towards state-led economic planning. 

o Eg: Harold Laski’s influence and Nehru’s 1936 Presidential Address at the 

Lucknow Congress emphasised socialist transformation of society. 

3. Shift toward anti-imperialist nationalism: Participation in the Non-Cooperation 

(1920) and Civil Disobedience (1930) movements radicalised his politics beyond 

constitutional methods. 

o Eg: Nehru’s autobiography (1936) critiques British colonialism and argues 

for complete independence, unlike the earlier dominion status demand. 

4. Internationalist worldview: Travel to the Soviet Union (1927) and participation in 

global anti-colonial forums deepened his global perspective. 

o Eg: In the Brussels Congress of Oppressed Nationalities (1927), he 

positioned India’s struggle within global anti-colonial movements. 

5. Secular democratic nationalism: Post-communal riots and experience during the 

Khilafat-NCM phase led to a secular outlook grounded in equality and rational 

governance. 

o Eg: In the 1937 Provincial Elections, he refused support to communal 

parties, emphasizing inclusive governance. 

6. Embrace of scientific humanism: Believed that scientific outlook and education 

were tools of liberation from both colonial and feudal mindsets. 

o Eg: In Discovery of India (1946), he described science as the “most 

revolutionary force” shaping modern India. 
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7. Rejection of orthodoxy and caste: Deeply influenced by Rationalist Movement and 

Ambedkar’s anti-caste advocacy, Nehru opposed religious orthodoxy. 

o Eg: Nehru’s speeches during Temple Entry Movements (1930s) advocated 

for social equality and caste reform. 

How these ideas shaped his vision of post-independence India 

1. Democratic Constitution and parliamentary structure: His liberal and institutional 

orientation led to adoption of universal adult franchise and parliamentary 

democracy. 

o Eg: Article 326 ensures universal suffrage; supported by Constituent 

Assembly Debates (1947–49) where Nehru argued against elitism. 

2. Planned state-led economic development: Fabian socialism shaped his push for 

Five-Year Plans and public sector dominance. 

o Eg: Creation of Planning Commission (1950); Second FYP based on 

Mahalanobis model reflected Nehru’s vision of self-reliant industrial 

economy. 

3. Secularism and minority protection: His secular nationalism informed 

constitutional safeguards and civic equality. 

o Eg: Articles 25–28 ensure religious freedom; supported by S.R. Bommai 

judgment (1994) upholding secular structure. 

4. Non-alignment in foreign policy: His internationalist ideals resulted in a sovereign, 

independent foreign policy through NAM. 

o Eg: Bandung Conference (1955) led to formation of Non-Aligned 

Movement in 1961 with Nehru as one of its principal architects. 

5. Promotion of scientific temper and education: Post-independence institutions were 

built to foster rational thinking and innovation. 

o Eg: Establishment of IITs (1951 onwards), CSIR, and AIIMS reflected 

Nehru’s push for scientific modernity. 

6. Social justice through affirmative state: Inspired by his pre-independence anti-caste 

advocacy, he supported policies for upliftment of the marginalised. 

o Eg: First Amendment (1951) enabled reservation in 

education/employment, aligning with Article 15(4). 

7. Institutionalisation of cultural pluralism: His civilisational understanding ensured 

protection of India’s diversity within a constitutional framework. 

o Eg: Article 29 and 30 safeguard minority rights; Sahitya Akademi (1954) 

promoted linguistic and cultural diversity. 

Conclusion 

Nehru’s ideological arc from a liberal anti-colonial nationalist to a democratic socialist 

architect helped shape a modern, inclusive India. His legacy serves as a compass for India's 

constitutional democracy amid rising ideological contestations. 
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Post-independence consolidation and reorganization within the 

country. 
 

History of the world will include events from 18th century such as 

industrial revolution, world wars, redrawal of national 

boundaries, colonization, decolonization, political philosophies 

like communism, capitalism, socialism etc.— their forms and 

effect on the society. 

Q. Examine the geopolitical implications of territorial annexations during World 

War 2. How do these historical precedents influence modern border conflicts? 

(10 M) 

Introduction 

World War II's territorial annexations significantly altered global geopolitics, creating power 

imbalances, unresolved disputes, and ideological divisions that continue to shape modern 

border conflicts. 

Body 

Geopolitical implications of territorial annexations during World War II 

1. Redrawing of global boundaries: Wartime annexations resulted in forced territorial 

rearrangements that reshaped nations and regions. 

o Eg: The Molotov-Ribbentrop Pact (1939) led to the division of Poland 

between Nazi Germany and the USSR, directly contributing to Cold War 

tensions. 

2. Rise of proxy conflicts: WWII territorial changes intensified ideological rivalries, 

giving rise to prolonged proxy wars. 

o Eg: The division of Germany into East (Soviet-aligned) and West (Western-

aligned) led to the Berlin Blockade (1948-49) and the construction of the 

Berlin Wall (1961). 

3. Ethnic tensions and displacement: Forced redrawing of borders displaced millions, 

resulting in lasting ethnic strife. 

o Eg: The expulsion of 12 million ethnic Germans from Eastern Europe post-

WWII caused lasting tensions in regions like Silesia and Sudetenland. 

4. Emergence of militarized buffer zones: Annexations created geopolitical buffer 

regions prone to military tensions. 

o Eg: The Soviet annexation of the Baltic states (1940) established a strategic 

buffer against Western Europe, contributing to NATO's eastern expansion 

post-Cold War. 
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5. Impact on colonial territories: WWII power shifts weakened European colonial 

control, accelerating decolonization. 

o Eg: The loss of British-held territories in Asia (e.g., Singapore to Japan in 

1942) fueled post-war independence movements across Asia and Africa. 

Influence of historical precedents on modern border conflicts 

1. Revival of expansionist ideologies: WWII-era territorial ambitions inspire present-

day annexations. 

o Eg: Russia's annexation of Crimea (2014) mirrors Nazi Germany's 

annexation of Austria (Anschluss, 1938) in terms of nationalist justification 

and strategic gain. 

2. Referendums as political tools: Similar to WWII-era manipulation of public 

mandates, contested referendums are used to legitimize annexations. 

o Eg: The Crimean Referendum (2014) was condemned by the UN General 

Assembly as coercive and illegal, echoing Hitler’s staged referendum in 

Austria (1938). 

3. Frozen conflicts and unresolved territorial disputes: WWII boundary conflicts 

continue to fuel regional instability. 

o Eg: The unresolved Kuril Islands dispute between Russia and Japan dates 

back to the USSR's annexation in 1945. 

4. Tensions in maritime zones: WWII-influenced territorial claims in Asia continue to 

provoke disputes. 

o Eg: Japan's claim over the Senkaku Islands and China's assertion over the 

Nine-Dash Line in the South China Sea are rooted in WWII territorial 

settlements. 

5. International legal frameworks and boundary norms: WWII annexations spurred 

the development of legal frameworks to prevent unilateral land grabs. 

o Eg: The ICJ ruling on the India-Bangladesh maritime dispute (2014) was 

based on principles formulated post-WWII to resolve territorial disputes via 

diplomacy. 

Conclusion 

The geopolitical consequences of WWII annexations still reverberate across global conflicts 

today. Addressing these disputes requires stronger multilateral cooperation, legal 

enforcement, and conflict-resolution mechanisms to prevent history from repeating itself. 

Salient features of Indian Society, Diversity of India. 
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Role of women and women’s organization, population and 

associated issues, poverty and developmental issues, urbanization, 

their problems and their remedies. 
 

Q. Discuss how fragmented urban governance frameworks contribute to the 

persistence of environmental and hygiene concerns in suburban regions. Suggest 

institutional reforms to improve civic management. (15 M) 

Introduction 

Fragmented urban governance often leads to overlapping responsibilities, accountability 

gaps, and inefficient service delivery, aggravating environmental and hygiene issues in 

suburban regions. Addressing these concerns requires cohesive reforms for integrated civic 

management. 

Body 

How fragmented urban governance frameworks contribute to environmental concerns 

1. Multiplicity of authorities: Overlapping jurisdictions between municipal bodies, 

development authorities, and state departments hinder coordinated waste 

management. 

o Eg: In Delhi, conflict between MCD, DDA, and Delhi Jal Board delays 

waste disposal measures. 

2. Lack of integrated planning: Absence of synchronized policies for waste 

management, sewage systems, and environmental conservation worsens pollution. 

o Eg: Chennai’s unplanned suburban expansion has led to solid waste piling 

along the Adyar River. 

3. Inconsistent regulatory enforcement: Weak enforcement of environmental norms 

and waste disposal guidelines in suburban areas results in rampant dumping. 

o Eg: Bengaluru’s peripheral zones suffer from uncontrolled garbage burning 

despite NGT guidelines. 

4. Limited accountability mechanisms: Ambiguity in responsibility-sharing leads to 

blame-shifting, slowing corrective action. 

o Eg: In Mumbai’s outskirts, disputes between municipal wards delayed 

cleanup efforts post-monsoon. 

5. Inadequate financial allocation: Fragmented governance often limits budget 

allocation for suburban infrastructure. 

o Eg: According to the 15th Finance Commission, funds for urban sanitation 

are often misdirected due to weak coordination. 

How fragmented urban governance frameworks contribute to hygiene concerns 
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1. Irregular waste collection: Multiple authorities managing waste services lead to 

inconsistent garbage collection cycles. 

o Eg: In Kolapakkam and Gerugambakkam, irregular waste clearance 

worsened hygiene conditions. 

2. Sewage overflow and contamination: Poor coordination between urban planning 

agencies and sewage boards leads to untreated sewage discharge. 

o Eg: The Ponnambalam Salai Canal in Chennai faces chronic sewage 

contamination due to weak planning. 

3. Unregulated livestock movement: Ambiguities in controlling stray cattle lead to 

hygiene risks from animal waste. 

o Eg: In Porur, stray cattle near garbage dumps exacerbate public health risks. 

4. Inadequate public sanitation facilities: Fragmented authorities fail to maintain 

essential amenities like public toilets, particularly in newly developed suburbs. 

o Eg: In Gurugram’s urban periphery, several colonies lack functional public 

toilets. 

5. Inefficient grievance redressal: The absence of a unified complaint system delays 

prompt resolution of hygiene issues. 

o Eg: In Hyderabad’s suburban zones, parallel helpline systems by the GHMC 

and municipal bodies confuse residents. 

Suggested institutional reforms to improve civic management 

1. Single-window urban governance model: Establish a unified platform to coordinate 

municipal, environmental, and infrastructure bodies. 

o Eg: The Bhubaneswar Smart City Framework successfully integrated 

multiple agencies for better waste control. 

2. Strengthening municipal empowerment: Implement the 2nd ARC recommendation 

to enhance municipal autonomy under Part IX-A of the Constitution. 

o Eg: The Kolkata Municipal Corporation Act streamlines waste 

management responsibilities. 

3. Decentralized sanitation committees: Formation of community-based sanitation 

groups for localized monitoring. 

o Eg: The Kerala Suchitwa Mission involves residents in waste segregation 

efforts. 

4. Leveraging digital governance tools: Develop integrated platforms using GIS 

mapping and IoT sensors to monitor waste collection and sewage flow. 

o Eg: Indore’s waste tracking system improved waste management through 

digital monitoring. 

5. Dedicated urban environmental ombudsman: Establish an independent regulatory 

body for environmental dispute resolution in suburbs. 

o Eg: The Telangana Environmental Protection Authority was formed to 

oversee waste-related violations. 

Conclusion 
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A well-integrated governance model, rooted in stronger municipal autonomy and 

technological interventions, is crucial to tackling environmental and hygiene challenges in 

suburban regions. Adopting best practices from successful case studies can enhance 

sustainable urban development in India. 

Q. The growing aspirations of a neoliberal economy have intensified the dual 

burden of work and domestic responsibilities for Indian women. Analyze this 

statement with special reference to time poverty, mental well-being, and career 

growth. (15 M) 

Introduction 

Indian women continue to face a dual burden of professional work and domestic 

responsibilities, often resulting in time poverty, deteriorating mental well-being, and 

hindered career growth. This imbalance is shaped by deep-rooted social norms, economic 

pressures, and inadequate institutional support. 

Body 

Time poverty among Indian women 

1. Unequal division of household labour: Women in India spend 5.8 hours/day on 

unpaid domestic work compared to men’s 51 minutes/day (NSSO, 2019). 

o Eg: In urban households, working women often manage both full-time jobs 

and housework without adequate support. 

2. Caregiving responsibilities: Women are primary caregivers for children and elderly 

family members, reducing their flexibility for professional development. 

o Eg: The Child Care Leave (CCL) policy is often difficult to avail due to 

unsupportive workplace environments. 

3. Limited access to support services: Inadequate childcare facilities, especially in 

informal sectors, heightens time poverty. 

o Eg: India has only 2.4 lakh registered creches under the National Creche 

Scheme (2023). 

4. Lack of male participation in domestic work: Cultural norms discourage men from 

sharing household chores, adding to women's burden. 

o Eg: The MenCare Global Campaign advocates for increased male 

involvement in caregiving. 

Impact on mental well-being 

1. Increased stress and anxiety: Constant multitasking leads to chronic fatigue and 

mental strain. 

o Eg: Studies by the Indian Journal of Psychiatry (2023) highlight higher 

anxiety rates among working women due to time constraints. 



 

27 
 

2. Emotional burnout: Balancing multiple roles results in emotional exhaustion, 

diminishing productivity and personal well-being. 

o Eg: The 'Double Shift Syndrome' phenomenon underscores how working 

mothers suffer heightened emotional fatigue. 

3. Reduced social engagement: Time poverty limits women’s ability to engage in 

social and recreational activities, impacting mental rejuvenation. 

o Eg: A study by Azim Premji University (2023) found that 74% of working 

mothers lack time for socializing. 

4. Impact on maternal health: Postpartum depression and related mental health issues 

worsen when domestic responsibilities overwhelm recovery periods. 

o Eg: The absence of adequate maternity care policies in India’s informal 

sector exacerbates this issue. 

Impact on career growth 

1. Career stagnation: Frequent interruptions for caregiving and domestic duties restrict 

promotion opportunities and skill development. 

o Eg: The McKinsey Global Institute Report (2022) indicated that Indian 

women are 7x more likely to leave the workforce due to caregiving duties. 

2. Wage disparity: Time poverty reduces opportunities for additional work hours, 

contributing to gender pay gaps. 

o Eg: India's gender pay gap stands at 19% in professional sectors (ILO, 

2023). 

3. Limited participation in leadership roles: Women’s absence from networking 

spaces and mentorship programs restricts their access to decision-making positions. 

o Eg: Only 18% of Indian corporate board members are women (Grant 

Thornton Report, 2023). 

4. Career discontinuity: Maternity breaks and caregiving duties often lead to extended 

career gaps, reducing long-term employability. 

o Eg: The 'Returning Mothers Program' by companies like IBM and TCS 

aims to reintegrate women post-career breaks. 

Way forward 

1. Strengthening institutional support: Expanding government-run creches, 

especially in informal sectors, can ease childcare burdens. 

o Eg: The Maternity Benefit (Amendment) Act, 2017 must be expanded to 

cover smaller enterprises. 

2. Encouraging shared domestic responsibilities: Social campaigns promoting male 

participation in household chores can change entrenched mindsets. 

o Eg: The #ShareTheLoad Campaign successfully addressed this in India. 

3. Flexible work policies: Introducing remote work options, flexible timings, and 

paid caregiving leave can empower women professionally. 
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o Eg: The Infosys ‘Work-from-Anywhere’ Policy improved female workforce 

retention. 

4. Promoting mental health programs: Employers should provide accessible mental 

health counseling, stress management programs, and wellness initiatives. 

o Eg: The Mind Matters Initiative by Wipro provides free mental health 

support for women employees. 

Conclusion 

Empowering Indian women requires a multi-pronged strategy that addresses time poverty, 

promotes mental well-being, and ensures career continuity. Balancing these dimensions is 

critical not only for individual well-being but also for fostering inclusive economic growth 

and gender parity in India’s workforce. 

Q. Analyze the socio-cultural factors driving body image consciousness among 

Indian youth. How can educational institutions and community interventions 

promote body positivity and healthier lifestyle habits? (15 M) 

Introduction 

The rising influence of digital media, peer pressure, and societal norms has heightened 

body image consciousness among Indian youth. This trend is fostering unhealthy dietary 

habits, psychological distress, and in extreme cases, eating disorders like anorexia. 

Addressing this requires a multi-pronged approach involving educational institutions and 

community interventions. 

Body 

Socio-cultural factors driving body image consciousness among Indian youth 

1. Social media influence: Constant exposure to curated images on platforms like 

Instagram, TikTok, and Snapchat fuels unrealistic beauty standards. 

o Eg: Studies like the 2023 UNICEF Report indicate a link between excessive 

social media use and declining mental well-being in adolescents. 

2. Influence of celebrities and influencers: Idealized body images promoted by public 

figures encourage extreme dieting and fitness obsessions. 

o Eg: The tragic death of an 18-year-old Kerala girl in March 2025 following 

extreme water fasting reflects the dangers of unverified online trends. 

3. Cultural expectations: Traditional gender roles often place undue emphasis on 

physical appearance, especially for women. 

o Eg: Cultural notions of "fairness" and "slimness" have spurred increased use 

of unsafe dietary practices. 

4. Peer pressure and social comparison: Adolescents face pressure to conform to 

group norms, fostering unhealthy competition over body image. 
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o Eg: Surveys by the National Institute of Mental Health and Neurosciences 

(NIMHANS) highlight rising peer-induced body shaming incidents. 

5. Commercial exploitation: The growing market for weight loss products, detox 

diets, and fitness supplements exploits youth insecurities. 

o Eg: India's wellness industry is projected to exceed $25 billion by 2025 

(FICCI report). 

Role of educational institutions in promoting body positivity and healthy lifestyle habits 

1. Curriculum integration: Introducing mental health education, nutrition 

awareness, and body positivity content within school curricula can improve self-

image. 

o Eg: The National Education Policy (NEP) 2020 recommends holistic health 

education to address physical and emotional well-being. 

2. Teacher and counsellor training: Equipping educators to identify signs of body 

image distress enables early intervention. 

o Eg: The CBSE’s 'Adolescent Peer Educators Leadership Program' aims to 

empower students to promote mental well-being. 

3. Workshops and campaigns: Organizing awareness drives about safe nutrition 

practices and the dangers of extreme dieting can dispel myths. 

o Eg: Delhi schools have launched ‘Health First’ campaigns to combat social 

media-driven body image anxiety. 

4. Promoting inclusive physical education: Encouraging diverse body types in sports 

and fitness activities can reduce weight-centric biases. 

o Eg: Schools in Kerala now promote yoga and non-competitive fitness 

programs to discourage appearance-based fitness standards. 

Role of community interventions in promoting body positivity and healthier lifestyle 

habits 

1. Parental awareness programs: Educating parents about digital literacy and fostering 

open communication reduces adolescent insecurities. 

o Eg: The Kerala State Health Department’s 'Parental Guidance Program' 

addresses body image concerns at the family level. 

2. Involving social influencers: Partnering with trusted influencers to promote positive 

self-image messages can counter harmful trends. 

o Eg: The ‘Body Positive India Movement’ encourages influencers to reject 

unrealistic beauty norms. 

3. Peer support networks: Establishing adolescent-led forums where youth can discuss 

concerns builds emotional resilience. 

o Eg: The ‘Young Minds Forum’ in Maharashtra empowers students to 

promote healthy mental well-being. 

4. Healthcare and counselling services: Strengthening adolescent healthcare clinics 

and providing confidential counselling ensures safe recovery for those affected. 
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o Eg: The Rashtriya Kishor Swasthya Karyakram (RKSK) under the 

Ministry of Health aims to improve adolescent health outcomes. 

Conclusion 

Addressing body image consciousness among Indian youth requires a collaborative effort 

involving educators, families, and healthcare providers. By fostering positive self-

perception and promoting safe lifestyle practices, India can better safeguard the mental and 

physical well-being of its youth population. 

Q. The plight of deserted women highlights a critical gap in India's social 

security framework. Examine the socio-economic and legal vulnerabilities faced 

by deserted women. How can State welfare mechanisms be restructured to 

improve their inclusion? (15 M) 

Introduction 

The absence of clear legal status and socio-economic safeguards has rendered deserted 

women one of the most vulnerable groups in India, leaving them excluded from formal 

welfare mechanisms and marginalized in society. 

Body 

Socio-economic vulnerabilities faced by deserted women 

1. Economic instability: Deserted women often lack access to property, financial 

resources, and stable employment, pushing them into informal and exploitative labor 

sectors. 

o Eg: A 2023 survey in Ahilyanagar, Maharashtra revealed that over 4,582 

women out of one lakh single women were deserted, with most struggling for 

financial stability. 

2. Limited access to housing: Property rights remain skewed in favor of men, and joint 

property ownership laws are poorly enforced. 

o Eg: Despite PMAY-G mandating joint ownership, many deserted women face 

eviction due to property being solely in the husband’s name. 

3. Social stigma and exclusion: The cultural perception of deserted women as burdens 

leads to isolation and restricted social mobility. 

o Eg: In rural Rajasthan, deserted women are often denied community support 

due to entrenched patriarchal norms. 

4. Lack of educational and skill support: Limited literacy and skill development 

opportunities prevent these women from achieving financial independence. 

o Eg: The Deen Dayal Upadhyaya Grameen Kaushalya Yojana (DDU-

GKY) largely overlooks the special requirements of deserted women. 
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5. Health and mental well-being challenges: Deserted women often suffer from 

depression, anxiety, and social withdrawal due to rejection by both families and 

communities. 

o Eg: The Sakhi One Stop Centres (OSCs) in Maharashtra have reported a 

surge in mental health cases among deserted women. 

Legal vulnerabilities faced by deserted women 

1. Ambiguity in legal status: Deserted women lack the legal recognition available to 

widows or divorcees, excluding them from specific welfare entitlements. 

o Eg: The Hindu Marriage Act, 1955 lacks a distinct category for deserted 

women, complicating legal claims. 

2. Barriers to maintenance rights: Despite legal provisions under Section 125 of 

CrPC, the complex procedural requirements and social stigma deter women from 

seeking maintenance. 

o Eg: Data from the National Legal Services Authority (NALSA) shows that 

maintenance cases filed by deserted women are significantly delayed. 

3. Difficulty in accessing child custody rights: Custody disputes often favor fathers or 

relatives, leaving deserted women without financial or social support for their 

children. 

o Eg: The Githa Hariharan v. RBI (1999) judgment improved custody rights, 

but enforcement remains inconsistent. 

4. Challenges in availing welfare benefits: Strict documentation requirements and 

residency proof criteria hinder their inclusion in government schemes. 

o Eg: Deserted women migrating from one state to another often lose access to 

ration cards and health benefits. 

5. Exploitation in legal processes: Despite the availability of free legal aid, deserted 

women often face harassment, coercion, or delays in securing justice. 

o Eg: The Sakhi: One Stop Centre Initiative in Maharashtra revealed that 

deserted women faced prolonged legal battles despite legal aid. 

Restructuring State welfare mechanisms to improve inclusion 

1. Creation of a national database: Developing a unified digital database for deserted 

women can improve identification and targeted policy interventions. 

o Eg: The SECC 2011 (Socio-Economic Caste Census) can be updated to 

include deserted women as a distinct category. 

2. Targeted financial inclusion schemes: Special credit-linked initiatives and financial 

literacy drives can empower deserted women economically. 

o Eg: The Jan Dhan Yojana can be expanded to provide priority bank accounts 

and micro-credit for deserted women. 

3. Strengthening legal aid and counselling services: Establishing dedicated legal 

support centers at the block and district levels can simplify legal processes. 
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o Eg: The Nirbhaya Fund can be leveraged to provide enhanced legal aid to 

deserted women. 

4. Inclusive property rights initiatives: Mandating property inheritance rights for 

deserted women under family property laws can ensure financial security. 

o Eg: The Hindu Succession Act (Amendment), 2005 can be expanded to 

provide specific protections for deserted women. 

5. Social reintegration programs: Expanding SHGs, vocational training, and 

psychosocial support systems can facilitate their social and economic inclusion. 

o Eg: CORO India and Ekal Stri Sanghatana are successfully reintegrating 

deserted women through community-based empowerment. 

Conclusion 

A comprehensive and inclusive social security framework, encompassing legal recognition, 

economic support, and social reintegration, is imperative to uplift deserted women. 

Addressing their plight is not only a matter of social justice but also a crucial step toward 

achieving India's broader goals of gender equality and inclusive development. 

Q. How has the rise of gig work affected family dynamics and traditional social 

structures in urban India? Examine the emerging trends. (15 M) 

Introduction 

The rise of the gig economy has redefined work patterns in urban India, reshaping family 

roles, social interactions, and traditional norms. While it offers flexibility, it has also 

introduced new social complexities. 

Body 

Impact on family dynamics 

1. Increased economic dependency: Irregular incomes in gig work have heightened 

financial uncertainty, increasing dependence on other family members. 

o Eg: Many gig workers in Chennai reportedly borrow from family due to 

inconsistent earnings . 

2. Erosion of work-life balance: The absence of fixed hours compels gig workers to 

work extended shifts, reducing quality family time. 

o Eg: A 2023 survey in Bengaluru revealed that 60% of gig workers spend 

less than 2 hours a day with family (Azim Premji University Study). 

3. Strained parental roles: Irregular working hours impact parental involvement, 

especially in children’s education and upbringing. 

o Eg: Gig workers in Delhi’s food delivery sector reported missing crucial 

school events and parent-teacher meetings . 

4. Emotional and psychological stress: Unpredictable workloads and customer 

interactions contribute to heightened stress, straining family relationships. 
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o Eg: A 2022 study in Hyderabad found rising marital disputes among gig 

workers due to workplace anxiety (NALSAR University Study). 

5. Gender role disruption: The entry of women into gig work is challenging traditional 

caregiving roles within families. 

o Eg: Women gig workers in Tiruchi reported delegating childcare duties to 

male partners. 

6. Health concerns impacting family stability: Gig workers’ exposure to extreme 

weather and long rides leads to frequent absenteeism due to health issues. 

o Eg: Tamil Nadu’s gig workforce reported a 40% rise in stress-induced 

illnesses (Tamil Nadu Labour Report, 2023). 

Impact on traditional social structures 

1. Weakened community ties: Unpredictable schedules reduce participation in social 

gatherings, festivals, and community events. 

o Eg: Gig workers in Kochi reported limited involvement in local festivals like 

Onam due to late-night shifts (Kerala Development Report, 2023). 

2. Increased urban individualism: The independence offered by gig work has 

promoted individualistic lifestyles, reducing reliance on extended family networks. 

o Eg: A Pune-based study highlighted a rise in isolated living patterns among 

young gig workers (IIM Ahmedabad, 2024). 

3. Changing marital patterns: Economic instability in gig work discourages long-term 

commitments and delays marriage. 

o Eg: In Bengaluru, gig workers reported postponing marriage due to 

income volatility. 

4. Rise of peer support networks: Gig workers often form informal groups to share 

tips, safety strategies, and social support. 

o Eg: Delivery workers in Chennai created self-help groups to address 

workplace stress . 

5. Impact on traditional caste ties: Gig work’s merit-based structure has provided 

marginalized groups with upward mobility, reducing caste-based economic 

dependency. 

o Eg: Dalit youths in Hyderabad have increasingly taken up gig roles, 

improving financial independence . 

6. Shifts in elder care: Extended working hours have reduced time spent caring for 

aging parents, straining traditional family support systems. 

o Eg: Reports from Mumbai reveal a growing reliance on paid caregivers in 

gig worker households (India Spend, 2023). 

Way forward 

1. Flexible social security policies: Implement proportional insurance schemes for 

gig workers to ensure financial stability during income fluctuations. 
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o Eg: Tamil Nadu’s ₹20,000 e-scooter subsidy for gig workers (Budget 2025-

26). 

2. Community-based support networks: Establish localized gig worker welfare 

boards to provide social, financial, and psychological support. 

o Eg: The Tamil Nadu Platform-Based Gig Workers’ Welfare Board 

initiative (2023). 

3. Skill development initiatives: Introduce specialized training to help gig workers 

transition to stable, higher-income jobs. 

o Eg: NITI Aayog’s recommendation for Skill India integration into gig 

sectors. 

4. Enhanced gender-sensitive policies: Introduce targeted safety measures, childcare 

support, and maternity benefits for female gig workers. 

o Eg: Kerala’s 2023 decision to include maternity benefits for female gig 

workers under its welfare board. 

Conclusion 

The gig economy has redefined family structures and social ties, blending flexibility with 

socio-economic stress. For inclusive development, proactive reforms ensuring financial 

stability, social security, and work-life balance are essential. 

Q. Examine the challenges faced by street vendors in Indian cities due to climate 

change. How can urban infrastructure be adapted to enhance their resilience? 

(10 M) 

Introduction 

Street vendors form a crucial part of India's informal economy but remain highly vulnerable 

to climate change impacts. Rising temperatures, unpredictable rainfall, and extreme weather 

events threaten their livelihoods and socio-economic stability. 

Body 

Challenges faced by street vendors in Indian cities due to climate change 

1. Heat stress and health risks: Prolonged exposure to rising temperatures increases 

heat-related illnesses and reduces working hours. 

o Eg: Delhi witnessed over 40% decline in street vending activity during the 

May 2023 heatwave (Source: IMD). 

2. Loss of perishable goods: Extreme heat accelerates food spoilage, directly affecting 

vendors dealing in fruits, vegetables, and dairy. 

o Eg: Vendors in Ahmedabad's Kalupur Market reported 30% losses in 

perishable goods during heatwaves in 2022. 

3. Waterlogging and damage to infrastructure: Intense rainfall and floods damage 

makeshift stalls and pushcarts, reducing business continuity. 
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o Eg: Heavy rains in Mumbai (2023) forced vendors to suspend operations for 

several weeks. 

4. Increased financial vulnerability: Frequent climate events result in recurring costs 

for repairs, medical expenses, and business disruptions. 

o Eg: Vendors in Chennai’s Besant Nagar lost over 50% of their earnings 

after extreme weather events in 2022. 

5. Lack of social security coverage: Informal workers often lack insurance, making 

them financially exposed to climate-induced losses. 

o Eg: Only 10% of street vendors in Hyderabad had insurance coverage as per 

the SEWA Survey 2023. 

Urban infrastructure adaptations to enhance resilience 

1. Climate-proof vendor kiosks: Installing heat-resistant kiosks, insulated roofing, and 

shaded spaces to reduce heat stress. 

o Eg: Chennai Resilience Centre is developing kiosks with solar panels and 

cooling systems in coastal areas. 

2. Improved drainage and flood protection: Building better drainage systems and 

elevated platforms to prevent waterlogging. 

o Eg: Bhubaneswar Smart City Project integrated elevated vending spaces to 

reduce flood damage. 

3. Provision of shared utilities: Creating designated vending zones with water kiosks, 

storage facilities, and toilets. 

o Eg: Jaipur Smart City Initiative established common vending spaces with 

improved utilities in 2023. 

4. Adoption of sustainable energy solutions: Integrating solar-powered fans, lights, 

and cooling systems to manage heat. 

o Eg: Guwahati Municipal Corporation piloted solar-powered vending carts 

in 2024 to address heat risks. 

5. Awareness and capacity-building initiatives: Conducting training programs on 

climate risks, waste management, and emergency preparedness. 

o Eg: The Tamil Nadu Urban Livelihoods Mission (2024) initiated climate 

awareness drives for street vendors. 

Conclusion 

Building climate resilience for street vendors requires integrating adaptive infrastructure with 

inclusive urban planning. Collaborative efforts between local bodies, civil society, and 

private initiatives can safeguard their livelihoods and ensure social equity in climate 

adaptation. 
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Q. Examine the effectiveness of the Smart Cities Mission in enhancing urban 

quality of life. How can performance-based evaluation frameworks improve the 

mission's outcomes? (15 M) 

Introduction 

The Smart Cities Mission (SCM), launched in 2015, aims to enhance urban quality of life 

by promoting sustainable development, efficient infrastructure, and improved service 

delivery. While some cities have achieved notable progress, challenges persist in ensuring 

uniform success. 

Body 

Effectiveness of the Smart Cities Mission in enhancing urban quality of life 

Positive outcomes 

1. Improved infrastructure and public services: SCM has strengthened urban 

infrastructure through better roads, waste management, and drainage systems. 

o Eg: Pune Smart City integrated an Intelligent Traffic Management System 

(ITMS), improving traffic flow and reducing congestion. 

2. Enhanced digital governance: The creation of Integrated Command and Control 

Centres (ICCC) has improved emergency response, monitoring, and grievance 

redressal. 

o Eg: Surat Smart City used ICCC during the COVID-19 pandemic to 

manage hospital beds and oxygen supplies efficiently. 

3. Promotion of sustainable practices: SCM encourages energy-efficient solutions, 

water conservation, and eco-friendly waste management. 

o Eg: Indore Smart City implemented Bio-CNG plants, producing clean fuel 

from organic waste. 

4. Improved public safety and security: Smart surveillance systems and street lighting 

have enhanced security in several cities. 

o Eg: Vadodara Smart City installed CCTV surveillance systems that 

reduced crime rates in key urban zones. 

5. Increased citizen engagement: The mission promotes participatory governance 

through mobile apps and interactive platforms. 

o Eg: The Bhubaneswar Smart City Citizen Connect app encourages real-

time reporting of civic issues. 

Challenges faced 

1. Delayed project completion: Bureaucratic delays, poor coordination, and inadequate 

planning have slowed implementation. 

o Eg: As per the Parliamentary Standing Committee (2024), over 7% of 

SCM projects remain incomplete despite multiple extensions. 
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2. Financial mismanagement: Unused or poorly utilized funds have undermined 

intended outcomes. 

o Eg: The CAG Report (2022) revealed misallocation of funds in Chennai 

Smart City, stalling critical projects. 

3. Limited capacity in local governance: Municipalities often face inadequate 

technical expertise and poor administrative capacity. 

o Eg: The Janagraha Report (2023) found that only 28% of Indian cities 

released timely audited financial statements. 

4. Exclusion of marginalized communities: SCM’s focus on core urban areas has often 

neglected informal settlements and peri-urban zones. 

o Eg: In Ahmedabad, SCM projects largely targeted affluent neighborhoods, 

sidelining slum redevelopment. 

5. Environmental concerns: Rapid infrastructure development without environmental 

safeguards has caused ecological harm. 

o Eg: Unplanned concretization under the Nagpur Smart City project led to 

reduced groundwater recharge zones. 

Performance-based evaluation frameworks can improve the mission's outcomes 

1. Incentive-linked funding: Linking fund disbursement to project milestones can 

enhance accountability and timely execution. 

o Eg: The Swachh Survekshan Model effectively incentivized improved 

sanitation practices through competitive rankings. 

2. Sector-specific evaluation metrics: Establishing clear KPIs for water supply, waste 

management, and mobility can drive targeted improvements. 

o Eg: The ClimateSmart Cities Alliance recommends KPIs for air quality, 

green cover, and carbon footprints. 

3. Robust monitoring mechanisms: Real-time tracking systems with automated alerts 

can ensure better fund utilization and project oversight. 

o Eg: The Integrated Command and Control Centre (ICCC) framework has 

enabled performance tracking in cities like Indore and Bhopal. 

4. Citizen feedback integration: Incorporating citizen satisfaction metrics ensures that 

outcomes align with community needs. 

o Eg: The MyGov platform is being used in multiple cities to gather public 

feedback for improved urban planning. 

5. Annual benchmarking and rankings: Introducing competition through annual 

scorecards can foster innovation and accountability. 

o Eg: The Ease of Living Index (2023) has spurred cities to improve 

infrastructure, inclusivity, and digital governance. 

Conclusion 

While the Smart Cities Mission has positively impacted urban development, improving its 

outcomes requires a stronger focus on financial prudence, community inclusivity, and 
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accountability mechanisms. A performance-based evaluation framework can act as a 

catalyst for ensuring efficient project execution and sustained urban transformation. 

Q. Incidents of familial exploitation in cases of human trafficking highlight 

deeper social vulnerabilities. Enumerate the socio-economic factors contributing 

to such incidents. Also, suggest preventive measures to curb such practices. (10 

M) 

Introduction 

Familial exploitation in human trafficking stems from socio-economic vulnerabilities, where 

financial distress, social stigma, and cultural norms often compel families into exploitative 

practices. Such incidents expose gaps in child protection mechanisms and law enforcement 

frameworks. 

Body 

Socio-economic factors contributing to familial exploitation 

1. Poverty and financial desperation: Extreme financial hardship often compels 

families to engage in exploitative practices as a survival strategy. 

o Eg: In 2023, cases from Jharkhand's tribal belt revealed families selling 

daughters to traffickers under economic pressure. 

2. Lack of education and awareness: Limited understanding of trafficking risks leads 

vulnerable families to fall prey to deceptive offers. 

o Eg: The National Crime Records Bureau (NCRB) reported that over 60% 

of trafficked minors in 2023 belonged to families with low literacy rates. 

3. Gender discrimination and cultural norms: Patriarchal mindsets often devalue 

girls, making them vulnerable to forced marriages or trafficking. 

o Eg: Instances of forced marriages linked to dowry demands in Uttar 

Pradesh's Bundelkhand region (2023). 

4. Social stigma and abandonment: Victims of abuse or pregnancies outside wedlock 

are often trafficked by family members to conceal perceived shame. 

o Eg: Bachpan Bachao Andolan reported cases where minor girls were 

trafficked after escaping abusive environments. 

5. Migration and urbanization: Families relocating to urban centers often face socio-

economic insecurity, increasing vulnerability to trafficking networks. 

o Eg: Migrant families in Gurugram's industrial belt have faced rising cases 

of coercion into exploitative activities (2024). 

Preventive measures to curb familial exploitation 
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1. Strengthening child protection mechanisms: Enhanced surveillance through Child 

Welfare Committees (CWC) and District Child Protection Units (DCPU) can 

ensure early intervention. 

o Eg: The Karnataka Model of community-driven reporting in vulnerable 

districts reduced trafficking cases by 28% in 2023. 

2. Improving socio-economic support: Expanding schemes like PM-Poshan and 

National Social Assistance Programme (NSAP) can reduce economic desperation. 

o Eg: The integration of skill development in Jharkhand’s Tejaswini Project 

empowered over 50,000 adolescent girls in 2023. 

3. Community-based awareness campaigns: Mobilizing local influencers, NGOs, and 

religious leaders can effectively educate families about trafficking risks. 

o Eg: Operation Smile by Telangana Police identified 2,800 trafficked children 

through community awareness drives in 2023. 

4. Stricter enforcement and accountability: Training local police and ensuring 

coordination with Anti-Human Trafficking Units (AHTUs) can improve law 

enforcement responses. 

o Eg: POCSO Act (2012) mandates immediate FIR registration, ensuring 

stronger action against trafficking. 

5. Enhanced school retention programs: Ensuring vulnerable children stay in schools 

through incentives and scholarships reduces trafficking risks. 

o Eg: The Madhya Pradesh Ladli Laxmi Scheme successfully prevented early 

dropouts in trafficking-prone regions. 

Conclusion 

Combating familial exploitation in trafficking requires a multi-pronged approach that 

combines social security, awareness, and strict law enforcement. Empowering families 

through education and economic stability remains key to ensuring lasting protection for 

vulnerable children. 

 

Q. The continued existence of manual scavenging reflects systemic apathy 

towards marginalised labour. Discuss. Evaluate the gaps in legal and policy 

frameworks. Suggest structural reforms necessary to end this practice. (15 M) 

Introduction 

In a country aspiring for AI leadership, the persistence of sewer deaths exposes a gross 

disconnect between technological ambition and social justice, underpinned by apathy 

towards caste-based labour. 

Body 

Existence of manual scavenging reflects systemic apathy towards marginalised labour 
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1. Caste-based occupational entrenchment: The task remains confined to Dalit sub-

castes, maintaining caste hierarchies. 

o Eg: National Commission for Safai Karamcharis (2023) reported 97% of 

sewer deaths involved individuals from the Valmiki caste. 

2. Public desensitisation to caste violence: Sewer deaths evoke little outrage or 

urgency from society or media. 

o Eg: In the Panth Lal case (Delhi, 2024), there was no widespread 

condemnation despite being in the national capital. 

3. Absence of mobility pathways: Lack of skill development and educational access 

traps families intergenerationally. 

o Eg: NSO Report (2022) showed 70% of manual scavengers’ children 

continue in sanitation-related informal jobs. 

4. Elite-state collusion in informality: Municipalities use informal workers to avoid 

formal hiring, masking the issue. 

o Eg: Safai Karamchari Andolan (2023) found 65% of sewer cleaning was 

done through off-record contractual labour. 

5. State institutional apathy: Repeated court orders remain unenforced due to 

bureaucratic neglect. 

o Eg: In Dr. Balram Singh v UoI (2024), SC reprimanded six metro cities for 

not complying with orders to ban manual scavenging. 

Gaps in legal and policy frameworks 

1. Loophole in the definition of manual scavenger: Section 2(g) of PEMSR Act, 2013 

allows the practice with “protective gear,” even if inadequate. 

o Eg: NHRC Advisory (2022) found gear provided in most states failed to 

meet safety standards. 

2. Lack of penal provisions: The Act has no strong criminal clauses; most deaths 

booked under Section 304A IPC (negligence), not under PEMSR. 

o Eg: Zero convictions despite 1013 deaths since 1993. 

3. Failure in identification of scavengers: States underreport numbers, undermining 

rehabilitation. 

o Eg: CAG Audit (2023) found 0 manual scavengers identified in 10 states 

despite deaths being reported. 

4. Poor convergence among schemes: Fragmented rehabilitation efforts with no 

integration across welfare, skilling, and employment. 

o Eg: Standing Committee on Social Justice (2022) noted SRMS lacks 

vocational depth or industry linkage. 

5. Exclusion of sewer and septic tank workers: Narrow scope excludes real-world 

hazardous workspaces. 

o Eg: ILO Report (2021) highlighted that only 14% of actual sanitation 

workers were officially identified under the Act. 

Structural reforms necessary to end this practice 
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1. Technology-based identification and mapping: Use AI, geo-tagging, and social 

audits for real-time tracking and recognition. 

o Eg: Tamil Nadu’s 2024 pilot on AI-based sewer monitoring flagged high-

risk zones for manual intervention. 

2. Criminal liability for authorities and contractors: Amend PEMSR Act to fix 

vicarious liability for deaths and violations. 

o Eg: SC in Safai Karamchari Andolan v UoI (2014) directed compensation 

and punishment, still pending codification. 

3. Dignified, market-linked rehabilitation: Ensure sustainable livelihood options 

beyond token compensation. 

o Eg: Delhi Jal Board (2023) offered alternative jobs with training, reducing 

dependency on sanitation labour. 

4. Municipal accountability through citizen charters: Make urban bodies legally 

liable for unauthorised manual cleaning. 

o Eg: Kerala's urban sanitation charter (2022) empowered citizen complaint 

cells and mandated inspection protocols. 

5. Behavioural change campaigns: Address caste stigma and promote social dignity 

through schools, media, and civil society. 

o Eg: Swachhta Saarthi Fellowship (2023) under Waste to Wealth Mission 

promotes awareness of dignity in sanitation. 

Conclusion 

A future without manual scavenging demands not just law and welfare, but a 

transformation in how the state and society value dignity. Until then, progress remains 

partial and exclusionary. 

Q. The growing drug menace in India is no longer a law enforcement issue but a 

societal emergency. Analyse the socio-cultural drivers behind this crisis. Examine 

its implications on social cohesion. Suggest a comprehensive community-based 

strategy. (15 M) 

Introduction 

The growing drug menace in India is no longer a law enforcement issue but a societal 

emergency. The proliferation of synthetic drugs, deepening addiction among youth, and 

infiltration into schools reflect a crisis demanding urgent social introspection and grassroots 

action. 

Body 

Socio-cultural drivers behind the crisis 

1. Youth alienation and identity vacuum: Rising urban anonymity and lack of purpose 

have left many youths emotionally adrift. 
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 Eg: UNODC (2023) report links youth substance abuse to low community 

engagement and digital alienation in urban India. 

2. Normalisation through popular culture: Films, music, and influencers often 

romanticise drug use as a lifestyle. 

 Eg: Narcotics Control Bureau (2022) flagged Bollywood's glorification of 

cocaine and marijuana in web content, contributing to desensitisation. 

3. Breakdown of traditional family structures: Joint families once served as informal 

regulators; nuclear setups often miss early signs. 

 Eg: National Family Health Survey-5 (2021) shows a 37% rise in single-

parent urban households, impacting adolescent supervision. 

4. Stigma and silence around addiction: Addiction is still viewed as a moral failure 

rather than a health issue, delaying intervention. 

 Eg: AIIMS study (2020) found only 1 in 10 opioid addicts received 

treatment, largely due to fear of social ostracism. 

5. Peer influence and digital peddling: Drug peddlers exploit encrypted apps to lure 

vulnerable teens via peers. 

 Eg: In 2024, Delhi Police reported drug trafficking via Telegram and Signal 

targeting school networks. 

 

Implications on social cohesion 

 

1. Erosion of community trust and safety: Drug-linked crimes disrupt neighbourhood 

peace and inter-group harmony. 

 Eg: Mumbai Police Crime Report (2023) showed a 42% rise in violent 

crimes in drug-dense localities. 

2. Disruption in educational institutions: Schools and colleges face dropouts, 

violence, and peer exploitation. 

 Eg: In Bengaluru (2024), 14 students from 3 top schools were caught in a 

LSD peddling network, per Narcotics Bureau. 

3. Marginalisation of vulnerable groups: Homeless children and LGBTQ+ youth face 

disproportionate addiction risks, deepening exclusion. 

 Eg: HAQ Centre for Child Rights (2022) highlighted substance abuse 

among 54% of Delhi’s street children. 

4. Intergenerational consequences on families: Drug abuse by parents affects 

children’s nutrition, education, and mental health. 

 Eg: National Commission for Protection of Child Rights (2023) reported 

addiction-driven neglect in 18% of child abuse cases. 

5. Communal polarisation and misinformation: Drug hotspots are often 

communalised, increasing social divisions. 

 Eg: In Punjab, political narratives around drug-linked religious profiling 

spurred tensions in 2023 state elections. 

 

Comprehensive community-based strategy 
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1. Localised de-addiction and rehab centres: Create decentralised, culturally sensitive 

centres in every district. 

 Eg: NCERT & NIMHANS pilot (2023) in Karnataka set up school-linked 

de-addiction clinics, showing promising results. 

2. School and college-based screening and counselling: Mandatory early detection, 

peer counselling, and psych education. 

 Eg: CBSE’s Life Skills Curriculum (2022) added modules on substance 

abuse and peer resistance training. 

3. Empowered community policing and youth mentors: Involve trained community 

volunteers and ex-users as mentors. 

 Eg: Kerala’s Vimukthi Mission engaged 12,000 ex-addicts in awareness 

drives across 1,500 panchayats (2023). 

4. Digital surveillance and community alerts: Local digital cells to monitor peddling 

on encrypted apps and flag it to residents. 

 Eg: Hyderabad’s Cyber Wing (2024) set up “Nasha Alert” groups 

integrating tech surveillance with RWAs. 

5. Religious and cultural mobilisation: Use temples, mosques, and community halls 

for awareness and de-stigmatisation. 

 Eg: Amritsar Gurdwaras (2023) launched a “Say No to Drugs” Langar 

Campaign, combining prayer with rehab signups. 

Conclusion 

India must shift from a reactive policing model to a preventive community-based ecosystem. 

Only a socially empowered society can break the supply chains feeding this crisis. 

Q. Social constructs such as colour and gender invisibly shape access to dignity. 

Discuss. Evaluate the possibilities of reshaping societal lenses over structural 

prisms. (10 M) 

Introduction 

In Indian society, constructs like skin colour and gender act as invisible filters that regulate 

access to respect, opportunity, and recognition, often without overt discrimination but 

through persistent cultural coding. 

Body 

Social constructs invisibly shape access to dignity 

1. Colourism and social perception: Fair skin continues to be socially valued, 

influencing self-worth and public perception. 

o Eg: NFHS-5 (2021) noted increased cosmetic use among urban adolescents, 

reflecting internalised bias toward fair skin (Source: MoHFW). 
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2. Gendered scrutiny in leadership: Women in power are often evaluated through 

appearance and relational identity, not performance. 

o Eg: High ranking official was compared to her husband with a racialised and 

gendered remark questioning her competence. 

3. Patriarchal domestic expectations: Women’s identities are confined within 

household roles, reducing independent access to dignity. 

o Eg: NSS Report 2022 showed only 18% of women in India took 

independent financial decisions in households. 

4. Labour market bias: Prevalent stereotypes about “feminine” or “unskilled” labour 

lead to occupational exclusion. 

o Eg: Periodic Labour Force Survey 2022 revealed that female LFPR is only 

32.8%, with women overrepresented in informal work. 

5. Marriage and social approval: Women are expected to adhere to beauty and colour 

norms for marriage acceptability. 

o Eg: Ads like “Fair & Lovely” (now renamed) reflect the entrenched link 

between fairness and marital worthiness. 

Possibilities of reshaping societal lenses over structural prisms 

1. Reframing through education and curricula: Introducing inclusive, value-based 

learning can reform early biases. 

o Eg: NCERT 2023 textbook revision includes gender-sensitive illustrations 

and narratives promoting diverse skin tones. 

2. Representation in media and leadership: Normalising diversity in visible roles 

reshapes societal expectations. 

o Eg: Falguni Nayar’s leadership at Nykaa redefined beauty narratives by 

promoting inclusivity in skin tones and identities. 

3. Legal reinforcement and judicial activism: Courts can interpret dignity in broader 

terms beyond structural equality. 

o Eg: In Navtej Johar v. Union of India (2018), SC emphasised dignity as 

intrinsic, not dependent on identity conformity. 

4. Administrative sensitisation and diversity audits: Institutional practices must 

assess invisible bias and promote inclusivity. 

o Eg: DoPT 2023 advisory mandates gender-sensitivity training across central 

government departments. 

5. Community-led discourse change: Grassroots movements can influence collective 

consciousness and redefine norms. 

o Eg: The #UnfairAndLovely campaign challenges colour-based 

discrimination and reclaims identity pride on digital platforms. 

Conclusion 

True dignity lies not in conformity to constructed ideals, but in liberating identities from 

inherited prejudice. Changing the lens may not dismantle structures overnight, but it can 

redefine how we choose to see each other. 
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Effects of globalization on Indian society. 

Q. How has globalization influenced the traditional knowledge systems and 

indigenous crafts of India? Discuss both the opportunities and challenges posed 

by global markets for India's artisanal communities. (15 M) 

Introduction 

Globalization has opened new avenues for India's traditional knowledge and indigenous 

crafts, yet it has also posed existential threats by disrupting local economies and cultural 

identities. Striking a balance between heritage conservation and economic growth remains 

crucial. 

Body 

Influence of Globalization on Traditional Knowledge Systems and Indigenous Crafts 

1. Market expansion and global recognition: Increased exports and international 

demand have revived dying crafts and traditional medicine. 

o Eg: Pashmina shawls from Kashmir now have a GI tag, boosting exports 

(Ministry of Textiles, 2023). 

2. Integration with modern technology: Digital platforms and AI-based interventions 

have enhanced productivity and design innovations. 

o Eg: E-commerce platforms like Amazon Karigar and Government’s e-

Santa portal for artisans. 

3. Policy and legal recognition: Global agreements like TRIPS (WTO) and India's GI 

Act, 1999 have safeguarded traditional knowledge. 

o Eg: Neem patent case (2005), where India successfully fought against 

biopiracy in the European Patent Office. 

4. Increased tourism-based demand: Heritage tourism has propelled the growth of 

indigenous handicrafts and traditional practices. 

o Eg: The rise of Khadi and village industries, supported by KVIC (Khadi 

and Village Industries Commission). 

5. Cultural hybridization and new product designs: Cross-cultural exchanges have 

led to fusion designs, increasing aesthetic appeal and marketability. 

o Eg: Fusion sarees (Banarasi & Japanese embroidery) attracting global 

designers. 

Opportunities Posed by Global Markets  

1. Rising exports and fair trade policies: International markets provide better pricing 

and direct access to global consumers. 

o Eg: India's handicraft exports reached $4.5 billion in 2023 (Export 

Promotion Council for Handicrafts). 
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2. Government schemes and digital inclusion: Initiatives like One District One 

Product (ODOP) and Skill India promote sustainable artisan livelihoods. 

o Eg: PM Vishwakarma Scheme (2023) supports 18 traditional crafts through 

training and financial aid. 

3. Revival of vanishing crafts: The demand for sustainable and eco-friendly products 

has rejuvenated dying crafts. 

o Eg: Blue pottery of Rajasthan revived due to increased eco-conscious 

consumerism. 

4. Collaborations with global brands: Tie-ups with luxury and mainstream brands 

have enhanced earnings and visibility. 

o Eg: Gucci’s collaboration with Madhubani artists, leading to international 

exposure. 

5. Access to microfinance and global funding: Artisans now receive low-interest 

loans and international grants, fostering entrepreneurship. 

o Eg: World Bank’s Rural Livelihoods Project (2022) provided direct market 

linkages to over 50,000 artisans. 

Challenges Posed by Global Markets 

1. Mass production and machine competition: Mechanization and cheap mass-

produced alternatives from China threaten hand-made crafts. 

o Eg: Banarasi silk industry faces competition from machine-woven 

Varanasi silks. 

2. Cultural appropriation and loss of authenticity: Traditional designs are often 

copied without credit or fair compensation. 

o Eg: Western brands copying Warli and Madhubani designs without 

acknowledging the artisans. 

3. Exploitation in global supply chains: Middlemen and unfair trade practices reduce 

artisans’ earnings despite higher product pricing abroad. 

o Eg: Handloom weavers in Andhra Pradesh receive less than 10% of the 

final selling price. 

4. Erosion of indigenous knowledge: Western scientific validation often sidelines 

indigenous wisdom in medicine, textiles, and crafts. 

o Eg: Traditional medicine (Ayurveda) struggles against patenting by foreign 

pharma companies. 

5. Lack of digital literacy and market accessibility: Many artisans lack knowledge of 

digital marketing, restricting their direct global reach. 

o Eg: Only 5% of rural artisans use online platforms for selling their products 

(NITI Aayog, 2023). 

Conclusion 

While globalization has provided a global stage for India's artisans, it has also created 

economic and cultural vulnerabilities. A balanced approach—strengthening legal protections, 
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promoting ethical trade, and integrating digital solutions—can ensure that India’s traditional 

knowledge and crafts thrive in a modernized global economy. 

Q. Workplace toxicity has far-reaching effects beyond the economic sphere. 

Discuss how it influences social structures and familial stability in India. (10 M) 

Introduction 

Workplace toxicity, marked by excessive pressure, bullying, and discrimination, not only 

disrupts professional environments but also deeply impacts India's social structures and 

family dynamics, posing significant societal risks. 

Body 

Impact on social structures 

1. Erosion of community cohesion: Reduces participation in social activities, 

weakening communal bonds. 

o Eg: The BFSI sector’s high burnout rate has led to reduced social 

engagement in urban hubs like Mumbai and Bengaluru (Feminist Policy 

India, 2024). 

2. Rising mental health stigma: Triggers depression, anxiety, and burnout, yet 

stigma deters seeking help. 

o Eg: The Lancet Report (2023) highlighted that 36% of Indian employees 

reported untreated mental health issues. 

3. Increased social inequalities: Marginalized groups face discrimination, limiting 

upward mobility and fostering socio-economic divides. 

o Eg: Reports by Oxfam India (2023) show that caste and gender biases 

exacerbate workplace exclusion. 

4. Impact on public health burden: Toxic workplaces increase cardiovascular 

diseases, hypertension, and sleep disorders. 

o Eg: AIIMS Delhi (2023) reported a 25% rise in stress-related ailments linked 

to workplace burnout. 

5. Weakened trust in institutions: Harassment scandals and unfair practices erode trust 

in corporates, government agencies, and judicial redressal systems. 

o Eg: The #MeToo movement in India highlighted deep-rooted harassment 

concerns in media and entertainment sectors. 

Impact on familial stability 

1. Breakdown of family dynamics: Extended work hours reduce quality family time, 

straining relationships. 

o Eg: Studies by NIMHANS (2023) found that 67% of Indian employees 

reported strained spousal ties due to overwork. 
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2. Emotional detachment in parenting: Parental burnout results in neglect, impacting 

children's emotional well-being. 

o Eg: Save the Children (2022) reported rising child anxiety linked to parental 

absenteeism. 

3. Domestic violence and aggression: Prolonged work stress triggers anger, 

frustration, and violence at home. 

o Eg: The NCRB reported a 15% increase in domestic violence cases linked to 

workplace stress during the pandemic. 

4. Financial insecurity and instability: Workplace discrimination or job loss leads to 

financial stress, causing family instability. 

o Eg: The Layoff Crisis in Indian Startups (2023) led to rising divorce rates in 

urban sectors like Pune and Gurugram. 

5. Adverse impact on children’s socialization: Absentee parenting affects children's 

social skills and emotional intelligence. 

o Eg: The Indian Journal of Psychiatry (2024) highlighted that children of 

overworked parents faced higher social anxiety issues. 

Conclusion 

Addressing workplace toxicity requires labour reforms, corporate accountability, and 

mental health awareness to protect India's social fabric and ensure familial stability. 

Proactive steps can prevent long-term social distress and foster healthier communities. 

Social empowerment, communalism, regionalism & secularism. 

Q. Language is a powerful medium of identity assertion that can either foster 

unity or deepen divides. Discuss. (15 M) 

Introduction 

Language serves as a profound tool for cultural expression, social cohesion, and political 

identity. While it can strengthen unity by promoting inclusiveness, it can equally become a 

divisive force when used for exclusionary politics. 

Body 

Language as a unifying force 

1. Cultural cohesion: Shared language strengthens cultural identity and unites 

communities through literature, music, and traditions. 

o Eg: Bangla language movement (1952) played a key role in strengthening 

Bengali nationalism and cultural pride. 

2. National integration: Multilingualism fosters respect for diversity, promoting 

inclusive governance. 
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o Eg: Eighth Schedule recognizes 22 languages, reflecting India's pluralistic 

ethos. 

3. Social mobility: Language learning enables better access to educational and 

economic opportunities. 

o Eg: Three-language formula in education promotes multilingual competence 

and career growth. 

4. Conflict resolution: Inclusive language policies can reduce ethnic and communal 

tensions. 

o Eg: Assam Accord (1985) helped mitigate linguistic conflicts by ensuring 

Assamese as the state language while safeguarding minority language rights. 

5. Diaspora connection: Language helps maintain ties with cultural roots and 

strengthens global identity. 

o Eg: The Tamil diaspora across Southeast Asia has sustained cultural identity 

through language promotion efforts. 

Language as a divisive force 

1. Regionalism and separatism: Language has been exploited to deepen ethnic 

divisions and fuel separatist movements. 

o Eg: Gorkhaland movement in West Bengal sought a separate state based on 

linguistic identity. 

2. Exclusionary politics: Politicians often exploit language for electoral gains, creating 

divides. 

o Eg: Anti-Hindi agitations in Tamil Nadu (1965) opposed perceived linguistic 

imposition. 

3. Educational inequality: Language barriers can restrict access to quality education, 

limiting opportunities for marginalized groups. 

o Eg: Non-Hindi speakers often face disadvantages in competitive exams. 

4. Economic disadvantages: Language barriers hinder inter-state labor mobility and 

economic integration. 

o Eg: Migrant workers in South India often face discrimination due to 

language differences. 

5. Cultural dominance: Dominance of a single language in media and entertainment 

can marginalize regional languages. 

o Eg: The dominance of Hindi cinema has occasionally overshadowed regional 

film industries. 

Steps to promote language as a unifying force 

1. Inclusive language policy: Encourage balanced promotion of all official languages 

under Article 351 to enrich linguistic heritage. 

2. Education reforms: Strengthen the Three-Language Formula with emphasis on 

regional language inclusion. 
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o Eg: Tamil Nadu’s modified education policy promotes Tamil and English 

without imposing Hindi. 

3. Promotion of cultural exchange: Facilitate linguistic festivals, media content in 

diverse languages, and translation programs. 

o Eg: Ek Bharat Shreshtha Bharat promotes language learning through 

cultural exchange. 

4. Language technology integration: Develop digital resources and AI tools for 

enhancing communication across language barriers. 

o Eg: The Bhashini Project by the Indian government aims to expand digital 

content in regional languages. 

5. Federal cooperation: Foster dialogue between states to resolve language-related 

tensions while ensuring representation of diverse linguistic communities. 

o Eg: The National Integration Council (NIC) emphasizes language harmony 

in its guidelines. 

Conclusion 

Language is a dynamic force that, if nurtured with inclusiveness, can serve as a powerful 

unifying medium. A balanced approach that celebrates linguistic diversity while promoting 

cultural respect is essential for sustaining India's pluralistic identity. 

Salient features of world’s physical geography. 

Q. Analyze the geographical factors responsible for the formation and sustenance 

of Mediterranean-type climates. How are these regions vulnerable to climate 

change? (15 M) 

Introduction 

The Mediterranean climate is a unique climatic type characterized by hot, dry summers 

and mild, wet winters, found between 30°–40° latitudes on western continental margins. Its 

formation is driven by a combination of atmospheric and oceanic circulation patterns, making 

it highly sensitive to climate change. 
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Body 

 

Geographical factors responsible for Mediterranean climate formation and sustenance 

1. Subtropical high-pressure influence: The descending limb of the Hadley Cell 

dominates in summer, causing aridity. 

o Eg: The Azores High extends over Southern Europe and North Africa, 

leading to dry summers. 

2. Westerlies in winter: The shifting of the westerlies towards the equator during 

winter brings precipitation. 

o Eg: The North Atlantic Oscillation (NAO) affects rainfall patterns in the 

Mediterranean Basin. 

3. Cold ocean currents: The presence of cold currents reduces humidity and prevents 

summer rainfall. 

o Eg: The California Current influences the climate in coastal California. 

4. Orographic influence: Mountain ranges block moist air, restricting rainfall to winter 

months. 

o Eg: The Sierra Nevada in California creates a rain shadow effect. 

5. Influence of land-sea interaction: The large water bodies adjacent to these regions 

moderate temperatures. 

o Eg: The Mediterranean Sea stabilizes regional temperatures. 

6. Influence of mid-latitude cyclones: These cyclones cause winter rains, sustaining 

Mediterranean vegetation. 

o Eg: The Mistral Winds in France are associated with such cyclonic activity. 
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Vulnerability of Mediterranean regions to climate change 

1. Increasing temperatures: Rising global temperatures exacerbate summer aridity 

and heatwaves. 

o Eg: The 2022 European heatwave led to wildfires across Spain and Portugal. 

2. Declining precipitation: Climate models predict a 15-30% decline in winter 

rainfall by 2100 (IPCC 2023). 

o Eg: Morocco’s severe drought (2022) led to agricultural losses. 

3. Increased wildfires: Prolonged dry spells and heat intensify forest fires, damaging 

ecosystems. 

o Eg: The 2021 wildfires in Greece burned over 125,000 hectares of forest. 

4. Water stress and desertification: Higher evaporation rates reduce soil moisture 

and freshwater availability. 

o Eg: Spain’s Doñana National Park faces declining water tables due to 

repeated droughts. 

5. Agricultural decline: Crop yields decline due to heat stress and erratic rainfall, 

threatening food security. 

o Eg: Italy’s olive production dropped 30% in 2022 due to drought conditions. 

6. Loss of biodiversity: Native Mediterranean vegetation faces habitat loss due to 

prolonged droughts. 

o Eg: California’s coastal redwoods are experiencing increased mortality 

rates. 

7. Sea level rise and coastal erosion: Higher temperatures accelerate glacial melt, 

impacting coastal cities. 

o Eg: Venice’s increasing flood frequency threatens its cultural heritage. 

8. Impact on tourism: Climate-induced wildfires, heatwaves, and water shortages 

threaten tourism-based economies. 

o Eg: France’s Côte d'Azur tourism industry faced a downturn after wildfires 

in 2021. 

Conclusion 

The Mediterranean-type climate, shaped by unique geographical factors, is now at high risk 

due to climate change. Urgent mitigation and adaptation strategies, including water 

conservation, reforestation, and sustainable tourism, are crucial to safeguard these 

vulnerable regions. 

Q. The phenomenon of 'microlightning' in water droplets offers insights into 

Earth's early chemical processes. Discuss its geographical significance. Also, 

explain how this discovery enhances our understanding of environmental 

evolution. (10 M) 

Introduction 
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The discovery of 'microlightning' in water droplets reveals a previously unknown natural 

process capable of generating organic molecules, providing new insights into Earth's early 

chemical evolution and environmental dynamics. 

Body 

Geographical significance of microlightning in water droplets 

1. Coastal environments and wave dynamics: Coastal regions with frequent wave 

crashes and sea spray would have been prime zones for microlightning-induced 

chemical reactions. 

o Eg: Rocky coastal cliffs in the Pacific Northwest are known for intense water 

spray dynamics. 

2. Volcanic landscapes and geothermal zones: Geothermal zones with steam vents, 

hot springs, and boiling mud pools may have intensified such micro-electrical 

interactions. 

o Eg: Yellowstone National Park exhibits geothermal features that emit water 

droplets in turbulent conditions. 

3. Riverine and waterfall systems: Fast-flowing rivers and waterfalls create significant 

mist formations, ideal for microlightning reactions. 

o Eg: The Iguaçu Falls in South America demonstrate powerful mist 

formations linked to chemical exchanges. 

4. Tropical storm regions: Frequent storms and cyclonic systems create extensive 

water sprays, facilitating atmospheric electrical discharges. 

o Eg: Bay of Bengal is prone to intense storm-induced spray patterns. 

5. Polar ice edges and glacial melt zones: As glaciers melt and crash into oceans, mist 

and spray formation occurs, potentially triggering microlightning reactions. 

o Eg: The Jakobshavn Glacier in Greenland experiences such conditions 

during seasonal ice calving. 

How this discovery enhances our understanding of environmental evolution 

1. New insight into organic molecule formation: The process provides an alternative 

to the Miller-Urey hypothesis, suggesting that life’s building blocks could emerge 

without lightning strikes. 

o Eg: Research by Stanford University (2025) demonstrated that 

microlightning produced key organic molecules like glycine and uracil. 

2. Role in atmospheric chemistry: Microlightning may have influenced early nitrogen 

fixation and oxygen levels, crucial for forming stable ecosystems. 

o Eg: Similar nitrogen-fixing patterns are observed in Amazon rainforests due 

to extensive mist conditions. 

3. Understanding of early Earth's climate: Microlightning processes could have 

contributed to climate stabilization by generating trace gases that balanced 

greenhouse effects. 



 

54 
 

o Eg: Enhanced production of hydrogen cyanide can influence atmospheric 

reactions. 

4. Impact on microbial evolution: Microlightning may have created ideal conditions 

for primitive microbial life to evolve in localized environments. 

o Eg: Hydrothermal vent ecosystems like those at the Lost City Hydrothermal 

Field show unique chemical pathways. 

5. Relevance for astrobiology: This discovery expands potential conditions for life 

formation on other planets with liquid water and aerosol dynamics. 

o Eg: The search for life on Enceladus (Saturn’s moon) now emphasizes spray 

patterns in its icy plumes. 

Conclusion 

The discovery of microlightning reshapes our understanding of early Earth's environmental 

conditions, underscoring how natural geographical features can drive chemical evolution. 

This insight enhances our grasp of life's origins and informs future planetary exploration 

strategies. 

Q. Explain the phenomenon of the equinox. Discuss the reasons for equal day 

and night duration on this day. Assess the impact of equinoxes on global 

temperature distribution. (15 M) 

Introduction 

The equinox occurs when the Sun crosses the celestial equator, resulting in nearly equal 

day and night duration across the globe. This event occurs twice a year — on March 20 

(vernal equinox) and September 22 (autumnal equinox). 

Body 
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The phenomenon of the equinox 

1. Sun’s Position Over the Equator: During an equinox, the Sun appears directly 

above the equator at noon, ensuring equal sunlight distribution between 

hemispheres. 

o Eg: On March 20, 2025, the Sun will appear at a 90° angle over the equator. 

2. Earth’s Orbital Position: The Earth’s position in its elliptical orbit aligns such that 

neither pole is tilted towards the Sun. 

o Eg: During the equinox, the Earth’s axis is perpendicular to the Sun’s rays. 

3. Celestial Equator Alignment: The Sun’s path aligns with the celestial equator, 

ensuring that sunlight strikes the Earth evenly. 

o Eg: This alignment causes equal solar intensity at all latitudes. 

4. Equal Illumination: Both hemispheres receive an equal amount of sunlight, 

minimizing temperature contrasts. 

o Eg: Countries near the Equator experience consistent day lengths year-round. 

5. Global Shadow Distribution: The boundary between night and day (termed 

terminator line) becomes vertically aligned to both poles. 

o Eg: This alignment creates the visual effect of a half-lit Earth when viewed 

from space. 

Reasons for equal day and night duration on this day 
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1. Sunlight Perpendicular to Axis: The Sun’s rays strike perpendicular to the 

Earth’s rotational axis, ensuring uniform light distribution. 

o Eg: This condition eliminates the extreme day-night differences seen during 

solstices. 

2. Constant Rotational Speed: The Earth’s rotation speed (approx. 1670 km/h at the 

equator) ensures an even spread of daylight across the globe. 

o Eg: The 24-hour rotation cycle stabilizes this balance. 

3. Atmospheric Refraction: Due to light bending in the atmosphere, sunlight appears 

slightly before sunrise and persists briefly after sunset. 

o Eg: This effect slightly extends daylight beyond precise astronomical timing. 

4. Tilt Alignment Impact: The 23.5° axial tilt becomes neutral during the equinox, 

ensuring no hemisphere receives excess sunlight. 

o Eg: Unlike solstices, this neutral tilt equalizes solar exposure. 

5. Latitudinal Consistency: The Sun’s rays illuminate the planet with minimal 

distortion, ensuring uniform heating from poles to equator. 

o Eg: Countries like Kenya, Brazil, and Indonesia experience stable day 

lengths. 

Impact of equinoxes on global temperature distribution 

1. Temperature Equalization: Equinoxes mark a period when temperature gradients 

between poles and the equator diminish temporarily. 

o Eg: Polar regions warm slightly, while tropical zones cool marginally during 

this phase. 

2. Ocean Current Shift: Equinoxes influence the positioning of the Intertropical 

Convergence Zone (ITCZ), affecting ocean currents and weather patterns. 

o Eg: The Benguela Current in the Atlantic strengthens around equinox 

periods. 

3. Seasonal Wind Patterns: Equinox conditions prompt a shift in trade winds and 

monsoon transitions, affecting rainfall patterns. 

o Eg: The Indian Monsoon's retreat often coincides with the autumnal 

equinox. 

4. Impact on Vegetation Cycles: Equinoxes influence plant phenology, especially in 

temperate zones, by dictating flowering, fruiting, and dormancy cycles. 

o Eg: The Cherry Blossom Festival in Japan closely aligns with spring equinox 

shifts. 

5. Energy Redistribution: Equinoxes trigger redistribution of solar energy across 

latitudes, playing a role in balancing global temperature trends. 

o Eg: The Hadley Cell and Polar Front Jet Stream shift during equinoxes, 

impacting weather systems. 

Conclusion 
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The equinox plays a pivotal role in maintaining Earth's climatic equilibrium by ensuring 

periodic temperature moderation and influencing critical ecological processes. As climate 

patterns become increasingly unpredictable, understanding equinox impacts can enhance 

disaster preparedness and agricultural planning worldwide. 

Distribution of key natural resources across the world (including 

South Asia and the Indian sub-continent); factors responsible for 

the location of primary, secondary, and tertiary sector industries 

in various parts of the world (including India). 

Q. Examine the role of the polar vortex in influencing extreme weather events 

across the mid-latitudes. How does its weakening contribute to global climate 

anomalies? (10 M) 

Introduction 

The polar vortex, a fast-moving belt of westerly winds surrounding the Arctic, regulates 

winter patterns in the Northern Hemisphere. Its weakening due to climate change is 

disrupting global weather systems, leading to extreme cold waves, heatwaves, and 

unpredictable storms. 

Body 

 

Role of the polar vortex in influencing extreme weather events 

1. Regulates jet stream and mid-latitude weather: A strong polar vortex keeps the jet 

stream stable, preventing Arctic cold air from moving south. 
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o Eg: The 2014–15 strong polar vortex led to stable winter patterns in North 

America (NOAA). 

2. Triggers cold waves when disrupted: A weak vortex allows Arctic air to spill 

south, causing intense winter storms. 

o Eg: The 2021 Texas cold wave (-18°C), caused by vortex breakdown, led to 

power grid failures (US Energy Department). 

3. Enhances extreme heat events: A weak vortex pushes warm air northward, causing 

persistent heat domes. 

o Eg: 2023 European heatwave saw record 48.2°C in Italy (WMO). 

4. Increases storm frequency and intensity: Jet stream disruptions fuel stronger 

cyclones and storms in mid-latitudes. 

o Eg: Hurricane Sandy (2012) intensified due to jet stream shifts (NASA). 

5. Prolongs droughts and floods: Unstable vortex leads to longer dry spells and 

wetter storms. 

o Eg: The 2022 Pakistan floods (one-third of the country submerged) were 

worsened by erratic monsoons (IPCC). 

How weakening of the polar vortex contributes to global climate anomalies 

1. Disrupts seasonal cycles: Abnormal vortex activity alters monsoon and winter 

patterns globally. 

o Eg: Delayed Indian monsoon in 2023 linked to jet stream instability (IMD). 

2. Accelerates Arctic warming: A weaker vortex reduces Arctic sea ice, leading to 

higher heat absorption. 

o Eg: 2023 Arctic ice cover reached a record low (NSIDC). 

3. Amplifies climate feedback loops: More ice melt weakens the vortex further, 

intensifying global warming. 

o Eg: Melting Greenland ice sheet slowed Atlantic Ocean currents (NASA, 

2023). 

4. Increases frequency of sudden stratospheric warming (SSW): SSW events disrupt 

winter patterns, affecting crop yields and economies. 

o Eg: 2018 SSW event caused an extended European winter, impacting wheat 

production (FAO). 

5. Threatens biodiversity: Extreme weather variations affect migration patterns and 

ecosystems. 

o Eg: Mass seabird deaths in Alaska (2022) due to unseasonal storms 

(NOAA). 

Conclusion 

The weakening polar vortex is a clear indicator of climate instability. Addressing it 

requires urgent global action on emissions, as recommended by the IPCC Sixth 

Assessment Report (2023), to mitigate extreme weather threats. 
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Q. The African Rift Valley system is considered a dynamic zone of geological 

transformation. How does it illustrate the principles of plate tectonics and 

continental drift? (10 M) 

Introduction 

The African Rift Valley system is an active geological feature resulting from tectonic forces 

that are gradually splitting the African continent. It represents an ongoing process of 

continental rifting, which could eventually lead to the formation of a new ocean basin. 

Body 

 

The African Rift Valley system as a dynamic zone of geological transformation 

1. Active Divergence of Tectonic Plates: The East African Rift System (EARS) 

marks the divergence of the African Plate into the Nubian and Somali Plates. 

o Eg: The Afar Triangle in Ethiopia is a triple junction where the Red Sea, 

Gulf of Aden, and East African Rift interact. 

2. Formation of Rift Valleys and Faults: The region is characterized by deep faults, 

steep escarpments, and subsidence, indicating active tectonic deformation. 

o Eg: The Great Rift Valley extends from Ethiopia to Mozambique, 

showcasing deep faults and volcanoes. 

3. Seismic and Volcanic Activity: The rift is a hotspot for earthquakes and volcanism 

due to the upwelling of magma. 

o Eg: The 2023 Nyiragongo eruption in DR Congo is linked to rift-related 

volcanic activity. 

Illustration of the principles of plate tectonics 
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1. Divergent Boundary Formation: The rift valley demonstrates the divergent plate 

boundary, where the African Plate is splitting. 

o Eg: The Red Sea Rift is an advanced stage of divergence, eventually forming 

a new ocean. 

2. Mantle Plume and Upwelling Magma: Rising hot magma from the mantle creates 

tension, leading to crustal thinning and rifting. 

o Eg: The Afar Depression is an active region of mantle plume-driven rifting. 

3. Earthquake and Rift Propagation: The constant movement of plates results in 

frequent seismic activity along fault lines. 

o Eg: The 2007 Mozambique earthquake (7.5 magnitude) was triggered by 

rift dynamics. 

4. Volcanism as a Plate Tectonic Indicator: The presence of rift volcanoes like Mount 

Nyiragongo and Mount Kilimanjaro highlights active lithospheric deformation. 

o Eg: The Erta Ale volcano in Ethiopia has a persistent lava lake due to 

rifting. 

Illustration of the principles of continental drift 

1. Separation of Tectonic Plates: The rift supports Wegener’s Continental Drift 

Theory, as the African continent is gradually splitting. 

o Eg: The Nubian and Somali Plates are drifting apart at ~6mm per year 

(Source: Geological Society of America, 2023). 

2. Fossil and Geological Evidence: Similar fossils and rock formations are found on 

both sides of rifted regions, reinforcing the concept of drifting continents. 

o Eg: Fossils of early hominins like Australopithecus afarensis (Lucy) in 

Ethiopia suggest past ecosystem continuity. 

3. Evolution of New Ocean Basins: If rifting continues, the African Rift may evolve 

into an oceanic basin, mimicking past continental breakups. 

o Eg: The Atlantic Ocean was formed similarly when South America and 

Africa drifted apart. 

4. Historical Evidence from Pangaea Breakup: The African Rift is a modern 

example of processes that shaped the Earth’s continents over millions of years. 

o Eg: The Indian Ocean’s rifting history provides a parallel to the African 

Rift's evolution. 

Conclusion 

The African Rift Valley system serves as a natural laboratory showcasing ongoing plate 

tectonics and continental drift. As rifting progresses, it could reshape Africa’s geography, 

potentially leading to new landforms and ocean basins in the future. 

Q. Large reservoir projects alter regional geomorphology and hydrological 

cycles. Discuss the geographical implications and suggest strategies for 

sustainable development. (10 M) 

Introduction 
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Large reservoir projects significantly modify landforms and hydrological patterns, impacting 

ecosystems, soil stability, and water flow dynamics. These changes necessitate sustainable 

strategies to mitigate long-term environmental risks. 

Body 

Geographical implications of large reservoir projects 

1. Alteration of river morphology: Reservoirs disrupt natural flow regimes, altering 

sediment transport and causing riverbed degradation downstream. 

o Eg: The Sardar Sarovar Dam on the Narmada River led to reduced sediment 

flow, impacting delta formation in Gujarat. 

2. Increased soil erosion and landslides: Water impoundment weakens surrounding 

slopes, increasing erosion rates and triggering landslides. 

o Eg: The Tehri Dam region experienced increased landslides due to reservoir-

induced slope instability. 

3. Groundwater table fluctuations: Submergence elevates groundwater levels in 

surrounding areas, while reduced downstream flow lowers water tables. 

o Eg: The Hirakud Dam impacted groundwater availability in downstream 

Odisha districts. 

4. Microclimatic changes: Large water bodies alter local temperature, humidity, and 

rainfall patterns, affecting regional climate. 

o Eg: The Indira Sagar Reservoir in Madhya Pradesh altered humidity levels, 

influencing nearby crop cycles. 

5. Biodiversity and ecosystem disruption: Reservoir flooding submerges forests, 

displaces wildlife, and disturbs aquatic ecosystems. 

o Eg: The Subansiri Dam project in Arunachal Pradesh poses threats to 

endemic fish species. 

Strategies for sustainable development 

1. Sediment management systems: Installing sediment flushing gates and promoting 

upstream afforestation to control siltation and maintain downstream sediment flow. 

o Eg: The Bhakra Dam adopted controlled sediment flushing to reduce 

reservoir capacity loss. 

2. Adaptive reservoir operation: Implementing Environmental Flow (E-Flow) norms 

to ensure sustained downstream river health. 

o Eg: The Supreme Court’s 2017 order mandated E-Flow norms for major 

Himalayan projects. 

3. Geo-technical reinforcements: Stabilizing vulnerable slopes using bio-engineering, 

terracing, and grouted retaining walls to reduce erosion and landslides. 

o Eg: The Koyna Dam in Maharashtra adopted bio-stabilization techniques to 

prevent slope failure. 
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4. Community-based conservation plans: Involving local communities in 

afforestation, watershed management, and eco-tourism to mitigate environmental 

impact. 

o Eg: The Chipko Movement’s success in protecting fragile Himalayan slopes 

serves as a model. 

5. Hydro-meteorological monitoring systems: Deploying GIS mapping, remote 

sensing, and automated weather stations to track geomorphological risks and 

optimize dam operations. 

o Eg: The Krishna River Basin Monitoring Project leverages remote sensing 

to track hydrological changes. 

Conclusion 

Large reservoir projects demand a fine balance between developmental gains and 

environmental stability. Integrating sustainable practices with modern technology and local 

participation is vital to ensuring minimal ecological disruption. 

Q2. Deep-sea mining poses significant ecological risks yet remains vital for future 

mineral security. Examine. Also, suggest measures to balance environmental concerns 

and economic benefits. (15 M) 

Introduction 

Deep-sea mining has emerged as a strategic frontier in the search for critical minerals like 

cobalt, nickel, and rare earth elements, essential for clean energy transitions. However, this 

pursuit poses severe threats to fragile marine ecosystems. 

Body 

Significant ecological risks posed by deep-sea mining 

1. Loss of biodiversity: Disturbance to pristine ecosystems around hydrothermal vents 

can result in irreversible biodiversity loss. 

o Eg: The Clarion-Clipperton Zone (CCZ) hosts over 200 unique species, 

many yet to be studied (Source: ISA Report 2024). 

2. Disruption of carbon sequestration: Sediment plumes generated during mining can 

impact marine carbon cycles, aggravating climate change. 

o Eg: A 2023 study by University of Hawaii warned of sediment fallout 

affecting deep-sea carbon storage. 

3. Noise and light pollution: Mining machinery disturbs marine species relying on 

sound and darkness for navigation and communication. 

o Eg: Studies in the Mid-Atlantic Ridge reported whale migration route 

disruptions. 

4. Heavy metal contamination: Sediment disturbance can release toxic metals like 

mercury, impacting marine food chains. 
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o Eg: The Pew Charitable Trusts (2023) highlighted potential bioaccumulation 

in deep-sea fish. 

5. Risk of habitat destruction: Mining operations risk damaging fragile seabed 

ecosystems that take centuries to recover. 

o Eg: The Lost City Hydrothermal Field in the Atlantic, a UNESCO site, 

faces potential mining threats. 

Vital role of deep-sea mining for future mineral security 

1. Demand for critical minerals: Deep-sea minerals are essential for EV batteries, 

wind turbines, and solar panel production. 

o Eg: Demand for cobalt is projected to increase by 585% by 2040 (Source: 

IEA Report 2024). 

2. Resource diversification: Deep-sea mining reduces over-reliance on conflict-prone 

regions like the Democratic Republic of Congo for cobalt. 

o Eg: India’s investment in deep-sea exploration aims to reduce dependence on 

overseas supply chains. 

3. Technological advancement: Deep-sea mining drives innovation in robotics, 

remote sensing, and resource mapping. 

o Eg: The Samudrayaan Project (India) aims to develop submersible mining 

capabilities. 

4. Strategic geopolitical advantage: Countries exploiting deep-sea resources gain 

leverage in mineral diplomacy. 

o Eg: China's dominance in rare earth exports has heightened competition for 

new resource zones. 

5. Potential for economic growth: Revenue from deep-sea mining can boost 

developing nations' economies under ISA's Benefit-sharing Mechanism. 

o Eg: Nauru's partnership with The Metals Company is projected to 

generate national revenue exceeding $100 million annually. 

Measures to balance environmental concerns and economic benefits 

1. Precautionary pause principle: Enforcing a moratorium until scientific assessments 

confirm minimal environmental harm. 

o Eg: The Deep Sea Conservation Coalition (DSCC) has urged ISA to adopt 

this measure. 

2. Establishment of Marine Protected Areas (MPAs): Designating ecologically 

significant regions as no-mining zones to protect biodiversity. 

o Eg: The ISA has proposed 9 MPAs in the Clarion-Clipperton Zone (CCZ). 

3. Stringent environmental impact assessments (EIAs): Mandating robust EIAs 

before approving mining licenses. 

o Eg: The United Nations Convention on the Law of the Sea (UNCLOS) 

advocates stringent EIA frameworks. 
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4. International collaboration and technology transfer: Promoting eco-friendly 

mining techniques like nodule collection with minimal sediment disruption. 

o Eg: Norway’s pilot tests in the Norwegian Sea used suction-based methods to 

reduce ecological damage. 

5. Incentivizing alternative mineral recovery methods: Promoting urban mining and 

recycling to reduce reliance on seabed resources. 

o Eg: Japan aims to meet 30% of its rare earth demand through e-waste 

recovery by 2030. 

Conclusion 

While deep-sea mining presents vital opportunities for mineral security, unchecked 

exploitation may cause irreversible ecological damage. Balancing economic gains with 

environmental responsibility through moratoriums, research-driven policies, and 

sustainable mining practices is key to ensuring long-term resource security. 

Q. Deep-sea mining poses significant ecological risks yet remains vital for future 

mineral security. Examine. Also, suggest measures to balance environmental 

concerns and economic benefits. (15 M) 

Introduction 

Deep-sea mining has emerged as a strategic frontier in the search for critical minerals like 

cobalt, nickel, and rare earth elements, essential for clean energy transitions. However, this 

pursuit poses severe threats to fragile marine ecosystems. 

Body 
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Significant ecological risks posed by deep-sea mining 

6. Loss of biodiversity: Disturbance to pristine ecosystems around hydrothermal vents 

can result in irreversible biodiversity loss. 

o Eg: The Clarion-Clipperton Zone (CCZ) hosts over 200 unique species, 

many yet to be studied (Source: ISA Report 2024). 

7. Disruption of carbon sequestration: Sediment plumes generated during mining can 

impact marine carbon cycles, aggravating climate change. 

o Eg: A 2023 study by University of Hawaii warned of sediment fallout 

affecting deep-sea carbon storage. 

8. Noise and light pollution: Mining machinery disturbs marine species relying on 

sound and darkness for navigation and communication. 

o Eg: Studies in the Mid-Atlantic Ridge reported whale migration route 

disruptions. 

9. Heavy metal contamination: Sediment disturbance can release toxic metals like 

mercury, impacting marine food chains. 

o Eg: The Pew Charitable Trusts (2023) highlighted potential bioaccumulation 

in deep-sea fish. 

10. Risk of habitat destruction: Mining operations risk damaging fragile seabed 

ecosystems that take centuries to recover. 

o Eg: The Lost City Hydrothermal Field in the Atlantic, a UNESCO site, 

faces potential mining threats. 

Vital role of deep-sea mining for future mineral security 

6. Demand for critical minerals: Deep-sea minerals are essential for EV batteries, 

wind turbines, and solar panel production. 

o Eg: Demand for cobalt is projected to increase by 585% by 2040 (Source: 

IEA Report 2024). 

7. Resource diversification: Deep-sea mining reduces over-reliance on conflict-prone 

regions like the Democratic Republic of Congo for cobalt. 

o Eg: India’s investment in deep-sea exploration aims to reduce dependence on 

overseas supply chains. 

8. Technological advancement: Deep-sea mining drives innovation in robotics, 

remote sensing, and resource mapping. 

o Eg: The Samudrayaan Project (India) aims to develop submersible mining 

capabilities. 

9. Strategic geopolitical advantage: Countries exploiting deep-sea resources gain 

leverage in mineral diplomacy. 

o Eg: China's dominance in rare earth exports has heightened competition for 

new resource zones. 

10. Potential for economic growth: Revenue from deep-sea mining can boost 

developing nations' economies under ISA's Benefit-sharing Mechanism. 
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o Eg: Nauru's partnership with The Metals Company is projected to 

generate national revenue exceeding $100 million annually. 

Measures to balance environmental concerns and economic benefits 

6. Precautionary pause principle: Enforcing a moratorium until scientific assessments 

confirm minimal environmental harm. 

o Eg: The Deep Sea Conservation Coalition (DSCC) has urged ISA to adopt 

this measure. 

7. Establishment of Marine Protected Areas (MPAs): Designating ecologically 

significant regions as no-mining zones to protect biodiversity. 

o Eg: The ISA has proposed 9 MPAs in the Clarion-Clipperton Zone (CCZ). 

8. Stringent environmental impact assessments (EIAs): Mandating robust EIAs 

before approving mining licenses. 

o Eg: The United Nations Convention on the Law of the Sea (UNCLOS) 

advocates stringent EIA frameworks. 

9. International collaboration and technology transfer: Promoting eco-friendly 

mining techniques like nodule collection with minimal sediment disruption. 

o Eg: Norway’s pilot tests in the Norwegian Sea used suction-based methods to 

reduce ecological damage. 

10. Incentivizing alternative mineral recovery methods: Promoting urban mining and 

recycling to reduce reliance on seabed resources. 

o Eg: Japan aims to meet 30% of its rare earth demand through e-waste 

recovery by 2030. 

Conclusion 

While deep-sea mining presents vital opportunities for mineral security, unchecked 

exploitation may cause irreversible ecological damage. Balancing economic gains with 

environmental responsibility through moratoriums, research-driven policies, and 

sustainable mining practices is key to ensuring long-term resource security. 

Q. The river is not a threat, but a dynamic entity needing space to function. 

Examine  how allowing rivers more room to move can simultaneously reduce 

flood risk and enhance ecosystem services. (10 M) 

Introduction 

Modern river governance must shift from controlling rivers to coexisting with their natural 

variability. Recognising rivers as dynamic systems ensures resilience against floods and 

revitalises ecological functions. 

Body 

How allowing rivers more room to move can reduce flood risk 
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1. Reduced hydraulic pressure: Expanded floodplains absorb excess water, lowering 

flood peaks. 

o Eg: Netherlands’ Room for the River (2007) reduced water levels by 20–50 

cm in Rhine delta regions (Dutch Water Authority). 

2. Decentralised flood buffering: Distributing floodwaters across wider zones reduces 

downstream risk. 

o Eg: Assam’s Kaziranga landscape zoning buffers floods while preserving 

ecological corridors (MoEFCC, 2023). 

3. Prevention of embankment failures: Less pressure on levees decreases chances of 

catastrophic breaches. 

o Eg: 2020 Bihar floods saw embankment breaches due to confined Ganga-

Kosi flows (Central Water Commission). 

4. Revival of natural wetlands: Floodplain reconnection enables temporary water 

storage zones. 

o Eg: Mahanadi delta’s natural wetlands now part of Integrated Flood 

Management Plan, Odisha 2022. 

5. Reduced siltation and erosion downstream: Free-flowing rivers deposit sediment 

across floodplains instead of choking main channels. 

o Eg: Brahmaputra sediment redistribution pilot by IIT Guwahati (2021) 

shows reduced downstream erosion. 

How it enhances ecosystem services 

1. Improved water quality: Floodplains act as biofilters, removing sediments and 

pollutants. 

o Eg: Yamuna floodplain restoration in Delhi (2021) improved groundwater 

recharge and nitrate filtration (Delhi Jal Board). 

2. Biodiversity support: Diverse habitats support fish spawning, bird nesting, and 

wetland species. 

o Eg: Charadrius bicinctus nesting on braided rivers in New Zealand 

enabled by unrestricted river movement (Tonkin & McCabe, 2025). 

3. Carbon sequestration: Floodplain soils trap organic carbon, mitigating climate 

change. 

o Eg: Columbia River floodplain, USA, stores 1.2 million tonnes CO₂ 

annually (Nature Conservancy, 2020). 

4. Groundwater recharge: Slower surface water movement enhances infiltration. 

o Eg: Ganga floodplain aquifers contribute ~40% of recharge in U.P. and 

Bihar (CGWB Report, 2022). 

5. Cultural and livelihood benefits: Supports fishing, agriculture, and recreation 

through seasonal rhythms. 

o Eg: Chilika lagoon (Odisha) benefits from distributaries’ flooding patterns, 

aiding 300,000+ fisherfolk (Wetlands International, 2023). 
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Conclusion 

Flood resilience and ecological renewal can no longer be seen in silos. Making space for 

rivers is not a compromise—it’s an investment in climate-secure landscapes. 

Q. Discuss the geographical determinants of India’s Electric Vehicle (EV) value 

chain. Examine the challenges of mineral resource dependency. Suggest 

strategies for sustainable localisation of EV production. (15 M) 

Introduction 

India’s transition to electric mobility hinges on aligning industrial ecosystems with resource 

geography, infrastructure, and trade connectivity. The EV value chain is inherently tied to 

where minerals, markets, and manufacturing capacities converge. 

Body 

Geographical determinants of India’s EV value chain 

1. Proximity to mineral and port infrastructure: Coastal and mineral-rich states 

attract battery and EV manufacturing clusters. 

o Eg: Tamil Nadu EV policy (2023) identified Manalur and Krishnapatnam 

near ports as battery production hubs. (TN Govt. Notification) 

2. Availability of skilled industrial corridors: EV hubs align with regions having 

robust industrial training and auto-ancillary ecosystems. 

o Eg: Delhi-Mumbai Industrial Corridor (DMIC) supports EV component 

manufacturing in Gujarat and Maharashtra. 

3. Energy resource endowment: Access to renewable energy shapes sustainable EV 

battery production geography. 

o Eg: Rajasthan and Gujarat offer solar-integrated EV battery zones for 

green manufacturing. (MNRE Report 2024) 

4. Urban market density and demand clusters: Metropolitan areas lead in EV 

adoption, driving localised assembly units. 

o Eg: Bengaluru, Delhi, Pune account for over 40% of electric 2-wheeler 

sales in 2024. (VAHAN Dashboard) 

5. Transport and logistics infrastructure: Efficient supply chains determine factory 

locations for critical components. 

o Eg: Haryana’s Faridabad-Palwal belt benefits from NH-44 and rail links for 

EV part distribution. 

Challenges of mineral resource dependency 

1. Lack of domestic critical minerals: India lacks reserves of lithium, cobalt, and 

nickel essential for EV batteries. 

o Eg: India imports over 80% of its lithium needs, mostly from Australia and 

China. (IEA Report 2023) 
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2. Geopolitical dependence on China: China controls 70% of global battery-grade 

lithium refining, posing supply chain risks. 

o Eg: BYD and CATL dominate global supply, making India vulnerable to 

trade disruptions. 

3. Unmapped domestic potential: Exploration of critical minerals remains 

underdeveloped in India. 

o Eg: GSI found lithium reserves in J&K (2023), but extraction is yet to begin 

at commercial scale. 

4. Environmental cost of overseas sourcing: Mining practices in resource-exporting 

nations may contradict India’s clean energy goals. 

o Eg: DR Congo cobalt mining is criticised for child labour and ecosystem 

damage. (Amnesty International Report 2022) 

5. Import-driven cost escalation: Heavy reliance on imports raises EV production costs 

and limits affordability. 

o Eg: Batteries account for 40% of EV cost, largely due to imported cells. 

(NITI Aayog-EY Report 2024) 

Strategies for sustainable localisation of EV production 

1. Securing overseas resource blocks: Strategic tie-ups and joint ventures for critical 

minerals abroad. 

o Eg: KABIL (2023) signed MoU with Argentina to source lithium 

sustainably. (Ministry of Mines) 

2. Domestic mineral exploration acceleration: Fast-tracking surveys and private 

investment in critical mineral mining. 

o Eg: NMET scheme revised in 2024 to promote lithium and cobalt exploration. 

3. Technology diversification in battery chemistry: Investing in non-lithium 

alternatives like sodium-ion and solid-state batteries. 

o Eg: ISRO transferred sodium-ion battery tech to private firms in 2023. 

(ISRO Press Note) 

4. EV manufacturing clusters and PLI schemes: Regionally integrated clean-tech 

parks with ecosystem support. 

o Eg: PLI scheme for ACC batteries (2021) prioritised units in Andhra 

Pradesh and Gujarat. 

5. Regional R&D and skill development hubs: Localised innovation centres to reduce 

dependence on foreign tech. 

o Eg: IIT Madras’s eMobility lab and ASDC’s EV skill centres launched in 

2024 to bridge tech gaps. 

Conclusion 

India’s EV journey must blend geoeconomic foresight with spatial planning. A 

decentralised, mineral-secured, and innovation-driven value chain will power not just 

mobility but regional industrial transformation. 
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Important Geophysical phenomena such as earthquakes, 

Tsunami, Volcanic activity, cyclone etc., geographical features 

and their location-changes in critical geographical features 

(including water-bodies and ice-caps) and in flora and fauna and 

the effects of such changes. 
 

Q. “Traditional agricultural zones are shifting due to climate change, 

necessitating a rethinking of global food production systems”. Discuss. (15 M) 

Introduction 

Rising temperatures, erratic rainfall, and extreme weather events are altering traditional 

agro-climatic zones, leading to shifts in crop suitability and food security concerns. This 

necessitates a restructuring of food production systems for long-term resilience. 

Body 

Fig-  Northward shift of the agricultural climate zone under 21st-century global climate 

change 

Traditional agricultural zones are shifting due to climate change 

1. Changing crop suitability: Rising temperatures make traditional crops unviable, 

forcing a shift to alternative crops. 

o Eg: Apple orchards in Himachal Pradesh are shifting to higher altitudes due 

to warming (Indian Council of Agricultural Research, 2023). 

2. Altered growing seasons: Unpredictable monsoons and temperature shifts disrupt 

sowing and harvesting cycles. 

o Eg: Delayed monsoons in India (2023) led to a 6% decline in rice sowing 

(Ministry of Agriculture). 

3. Desertification and soil degradation: Expanding drylands reduce arable land 

availability, impacting productivity. 
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o Eg: Thar desert expansion into Rajasthan’s agricultural belts is reducing 

wheat yields (UNCCD report, 2023). 

4. Increasing pest and disease outbreaks: Warmer climates expand the habitat of crop 

pests and pathogens. 

o Eg: Fall Armyworm outbreaks in India (2018–2022) impacted maize 

production across states (FAO, 2023). 

5. Water stress and salinity intrusion: Erratic rainfall and rising sea levels cause 

groundwater depletion and soil salinity. 

o Eg: Sundarbans’ rice farming decline due to seawater intrusion post-

cyclones (IMD, 2022). 

Challenges associated with shifting agricultural zones 

1. Food insecurity and yield variability: Frequent crop failures reduce food 

availability, raising concerns over nutrition. 

o Eg: Wheat yield in Punjab declined by 5% in 2023 due to heatwaves 

(Punjab Agricultural University). 

2. Loss of traditional farming knowledge: Abandoning native crops and techniques 

leads to loss of indigenous wisdom. 

o Eg: North-East India's shifting cultivation disrupted due to erratic 

monsoons (ICAR, 2023). 

3. Economic distress for farmers: Transitioning to climate-adaptive crops demands 

higher investment in seeds, irrigation, and technology. 

o Eg: Maharashtra farmers struggling to shift from cotton to climate-

resilient crops due to cost constraints (NABARD study, 2023). 

4. Displacement and migration: Declining agricultural viability forces agrarian 

communities to migrate, burdening urban areas. 

o Eg: Bihar and Odisha witnessing large-scale migration due to declining 

rice yields (NITI Aayog, 2023). 

5. Global trade disruptions: Changing crop suitability alters export-import patterns, 

affecting agricultural economies. 

o Eg: India banned wheat exports in 2022 due to climate-induced low 

production (Ministry of Commerce, 2023). 

Way forward 

1. Climate-resilient crop varieties: Investment in drought, flood, and heat-resistant 

crops is crucial. 

o Eg: ICAR’s drought-resistant paddy ‘Sahbhagi Dhan’ introduced in 

Eastern India (ICAR, 2023). 

2. Diversification of cropping patterns: Promoting millets, pulses, and regenerative 

farming to reduce dependency on water-intensive crops. 

o Eg: Millets promoted under India's ‘International Year of Millets 2023’ 

(FAO). 
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3. Precision agriculture and technology adoption: AI, remote sensing, and weather 

forecasting can optimize farming. 

o Eg: PM Fasal Bima Yojana integrating AI-based weather forecasting for 

crop insurance assessments (GOI, 2023). 

4. Water conservation and soil management: Strengthening rainwater harvesting, 

micro-irrigation, and organic farming. 

o Eg: Jal Shakti Abhiyan promoting water-efficient irrigation in drought-

prone areas (Ministry of Jal Shakti, 2023). 

5. Policy support and financial assistance: Incentivizing farmers for climate-adaptive 

practices through subsidies and research. 

o Eg: Green Climate Fund-supported projects financing climate-smart 

agriculture in India (UNFCCC, 2023). 

Conclusion 

With climate change disrupting traditional agrarian landscapes, a multi-pronged 

approach combining scientific innovation, policy interventions, and farmer 

participation is essential to ensure a sustainable and food-secure future 

Q. “The formation of ocean currents is a result of multiple factors operating at 

different scales”. Examine the major factors influencing ocean currents and their 

impact on global climate. (10 M) 

Introduction 

Ocean currents are driven by a complex interplay of atmospheric forces, Earth's rotation, 

and oceanic properties. They not only regulate global climate but also influence weather 

patterns, marine biodiversity, and human livelihoods. 
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Body 

 

Major factors influencing ocean currents 

1. Planetary winds: Surface currents are primarily driven by Trade Winds, Westerlies, 

and Polar Easterlies, creating global circulation patterns. 

o Eg: Gulf Stream is steered by Westerlies, contributing to its strong 

northeastward flow. 

2. Coriolis force: Earth's rotation causes a deflection in moving water, resulting in the 

formation of gyres and altering current directions. 

o Eg: North Atlantic Gyre circulates clockwise, while the South Pacific Gyre 

moves counterclockwise. 

3. Thermohaline circulation (Temperature & Salinity differences): Cold, saline 

water is denser and sinks, driving deep ocean currents. 

o Eg: North Atlantic Deep Water (NADW) forms due to high salinity and 

cold temperatures near Greenland. 

4. Coastal topography: Ocean basins, ridges, and continental shelves influence current 

pathways and intensities. 

o Eg: Kuroshio Current is deflected by Japan’s coastline, intensifying its 

speed. 

5. El Niño and La Niña: These ocean-atmosphere phenomena alter surface 

temperatures, affecting current strength and direction. 

o Eg: El Niño 2023 led to Pacific warming, causing extreme weather 

disruptions (IMD Report, 2023). 

Impact of ocean currents on global climate 
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1. Regulation of global temperatures: Warm currents transport heat, moderating 

regional climates, while cold currents bring cooling effects. 

o Eg: North Atlantic Drift keeps Western Europe’s climate warmer than 

expected for its latitude. 

2. Influence on monsoon systems: Ocean currents dictate moisture availability, 

affecting precipitation patterns worldwide. 

o Eg: Indian Monsoon is impacted by Indian Ocean Dipole (IOD) variations 

(IMD, 2023). 

3. Cyclone formation and intensity: Warm ocean waters act as energy reservoirs, 

fueling intense tropical storms. 

o Eg: Cyclone Mocha (2023) strengthened due to above-normal Bay of 

Bengal temperatures. 

4. Marine productivity and fisheries: Upwelling zones bring nutrient-rich water, 

supporting marine ecosystems and fisheries. 

o Eg: Peru’s Humboldt Current sustains one of the world’s largest anchovy 

fisheries. 

5. Climate change disruptions: Rising temperatures and polar ice melt weaken deep 

ocean circulation, impacting global weather stability. 

o Eg: Atlantic Meridional Overturning Circulation (AMOC) slowdown 

could lead to extreme cold spells in Europe (IPCC, 2023). 

Conclusion 

Ocean currents are the lifeline of Earth's climate system, influencing everything from 

temperature regulation to monsoons and biodiversity. With climate change threatening 

their stability, global efforts must focus on sustainable ocean governance and climate 

resilience strategies. 

Q. The concept of “climate twins” suggests that regions with similar climatic 

patterns may experience parallel environmental and socio-economic changes. 

Discuss. (10 M) 

Introduction 

Regions sharing similar climatic conditions, termed "climate twins," often undergo parallel 

environmental and socio-economic transformations due to common climate-induced factors. 

This concept aids in forecasting changes and formulating adaptive strategies for vulnerable 

areas. 

Body 

Environmental Changes In Climate Twin Regions 

1. Similar temperature and precipitation shifts: Climate twins experience comparable 

warming and altered rainfall patterns, impacting ecosystems similarly. 
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o Eg: India’s Indo-Gangetic Plain and China's North China Plain both face 

increasing heatwaves affecting agriculture. (IPCC AR6, 2023) 

2. Parallel biodiversity alterations: Changes in climate affect flora and fauna in 

identical ways, leading to species migration or extinction. 

o Eg: Western Ghats (India) and Sri Lanka show similar species shifts due to 

rising temperatures. (IUCN Report, 2022) 

3. Shared coastal vulnerabilities: Rising sea levels and extreme weather events impact 

coastal climate twins alike. 

o Eg: Sundarbans (India-Bangladesh) and Mississippi Delta (USA) suffer 

from coastal erosion and salinization. (UNEP, 2023) 

4. Common desertification patterns: Arid regions with similar climate trends witness 

parallel desertification. 

o Eg: Thar Desert (India) and Sahara’s Sahel Region experience expanding 

drylands due to changing monsoonal cycles. (UNCCD, 2022) 

5. Glacial retreat and water crises: Mountainous climate twins see identical glacier 

melt trends, affecting water security. 

o Eg: Himalayan glaciers (India-Nepal) and Andes glaciers (Peru-Bolivia) 

show significant ice loss affecting river flows. (World Glacier Monitoring 

Service, 2023) 

Socio-Economic Changes In Climate Twin Regions 

1. Similar agricultural vulnerabilities: Erratic climate patterns cause parallel 

disruptions in farming yields and cropping patterns. 

o Eg: Punjab (India) and California’s Central Valley (USA) face 

groundwater depletion due to excessive irrigation. (FAO, 2023) 

2. Comparable health impacts: Heat stress, vector-borne diseases, and malnutrition 

patterns match in climate twin regions. 

o Eg: West Bengal (India) and Bangladesh report a rise in dengue outbreaks 

due to similar humidity trends. (WHO, 2023) 

3. Parallel economic losses: Sectors such as tourism, fisheries, and trade decline 

similarly in climate-affected twin regions. 

o Eg: Maldives and Lakshadweep (India) face declining coral tourism 

revenue due to coral bleaching. (World Bank, 2023) 

4. Urban infrastructure stress: Heatwaves and floods strain cities in climate twin 

zones, leading to similar resilience challenges. 

o Eg: Mumbai (India) and Jakarta (Indonesia) witness recurrent flooding 

and subsidence due to unplanned urbanization. (IPCC, 2022) 

5. Climate-induced migration patterns: Rising environmental stressors force similar 

displacement and adaptation responses. 

o Eg: Sundarbans (India-Bangladesh) and Mekong Delta (Vietnam) 

experience climate refugees due to sea-level rise. (Internal Displacement 

Monitoring Centre, 2023) 
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Conclusion 

Understanding climate twins helps policymakers design targeted adaptation strategies 

based on shared vulnerabilities. Leveraging climate modeling, resilient infrastructure, and 

global cooperation is crucial to mitigating parallel climate risks worldwide. 

Q. The coastline of India is undergoing a silent retreat due to multiple interacting 

forces. Discuss how the interplay of tectonics, sediment transport, human 

interventions, and climate change is reshaping India's coastal geography. (15 M) 

Introduction 

India’s 7,516 km coastline is witnessing erosion, submergence, and geomorphological 

shifts due to a combination of natural and anthropogenic factors. A 2022 study by the 

National Centre for Coastal Research (NCCR) found that almost 33% of India’s 

coastline is eroding, threatening coastal communities, biodiversity, and infrastructure. 

Body 

Tectonics and coastal retreat 

1. Subduction and upliftment: The Indo-Australian Plate movement leads to coastal 

landform changes, with subduction causing coastal subsidence and upliftment 

altering shoreline structures. 

o Eg: Sundarbans delta is sinking due to subsidence and sea-level rise. 

2. Seismic activity and tsunamis: Underwater earthquakes create tsunamis, 

accelerating erosion and reshaping coastal topography. 

o Eg: 2004 Indian Ocean Tsunami led to massive coastline alterations, 

especially in the Andaman & Nicobar Islands. 

3. Ganges-Brahmaputra delta compaction: Natural tectonic compaction in eastern 

India contributes to sediment loss, exacerbating shoreline retreat. 

o Eg: Ghoramara Island (West Bengal) has lost 50% of its land in the last 30 

years. 

4. Micro-seismic activity impact: Continuous microseismic movements lead to 

gradual land subsidence, increasing the vulnerability of coastal regions. 

o Eg: Kutch region (Gujarat) is slowly subsiding due to tectonic adjustments. 

Sediment transport and coastline reshaping 

1. Disruption of longshore drift: Reduced sediment transport due to dam construction 

on major rivers leads to coastal erosion. 

o Eg: Farakka Barrage (West Bengal) has contributed to erosion in Digha 

and Sagar Island. 

2. Delta starvation and sediment deficit: River sediment reaching the coast has 

dropped by 30% in the last century due to dams and embankments. 
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o Eg: Krishna and Godavari deltas are shrinking as upstream dams reduce 

sediment deposition. 

3. Mangrove degradation affecting sediment stability: Loss of mangroves reduces 

natural sediment binding, leading to increased erosion. 

o Eg: Sundarbans (West Bengal) have lost more than 100 sq. km of land due 

to reduced sediment deposition. 

4. Offshore sand mining and seabed erosion: Unregulated sand mining accelerates 

sediment depletion, leading to coastline regression. 

o Eg: Kerala’s Alappuzha coast faces high erosion due to offshore sand 

mining. 

Human interventions and coastal vulnerability 

1. Port and harbour expansion: Large-scale port projects disrupt coastal sediment 

flow, leading to localized erosion. 

o Eg: Chennai and Ennore Ports have caused significant coastal erosion in 

North Chennai. 

2. Unregulated coastal infrastructure: Hotels, roads, and urban expansion in coastal 

areas disturb natural sand dunes and buffers. 

o Eg: Mumbai’s reclamation projects have made it highly vulnerable to storm 

surges. 

3. Illegal sand mining: Unsustainable extraction reduces beach resilience, increasing 

vulnerability to erosion. 

o Eg: Tamil Nadu's Tuticorin coast has seen severe erosion due to rampant 

sand mining. 

4. Weak enforcement of coastal regulations: Poor implementation of CRZ (Coastal 

Regulation Zone) norms leads to unchecked encroachments. 

o Eg: The 2018 Kerala floods were aggravated by violations of CRZ rules, as 

noted by the Madhav Gadgil Committee Report. 

Climate change and rising sea levels 

1. Sea level rise and land submergence: IPCC AR6 Report (2021) predicts a 50 cm 

rise in sea level by 2100, increasing coastal erosion risks. 

o Eg: Kochi and Mumbai are at high risk of partial submergence by 2050 

(NASA Climate Projections). 

2. Cyclone intensification: Warmer oceans lead to stronger and more frequent 

cyclones, accelerating coastal erosion. 

o Eg: Cyclone Amphan (2020) caused severe coastal degradation in West 

Bengal and Odisha. 

3. Changing monsoon patterns: Erratic rainfall and storm surges destabilize coastal 

ecosystems, reducing resilience. 

o Eg: Chilika Lake (Odisha) is shrinking due to erratic monsoon-induced 

sedimentation. 
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4. Loss of coastal vegetation: Rising sea temperatures and saltwater intrusion 

destroy mangroves and coral reefs, reducing coastal protection. 

o Eg: Gulf of Mannar’s coral reefs are degrading due to ocean acidification 

and warming. 

Conclusion 

India’s coastline is a dynamic and fragile ecosystem under multiple threats. To prevent 

further retreat, scientific coastal planning, strict CRZ enforcement, and ecosystem-based 

adaptation strategies are essential. The Shailesh Nayak Committee (2015) recommended 

integrating climate resilience into coastal management policies, which must be 

implemented urgently. 

Q. The Pacific Islands are on the frontlines of climate-induced migration. 

Analyze the geographical factors that make them vulnerable and discuss the 

challenges and potential strategies for climate adaptation. (15 M) 

Introduction 

The Pacific Islands face an existential threat due to rising sea levels, extreme weather, and 

coastal erosion, forcing communities to relocate. Their geographical constraints, coupled 

with limited adaptive capacity, make climate-induced migration a pressing issue. 

Body 
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Geographical factors making Pacific Islands vulnerable 

1. Low-lying atolls and small landmass: Many islands are barely 1-2 meters above 

sea level, making them highly susceptible to submersion. 

o Eg: Tuvalu and Kiribati are projected to be uninhabitable by 2050 (IPCC 

Report 2023). 

2. High exposure to cyclones and storm surges: Located in tropical cyclone-prone 

zones, frequent high-intensity storms cause massive destruction. 

o Eg: Cyclone Winston (2016) in Fiji caused damage equal to 20% of its GDP 

(World Bank). 

3. Coastal erosion and saltwater intrusion: Rising sea levels lead to land loss and 

salination of freshwater resources, threatening agriculture. 

o Eg: Marshall Islands face severe food and water insecurity due to saltwater 

intrusion (UNEP 2022). 

4. Limited freshwater availability: Many islands lack large rivers or groundwater 

sources, making them dependent on rainwater. Climate change disrupts this cycle. 

o Eg: Nauru and Tuvalu rely on desalination plants, increasing energy costs 

(ADB Report 2021). 

5. Seismic activity and land instability: Volcanic and tectonic activity leads to land 

subsidence, worsening climate impacts. 

o Eg: Solomon Islands saw five islands disappear due to erosion and 

subsidence (Nature Climate Change, 2016). 

Challenges in addressing climate-induced migration 

1. Lack of legal recognition for climate refugees: No international framework defines 

climate migrants, denying them asylum rights. 

o Eg: Teitiota v. New Zealand (2020) – A Kiribati citizen’s asylum plea was 

rejected, setting a precedent against climate refugee status (UNHRC ruling). 

2. Loss of cultural identity and sovereignty: Displacement threatens indigenous 

traditions, governance structures, and self-determination. 

o Eg: Kiribati has purchased land in Fiji as a relocation strategy, raising 

sovereignty concerns (Government of Kiribati, 2014). 

3. Inadequate financial resources for adaptation: Small island economies lack funds 

for large-scale climate adaptation projects. 

o Eg: Pacific Resilience Facility aims to raise $500 million but faces funding 

shortfalls (Pacific Islands Forum 2023). 

4. Dependence on external aid and climate finance delays: Many adaptation projects 

rely on international donors, which are slow and insufficient. 

o Eg: Green Climate Fund (GCF) has disbursed only $165 million for Pacific 

Island projects (UNFCCC 2023). 

5. Political instability and governance challenges: Fragile governance structures and 

limited administrative capacity slow down policy implementation. 

o Eg: Solomon Islands’ internal conflicts have diverted attention from climate 

policies (World Bank 2022). 

Potential strategies for climate adaptation 

1. Land buyout and planned relocation: Investing in alternative resettlement areas 

with sustainable infrastructure. 
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o Eg: Fiji's Climate Relocation and Displaced Peoples Trust Fund supports 

relocation efforts (Government of Fiji, 2019). 

2. Nature-based solutions for coastal resilience: Restoring mangroves, coral reefs, 

and seagrasses to protect against storm surges. 

o Eg: Vanuatu’s coastal restoration project reduced flood risk and enhanced 

fishery yields (WWF Report 2022). 

3. International legal recognition of climate refugees: Advocating for a global legal 

framework under UNHCR and the Paris Agreement. 

o Eg: Pacific Island Leaders have called for a “Climate Refugee Treaty” at 

COP28 (UNFCCC 2023). 

4. Enhanced climate financing mechanisms: Securing direct access to climate funds 

and debt relief for adaptation. 

o Eg: Marshall Islands’ call for “Loss and Damage Fund” to address climate 

migration costs (COP27 Outcome Document). 

5. Developing climate-resilient infrastructure: Investment in floating houses, 

desalination plants, and renewable energy grids to sustain island life. 

o Eg: Kiribati’s floating island prototype project aims to ensure long-term 

habitation (Pacific Climate Change Centre 2023). 

Conclusion 

The Pacific Islands’ survival depends on urgent global action through legal recognition, 

financial support, and resilient adaptation. Strengthening regional cooperation and 

technological innovation can ensure a dignified and sustainable future for these 

vulnerable communities. 

Q. Analyze how agricultural runoff, industrial effluents, and heavy metal 

contamination individually impact the health of Indian river systems. How does 

this deterioration further affect public health? 

Introduction 

India’s river systems are under severe stress due to pollutants from agricultural runoff, 

industrial effluents, and heavy metals, posing significant environmental and public health 

risks. This pollution has escalated due to rapid industrialization, unchecked waste disposal, 

and intensive farming practices. 

Body 

Impact of agricultural runoff on Indian river systems 

1. Excessive nutrient loading: Fertilizers containing nitrates and phosphates promote 

algal blooms, depleting oxygen levels. 

o Eg: Algal blooms in the Yamuna River have led to aquatic life depletion. 

2. Pesticide contamination: Residual pesticides like DDT and Endosulfan enter water 

bodies, affecting aquatic organisms and bioaccumulating in the food chain. 

o Eg: High Endosulfan residues were detected in the Periyar River, Kerala. 
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3. Soil erosion and sedimentation: Uncontrolled runoff deposits excess silt and debris, 

altering river morphology and affecting aquatic ecosystems. 

o Eg: Excessive siltation in the Kosi River worsens its flood intensity. 

4. Antibiotic resistance risks: Runoff from poultry and livestock farms carries 

antibiotic residues, fostering resistant bacterial strains. 

o Eg: Lancet (2021) highlighted antibiotic traces in the Ganga River near 

Varanasi. 

Impact of industrial effluents on Indian river systems 

1. Toxic chemical discharge: Industries release harmful chemicals like arsenic, 

mercury, and cyanide, poisoning aquatic ecosystems. 

o Eg: Buddha Nullah, Punjab, turned black due to industrial waste discharge. 

2. Alteration of pH and temperature: Industrial effluents disrupt the river’s pH 

balance and thermal stability, damaging aquatic biodiversity. 

o Eg: Effluents from textile factories in Tiruppur, Tamil Nadu, reduced 

dissolved oxygen levels in the Noyyal River. 

3. Bioaccumulation in fish stocks: Toxic metals accumulate in fish tissues, affecting 

both aquatic species and dependent populations. 

o Eg: Fish in the Hooghly River were found contaminated with lead and 

cadmium (West Bengal Pollution Control Board, 2023). 

4. Depletion of dissolved oxygen (DO): Organic waste from paper mills, tanneries, and 

distilleries leads to rapid DO depletion. 

o Eg: The Gomti River near Lucknow faces oxygen depletion due to effluent 

inflows. 

Impact of heavy metal contamination on Indian river systems 

1. Persistent pollution risk: Heavy metals like lead, cadmium, and nickel persist in 

sediments for decades, making decontamination difficult. 

o Eg: The Ghaggar River in Punjab recorded dangerous lead and cadmium 

levels (ICMR Study, 2024). 

2. Groundwater contamination: Heavy metals leach into aquifers, posing long-term 

threats to drinking water sources. 

o Eg: Arsenic contamination in the Ganga-Brahmaputra basin affects 

millions in Bihar and West Bengal. 

3. Bioaccumulation and toxicity: Heavy metals accumulate in fish, crops, and 

livestock, posing risks through the food chain. 

o Eg: Elevated mercury levels in fish from the Chaliyar River, Kerala. 

4. Corrosion of infrastructure: Heavy metal-laden water accelerates pipe corrosion, 

releasing additional toxins. 

o Eg: High iron content in the Brahmani River, Odisha, caused severe pipeline 

damage. 
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Impact of deteriorating river health on public health 

1. Cancer risks: Heavy metals like cadmium and lead are classified as Group 1 

carcinogens by the WHO, increasing cancer risks. 

o Eg: The ICMR study (2024) linked polluted drains in Punjab with rising 

cancer cases. 

2. Waterborne diseases: Contaminated rivers increase outbreaks of cholera, 

dysentery, and hepatitis. 

o Eg: The Ganga River pollution has been linked to cholera outbreaks in 

Varanasi. 

3. Neurological and developmental disorders: Lead and mercury exposure impairs 

brain development, particularly in children. 

o Eg: The Minamata disease incident in Japan stands as a global reminder of 

mercury poisoning risks. 

4. Endocrine disruption and fertility issues: Prolonged exposure to hormone-

disrupting metals like arsenic and nickel causes fertility decline. 

o Eg: A 2023 study by the Punjab Agricultural University linked high 

infertility rates to heavy metal exposure in Punjab’s industrial zones. 

Conclusion 

Unchecked agricultural runoff, industrial effluents, and heavy metal pollution are creating a 

multidimensional crisis for India’s river systems and public health. Urgent implementation of 

polluter pays principles, bio-remediation practices, and community-led initiatives is 

crucial to restoring ecological balance and safeguarding human well-being. 

Q. Analyse the linkage between black carbon pollution and monsoon variability 

in South Asia. Examine its implications for regional agriculture and water 

security. Suggest comprehensive measures to mitigate these impacts. (15 M) 

Introduction 

Black carbon, a potent climate pollutant, absorbs solar radiation, altering atmospheric 

heating patterns and disrupting monsoon cycles in South Asia. This poses severe risks to 

agriculture, water resources, and regional climate stability. 

Body 
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Linkage between black carbon pollution and monsoon variability 

1. Atmospheric heating and circulation shift: Black carbon heats the atmosphere, 

weakening the temperature gradient essential for monsoon wind circulation. 

o Eg: A study by ICIMOD (2025) highlights increased atmospheric warming 

over the Indo-Gangetic Plain, delaying monsoon onset. 

2. Disruption of cloud formation: Black carbon particles alter cloud microphysics, 

reducing cloud droplet size and decreasing overall precipitation. 

o Eg: Research published in Nature Communications (2023) reported reduced 

rainfall intensity in India's eastern regions due to altered cloud condensation. 

3. Shifting monsoon patterns: Accumulation of black carbon over the Indian Ocean 

disrupts the Indian Ocean Dipole (IOD), affecting monsoon variability. 

o Eg: The 2020 IMD Report highlighted IOD disruptions during the delayed 

monsoon onset that year. 

4. Increased extreme rainfall events: Uneven atmospheric heating accelerates 

convective storms, intensifying extreme rainfall events. 

o Eg: The Kerala floods (2018) were partially linked to intensified convection 

caused by localized atmospheric heating. 

5. Suppression of rainfall in dry regions: Black carbon accumulation over semi-arid 

regions suppresses cloud formation, intensifying drought conditions. 

o Eg: Parts of Rajasthan experienced lower monsoon precipitation in 2022, 

exacerbated by black carbon hotspots. 

Implications for regional agriculture and water security 

1. Crop yield reduction: Erratic rainfall disrupts sowing cycles, reducing crop 

productivity and increasing farmer distress. 
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o Eg: The Punjab Agricultural University (2024) reported a 15% drop in 

wheat yields due to late monsoon onset. 

2. Irrigation stress: Shifting rainfall patterns reduce groundwater recharge and deplete 

reservoir levels. 

o Eg: Nagarjuna Sagar Dam reported a 30% reduction in water storage in 

2023, affecting irrigation in Andhra Pradesh and Telangana. 

3. Soil erosion and degradation: Intense rainfall accelerates topsoil erosion, 

diminishing soil fertility. 

o Eg: Severe topsoil erosion in Assam's Brahmaputra basin reduced arable 

land by 8% in 2022. 

4. Flood risks and crop loss: Black carbon-induced extreme weather events increase 

the frequency of devastating floods, damaging crops. 

o Eg: The Uttarakhand floods (2021) led to large-scale crop destruction in 

hilly regions. 

5. Impact on glacial melt and river flows: Black carbon deposition accelerates glacial 

retreat, reducing long-term river water flow. 

o Eg: The Hindu Kush Himalaya Report (2025) predicts a 30% glacier 

volume reduction by 2050, threatening rivers like the Ganga and 

Brahmaputra. 

Comprehensive measures to mitigate these impacts 

1. Promoting clean cooking technologies: Scaling up cleaner alternatives like LPG, 

electric stoves, and solar cookers in rural areas to reduce black carbon emissions. 

o Eg: The Ujjwala Yojana (2023) expanded its outreach to marginalized 

households, reducing biomass dependency. 

2. Regulating brick kiln emissions: Implementing emission standards and promoting 

cleaner kiln technologies to reduce black carbon output. 

o Eg: The Zig-Zag Kiln technology introduced in West Bengal (2022) reduced 

particulate emissions by 40%. 

3. Strengthening waste management systems: Improved solid waste collection and 

management to prevent open burning, a major black carbon source. 

o Eg: The Indore Municipal Model (2024) demonstrated effective waste 

segregation and biomass conversion. 

4. Incorporating black carbon targets in NDCs: Aligning black carbon reduction 

strategies with India's climate commitments under the Paris Agreement. 

o Eg: The India Cooling Action Plan (ICAP) includes measures for reducing 

short-lived climate pollutants. 

5. Promoting agroforestry and soil conservation: Expanding agroforestry practices 

and mulching to reduce soil erosion and mitigate monsoon variability impacts. 

o Eg: The Bundelkhand Agroforestry Project (2024) improved crop resilience 

in drought-prone areas. 

Conclusion 
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Addressing black carbon pollution through cleaner technologies, stringent emission norms, 

and adaptive agriculture strategies is crucial to safeguarding South Asia's monsoon patterns 

and regional climate stability. Proactive interventions can mitigate environmental risks while 

ensuring food and water security. 

 


