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Indian culture will cover the salient aspects of Art Forms, literature and
Architecture from ancient to modern times.

Q. “The Bhakti movement represented a radical democratisation of spiritualauthority.”
Analyse this transformation. Examine how Bhakti saints challengéhsocial hierarchigs:
Evaluate the long-term cultural impact on Indian society. (15 M)

Introduction

The Bhakti age marked a cultural shift where devotion became a deeply personal act, dissolving barriers of
language, caste and priestly authority. It opened spiritual participation to millions who had once been
excluded from scriptural or ritual pathways.

Body

Analysing the transformation

1. Decentralising spiritual access: Bhakti allowed individuals direct communion with the divine
without ritual intermediaries, weakening priestly monopoly.
Eg: Ramananda (14th-15th century) preached remembrance of Ram as a universal path.

2. Vernacularising sacred knowledge: Saints used regional languages to communicate complex
philosophical ideas, democratising spiritual discourse.
Eg: Tulsidas(c. 1574) wrote Rameharitmanas in Awadhi, enabling common people to access
Ram’s story beyond Sanskrit texts.

3. Simplifying religious practice: Bhakti emphasised heartfelt devotion over ritual correctness,
empowering.those excluded by ritual purity norms.
Eg: Namdev (23th—14th century) stressed bhakti over ritual, allowing followers from all castes to
participate fully.

4. Promoting emotional devotion: Spirituality shifted from scholastic debates to experiential
devetion, making religion an intimate personal journey.
Eg: Meerabai’s passionate bhajans redefined worship through love rather than scholarly training.

5. Rejecting doctrinal rigidity: Bhakti accepted multiple philosophical paths—Saguna and Nirguna—
broadening space for diverse spiritual identities.
Eg: Kabir blended elements of VVaishnavism and Sufi thought, rejecting rigid theological
boundaries.

How Bhakti saints challenged social hierarchies

1. Rejecting caste-based exclusion: Saints rejected purity—pollution norms, declaring all humans
spiritually equal—an idea echoed later in Article 14.




Eg: Kabir criticised caste pride (“Jati na piicho sadhu k1”), asserting spiritual worth independent of
birth.

Uplifting marginalised professions: Bhakti elevated artisans and labouring classes by recognising
their spiritual potential and poetic authority.

Eg: Ravidas, a leatherworker, produced revered devotional poetry still central to equality
movements.

Expanding space for women mystics: Women claimed independent devotional authority, resisting
patriarchal control over religious spheres.

Eg: Akka Mahadevi (12th century) defied social norms by becoming a wandering saint composing
Vachanas.

Creating egalitarian communities: Bhakti satsangs brought people of different castes together,
breaking rigid social segregation patterns.

Eg: Varkari gatherings in Maharashtra unified peasants, artisans and elites in shared pilgrimage.
Challenging scriptural privilege: Saints questioned Brahmanical authority over sacred:knowledge,
widening access to religious learning.

Eg: Basavanna (12th century) criticised scriptural menopoly and promoted Anubhava Mantapa, a
forum for open spiritual dialogue.

Long-term cultural impact on Indian society

1. Rise of rich vernacular literary traditions: Bhakti poetry seeded major regional literatures,
shaping linguistic identities across India.
Eg: Tukaram’s Abhangs enriched Marathi literature and remain central to Maharashtra’s cultural
imagination.

2. Strengthening inter-religious harmony: Shared devetional idioms facilitated peaceful coexistence
and cultural syncretism across communities.
Eg: Guru Granth Sahib includes verses of Kabir, Ravidas and Namdev, symbolising cross-
religious respect.

3. Shaping later socio-religious reformsmovements: Bhakti’s egalitarian themes inspired modern
reformers and align with Articles 15 and 17.
Eg: Jyotiba Phule drew from Sant Ravidas’ critique of caste inequality to build anti-caste reform.

4. Establishing.community-based forms of worship: Collective singing, kirtans and bhajans created
lasting participatory traditions of devotion.
Eg: ISCKON’s.modern Kirtan culture traces roots to early Bhakti group singing practices.

5. “Creating pan-Indian cultural continuity: Bhakti transcended regional boundaries, knitting together
diverse traditions into a common devotional ethos.
Eg: Thespread of Gita Govindam from Odisha across India demonstrates how Bhakti texts unified
cultural landscapes.

Conclusion

The Bhakti movement reshaped India’s spiritual culture by dismantling ritual hierarchies, widening social
participation and enabling a rich vernacular and egalitarian devotional tradition. Its inclusive legacy
continues to shape India’s cultural unity and social imagination.




Q. Examine how intangible cultural heritage anchors civilisational continuity beyond physical
monuments. Evaluate the role of community custodians in preventing ritual and performative
decline. (10 M)

Introduction

India’s civilisational continuity survives not merely through stone, script or monumentality but through
lived ritual, oral, musical and performative traditions that maintain philosophical meaning even when
physical structures fade.

Body

Intangible heritage anchoring continuity beyond monuments

1. Embodied cultural memory: Ritual recitation, oral lore and craft techniques,preserve worldview in
human practice rather than architectural permanence.
Eg: Buddhist chanting of Ladakh continues monastic cosmology irrespective of monastery
renovation cycles.

2. Performative knowledge transmission: Dance and theatre forms transmit aesthetics, ethics and
metaphysics which cannot be fossilised in structure.
Eg: Koodiyattam sustains Natyashastra interpretive grammar beyond temple stage settings.

3. Ritual ecology and time consciousness: Festivals retain cosmological calendars and agrarian
rhythms that built heritage cannot encode.
Eg: Chhath Mahaparv embodies solar veneration and riverine ecology despite urban dislocation.

4. Plural cultural identity continuity: Oral epics, folk narratives and regional languages create
continuity beyond state-preserved monuments.
Eg: Ramayani recitations preserve vernacular.cosmology and kinship ethics independent of textual
canon.

5. Intangible meaning over material form: Sacred sound, gesture and symbol sustain metaphysical
continuity that architecture.cannot convey alone.
Eg: Vedic chanting lineages maintain intonation-led ritual continuity regardless of temple redesign
or relocation.

Role of community custodians in preventing ritual and performative decline

1.° Lineage-rooted pedagogy: Transmission through hereditary musicians, akhadas and gurus ensures
grammar 1s not diluted by commercial remixing.
Eg: Gotipua custodians retain pre-classical Odissi movement vocabulary beyond stage reinvention.
2. Everydaypractice culture: Regular ritual performance prevents heritage from becoming occasional
spectacle.
Eg: Paika akhada communities sustain martial ritual identity through continuous village training
cycles.
3. Resistance to homogenised aesthetics: Custodians guard regional nuance against standardised
national programming.
Eg: Rajasthan Kalbelia groups protect desert rhythm and movement idiom against fusion overlays.
4. Semantic and sacred integrity: Custodians preserve purpose, not just form, thus preventing ritual
from collapsing into display.




Eg: Vedic oral lineages protect accentual precision foundational to ritual efficacy, not
entertainment.

5. Custodial authority in cultural authorship: Communities remain interpreters of their tradition
rather than passive museum subjects.
Eg: Assam Bhaona troupes curate community-coded Vaishnav dramaturgy rather than outsourced
curation.

Conclusion

Civilisational continuity thrives when communities remain bearers, translators and.transmitters of
meaning; preservation must privilege lived practice over curated display to prevent‘heritage from becoming
memory without inheritance.

Q. Indian music is a civilisational memory, not merely an aestheti¢ pkactice. How dogs\musical
continuity reflect India’s cultural resilience? (10 M)
Introduction

Across millennia, Indian music has served as a carrier of sacred knowledge, community memory and
philosophical worldview. Its survival through political transitions highlights how: India’s cultural identity is
anchored in lived, embodied musical traditions rather than formal institutions alone.

Body

Indian music as civilisational memory

1. Sacred foundation and scriptural continuity: The musical heritage emerging from Sama Veda
chanting embeds sound into ritual, cosmology and spiritual order.
Eg: Sama Veda recensions continue in Kerala.and Karnataka temples, retaining early melodic
frameworks (sources lGNCA).

2. Oral custody beyond state power: Guru-shishya parampara ensured uninterrupted transmission of
ragas and compositions despite collapse of kingdoms or migration of musicians.
Eg: Agra and Gwalior gharanas sustained repertoire despite waning Mughal courts.

3. Temple=court—folk circulation: Music travelled between ritual spaces, royal courts and agrarian
cultures, preventing stagnation and ensuring continuous renewal.
Eg: Maharashtra’s Kirtan—Natyasangeet-Bhajan continuum evolved across religious and
theatrical platforms.

4. "Philosophical anchoring in metaphysics: Concepts like Nada Brahma framed music as
manifestation.of universal consciousness, giving it a purpose beyond entertainment.
Eg: Sangita Ratnakara (13th century) codified music as spiritual discipline influencing both
Hindustani and Carnatic traditions.

5. Ritual and seasonal embedding: Music became inseparable from rituals, festivals and agricultural
cycles, making it a community archive of lived temporality.
Eg: Raga Malhar linked to monsoon rituals, still performed in seasonal concerts.

Musical continuity as cultural resilience

1. Bhakti and Sufi democratisation: These movements made music accessible across caste, region
and religion, strengthening social cohesion.




Eg: Kabir, Tukaram and Amir Khusrau compositions remain central to kirtan and gawwali
traditions.

2. Adaptation without dilution: Indian music absorbed Persian, folk and regional influences while
maintaining raga—tala grammar.
Eg: Khayal gayaki integrated Persian aesthetics but retained core melodic discipline.

3. National revival under colonialism: Music provided cultural self-assertion during nationalist
movements, reinforcing continuity under political stress.
Eg: V. D. Paluskar’s Gandharva Mahavidyalaya (1901) institutionalised classical music outside
royal patronage.

4. Constitutional and institutional protection: Article 29 safeguards cultural distinctiveness,
supporting diverse musical traditions through state recognition.
Eg: Sangeet Natak Akademi’s 2024 archive modernisation preserves endangered folk repertoires.

5. Community-led festival ecosystems: Public congregations maintain repertoire, pedagogy and
collective memory across generations.
Eg: Thiruvaiyaru Aradhana festival keeps Tyagaraja kritis alive as shared.culturaldevotion.

6. Linguistic and regional plurality: Music preserved linguistic identity while enabling cultural
integration across regions.
Eg: Baul (Bengal), Pandavani (Chhattisgarh),Yakshagana (Karnataka) sustain oral epics
through music.

Conclusion

Indian music endures because it is embedded.in ritual, philosophy and social life, not confined to
performance halls. Strengthening community pedagogy and digital archiving together will ensure this
civilisational memory remains resilient in the modern era.

Q. Examine the philesophical foundations anderlying the Natya Shastra. Analyse how
metaphysics and aesthetics areinterfimked in the text. Assess its place in Indian intellectual
history. (15 M)

Introduction

Composed between c. 200 BCE=200 CE, the Natya Shastra attributed to Bharata Muni represents
India’s earliest. comprehensive attempt to systematise art, emotion, and performance within a philosophical
framework. It elevates aesthetics into a disciplined medium of ethical, metaphysical, and social reflection.

Body

Philosophical foundations underlying the Natya Shastra

1. Dharma-oriented conception of art: Natya is conceived as a means to uphold dharma, educate
society, and regulate conduct, reflecting the Indian view that knowledge must serve moral order.
Eg: Natya as the “Fifth Veda”, explicitly stated in Chapter 1, intended to transmit ethical values to
all sections of society, including those excluded from Vedic study.

2. Democratisation of knowledge: The text positions performance as an accessible epistemic medium,
moving philosophy beyond ritual elites to the wider public.




Eg: Use of Itihasa-Purana narratives in drama to communicate moral and social ideals in a
comprehensible form.

Loka-vyavahara as epistemic base: Artistic truth is grounded in worldly experience, asserting that
aesthetics must reflect lived social reality.

EgQ: Bharata’s insistence that drama draws themes from human conduct, emotions, and social
relations, not abstract speculation.

Ethical regulation of emotions: Emotions are refined and disciplined, not indulged, aligning with
Indian philosophical concerns for inner balance.

Eg: Prescribed emotional moderation through Abhinaya, ensuring restraint and.coherence in
expression.

Integration of purpose and pleasure: The text harmonises Ananda (aesthetic pleasure) with
Lokasangraha (social welfare), reflecting holistic Indian philosophy.

Eg: Drama envisioned as simultaneously instructive and pleasurable, preventing moral decay
while engaging audiences.

Interlinkage between metaphysics and aesthetics

1.

Rasa as transcendental experience: Rasa represents a distilled;.contemplative aesthetic bliss,
distinct from ordinary emotion.

Eg: Abhinavagupta (10th-11th CE) interpreted Rasa as alaukika ananda, linking aesthetics with
higher consciousness.

Bhava to Rasa transformation: Individual'emotions (Bhava) are universalised into shared aesthetic
experience (Rasa), reflecting metaphysical universality.

Eg: The Rasa Sutra—“Vibhava-Anubhava-Vyabhichari-samyogad rasa-nishpattih”.

Unity of body, mind, and consciousness: The fourfold Abhinaya system reflects Indian
metaphysical beliefdn integrated existence.

Eg: Sattvika Abhinaya emphasises inner/psychological states, resonating with Upanishadic notions
of consciousness.

Role of the Sahridaya: Aesthetic experience requires a cultivated spectator, paralleling Indian
epistemalogy that values refined awareness.

Eg: The coneept of Sahridaya in later aesthetic thought as an ideal perceiver of Rasa.

Aesthetics as regulated consciousness: Artistic experience mirrors philosophical ideals of
detachment without withdrawal, allowing engagement without emotional bondage.

Eg: Enjoyment of tragedy without personal suffering, reflecting contemplative distance.

Place of the Natya Shastra in Indian intellectual history

1.

Foundational text of Indian aesthetics: It laid the earliest systematic foundation for Rasa theory,
shaping later aesthetic schools.

Eg: Anandavardhana’s Dhvanyaloka (9th CE) builds upon Bharata’s Rasa framework.

Bridge between philosophy and practice: Unlike abstract darshanas, it embeds philosophy in
performative and cultural practice.

Eg: Philosophical ideas operationalised through drama, music, and movement.




3. Continuity of intellectual tradition: The text influenced centuries of thinkers, ensuring doctrinal
continuity.
Eg: Commentarial tradition culminating in Abhinavagupta’s Abhinavabharati.

4. Pan-Indian cultural synthesis: It provided a common theoretical framework accommodating
regional diversity.
Eg: Classical forms such as Bharatanatyam, Kathakali, and Kutiyattam draw explicitly from
Natya Shastra principles.

5. Living civilisational legacy: Its relevance persists through India’s intangible cultural heritage.
Eg: Recognition of classical performance traditions by Sangeet Natak Akademi as rooted in Natya
Shastra categories.

Conclusion

The Natya Shastra occupies a unique position in Indian intellectual history, synthesising metaphysics,
ethics, and aesthetics into a coherent worldview. By transforming artiinto a disciplined path.of universal
experience, it continues to anchor India’s cultural and philosophical continuity.

Q. “Indian architectural traditions often integrated scientific knowledge into built form”.
Illustrate this statement with suitable examples. Diseuss its cultural'significance. (10 M)

Introduction

Indian architectural traditions transformed scientific knowledge into visible, functional, and enduring built
forms. Architecture became a medium through which astronomy, mathematics, hydrology, and
environmental science were practiced collectively and.embedded into everyday cultural life.

Body

Integration of scientific knowledge into built form

10




Astronomy and time measurement through architecture: Built structures were designed to track
celestial movements with precision.

Eg: Jantar Mantar, Delhi (completed 1724) contains instruments like the Samrat Yantra,
enabling accurate solar time and declination measurements using shadow geometry.

Solar alignment and cosmic geometry in temple design: Temples were aligned according to solar
paths and cosmological principles.

Eg: Sun Temple, Konark (13th century) is aligned so that first rays of the sun illuminated the
sanctum, integrating astronomy with sacred architecture.

Mathematical geometry and proportional systems: Architecture followed precise geometric grids
and ratios rooted in mathematical knowledge.

Eg: Vastu Purusha Mandala guided temple layouts using square grids and.proportional
symmetry, ensuring structural balance and cosmic order.

Hydrological science in water architecture: Structures reflected advanced understanding of
groundwater recharge, evaporation control, and structural load.

Eg: Rani ki Vav, Gujarat (11th century) used stepped geometry, depth variation;and
temperature moderation to ensure perennial water access:

Environmental engineering and climate adaptation: Architecture responded scientifically to
climate conditions such as heat, rainfall, and airflow.

Eg: Indus Valley cities like Mohenjo-daro(c. 2500 BCE) used grid planning, drainage
gradients, and baked brick technology forurban sanitation.

Cultural significance of science-based architecture

1. Public accessibility of scientific. knowledge: Science was made visible and verifiable through
shared spaces rather than confined to texts.
Eg: Observatories and temples allowed collective observation of time and seasons, reinforcing
knowledge as a public social activity.

2. Legitimisation of political and, ritual authority: Scientific control over time and resources
strengthened /governance and ritual order.
Eg: Accurate calendars derived from observatories regulated taxation cycles, festivals, and
state ceremonies, linking sciencewith authority.

3. Integration of sacred and scientific worldviews: Scientific principles were embedded within
religious.and cultural symbolism.
Eg: Temple architecture fused astronomy with cosmology, presenting the universe as an ordered,
measurable system.

4. Transmission of indigenous knowledge across generations: Architecture preserved scientific
understanding beyond fragile manuscripts.
Eg: Stone-built instruments and water systems ensured continuity of astronomical and
hydraulic knowledge despite low literacy levels.

5. Cultural emphasis on demonstrative knowledge: Indian traditions privileged showing and
measuring over abstract explanation.
Eg: Large-scale instruments like sundials and stepwells allowed direct verification, promoting
trust in shared procedures.

Conclusion

11




Indian architecture functioned as a bridge between science and culture by converting knowledge into lived,
observable experience. This tradition reflects a civilisation where scientific reasoning, governance, and
cultural meaning evolved together through enduring built forms.

Modern Indian history from about the middle of the eighteenth century
until the present- significant events, personalities, issues.

Q. Indian communism evolved more as a response to colonial socio-econgie conditions than
as a direct replication of Soviet ideology. Explain this statement and assess its implications for
the early trajectory of the communist movement in India. (10 M)

Introduction

Indian communism emerged from the material realities of colonial exploitation.and social inequality,
shaping a distinct ideological path rooted in Indian conditions rather than.doctrinaldmitation of foreign
revolutions.

Body

Indian communism evolved from colonial socie-economic:conditions

1. Colonial agrarian exploitation asithe core driver: Highland revenue, zamindari oppression, and
chronic indebtedness pushed communists toprioritise peasant mobilisation over abstract
revolutionary theory.

Eg: Kisan struggles in Bengal and coastal Andhra focused on rent reduction, tenancy rights, and
debt relief, reflecting lived agrarian‘distress rather than Soviet-style collectivisation.

2. Labour exploitation under colonial capitalism: Early communist politics centred on immediate
workplace issuesiarising from colonial industrial structures.

Eg: Bombay textile workers’ strikes in the 1920s addressed wages, long working hours, and job
insecurity, showing pragmatic engagement with colonial labour conditions.

3. Semi-feudal social structure shaping ideology: The absence of a large industrial proletariat
compelled Indian communists to adapt Marxism to a predominantly agrarian society.

Eg: Peasant—worker alliances became central to communist strategy, unlike the factory-centred
revolutionary model of Russia.

4. National'gppression influencing class politics: Colonial domination merged anti-imperialism with
class struggle, reshaping communist priorities.

Eg: Opposition to British imperialism alongside class mobilisation distinguished Indian
communism from purely class-based Soviet ideology.

5. Selective ideological adaptation rather than replication: Marxism was interpreted through Indian
historical and social contexts rather than copied mechanically.

Eg: Emphasis on anti-feudal and anti-colonial stages before socialism reflected contextual
adaptation rather than immediate revolutionary overthrow.

Implications for the early trajectory of the communist movement in India

12




1. Regional concentration of communist strength: The movement expanded where colonial socio-
economic pressures were most intense.
Eg: Strong communist bases in Kerala, Bengal, and Telangana corresponded with severe
agrarian inequalities and militant peasant struggles.

2. lIssue-based mass mobilisation over doctrinal purity: Early communists prioritised concrete socio-
economic demands to build mass support.
Eg: Campaigns on wages, land rents, and food scarcity gained traction among workers and
peasants more than abstract revolutionary calls.

3. Tactical engagement with nationalist politics: Contextual evolution led to ceeperation and tension
with the broader freedom movement.
Eg: Participation in trade unions and peasant fronts during the 1930s reflected pragmatic
alignment with anti-colonial currents.

4. Gradual acceptance of constitutional politics: The socio-economic¢ orientation facilitated
adaptation to democratic processes after independence.
Eg: Electoral participation by communist parties after 1952 showed institutional integration
rather than rejection of parliamentary democracy.

5. Enduring ideological diversity within Indian communism: Context-driven evolution produced
internal debates on strategy and revolution.
Eg: Differences over parliamentary versusirevelutionary paths emerged from varied regional
and social experiences under colonial rule.

Conclusion

By evolving from colonial socio-economic realities,Andian communism acquired mass relevance but also
regional limitations. This contextual-arigin explains its distinctive blend of radical social critique and long-
term engagement with democratic politics.

The Freedom Struggle —its various stages and important
contributors/comtxibutiens¥som different parts of the country.

Q. Explain the role of RajendraiRrasad in the Champaran and non-cooperation movements.
How did thesé@experiences Shape fis later constitutional responsibilities? (10 M)
Introduction

Rajendra Prasad emerged as one of the most disciplined organisers of Gandhian mass mobilisation in Bihar,
developing a reputation for administrative calm and moral firmness. These formative years eventually built
the ethical and consensual leadership style he displayed in the Constituent Assembly and as the first
President.

Body
Role of Rajendra Prasad in Champaran and non-cooperation movements

1. Key organisational support to Gandhi in Champaran 1917: He mobilised local volunteers,
documented peasant grievances and coordinated enquiries, strengthening the movement’s credibility.
Eg: Gandhi’s Collected Works record Prasad’s role in arranging surveys of indigo ryots and
facilitating communication with the Champaran peasants.
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2. Bridging peasants and national leadership: His bilingual skills and deep social presence allowed
effective transmission of Gandhian ideas at the grassroots.
Eg: Bihar and Orissa Provincial Congress Committee archives highlight how he handled
petitions and local mobilisation for the Champaran enquiry committee.

3. Leading Bihar participation in the non-cooperation movement (1920): He promoted boycott of
councils, foreign cloth and government schools with careful organisational discipline.
Eg: Indian National Congress reports (1920-22) show Prasad overseeing Bihar’s constructive
programmes such as spinning and national schools.

4. Emphasis on non-violence and disciplined Satyagraha: He repeatedly intervened to prevent
outbreaks of violence, aligning Bihar’s campaign with Gandhian moral prin€iples.
Eg: Contemporary newspaper accounts (Searchlight, 1921) note his appeals to maintain peace
during protests in Patna.

How these experiences shaped his later constitutional responsibilities

1. Consensus building in the Constituent Assembly: HissChamparan experience of mediating diverse
peasant concerns helped him preside with neutrality and dignity over the Assembly’s debates.

Eg: Constituent Assembly Debates (CAD) records show that-under his presidency contentious
issues such as Minority Rights (Advisory Committee) were handled through consensus rather than
confrontation.

2. Commitment to constitutional morality under Articles 52—60:His understanding of Gandhian
restraint translated into a dignified, non-partisan presidency grounded in limited constitutional
authority.

Eg: As President (1950-62), heupheld Article 74 (aid and advice of the Council of Ministers),
reinforcing the parliamentary system without institutional friction.

3. Ethical discipline in public office:Mass-movement training in patience, non-violence and
administrative organisation shaped his constitutional conduct marked by sobriety and restraint.

Eg: Scholars such as Bipan Chandra note that his Satyagraha background shaped his reluctance to
exceed constitutional boundaries duringearly Centre—State disputes.

4. Upholding unity during early.republic consolidation: His grassroots exposure to agrarian
suffering deepened his commitment to national integration in the post-Partition era.

Eg: His addresses to Parliament in the early 1950s stressed fraternity and constitutional duty,
reinforcing the values of the Preamble.

Conclusion

Rajendra Prasad’s early Satyagraha experience forged in Champaran and non-cooperation provided both
moral grounding and organisational discipline, enabling him to nurture India’s constitutional institutions
with dignity, restraint and a commitment to consensual nation-building.

Q. British India viewed Nepal not as a neighbour but as a strategic buffer. Examine the
geopolitical logic. How did this define military-diplomatic arrangements? (10 M)

Introduction
Nepal’s location between the British Indian Empire and the Qing sphere turned the Himalayas into a
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deliberate political rampart. This “frontier buffering” ensured that British security in Bengal and North India
remained insulated from northern incursions and continental rivalries.

Body

Geopolitical logic of using Nepal as a buffer

1.

Himalayan shield against rival empires: Nepal’s mountainous terrain offered depth for British
defence in the context of Russia—Britain rivalry in Central Asia.

Eg: Great Game assessments in British archives (India Office Records) emphasised Nepal as a
protective frontier to deter Russian—Tibetan expansion.

Post-Sugauli territorial recalibration: The Sugauli Treaty 1816 restricted Nepal’s expansion and
brought British oversight over its diplomatic engagements to prevent a northern breach.

Eg: Sugauli’s border alignment reduced territory like Kumaon—Garhwal from Nepal to.secure
British Himalayan surveillance.

Control without annexation: British India preferred supervisory diplomacy over direct rule to avoid
overstretch while retaining leverage.

Eg: Resident at Kathmandu (post-1816) maintained intelligence-gatheringand political reporting
without colonial annexation.

Trade corridors as strategic assets: British aimwas to prevent Nepal-Tibet trade from allowing
continental powers an entry route.

Eg: Trans-Himalayan passes (Kuti, Mustang) were monitored through British-controlled customs
oversight.

Military—diplomatic arrangements shaped by buffer strategy

1.

Gurkha recruitment as imperialstabiliser: Nepal became a reliable provider of disciplined
military labour rather than a potential adversary.

Eg: 1857 rebellion loyalty and World War contributions strengthened British preference for
military recruitment treaties.

Rana-British security.compact: British patronage ensured Rana autocracy remained stable in
return fortreop supply and frontier cooperation.

Eg:Jung Bahadur Rana’s 1857 support to the British secured recognition and arms access.
Diplomaticiinsulation“of Nepal: British strictly controlled Nepal’s foreign engagements to avoid
Chinese/Tibetan influence.

Eg: Foreign relations could not be conducted independently without British consent as per post-
Sugauli.arrangements.

Surveillance via Residency and Political Reports: Kathmandu Residency became a regional
intelligence centre for Himalayan diplomacy.

Eg: India Office Political Intelligence dispatches (1904-1921) documented Himalayan frontier
monitoring.

Buffer reinforcement through treaty leverage: Subsequent agreements re-affirmed the non-
interference pledge in return for loyalty and troop deployment.

Eg: 1923 Treaty of Friendship acknowledged Nepal’s independence but retained strategic British
pre-eminence.
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Conclusion

Nepal’s colonial-era role as a northern strategic glacis rested on calculated restraint rather than annexation.
This buffer model still casts its imprint on India—Nepal border sensitivity and defence cooperation, making
the Himalayan frontier not merely a geography but a strategic continuity.

Post-independence consolidation and reorganization within the country.

Q. “India’s role in the 1971 war was shaped as much by humanitarian concerns as by strategic
calculations”. Comment. (10 M)

Introduction

The 1971 crisis unfolded at a moment when India faced the largest humanitarian emergency-in.its post-
Independence history alongside a volatile security environment in South Asia. India’s response reflected a
calibrated alignment of ethical responsibility and long-term strategic reasoning.

Body

Humanitarian and strategic impulses were intertwined

1. Convergence of ethics and state interest: The humanitarian crisis directly translated into national
security and economic stress, blurring the line between moral duty and strategic necessity.
Eg: Mass displacement from East PaKistan into Indian territory in 1971, documented by
UNHCR and Government of India records, created immediate pressure on border stability and
public resources.

2. Gradual escalation rather than impulsive intervention: India’s actions evolved from relief and
diplomacy to military engagement over several months.
Eg: India refrained from direct war between March and November 1971, despite provocations,
indicating calibrated'decision-making rather than haste.

3. Moral framing to build legitimacy: Humanitarian concerns shaped India’s narrative to the
international community.
Eg: India consistently highlighted civilian suffering after Operation Searchlight on 25 March
1971 in'glebal diplomatic engagements.

Humanitarian.concerns influencing India’s role

1. Unprecedented refugee burden: The crisis strained India’s administrative, fiscal, and health
systems.
Eg: Eastern States such as West Bengal and Tripura hosted large refugee populations,
acknowledged in Parliamentary debates and Ministry of Home Affairs records (1971).

2. Risk of long-term demographic destabilisation: Prolonged displacement threatened to create
permanent settlement pressures.
Eg: Temporary refugee camps risked turning into semi-permanent settlements, raising concerns
of social and economic disruption.

3. Cultural and linguistic solidarity: Shared civilisational ties influenced India’s public and political
response.
Eg: Bengali linguistic and cultural links across the border generated domestic support for
assisting the East Pakistani population.
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4. Humanitarian diplomacy at multilateral forums: India sought international intervention before
military action.
Eg: India raised the refugee and humanitarian issue at the United Nations during 1971, though
outcomes were constrained by Cold War alignments.

5. Safe repatriation as the core humanitarian objective: Military action was seen as the only viable
path to refugee return.
Eg: Large-scale repatriation of refugees after December 1971 validated India’s humanitarian
rationale.

Strategic calculations shaping India’s role

1. Removal of eastern military vulnerability: East Pakistan allowed Pakistan strategic leverage on
India’s eastern flank.

Eg: The collapse of Pakistani forces in the eastern theatre eliminated a twe-front military
threat.

2. Strategic timing of the conflict: India chose the momentwhen geopolitical risks were manageable.
Eg: The Indo-Soviet Treaty of Peace, Friendship and Cooperation,(August 1971) reduced the
likelihood of external military intervention.

3. Decisive and time-bound military doctrine.4A short war reduced diplomatic pressure and
escalation risks.

Eg: The 13-day campaign culminating in the surrender on 16:December 1971 demonstrated
precision planning.

4. Reshaping regional power hierarchy: The eutcome altered South Asia’s strategic balance.

Eg: The surrender at Dhaka-marked the@mergence of India as the dominant regional power.

5. Post-war stabilisation framework: India sought political consolidation rather than territorial gains.

Eg: The Simla Agreement (1972) institutionalised post-war stability and bilateralism.

Conclusion

India’s role in 1971 cannot be reduced to eithercompassion or calculation alone. It stands as a rare historical
instance where humanitarian urgency and strategic foresight reinforced each other to decisively reshape
South Asia’s post-colonial order.

Q. Land reforms ttindependent India were conceived as instruments of social justice rather
than meke econemic redistribution. Discuss this statement. Assess their role in altering rural
power struetureS=(10 M)

Introduction

At Independence, India inherited deeply unequal agrarian relations rooted in colonial landlordism. Land
reforms were therefore envisaged not only to raise agricultural efficiency but to dismantle entrenched social
hierarchies and democratise rural society.

Body

Land reforms as instruments of social justice
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. Abolition of intermediaries and dignity of the tiller: The primary aim was to end exploitative
landlordism and restore social dignity to cultivators by recognising them as rights-bearing citizens
rather than subjects.

Eg: Zamindari Abolition Acts (1950-1955) across states, upheld by the Supreme Court in State
of Bihar v. Kameshwar Singh (1952), eliminated intermediaries to advance social justice, not
merely revenue efficiency.

Constitutional mandate for egalitarian agrarian order: Land reforms flowed from the
constitutional vision of reducing inequality and securing social justice, especially for marginalised
rural classes.

Eg: Article 39(b) and (c) of the Directive Principles of State Policy explicitly directed the state to
prevent concentration of material resources, forming the normative basis of land ceilings.

Tenancy reforms to protect vulnerable cultivators: Regulating rents and securing tenure aimed to
correct historically unequal power relations between landlords and tenants:

Eg: Tenancy reforms in West Bengal through Operation Barga (1978) ensured recorded
sharecroppers could not be arbitrarily evicted, strengthening their social 'security and bargaining
power.

Redistribution as corrective justice, not charity: Ceiling laws sought to redistribute surplus land
as a means of correcting historical injustice rather than achieving optimal land size alone.

Eg: The Second Five Year Plan (1956) explicitly. framed land ceilings as instruments to achieve
“social equity in rural areas,” reflecting a justice-oriented approach.

Role of land reforms in altering rural power structures

1. Weakening of traditional landed elites: By abolishing zamindari and imposing ceilings, reforms

diluted the political and social dominance of large landlords in many regions.

Eg: UP and Bihar post-zamindariabolition (early 1950s) saw the decline of absentee landlordism,
as documented by the Planning Commission land reform reviews.

Emergence of new agrarian middle classes: Ownership rights to cultivators enabled the rise of
middle peasants who gained both econemic security and political voice.

Eg: Green Revolution regions like Punjab and Haryana (1960s—70s) witnessed empowered
peasant proprietors becoming influential actors in local and state politics.

Expansion of political participation in rural areas: Land ownership facilitated access to credit,
cooperatives, and. local governance, indirectly reshaping rural leadership patterns.

Eg: Studies cited inthe 2nd Administrative Reforms Commission Report on Local Governance
(2007) note that land-owning peasants were more likely to participate in Panchayati institutions.
Limits and regional unevenness of transformation: In several regions, loopholes, benami
transfers; and poor implementation blunted the redistributive impact, preserving older hierarchies.
Eg: Dantwala Committee (1971) and later NITI Aayog land reform assessments highlighted how
ceiling evasions in eastern India restricted deeper social transformation.

Conclusion

Land reforms in independent India were fundamentally about social justice—seeking to reconfigure rural
power, dignity, and citizenship. Their mixed outcomes underline that redistribution without effective
implementation and institutional support cannot fully transform entrenched agrarian hierarchies.
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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. “Colonial boundary-making reshaped West and Central Asia more profoundly than any
single military campaign of the era.” Assess this in the context of the Durand Line. Explain
how such borders still influence regional geopolitics. (10 M)

Introduction

Late-19th-century imperial cartography-imposed borders across ethnically fluid landscapes, embedding
long-term geopolitical tensions. The Durand Line remains the most consequential'example of how colonial
lines outlived empires and reconfigured regional dynamics.

Body
Assessing colonial boundary-making in the context of the Durand Line

1. Ethnic fragmentation of Pashtun regions: The 1893 Durand Line split Pashtun tribal belts,
severing traditional kinship networks and shared economic spaces.
Eg: AREU 2023 documents major Pashtun. groups such as Ghilzai and Afridi families divided
between British India and Afghanistan.

2. Strategic buffer creation overriding territoriakhlogic: The boundary was drawn to shield British
India from Russian expansion.rather than reflect Afghan societal geography.
Eg: Hopkirk (Oxford University Press) highlights the Durand Line as a core British defensive line
in the Great Game.

3. Imposition through.unequal treaties: The agreement—reinforced by prior treaties like Gandamak
(1879)—reduced Afghan autonomy more enduringly than battlefield outcomes.
Eg: The Treaty of Rawalpindi 1919.upheld the boundary even after Afghan independence from
British influence.

4. Administrative reorganisation of frontier regions: The British integrated Balochistan and the
tribal agencies into their frontier policy, reshaping pre-existing regional governance structures.
Eg: India Office Recordsmote the reclassification of frontier territories between 1894-96 as part of
boundary demarcation.

5. "Creation of long-term territorial rigidity: Military campaigns ended, but the fixed border
crystallised apermanent geopolitical divide across a historically fluid zone.
Eg: UNhistorical mapping series records the Durand Line as one of the most contested borders
inherited from colonial Asia.

How such borders still influence regional geopolitics

1. Continuing dispute over legitimacy: Afghanistan’s refusal to recognise the Durand Line fuels
persistent diplomatic friction with Pakistan.
Eg: UN 2024 reports recorded renewed clashes over Pakistan’s fencing of the border since 2017.
2. Cross-border insurgency and insecurity: Divided tribal territories enable militant mobility,
complicating security architecture on both sides.
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Eg: UNSC Monitoring Report 2023 identified insurgent circulation through Paktika—Khost-
Kunar zones adjoining the border.

3. Impact on refugee flows and humanitarian dynamics: Conflict and instability around the frontie
produce recurrent cross-border displacement.
Eg: UNHCR 2023 estimated millions of Afghan refugees moving into Pakistan along traditional
tribal routes.

4. Instrumentalisation by global powers: The frontier remains a geopolitical pressure point
influenced by external actors through diplomacy and security engagement.
Eg: Qatar’s 2024 mediation showed the sensitivity of even referencing the Durand Line in ceasefi
statements.

5. Ethno-political mobilisation and identity conflict: The border reinforces rival national narratives
rooted in Pashtun identity and territorial claims.
Eg: International Crisis Group 2022 highlighted how contestation over Pashtun areas fuels
strategic mistrust.

Conclusion

The Durand Line demonstrates how colonial borders have'shaped political fractures more enduringly than
warfare. Unless historical grievances are addressed through cooperative mechanisms, such boundaries will
continue to destabilise regional geopolitics.

Q. “Family structures in India are undergoinglegal and social renegotiation.” Assess its
implications for gender equality. (10°\)
Introduction

India’s family system is experiencing rapid transformation due to rising education, urbanisation, legal
reforms and expanding female agency. These shifts are renegotiating authority, roles and power within
households—shaping gender relations.in profound ways.

Body
Family structures in India are undergoing legal and social renegotiation

1. Shiftfrom joint.to nuclear and stem families: Changing economic aspirations and mobility are
reshaping family authority and decision-making.
Eg: NFHS-5 (2021) shows nuclear households rising to 71%o, enabling more individual autonomy,
especially for. women.

2. Changing marital norms: Delayed marriage, higher divorce rates and increased acceptance of
singlehood reflect a renegotiation of traditional marital expectations.
Eg: NCRB 2023 records a steady rise in family dispute cases, reflecting shifting marital dynamics.

3. Legal reforms expanding rights: Laws on maintenance, guardianship and domestic violence
redefine the legal foundation of family roles.
Eg: Protection of Women from Domestic Violence Act, 2005 legally broadened the definition of
family beyond marriage.

4. Rise of women’s economic participation: Paid work is redistributing household authority and
expectations of care work.

r
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Eg: PLFS 2023-24 shows female workforce participation rising to 37%o, altering traditional gender
roles.

Evolving attitudes among younger generations: Greater emphasis on companionship, consent and
shared responsibilities signals a social rethinking of family ideals.

Eg: NITI Aayog Youth Survey shows 62% of urban youth prefer equal partnership marriages.

Implications for gender equality

1. Greater decision-making autonomy: Women gain more control over finances, careers and personal
choices as patriarchal hierarchies weaken.
Eg: NFHS-5 reports women'’s financial independence indicators improving, including independent
bank account usage at 78.6%.

2. Reduction in discriminatory family practices: Reform of personal laws and court judgments
promote equal status in marriage and inheritance.
Eg: Supreme Court in Danamma vs Amar (2018) upheld equal coparcenary rights for daughters
under Hindu Succession Act.

3. Enhanced protection of rights: Legal safeguards help women resist coercive family structures and
seek remedies against violence or abandonment.
Eg: SC in Joseph Shine (2018) struck down adultery law as discriminatory, reinforcing autonomy
and dignity.

4. Redistribution of care responsibilities: With women entering the workforce, expectations of shared
domestic labour are increasing, reducing traditional gender.burdens.
Eg: ILO 2022 notes rise in dual-income families leading to'more demand for shared household
roles.

5. Challenges of backlash and transition: Greater autonomy has also triggered resistance, emotional
stress and conflicts in families adapting.to new:norms.
Eg: NCRB 2023 shows rising cases under.Section 498A and domestic violence, reflecting
transitional tensions.

Conclusion

Renegotiated family.structures are progressively advancing gender equality by redefining roles, rights and
agency. The'next phase.must focus on embedding equality within everyday family practices through
education, social norms and sustained legal support.

Q. The legacy ofwartime atrocities often outlives the war itself. Explain this statement with
reference tothe Nanjing Massacre. Evaluate how this historical memory continues to shape
contemporary:€hina—Japan relations. (10 M)

Introduction

Certain wartime atrocities acquire a symbolic weight that extends far beyond the battlefield and the
immediate post-war years. The Nanjing Massacre of December 1937 illustrates how historical violence
can crystallise into long-term memory, shaping national identity and interstate relations decades later.

Body

How the legacy of wartime atrocities outlives the war

21




Depth of civilian suffering: The massacre involved large-scale killing of civilians and prisoners of
war, imprinting the event as a moral catastrophe rather than a routine wartime episode.

Eg: Mass executions and sexual violence over nearly six weeks after December 13, 1937
entrenched Nanjing as a symbol of extreme civilian victimisation in war.

Irreversibility of trauma: The violence created intergenerational psychological and social trauma
that survived long after military defeat and political change.

Eg: Survivor testimonies and family memory transmission across generations continue to
sustain public remembrance in China.

Transformation into national symbolism: The atrocity evolved from a historical event into a
defining marker of collective suffering and injustice.

Eg: Nanjing is commemorated nationally as a symbol of wartime suffering, rather than
remembered only as a city-specific tragedy.

Moral reference point in history: The massacre became a benchmark for.judging aggression,
militarism, and war crimes in East Asia.

Eg: Public discourse frequently cites Nanjing when condemning revival of militarist tendencies
in regional debates.

Persistence beyond legal closure: Post-war trials punished individuals but'could not erase the
emotional and moral imprint of the atrocity.

Eg: Convictions after World War Il did not lead to emotional clesure, allowing the memory to
endure independently of legal justice.

How this historical memory shapes China—Japan relations

Divergent historical narratives: Differences in interpretation and emphasis keep the issue
politically alive between the two countries.

Eg: Chinese emphasis on atrocity.remembrance contrasts with Japanese domestic debates over
wording and emphasis, sustaining mutual. distrust.

Diplomatic sensitivity and protests: References to the massacre frequently surface during periods
of bilateral tension.

Eg: Anniversaries of the massacre often coincide with diplomatic statements and protests,
reinforcing, historical friction.

Nationalism and identity politics: The memory is used to strengthen domestic cohesion and
nationabidentity in China.

Eg: Official commemorations link past suffering to present national unity, reinforcing public
vigilance against external threats.

Constrainton reconciliation efforts: Historical grievances limit the scope for trust-based
cooperation despite economic ties.

Eg: Strongtrade relations coexist with persistent political mistrust rooted in unresolved
historical memory.

Linkage with contemporary strategic disputes: The legacy of Nanjing influences perceptions in
current regional security issues.

Eg: Historical suspicion shapes Chinese public and elite views on Japan’s security posture in
East Asia.

Conclusion
The Nanjing Massacre demonstrates how wartime atrocities can transcend time to influence diplomacy and
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national psychology. Until historical memory and responsibility converge, the shadow of the past will
continue to shape China—Japan relations.

Salient features of Indian Society, Diversity of India.

Q. Interfaith harmony in India has evolved primarily through ethical and civilisational
traditions rather than political compulsion. Analyse this statement. Trace the historical
foundations of such interfaith coexistence. Discuss its contemporary relevance in India’s social

and cultural life. (15 M)
Introduction

India’s interfaith harmony evolved through deeply embedded ethical norms that accepted diversity as
intrinsic to social life. This moral pluralism predates modern politics and shaped everyday coexistence
across faiths.

Body

Ethical and civilisational basis of interfaith harmony

1. Dharma as a moral framework for coexistence: The concept of dharma regulated social conduct
by emphasising duty, restraint and mutual respect rather than uniferm belief. This ethical order
enabled coexistence without reliance on political enforcement.

Eg: Ashoka’s Rock Edict XII (3rd century BCE) urged respect for all sects and discouraged
disparagement of other faiths. It.relied on moral persuasion rather than state coercion.

2. Philosophical acceptance©f multiple truths: Indianthought legitimised diverse belief systems as
equally valid paths to truth. This reduced conflict by normalising difference at the ethical level.
Eg: The Rig Vedic maxim “Ekam sat vipra bahudha vadanti” articulated plurality as a
civilisational value. It provided moral legitimacy to coexistence of faiths.

3. Bhakti-Sufi ethical convergence:bDevotional movements stressed compassion, equality and inner
piety over rigid religious identities. This weakened sectarian boundaries through shared ethical
language:

Eg: Kabirand Guru Nanak (15th-16th centuries) criticised ritualism and religious exclusivity.
They emphasised ethical living and social harmony.

4y, Shared sociahand cultural spaces: Interfaith harmony was sustained through everyday social
Interaction rather than state intervention. Common spaces created habitual coexistence across
communities:

Eg: Ajmer Sharif Dargah historically attracted Hindus, Muslims and Sikhs alike. Shared
pilgrimage fostered social trust.

5. Moral resistance instead of political coercion: Ethical sacrifice reinforced pluralism without
imposing belief through force. Such acts strengthened harmony through moral example.

Eg: Guru Tegh Bahadur Ji’s martyrdom in 1675 defended freedom of conscience. He is
honoured as ‘Hind Di Chadar’ for protecting persecuted faiths.

Historical foundations of interfaith coexistence
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Accommodation of heterodox traditions in ancient India: Multiple religious traditions coexisted
without systematic suppression. Ethical tolerance preceded formal legal guarantees.

Eg: Mauryan and Gupta rulers patronised Buddhism, Jainism and Brahmanical traditions together.
Religious plurality was institutionally accepted.

Medieval cultural synthesis: Interaction among faiths produced shared cultural expressions rather
than enforced assimilation. Ethics guided coexistence beyond political control.

Eg: Indo-Islamic architecture and literature blended Persian and Indic traditions. Cultural
synthesis reflected mutual accommodation.

Sikh tradition as an ethical bridge: Sikhism institutionalised resistance to injustice while affirming
pluralism. It combined moral courage with social harmony.

Eg: The Guru Granth Sahib includes hymns of Hindu and Muslim saints. This symbolised ethical
inclusiveness.

Tolerance through governance ethics: Pre-modern rulers often prioritised harmony over religious
uniformity. Ethical restraint shaped governance choices.

Eg: Akbar’s Sulh-i-Kul (16th century) promoted universal tolerance. It was grounded in moral
philosophy, not compulsion.

Colonial disruption of ethical harmony: British rule politicised religion and weakened organic
coexistence. Administrative policies replaced ethical pluralism with.identity politics.

Eg: Separate electorates under Morley—Minto Reforms, 1909 institutionalised communal
divisions. This hardened religious boundaries.

Contemporary relevance in India’s social and cultural life

1. Constitutional affirmation of.ethical pluralism: The Constitution codifies civilisational values into
rights-based guarantees. It/protects freedom.of conscience rather than belief conformity.
Eg: Articles 25-28 ensure religiousfreedom to.individuals and communities. They reflect ethical
pluralism in law.

2. Judicial reinforcement.of coexistence: Courts emphasise tolerance as intrinsic to Indian society.
Secularism is‘interpreted as.equal respect for all faiths.
Eg: S.R. Bommai v. Unionof.India (1994) upheld secularism as part of the basic structure. It
anchored pluralism constitutionally.

3. Everyday lived pluralism: Social harmony continues through routine cultural interaction. Ethics
operate:beyond formal institutions.
Eg: Shared celebration of Eid, Gurpurabs and Christmas across communities is common. This
sustains grassroots harmony.

4. Roleof civil society and interfaith dialogue: Ethical engagement remains central to harmony-
building: Dialogue substitutes coercion.
Eg: Interfaith conclaves, including the 2025 Delhi Interfaith Conclave (Source: PIB), promote
moral unity. They emphasise shared values.

5. Global relevance of India’s ethical model: India projects civilisational pluralism internationally.
Ethical universalism guides diplomacy.
Eg: G20 theme “One Earth, One Family, One Future”, inspired by Vasudhaiva Kutumbakam. It
reflects civilisational ethos.

Conclusion
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Interfaith harmony in India endures because it is rooted in ethical conduct rather than enforced conformity.
Sustaining it requires reinforcing moral dialogue, constitutional values and everyday social empathy.

Q. The institution of family in India has shown both resilience and adaptability. Evaluate how
changing socio-economic conditions have altered family norms. Analyse the challenges these
changes pose for social stability. (15 M)

Introduction

Indian family structures have endured deep social transitions while continuing to function as the primary site
of care, socialisation and support. This coexistence of continuity and change reflects how families respond
to economic, demographic and cultural shifts in a transforming society.

Body

Resilience and adaptability of the Indian family

1. Functional continuity amid structural change: Despite shifts from,jointto. nuclear forms, the
family continues to perform core functions such as:social security, care of elderly and children, and
transmission of values, indicating institutional resilience.

Eg: NFHS-5 (2019-21) shows high dependence on.family networks for childcare and elder care
even in urban nuclear households (MoHFW).

2. Adaptive norms within tradition: Indian families have absorbed new roles for women, inter-caste
marriages, and dual-income arrangements without complete institutional breakdown, reflecting
adaptability rather than erosion.

Eg: Rising female labour force participation in urban areas post-pandemic, accompanied by
renegotiation of household roles (Source: PLES 2022-23).

3. Legal accommodation of changing family forms: Judicial and legislative frameworks increasingly
recognise diverse domestic arrangements while retaining marriage as a central institution, reinforcing
adaptive resilience.

Eg: Protection of Women from Domestic Violence Act, 2005 extends protection to women in
“domestic relationships”;mot limited to wives.

Changing@ socio-economic conditions altering family norms

1. Urbanisation and migration: Large-scale rural-to-urban migration has weakened co-residence
patterns and.reduced everyday kinship interactions, reshaping authority and dependency norms.
Eg: Census 2011 migration data highlights employment-driven migration of youth, leading to
geographically fragmented families (Source: Office of the Registrar General of India).

2. Education-and individual aspiration: Expansion of higher education has strengthened individual
choice in marriage, career and residence, reducing parental control over life decisions.

Eg: Growth of late marriages and self-choice marriages among educated youth, documented in
NFHS-5 age-at-marriage trends.

3. Women’s economic participation: Paid employment of women has altered intra-family power
relations, decision-making and fertility preferences.

Eg: Declining Total Fertility Rate to 2.0 at national level reflects changing family planning norms
(Source: NFHS-5).
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4. Legal-constitutional emphasis on autonomy: Constitutional values of liberty and dignity
increasingly shape family norms, especially in matters of partner choice and cohabitation.
Eg: Article 21 jurisprudence and Shafin Jahan v. Asokan (2018) affirm adult autonomy in personal
relationships.

Challenges posed to social stability

1. Inter-generational conflict: Rapid normative change has widened the gap between parental
expectations and youth aspirations, generating familial and social tensions.
Eg: Rise in family-opposed relationships seeking police or judicial protection, reported across
multiple High Court rulings (Source: Judicial records, 2020s).

2. Erosion of informal care systems: Nuclearisation and migration strain traditional caregiving
arrangements, especially for the elderly and children.
Eg: HelpAge India reports highlight growing old-age loneliness and dependence on institutional
care.

3. Social anxiety and moral contestation: Changing family.norms trigger resistance rooted in honour,
caste and gender norms, sometimes manifesting as social violence.
Eg: Persistent incidents of honour-based coercion despite legal.deterrence, noted by Law
Commission and NCRB discussions.

4. Uneven normative transition: Legal recognition has advanced faster than social acceptance,
creating friction between formal rights andisocial practices.
Eg: Judicial protection of adult couples coexists with continued social stigma against non-
traditional households, reflecting partial social adaptation.

Conclusion

The Indian family’s resilience lies in its ability.to adapt without losing its social core, yet unmanaged socio-
economic transitions risk destabilising social cohesion. Strengthening social dialogue, care infrastructure
and value-based adaptation can.ensure stability alongside change.

Q. “The Southern Ocean illustrates how small-scale physical processes can reshape global
climate outcomes”."Explain the climatic role of the Southern Ocean. Analyse the interaction
between stratification and upwelling. Also assess the implications for global carbon cycling.
(15 M)

Introduction

Encircling Antarctica, the Southern Ocean plays a disproportionate role in Earth’s climate system by
regulating heat, carbon, and deep-ocean circulation. Recent observations show that even small-scale
physical processes here can significantly reshape global climate outcomes, often in ways not fully
anticipated by models.

Body

Climatic role of the Southern Ocean

1. Major global carbon sink: The Southern Ocean absorbs a disproportionately large share of
anthropogenic carbon dioxide, slowing atmospheric accumulation.
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Eg: IPCC ARG (2023) estimates that it accounts for about 40% of global oceanic CO: uptake,
despite covering only about 25-30% of ocean area.

2. Heat absorption and climate moderation: It takes up a substantial fraction of excess heat
generated by global warming, delaying surface temperature rise.
Eg: IPCC ARG highlights the Southern Ocean as a primary reservoir for excess ocean heat since the
mid-20th century.

3. Engine of global ocean circulation: The region is central to the global meridional overturning
circulation, connecting surface, intermediate, and deep waters across basins.
Eg: Observations under GO-SHIP and WOCE show formation and redistribution of deep waters
linked to Antarctic Circumpolar Current dynamics.

4. Climate teleconnections: Changes in the Southern Ocean influence atmospheric circulation
patterns, sea level rise, and nutrient supply to lower latitudes.
Eg: IPCC ARG links Southern Ocean processes to global sea-level rise through thermal expansion
and ice—ocean interactions.

Interaction between stratification and upwelling

1. Wind-driven upwelling of deep waters: Strengthening and.peleward shift of Southern
Hemisphere westerlies enhances the rise of carbon-rich circumpolar deep waters.
Eg: Long-term hydrographic measurements reported.in Nature Climate Change (2024) show deep
waters moving upward by around 40 metres since the 1990s.

2. Freshwater-induced surface stratification: Increased rainfall, sea-ice transport, and glacial melt
freshen surface waters, strengthening verticaldensity layering.
Eg: The same Nature Climate:€Change study (2024).identifies a persistent fresh, low-density
surface layer over much of the Southern Ocean.

3. Suppression of vertical mixing: Strong stratification limits contact between deep carbon-rich
waters and the atmasphere, despite ongoing upwelling below.
Eg: Observations indicate carbon-rich waters remain trapped 100-200 m below the surface,
preventing immediate COz release.

4. Role of meso-scale processes:Eddies and ice-shelf cavity dynamics complicate vertical exchanges,
making stratification highly variable in space and time.
Eg: Oceanographic analyses cited by IPCC ARG note difficulties in resolving eddy-driven mixing in
polar oceans.

Implications for:global carbon cycling

1. Sustained carbon sink despite warming: The interaction of stratification and upwelling has
allowed the Southern Ocean to continue absorbing carbon longer than models predicted.
Eg: Long-term ocean chemistry datasets analysed by Helmholtz Centre and LMU Munich (2024)
show continued net carbon uptake since the early 2000s.

2. Shallowing of deep carbon reservoirs: Upwelling has brought carbon-rich waters closer to the
surface, increasing the system’s sensitivity to future mixing.
Eg: Subsurface measurements show increased CO- partial pressure consistent with IPCC AR6
observations.

3. Risk of abrupt carbon release: If stratification weakens, rapid exposure of stored carbon could lead
to sudden atmospheric CO: outgassing.
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Eg: IPCC ARG notes rising surface salinity in parts of the Southern Ocean since the 2010s,
signalling possible erosion of the freshwater “lid”.

4. Uncertainty in future climate feedbacks: Variability in small-scale processes introduces significant
uncertainty in projecting ocean—carbon feedbacks.
Eg: The Nature Climate Change (2024) study emphasises that incomplete representation of
stratification can misestimate future sink strength.

Conclusion

The Southern Ocean highlights how small-scale physical processes can decisively influence global climate
regulation and carbon cycling. Strengthening observations and improving representation of stratification and
mixing in climate models are crucial to anticipating future climate feedbacks.

Q. Dowry is not an aberration but a structural outcome of patriarchy, caste hierarchy, and
aspirational social mobility. Discuss. (15 M)
Introduction

Dowry persists because it is woven into the deep social logic governing marriage, kinship, and status in
India. It reflects how patriarchy, caste ordering, and aspirational mobility convergeto convert marriage into
a transaction that systematically disadvantages women.

Body

Patriarchy as the structural foundation of:dowry.

1. Women positioned as economic liabilities: Patriarchal inheritance and lineage systems privilege
sons, rendering daughters as perceived financial burdens whose marriage must be compensated.
Eg: Supreme Court (2025) observed that.dowry directly violates Article 14, as it treats women as
objects of extraction ratherthan equal partners.

2. Dowry reinforcing male control overresources: Even when assets are transferred, control usually
rests with the husband or in-laws, limiting women’s economic autonomy.
Eg: NCRB Crime in India 2023 reports continued high incidence of dowry-related cruelty under
Section 498A IPC, showing persistence of post-marital control.

3. Patriarchal legitimisation of violence: Dowry demands create a moral justification for harassment
and abuse within marriage.
Eg: Over 6,100 dowry deaths reported in 2023 (NCRB) highlight how economic demands
escalate into lethal violence.

Caste hierarchy and hypergamy

1. Hypergamy as a caste-based social strategy: Families seek to marry daughters into equal or
higher-status groups, with dowry functioning as the price for upward or stable social placement.
Eg: Supreme Court (2025) traced dowry to caste-linked marriage strategies designed to preserve
lineage prestige.

2. Dowry as a mechanism of caste reproduction: By monetising marriage alliances, dowry helps
maintain caste boundaries while enabling selective mobility.
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Eg: Sociological findings referenced in NCW reports show dowry demands rising in socially
mobile caste groups.

Cross-community diffusion of caste logic: Even where theology discourages dowry, caste-like
status competition sustains it.

Eg: Supreme Court (2025) noted that dowry has increasingly replaced mehr in urban Muslim
marriages, weakening women’s bargaining position.

Aspirational social mobility and consumerism

1.

Marriage as a site of conspicuous consumption: Economic growth and consumer culture have
turned weddings into displays of wealth, normalising dowry demands.

Eg: Judicial records frequently cite demands for cars, electronics, and cash, mirroring aspirational
middle-class lifestyles.

Dowry substituting equal inheritance: In practice, dowry becomes an informal and unequal
inheritance for daughters.

Eg: Despite the Hindu Succession (Amendment) Act,2005, NCW studies show poor enforcement
of daughters’ property rights.

Competitive escalation of demands: Aspirational comparisons.across families raise dowry
expectations, even among educated households.

Eg: NCRB trends indicate dowry cases persist across urban and educated populations, disproving
the literacy-eradication assumption.

Implications of dowry as a structural phenomenon

1.

Erosion of women’s dignity and autonoemy: Dowry reduces women’s social worth to material
transactions.

Eg: Article 21 jurisprudence linksdignity to autonomy, repeatedly affirmed by the Supreme Court.
Perpetuation of gendered violence: Economic extraction legitimises cruelty and domestic abuse.
Eg: High pendency and low conviction.in dowry cases highlighted by Supreme Court (2025).
Undermining constitutionalbmorality: Social practices contradict the egalitarian ethos of the
Constitution.

Eg: Articles,.14 and 15 stand compromised by entrenched marital hierarchies.

Inter-generational transmission of inequality: Dowry normalises patriarchal values among future
generations.

Eg: Continued social acceptance despite six decades of prohibition under the Dowry Prohibition
Act; 1961.

Way forward

1.

2.

Educational re-socialisation: Embed gender equality and constitutional morality within school and
higher-education curricula.

Eg: Supreme Court (2025) directed States to reform curricula to reinforce spousal equality.
Strengthened institutional enforcement: Appoint and empower Dowry Prohibition Officers with
public accountability.

Eg: Court-mandated disclosure of officer details to improve enforcement transparency.

Economic empowerment of women: Ensure effective enforcement of inheritance and property

rights.
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Eg: Full implementation of Hindu Succession (Amendment) Act, 2005 supported by legal aid
mechanisms.

4. Normative change through community engagement: Mobilise religious, caste, and community
institutions to delegitimise dowry.
Eg: NCW and Ministry of Women and Child Development advocacy programmes focusing on
social norm change.

Conclusion

Dowry persists because it aligns seamlessly with patriarchy, hierarchy, and aspiration embedded in Indian
society. Dismantling it requires transforming social values, economic rights, and institutional practices to
ensure marriage reflects equality, dignity, and constitutional morality rather than negotiated inequality.

Role of women and women’s organization, population‘and associated issues,
poverty and developmental issues, urbanization, their preblémsand their
remedies.

Q. Urban redevelopment promises vertical presperity but'often gemerates horizontal social
dislocation. Analyse this contradiction. Suggest measures to ensurg socially inclusive
redevelopment. (15 M)

Introduction

Indian cities are witnessing a rapid shift.fromlow-rise neighbourhoods to high-rise redevelopment driven by
land scarcity and rising aspirationg. Yet this physical verticality often fractures the social fabric that has
evolved organically over decades.

Body

Contradiction between vertical prosperity and horizontal social dislocation

1. Disruption of social networks: Redevelopment breaks dense kinship, neighbourly and occupational
ties that formithe backbone of urban social capital.
Eg: NITL Aayog’s Urbanisation Report 2022 noted that residents displaced from old clusters in
Mumbai’s Bhendi Bazaar faced weakened support systems critical for child care, elder care and
livelihoods.

2. Spatial displacement and livelihood disconnect: Temporary relocation pushes families far from
workplaces, schools and markets, affecting mobility and economic stability.
Eg: MoHUA 2023 assessment found many workers under the PMAY-Urban redevelopment
category faced longer commute times after relocation, hitting informal livelihoods the hardest.

3. Inequitable access to safeguards: Only informed, organised cooperative societies can negotiate
strong contracts, while vulnerable groups lack legal literacy.
Eg: Delhi High Court (2021) highlighted that several unauthorised colonies undergoing
redevelopment lacked access to basic legal aid, increasing risks of exploitation.

4. Psychosocial rupture and loss of cultural memory: Redevelopment dissolves community
identities built over shared spaces, rituals and collective memories.
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Eg: A TISS 2022 study documented emotional distress among elderly residents shifted from old
chawls in Dadar, who lost their community’s shared cultural rhythms.

Class segregation within vertical living: High-rises often create segregated zones with differential
access to amenities, reinforcing urban class divisions.

Eg: UN-Habitat 2022 noted that redevelopment clusters in Gurugram displayed layered access to
services, creating intra-building class hierarchies.

Uncertain timelines causing prolonged instability: Delays in construction increase financial stress
and uproot families for years, weakening social resilience.

Eg: Comptroller and Auditor General (CAG) 2022 flagged large delays in.Mumbai
redevelopment projects, leaving many families in precarious transit camps.

Measures to ensure socially inclusive redevelopment

1. Strengthening participatory planning: Mandatory community consultations.aligned with 74th
Constitutional Amendment principles can ensure inclusion of.all affected households.
Eg: Kerala’s participatory ward committees (LSGD.model) ensured socially sensitive urban
renewal in Kochi (MoHUA best-practice 2023).

2. Legal literacy and contract transparency: Standardised redevelopment.agreements with oversight
by state real estate regulators to prevent exploitation.
Eg: Maharashtra RERA (2023) mandated detailed.disclosure norms for society redevelopment
contracts to safeguard residents.

3. Livelihood-sensitive relocation: Provision of.temporary housing within the same locality to avoid
workplace disruption, especially for informalworkers.
Eg: Ahmedabad Slum Networking Programme (World Bank 2020 case) maintained proximity to
work centres while upgrading housing.

4. Recognition of social infrastructure: Redevelopment must preserve shared spaces such as
community rooms, playgrounds and informal meeting spots.
Eg: Chennai Corporation’s 2022 urban/design guidelines emphasised integrating community
courtyards into redeveloped. blocks.

5. Financial and technical suppert for vulnerable families: Government-facilitated legal aid,
grievance redressal and rent subsidies during transit housing.
Eg: PMAY-Urban 2021 guidelines provided rental vouchers for families during redevelopment in
notified:slums, reducing economic stress.

6., Time-bound regulatory enforcement: Penalty-backed completion timelines and escrow
mechanisms to prevent delays and safeguard displaced residents.
Eg: Model Tenancy Act 2021 inspired state-level clauses on escrow protection and time-bound
project completion to reduce uncertainty.

Conclusion

Redevelopment must evolve from a builder-driven exercise to a community-centred transformation that
preserves social capital while enabling vertical growth. A socially inclusive urban future depends on
integrating legal safeguards, participatory governance and livelihood-sensitive planning into every
redevelopment design.
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Q. Recognising transitional urban areas is essential for inclusive urbanisation. Assess the
socio-economic vulnerabilities of such regions. Suggest measures to strengthen their
development planning. (10 M)

Introduction

India’s settlement patterns are undergoing rapid transformation, with peri-urban and transitional areas
becoming hubs of population growth, informal housing, and emerging labour markets. Yet these regions
remain statistically invisible in Census definitions, limiting targeted social development.

Body

Recognising transitional urban areas is essential

1.

Bridging statistical invisibility: Recognising these zones ensures accurate.demographic
representation for welfare, planning, and fiscal transfers.

Eg: World Bank 2023 found India’s urban-like population at:55%o, far.above the 31% recorded
in Census 2011, revealing a large unrecognised transitional population.

Strengthening inclusive urbanisation: Proper recognition helps integrate these communities into
structured service delivery and planned development.

Eg: The UN Degree of Urbanisation method (2020) shows that including peri-urban belts
improves planning for mobility, water, and sanitation.

Socio-economic vulnerabilities of transitional urban regions

1.

Service deficits and infrastructural lag:<These areas experience rural service provisioning despite
urban-scale demands, causing gaps in water; sanitation, and mobility.

Eg: Studies by NIUA 2024 show peri-urban belts around Delhi-NCR face severe water shortages
despite high population density.

Informal land markets,.and insecure tenure: Absence of planning oversight fuels unregulated
layouts, weak land titles, and risk of eviction.

Eg: NITI Aayog 2021 highlighted insecure land tenure in peri-urban Bengaluru affecting low-
income migrant families.

Employment precarity and informalisation: Transitional areas attract migrant workers but lack
formal job markets, social-security, or skill ecosystems.

Eg: Periodic Lkabour Force Survey 2023 reported high informal employment in urban fringes
around Tier-1 cities.

Environmental and climate vulnerability: Encroachment on wetlands, floodplains, and
agricultural land increases exposure to floods, heat, and pollution.

Eg: CPCB 2023 flagged peri-urban Ghaziabad and Faridabad as high-risk heat and pollution
hotspots.

Weak governance and jurisdictional ambiguity: Overlapping rural panchayat and urban planning
mandates lead to accountability gaps.

Eg: The 74th Constitutional Amendment intended urban local body empowerment, but many
transitional belts remain under panchayats with limited planning capacity.

Measures to strengthen development planning

32




1. Adopting geospatial and grid-based planning: Use 1x1 km static grids and spatial dashboards for
mapping growth, vulnerabilities, and service gaps.
Eg: National Geospatial Policy 2022 and Digital PIN (4m x 4m grids) enable dynamic settlement
mapping for peri-urban areas.

2. Revising Census definitions of ‘urban’: Incorporate transitional areas using blended criteria—
density, connectivity, labour markets, and built-up footprint.
Eg: The UN Degree of Urbanisation model offers a replicable method for identifying peri-urban
zones.

3. Empowering local governance structures: Extend 74th Amendment provisions—urban planning,
mobility, sanitation—to notified transitional areas.
Eg: Karnataka’s Area Development Authorities provide a model for planning fast-expanding
settlements.

4. Integrated spatial planning across boundaries: Create metropolitan-level boards for regions
spanning multiple districts or states.
Eg: The NCR Planning Board model shows how coordinated planning improves mobility and
water management.

5. Targeted socio-economic safety nets: Expand social security, housing, support, and skill
development tailored to migrants and informal workers.
Eg: PM-SVAN:Idhi (2020) demonstrated how targeted, identity-light support improves inclusion of
informal workers.

Conclusion

Transitional urban regions hold the key:to India’simext phase of urban growth, and strengthening their
planning frameworks can transform invisible settlements intoresilient, service-ready communities.

Q. Patriarchy protects the idea of marriage, not'the dignity of the woman within it.”
Comment. In this contextiexamine the consent—obedience imbalance embedded in marital
expectations. (10 M)

Introduction

In Indian society, marriage is culturally upheld as an institution to be protected even at the cost of women’s
emotional and,bodily dignity. Thisnorm of endurance over autonomy structurally marginalises women’s
consent and privileges.patriarchal stability over personhood.

Body
Patriarchy protects the idea of marriage, not the dignity of the woman within it

1. Marriage as cultural honour unit: Family reputation is prioritised over a woman’s suffering,
making marital preservation the central expectation.
Eg: NFHS-5 (2021) shows >70% women never seek help despite abuse due to family honour fears.
2. Endurance as feminine virtue: Women are socially rewarded for tolerance and silence, not for
asserting self-worth or boundary-setting.
Eg: UN Women India 2023 highlights persistent cultural valorisation of “sahan shakti”.
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3. Stigma around marital breakdown: Divorce remains coded as disgrace, placing moral
accountability on women instead of abusive conditions.
Eg: CSDS 2022 findings show divorced women face higher moral scrutiny than men.

4. Hierarchical spousal roles: Patriarchal norms position the husband’s authority above women’s
dignity, normalising unequal emotional labour.
Eg: Oxfam Gender Norms Study 2023 found majority respondents equated “good wife” with
unquestioned obedience.

Consent—obedience imbalance embedded in marital expectations

1. Conjugal duty framing suppresses consent: Sexual and emotional consent becomes secondary to
fulfilling expected wife obligations.
Eg: UNFPA 2022 notes refusal in marriage is culturally read as disobedience, not autonomy.

2. Internalised silence culture: Women fear social penalty for speaking discomfort, viewing Silence as

virtuous compliance.
Eg: NCW counselling analysis 2024 recorded reluctaneeito label coercion'due to “home-breaker”
stigma.

3. Kinship surveillance controls autonomy: Extended family funetions assbehavioural gatekeeper,
maintaining obedience norms.

Eg: Field observations in Haryana & UP (2023) documented in-laws monitoring wives’ expression

and decisions.

4. Childhood-level gender training: Girls learnithat harmony rests on compliance, not negotiation,
producing adult obedience reflex.
Eg: UNICEF 2023 adolescent.gender review identified early socialisation tying femininity to
accommodation.

Way forward

1. Reframe dignity over endurance: Consent must be seen as relationship respect, not defiance.
Eg: UN Women India 2024 campaigns emphasise dignity-based marital communication.

2. Sensitise kinship-and mediators: Community elders must stop advising tolerance as default
solution.
Eg: NCW 2024 mediation'modules rolled out in pilot states to reform counselling culture.

3. Grassroots consent pedagogy: Panchayat and community forums must normalise boundary
articulation.
Eg: Kudumbashree sessions 2023 generated women-centric dignity narratives in Kerala.

4. School gender curriculum reform: Replace obedience-centric femininity norms with assertive
communication and autonomy learning.
Eg: NCERT SEL 2024 inclusions embed mutual respect and boundary norms in middle-school
texts.

Conclusion

Marriage must progress from obedience-anchored endurance to equality-anchored dignity. Only when

consent is socially validated rather than silenced can marriage function as a partnership grounded in respect

and not patriarchal preservation.
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Q. Disappearance of children reflects both institutional opacity and societal neglect. Explain

the statement and evaluate how data-deficits impede community-level child protection

outcomes. Recommend measures to strengthen enforcement across jurisdictions. (15 M)
Introduction

Child disappearance is not merely a policing statistic but a breakdown of collective duty under Article 39(f)
which mandates the State to secure childhood protection. The recent Supreme Court directive (Dec 2025)
seeking a coordinated national dataset on missing children highlights an institutional vacuum and rising
trafficking vulnerability.

Body

Institutional opacity and societal neglect

1. Weak reporting culture and stigma: Disappearances remain underreported due.to shame,
normalisation of runaways, and distrust of agencies.
Eg: NCRB 2023 highlighted significant under-registration‘in urban.slumsand migrant settlements
where missing cases remain unreported.
2. Fragmented institutional responsibility: No single clear.command chain between MHA-WCD-
State police—Child Welfare Committees leads to.information silos.
Eg: Mission Vatsalya portal not uniformly updated, noted by the Supreme Court (2025 hearing).
3. Low social urgency for invisible children: Children from marginalised castes, labour families, and

trafficking belts experience lower community vigilance.
Eg: UNODC South Asia 2023 flagged inter<State trafficking networks exploiting low social
traceability.

Data-deficits and community-level protection failures

1.

Delayed tracing triggers: Real-time alerts, missing persons’ notices, and inter-district linkages
weaken without standardised datasets:

Eg: Navi Mumbai 2025 report showed 499 kidnappings but 41 still untraced due to delayed inter-
State data flow.

No linkage between tracing and prosecution: Cases are closed when children return with no
offender-tracking trail.

Eg: Amicus submission to SC (Dec 2025) flagged absence of prosecution tracking for trafficking-
linked disappearance.

Vulnerable hotspots remain un-mapped: Without cumulative datasets, police cannot isolate high-
risk transit zones, bus depots, weekly markets, and migrant camps.

Eg: NCRB-UNICEF joint review 2022 noted concentration of disappearance cases around
construction corridors.

Inadequate rehabilitation planning: Missing-child datasets do not integrate shelter capacity,
counsellor availability, or long-term reintegration needs under JJ Act 2015.

Eg: CAG 2023 audit of CCls found mismatched case loads and reintegration planning gaps.

Measures to strengthen enforcement across jurisdictions
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1. Nodal officer authority and vertical command: Mandatory appointment of nodal officers at Centre
and States with statutory authority under CrPC Section 166A for rapid inter-State requisitions.
Eg: SC order Dec 2025 directing MHA to appoint nodal officer for 2020—2025 tracing cycle.

2. Integrated prosecution dashboard: Linking NCRB, CCTNS, P-TRACK, Mission Vatsalya to
monitor FIR-to-conviction trajectory for each disappearance case.
Eg: Maharashtra anti-trafficking digital docket 2024 improved conviction rates in inter-State
trafficking.

3. Time-bound traceability protocol: 24-hour FIR mandate, 72-hour cross-State alert, and 30-day
compulsory trafficking investigation review under JJ Rules 2021.
Eg: Karnataka Child Tracking SOP 2024 reduced pending untraced cases through statutory time-
caps.

4. Borderless policing cooperation: Expanding Zonal Councils mandate for missing children data
exchange and fast-track warrants on trafficking corridors.
Eg: Eastern Zonal anti-trafficking cell (2023) monitored Nepal-Bihar—UP routes.

5. Community surveillance registries: Panchayat-school-ASHAulinkage for reporting.sudden
disappearances, dropouts, and transit of unknown adults.
Eg: Kerala Kudumbashree linkage 2024 improved local alert reporting for runaway minors.

Conclusion

Child disappearance is a societal and institutional failure that demands farensic-level monitoring and
coordinated federal action. Only when traceability beecomes continuous and prosecution-linked will
constitutional protection of childhood dignity.translate into lived safety for every child.

Q. “Gandhian principles endure not as ideolegy but as’lived ethics in social resistance.”
Discuss how this is reflected in moderafyouth-led movements. Evaluate its impact on reducing
polarisation in society. @0 M)

Introduction

Gandhi’s ethical framework of non-violence, empathy and moral persuasion continues to reappear whenever
societies confront polarisation and structural injustice. In recent years, youth across India have increasingly
adopted these methods as practical tools of civic engagement, not as abstract ideology.

Body

Reflection:of Gandhian lived ethics in modern youth-led movements

1. Non-violent civic assertion: Youth mobilisations increasingly adopt peaceful gatherings, dialogue
circles and'symbolic marches to counter intolerance through moral force rather than confrontation.
Eg: The 2025 yatra from Varanasi to Delhi, involving largely young people (Indian Express
2025), emphasised slogans like “We are a caravan of love”, echoing Gandhian satyagraha.

2. Ethics of inclusive engagement: Youth groups often involve interfaith and intercaste participation,
demonstrating Gandhi’s ideal of sarvodaya through lived everyday interaction.

Eg: Student-led Constitution circles in universities (2023-24) encouraged inter-community
reading of Article 21 and Article 19, promoting shared civic identity.

3. Decentralised, value-based leadership: Gandhi’s belief in localised authority resurfaces when

youth movements prioritise collective leadership rather than charismatic central figures.
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Eg: Community volunteering networks during COVID-19 (UNDP India 2021) operated without
hierarchies, relying on cooperation and mutual aid.

4. Moral rather than political motivation: Youth-led resistance today often frames issues through
ethics and human dignity instead of party lines, mirroring Gandhi’s insistence on moral anchoring.
Eg: Campaigns like “No to hate, yes to humanity” during campus protests (2024) emphasised lived
ethics over ideological positions.

Impact on reducing polarisation in society

1. Lowering affective polarisation: Peaceful, empathetic engagement reduces the emotional hostility
between groups by encouraging deliberation rather than antagonism.

Eg: Dialogue efforts in Bengaluru colleges (2023) led to joint cultural activities between
previously polarised student associations, according to 11HS field studies.

2. Reclaiming constitutional common ground: Youth mobilisations anchor their actions.in
constitutional values—equality, dignity, non-discrimination—creating a shared civie.vocabulary
across groups.

Eg: Public readings of the Preamble during youth gatherings in 2024 reaffirmed unity and
fraternity as per Article 51A(e).

3. Countering hate narratives through alternative imagination: Gandhian ethics provide a positive
language of hope that challenges divisive rhetoric with constructive civic ideals.

Eg: The “Dharam ke naam par batwara nahin” slogan of 2025 yatris promoted fraternity and
directly countered communal polarisation.

4. Strengthening social trust through personal engagement: Walking, meeting and interacting
physically across districts helpswrebuild interpersonaltrust disrupted by digital echo chambers.

Eg: The 2025 yatra’s 110 stops across threestates demonstrated grassroots-level trust-building
through real conversations (Indian Express report).

Conclusion

Youth-driven adoption of Gandhian ethics offers India a pathway to soften polarisation by grounding public
action in non-violence, fraternity and constitutional morality. As digital divisions intensify, such value-based
civic engagement.may become essential for renewing social harmony.

Q. The invisibilisation of gender bias does not indicate its decline. Discuss with reference to
chamging fakms efisenpreference in contemporary Indian society. (15 M)

Introduction

India’s gender bias hasnot disappeared with legal reform or rising literacy; it has merely shifted form. What
was once overt discrimination is now subtly embedded in private choices, digital spaces and family
expectations, making inequality harder to detect yet equally potent.

Body
The invisibilisation of gender bias does not indicate its decline

1. Shift from overt to covert patriarchy: Gender bias no longer manifests openly but is concealed
within socially acceptable language of “choice” and “family preference,” masking continued
discrimination.
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Eg: NFHS-5 (2019-21) shows near-universal awareness against sex selection, yet son preference
indicators persist, reflecting hidden bias rather than its elimination.

Legal deterrence without normative change: Laws have reduced public expression but not
internalised attitudes, pushing bias into private domains.

Eg: Despite the PC&PNDT Act, 1994, Voluntary Health Association of Punjab vs Union of
India (2013) noted continuing violations, highlighting social acceptance beneath legal compliance.
Normalisation through cultural silence: Declining discussion of gender bias creates an illusion of
progress while sustaining discriminatory expectations.

Eg: SRS data (2019-2023) shows improvement in sex ratio at birth nationally;yet inter-state
declines indicate unresolved social norms (Registrar General of India).

Individualisation of structural inequality: Gender outcomes are framed as personal fortune rather
than systemic bias, deflecting accountability.

Eg: Sociological studies cited by UNFPA India (2020) show families ratienalising skewed
outcomes as “destiny,” obscuring patriarchal causation.

Inter-generational transmission in subtle forms: Bias persists.through advice, expectations and
emotional cues rather than explicit coercion.

Eg: ICRW qualitative studies document mothers-in-law shaping reproductive expectations without
overt pressure, reflecting hidden continuity.

Changing forms of son preference in contemporary Indian society

1.

Digital mediation of gender bias: Online spaces provide anonymity, enabling gender-biased beliefs
to circulate without social sanction.

Eg: Ministry of Health & Family Welfare advisory (2025) flagged YouTube and e-commerce
links promoting sex prediction myths, showing digitised patriarchy.

Myth-based reproductive beliefs: Traditional.folklore is repackaged as lifestyle or wellness advice,
sustaining son preference indirectly.

Eg: Delhi Health Department,(2025) identified viral content linking pregnancy symptoms to foetal
sex, despite no scientific basis.

Conditional‘acceptance of daughters: Daughters are valued socially, but sons remain central for
lineage ‘and security.

Eg: NFHS-5data on “ideal number of sons vs daughters” reveals persistent preference for at least
ONne Son:across regions.

Urban middle=class adaptation: Son preference survives even in educated households, expressed
through planning and stopping behaviour.

Eg: SRS Delhi birth data (2020-2023) shows declining sex ratio despite higher female education
levels.

Gendered burden of family honour: Women bear responsibility for producing sons, reinforcing
unequal reproductive accountability.

Eg: Suchita Srivastava vs Chandigarh Administration (2009) affirmed women’s reproductive
autonomy, yet social practice often contradicts this right.

What needs to be done

1.

Strengthen digital accountability: Extend regulatory oversight to online platforms enabling indirect
sex determination content.
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Eg: Recommendations by Girls Count Coalition to expand Section 22 of the PC&PNDT Act to
explicitly cover digital services.

2. Normative change through education: Integrate gender-sensitisation into school and community
curricula to address root attitudes.

Eg: NEP 2020 emphasis on values-based education provides scope for challenging patriarchal norms

early.
3. Family-centred interventions: Target husbands and elders, not only women, in gender-equity
programmes.

Eg: Beti Bachao Beti Padhao field evaluations show better outcomes where cemmunity counselling

includes male family members.

4. Empower frontline institutions: Use ASHA and Anganwadi networks to identify and counter
subtle bias at the household level.
Eg: MoHFW guidelines (2023) highlight community health workers’ role.in behavioural change
communication.

5. Data-driven monitoring: Track stopping behaviour and digitalviolations alongside sex ratio
indicators.
Eg: Registrar General of India and CRS data can be expanded to include parity-wise birth
analysis for sharper policy response.

Conclusion

Gender bias in India has not weakened,; it has become less visible and mare adaptive. Confronting this
requires moving beyond legal compliance to transforming social'nerms, digital spaces and family power
structures through sustained, multi-level intervention.

Q. Discuss child trafficking ag @ social problem rooted’in inequality and migration. Examine
why children from marginalised communitiesface disproportionate risks. Suggest social and
institutional measures réguiredito address.ehild trafficking in India. (15 M)

Introduction

Child trafficking in India is not an isolated criminal aberration but a structural social pathology rooted in
inequality, distress migration and exclusion. It reflects the failure of social protection systems to safeguard
children at the margins of development.

Body

Child trafficking as.a social problem rooted in inequality and migration

1. Structural.poverty and livelihood insecurity: Persistent poverty compels families to adopt
negative coping strategies, making children vulnerable to traffickers promising work or care.
Eg: NCRB Crime in India reports consistently show trafficking concentrated in economically

backward districts, linking vulnerability to chronic deprivation and informal labour dependence.

2. Distress migration and family separation: Seasonal and circular migration disrupts family
oversight and exposes children to unregulated labour markets and intermediaries.

Eg: Studies cited by ILO and UNICEF India highlight higher trafficking risks among children of

migrant construction and brick-kiln workers.
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3. Informalisation of labour and demand for cheap work: Expanding informal sectors create
demand for exploitable child labour, facilitating trafficking networks.
Eg: ILO Global Estimates note that informal economies absorb trafficked children due to low
regulation and weak inspection.

4. Social inequality and power asymmetry: Caste, gender and regional inequalities enable coercion
and silence resistance.
Eg: Article 39(e) and 39(f) of the Constitution recognise the duty to protect children from
exploitation arising from economic compulsion.

Disproportionate risks faced by children from marginalised communities

1. Caste and tribal marginalisation: Social exclusion limits access to.education, welfare and justice,
increasing vulnerability to trafficking.
Eg: NHRC and NCPCR advisories note over-representation of SC, ST and minority children
among rescued trafficking victims.

2. Gender disadvantage and patriarchal norms: Girls face.heightened risks due to son preference,
early marriage and sexual exploitation.
Eg: The Supreme Court in Bachpan Bachao Andolan cases:-has.acknowledged the gendered
nature of child trafficking and exploitation.

3. Low access to education and documentation: Scheol dropouts and undocumented children remain
outside protective institutional nets.
Eg: Right to Education Act, 2009 gaps in migrant-dense areas have been flagged by NITI Aayog
and UNICEF as risk multipliers.

4. Weak voice and fear of authority: Marginalised children lack social capital to report abuse or resist
traffickers.
Eg: Article 15(3) and Article 46 mandate special protection for vulnerable sections, recognising this
structural disadvantage.

Social and institutional measures.to address:«child trafficking

1. Strengthening social protectioniand poverty alleviation: Reducing distress migration through
livelihood security lowers vulnerability.

Eg: MGNREGA and POSHAN Abhiyaan, cited by NITI Aayog, act as preventive social buffers
when effectively implemented.

2. Community-based vigilance and child protection systems: Local institutions must detect early
signs, of trafficking.

Eg: Integrated Child Protection Scheme (now Mission Vatsalya) promotes Child Welfare
Committees and Village Child Protection Committees.

3. Education and migrant child inclusion: Ensuring school continuity for migrant children is critical.
Eg: NEP 2020 and seasonal hostels in Odisha and Andhra Pradesh are recognised best practices
by UNICEF India.

4. Victim-centric justice and rehabilitation: Institutions must treat trafficked children as victims, not
offenders.

Eg: Article 23 prohibits trafficking, and recent Supreme Court jurisprudence (2025) has
reaffirmed that trafficked children are injured witnesses deserving dignity and care.
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Conclusion

Child trafficking thrives where inequality, migration and social neglect intersect. Addressing it requires not
only legal enforcement but sustained social reform, community vigilance and inclusive development that
leaves no child invisible.

Q. “When women move from beneficiaries to co-creators of economic systems, social
hierarchies begin to shift”. Discuss. (15 M)
Introduction

Social hierarchies in India have historically been sustained by economic dependence and gendered division
of labour. When women acquire the capacity to design, govern, and innovate within economic systems,
power relations within households, communities, and institutions begin to recalibrate.

Body
How the shift from beneficiaries to co-creators transforms social hierarchies

1. Economic agency and control over productive assets: Moving beyond passive receipt of benefits
enables women to exercise decision-making authority over.resourees, weakening patriarchal control
over production and income.

Eg: Down To Earth (2025) reports that women in-northern Bihar, through collective livestock
enterprises, now manage input procurement, pricing, and marketlinkages, enhancing their
bargaining power within households.

2. Reconstitution of gender roles in labour and leadership: Co-creation places women in visible
leadership and managerial roles; challenging norms-that confine them to unpaid or auxiliary labour.
Eg: Self Help Group federations under NRLM, documented by MoRD, show women chairing
producer collectives and negotiating with markets, altering local perceptions of women’s
capabilities.

3. Expansion of social capital and collective voice: Participation as co-creators strengthens horizontal
networks and trust, enabling.women to influence community decisions and local governance.

Eg: Pashu Sakhi models in Bihar have enabled women to act as para-veterinary service providers,
increasing their social legitimacy and community authority.

4. Intergenerational transmission of aspiration: When women visibly shape economic systems,
aspirations. of girls and.yeunger women shift, gradually eroding caste—gender hierarchies.

Eg: NITI Aayog SHG case studies (2023) highlight improved educational retention of girls in
households, where women lead income-generating collectives.

5. Institutional recognition and rights-based inclusion: Co-creation aligns with constitutional
guarantees of equality, embedding women as stakeholders rather than dependents.

Eg: Article'39(d) of the Constitution reinforces equal economic participation, while women-led
enterprises operationalise this directive in rural contexts.

Challenges limiting this transformative shift

1. Structural asset inequality: Lack of land titles, credit access, and collateral constrains women’s
capacity to scale from participation to ownership.
Eg: Agriculture Census 2015-16 shows women own less than 14% of operational landholdings,
limiting their economic autonomy.
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Entrenched social norms and unpaid care burden: Patriarchal expectations restrict time, mobility,
and legitimacy for women’s leadership.

Eg: Time Use Survey 2019 highlights women spend nearly 3 times more hours on unpaid care
work than men.

Market asymmetries and weak value-chain integration: Women’s enterprises often face
exploitative intermediaries and information gaps.

Eg: RBI Financial Inclusion reports note limited access of women collectives to formal markets
and price discovery mechanisms.

Institutional fragility of community organisations: Dependence on project-based funding weakens
sustainability after programme withdrawal.

Eg: CAG performance audits of livelihood missions have flagged uneven post-project institutional
capacity.

Limited policy convergence: Fragmented delivery across agriculture, livestock, credit, and skilling
dilutes systemic impact.

Eg: Rangarajan Committee on Financial Inclusion (2008) emphasised integrated institutional
support, still unevenly realised.

Way forward to deepen social transformation

1.

Strengthen asset ownership and legal entitlements: Prioritise joint land titles, livestock ownership,
and inheritance rights for women.

Eg: SVAMITVA Scheme enabling property documentation can enhance women’s collateral and
economic security.

Institutionalise women-led producer governance: Embed women’s representation in cooperatives,
FPOs, and value-chain institutions.

Eg: NRLM Producer Enterprise guidelines (MoRD) mandate women’s leadership in federations.
Reduce unpaid care constraints through public provisioning: Expand childcare, water, and
energy infrastructure to free women’s time.

Eg: National Creche Scheme supports women’s workforce participation.

Market and'digital capability building: Invest in digital literacy, price intelligence, and direct
market access for women producers.

Eg: e-NAM and ONDC pilots increasingly integrate SHG-led enterprises.

Adopt multidimensional.empowerment metrics: Move beyond income to measure agency,
leadership, and:social capital.

Eg: The Personal Transformation Index (PTI) developed by Heifer International with U.S.
universities, showcased in Bihar (2025), captures these deeper shifts.

Conclusion

When women become co-creators of economic systems, hierarchies rooted in dependence begin to dissolve
into relationships of agency and shared authority. Sustaining this shift requires systemic design that aligns
assets, institutions, and social norms with constitutional ideals of equality.
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Q. Why Indian cities struggle to reconcile mobility needs with environmental well-being.
Explain the resulting social stresses. (10 M)

Introduction

India’s rapid urban expansion has intensified mobility demand, but this growth has unfolded within fragile
ecological limits. The inability to balance movement with environmental sustainability has turned mobility
into a major urban stressor.

Body

Indian cities struggle to reconcile mobility needs with environmental well-being

1.

Road-dominated mobility planning: Urban transport systems have largely evolved around private
vehicles and road widening, locking cities into pollution-intensive mability patterns.

Eg: Urban emission inventories consistently show that vehicular sources form the single largest
contributor to air pollution in large cities such as Delhi and Mumbai.

Disjointed planning of land use and transport: Transport infrastrueture expansion often proceeds
independently of land-use planning, increasing travel distances and vehiele dependence.

Eg: Peripheral residential growth in cities like.Gurugram-and Bengaluru has sharply raised daily
commuting distances and traffic volumes.

Inadequate public transport capacity and quality: Public transport systems have not scaled at the
pace of urbanisation, reducing their attractiveness relative.to private modes.

Eg: Despite metro expansion, bus‘modal share in several Indian cities has declined due to
overcrowding and weak last-mile connectivity.

Persistent reliance on fossil-fuel-based mobility: Urban mobility remains heavily dependent on
petrol and diesel, directly linking transport growth with environmental degradation.

Eg: India’s high expenditure on fossil fuel imparts reflects the energy-intensive nature of its urban
transport systems.

Resulting social stresses

1.

Rising public health burden: Prolonged exposure to vehicular emissions increases respiratory and
cardiovascular ailments, affecting daily life and longevity.

Eg: Episodes of severe'smog in Delhi-NCR are routinely associated with spikes in respiratory
infections and haspital visits.

Unegual exposure across social groups: Pollution impacts are spatially concentrated,
disproportionately affecting populations living near highways, transport hubs, and congested
corridors.

Eg: Informal settlements located along major roads experience higher exposure to particulate
pollution than planned residential zones.

Erosion of productivity and mental well-being: Long commutes, congestion, and polluted air
combine to generate fatigue, stress, and reduced work efficiency.

Eg: Studies on metropolitan regions highlight how extended travel times lower overall urban
productivity and quality of life.

Weak internalisation of environmental responsibility: Urban mobility choices prioritise short-
term convenience over collective ecological consequences.
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Eg: Continued preference for private vehicles persists despite recurring pollution crises and public
health advisories.

Conclusion

The struggle to balance mobility with environmental well-being reflects deeper planning and behavioural
failures in Indian cities. Sustainable urban futures depend on reshaping mobility around health, equity, and
ecological limits rather than speed alone.

Effects of globalization on Indian society.

Q. The compression of time in modern society has altered the meaning oflgisurelAssess its
implications for social wellbeing in contemporary India. (10 M)

Introduction

Contemporary Indian society is experiencing an unprecedented acceleration of everyday life driven by
technology, market integration, and changing work cultures. This has compressed lived time and reshaped
leisure from a restorative social institution into fragmented. moments of recovery.

Compression of time and altered meaning of leisure

Blurring of work-leisure boundaries: Digital connectivity has dissolved fixed work hours,
converting leisure into intermittent breaks rather than sustained rest.

Eg: Time Use Survey, MOSPI (2019) records rising time spent on employment-related activities
beyond conventional working hours‘in urban India.

Instrumentalisation of leisure: Leisure isincreasingly evaluated for utility—fitness, skill
acquisition, networking—ratherthan intrinsic relaxation or social bonding.

Eg: Economic Survey 202223 notes the expansion of self-improvement and platform-based
activities into.non-work hours, especially among urban professionals.

Fragmentation of leisure time: Continuous notifications and multitasking have shortened attention
spans, reducing leisure to brief, distracted engagements.

Eg: WHO Mental Health Policy Briefs (2022) highlight excessive screen exposure as undermining
psychological recovery and restfulness.

Acceleration of social rhythms: Faster consumption of experiences and information has normalised
constant engagement, leaving little scope for unstructured time.

Eg: UN World Social Report (2023) links social acceleration with reduced downtime and
heightened time pressure in emerging economies.

Shift from collective to individualised leisure: Community-based leisure practices have declined,
replaced by solitary, screen-mediated activities.

Eg: ICSSR studies on urban social change document declining participation in neighbourhood and
community leisure spaces.

Implications for social wellbeing in contemporary India
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1. Rising mental stress and burnout: Persistent time scarcity weakens recovery cycles, contributing
to anxiety, fatigue, and emotional exhaustion.
Eg: National Mental Health Survey (NIMHANS) identifies work—life imbalance as a key risk
factor for common mental disorders.

2. Erosion of family interaction: Reduced shared leisure time weakens intergenerational bonding and
everyday emotional support within families.
Eg: Second Administrative Reforms Commission — Ethics in Governance emphasised family
time as foundational for social stability and ethical development.

3. Decline in community participation: Time-poor lifestyles reduce civic engagement, volunteering,
and participation in local social institutions.
Eg: India Human Development Survey (IHDS) shows lower community involvement among
households reporting longer working hours.

4. Gendered wellbeing disparities: Women experience compounded time poverty due to unpaid care
work, further shrinking leisure opportunities.
Eg: Time Use Survey, 2019 shows women spending significantly more hours on unpaid domestic
and care responsibilities than men.

5. Risk to social sustainability: Chronic neglect of restiundermines long-term productivity, social
trust, and demographic dividend potential.
Eg: WHO-ILO Joint Report (2021) links excessive working time with adverse health and social
outcomes across societies.

Conclusion

The compression of time has transformed leisure from a shared social resource into a constrained private
privilege. Reasserting leisure as integralto socialwellbeing is essential for a balanced and humane trajectory
of India’s social development.

Social empowermefit, communaliSm, regionalism & secularism.

Salient features of'world’s physical geography.
Q. Whatimakes theyAntarctic stratosphere uniquely prone to severe ozone depletion? Analyse
how_globahwarming ‘may alter these conditions. Discuss the potential shifts in future ozone-

hole patternsa(15 M)
Introduction

The Antarctic upper atmosphere forms a cold, isolated chemical environment where catalytic reactions
intensify ozone destruction. The 2025 early closure highlights how sensitive this system is to global
atmospheric changes.

Body

Why the Antarctic stratosphere is uniguely prone to severe depletion

1. Polar vortex stability: The Antarctic vortex remains highly isolated, restricting inflow of ozone-rich
mid-latitude air and trapping halogens.

Eg: WMO 2022 notes that Antarctic vortex isolation is significantly stronger than the Arctic.
45




Extremely low temperatures: Winter temperatures frequently fall below —78°C, enabling polar
stratospheric cloud (PSC) formation.

Eg: NASA Ozone Watch 2024 reported persistent PSC-supporting temperatures across Antarctic
winter layers.

High PSC surface area: Dense PSCs catalyse chlorine activation, allowing rapid ozone destruction
when sunlight returns.

Eg: UNEP 2022 highlights that PSC density peaks over Antarctica, accelerating ozone loss.
Prolonged polar night: Long winter darkness allows reactive chlorine buildup before spring
photolysis initiates 0zone depletion.

Eg: Copernicus 2023 observed extended darkness maintaining chlorine reservoirs deep into spring.
Uniform hemispheric topography: Antarctica’s smooth landmass strengthens vortex coherence by
reducing atmospheric disturbances.

Eg: British Antarctic Survey 2021 found Arctic vortex disruption due to-major land—ocean
contrasts, unlike Antarctica.

How global warming may alter these conditions

1.

Enhanced stratospheric cooling: Greenhouse-gas accumulation.cools the stratosphere further,
extending PSC-friendly conditions.

Eg: IPCC ARG confirms stratospheric cooling as'a direct outcome of increased COs..

Stronger polar vortex: Larger temperature gradients may reinfarce vortex stability, deepening
early-season depletion.

Eg: WMO 2023 warned that climate-driven gradient changes may strengthen the vortex.

Increase in sudden stratospheric warmings: Warming-induced circulation anomalies may trigger
SSWs that temporarily disrupt chlorine chemistry.

Eg: NOAA 2024 recorded more SSW events in the Southern Hemisphere.

Changes in Brewer=Dobson circulation: Faster tropical upwelling may reduce ozone transport to
poles, slowing recoveryrates.

Eg: IPCC ARG projected altered 0zone redistribution patterns under accelerated circulation.
Higher stratospheric aerosolloads: Wildfires and volcanic eruptions linked to warming can inject
aerosols enhancing heterogeneous reactions.

Eg: NASA 2020 showed that Australia’s megafire aerosols intensified chemical depletion.

Potential future shifts.in ozone-hole patterns

1.

Greater inter-annual variability: Climate-linked shifts in vortex behaviour may create alternating
large and small ozone-hole years.

Eg: Copernicus 2025 reported strong variability between the 2023 and 2025 ozone-hole sizes.
Changes in closure timing: Altered stratospheric temperatures may advance or delay seasonal
0zone recovery.

Eg: The 2025 early closure (Copernicus) reflected shorter PSC persistence.

Episodic extreme depletion years: Climate extremes may occasionally trigger unusually large
ozone holes despite long-term chemical recovery.

Eg: UNEP 2022 warns of periodic extreme depletion events even after halogen stabilisation.
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4.

5.

Mid-latitude spillover effects: Disturbed vortex events may allow ozone-poor air to drift into mid-
latitudes affecting UV levels.

Eg: WMO 2011 Arctic depletion triggered mid-latitude ozone dips due to vortex instability.
Aerosol-driven anomalies: Volcanic or wildfire aerosols may reshape depletion patterns in
individual years.

Eg: Hunga Tonga 2022 disrupted stratospheric chemistry globally for several months (NASA).

Conclusion

The Antarctic ozone layer is recovering, but warming-driven changes to polar temperatures, circulation and
aerosols could redefine future depletion patterns. Anticipating these shifts will require deeper integration of
0zone monitoring with climate modelling systems.

Q. The early universe now appears more mature than traditional modelsdndicated. How does
this change the way we view the universe’s initial stages?"¢10 M)

Introduction
Recent deep-space observations indicate that galaxies'with clear structure and mass appeared very early,
showing that the universe organised its spatial form farfaster than textbook cosmic timelines assumed.

Body

The early universe now appears more mature than traditional models indicated

1.

Early spatial structuring: Massive, disc-shaped systems show that spatial order began quickly and
not after prolonged cosmic diffusion.

Eg: Alaknanda (2025, NCRA-Pune) revealed a mature disc when the universe was only one-fifth
of its age, indicating early structural coherence.

Rapid matter clustering:'High stellar mass in young galaxies shows matter grouped early rather
than spreading slowly.over cosmic time.

Eg: Big Wheel (2024, JWST) matched present-day galaxy mass levels within early universe stages,
compressing mass-formation timelines.

Premature pattern formation: Clear spiral arrangements mean structured movement developed
sooner than linear models predicted.

Eg: Zhulong (2024, JWST) exhibited well-defined arms comparable to the Milky Way, showing
early cosmic order.

Early dust creation: Dust indicates repeated star cycles that signal environmental maturity earlier
than expected.

Eg: JWST 2023-25 reports confirmed dust density typical of evolved systems, not primordial
randomness.

Departure from slow-growth theory: Evidence now supports early stability instead of gradual
stepwise cosmic formation.

Eg: NASA deep-field findings 2025 showed multiple early well-formed galaxies, contradicting
slow-evolution assumptions.

How this changes the way we view the universe’s initial stages
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Revised temporal sequencing: Formation milestones must now be placed earlier, changing how we
frame spatial evolution timelines.

Eg: UNESCO Space Science Review 2024 recommended updating cosmic-age learning modules to
reflect early structuring.

Shift from gradual development: Universe building appears sudden and patterned rather than slow
and scattered.

Eg: NCRA early-galaxy assessments 2025 highlight compressed cosmological growth periods.
New understanding of space geography: Matter behaved in a clustered form sooner, reshaping
how spatial distribution is taught.

Eg: Gravitational lens mapping 2025 showed early grouping patterns behind larger galaxy clusters.
Rethinking stability origins: Spiral balance suggests internal order began at the start, not after
billions of years.

Eg: JWST 2024 disc-analysis confirmed stable disc layouts in early galaxies.

. Textbook model recalibration: Standard geography-of-space chapters.must integrate.rapid
organisation as a primary feature.

Eg: ISRO science outreach 2024 urged curriculum updates based on early structured galaxy
findings.

Conclusion
The universe shows early, organised spatial development,,moving our understanding away from slow
cosmic formation to swift structural maturity.

Q. Explain the physical mechanism ofSuddenfStratospherie Warming. Analyse its role in
polar vortex disruption. Assess how post=SSW circulation changes influence winter extremes
In South Asia. (15 M)

Introduction

Sudden stratospheric warming is a rapid breakdown phase of polar winter circulation involving a 25-50°C
temperature rise, reversal of westerlies, and.destabilisation of the polar vortex. Its downstream linkages
increasingly shape Eurasian and South. Asian winter anomalies.
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Physical mechanism of sudden stratospheric warming

1.

Planetary wave amplification: Upward-propagating Rossby waves from mid-latitudes deposit heat
and momentum into the polar stratosphere, disrupting.normal zonal flow.

Eg: ECMWEF 2024 detected strong wave-2 amplitude seven days before a major SSW.

Jet reversal and adiabatic heating: Momentum convergence reverses polar night westerlies into
easterlies, causing rapid stratopause warming within a week.

Eg: WMO 2023 recorded awarming jump from —70°C to —25°C during the event.
Ozone-temperature retention feedback: Reduced NOx descent slows radiative cooling,
maintaining elevated polar stratospheric temperature anomalies.

Eg: Copernicus 2024 observed +35°C anomaly alongside suppressed NOx mixing.
Brewer—Dobson circulation strengthening: Enhanced poleward uplift accelerates heat transport
into the polar stratosphere, priming vortex breakdown.

Eg: NASA MLS . 2022:mapped intensified BDC cells during February SSW.

Wave breaking and polar heat convergence: Rossby wave interference distorts zonal symmetry
andraccelerates\warm-pool expansion aloft.

Eg: JIMA 2024 detected wave-breaking signatures 4-6 days prior to reversal.

Role in polar vortex disruption

1.

2.

Vortex split through wave-2 dominance: The cold core divides into two daughter vortices,
redistributing Arctic cold toward Eurasia and North America.

Eg: NOAA 2021 documented dual cold pools after SSW.

Vortex displacement via wave-1 forcing: The polar vortex shifts off-pole, weakening confinement
of the Arctic cold reservoir.

Eg: UK Met Office 2018 linked displacement with severe February chill.

Jet stream sinuosity: Polar jet elongates into troughs and ridges, facilitating persistent meridional
spillovers.

Eg: ERA-5 2022 confirmed a 12-day blocking ridge over the North Atlantic.
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4. Post-SSW wind collapse: Zonal wind speeds decline by 35-50 m/s at 100-150 hPa, enabling
prolonged cold-air advection.
Eg: WMO 2024 noted significant zonal wind deceleration at peak SSW.

Post-SSW circulation influence on winter extremes in South Asia

1. Strengthened Siberian high: Deepened anticyclonic ridge increases pressure gradient toward South
Asia, accelerating cold-air incursions.
Eg: IMD 2023 linked severe Delhi—Punjab cold spell to intensified Siberian ridge.

2. Jet realignment and intensified western disturbances: Amplified troughs‘increase moisture
transport and snowfall over western Himalaya.
Eg: IMD 2022 observed 25-60% snowfall increase post-SSW.

3. Prolonged cold-air residence: Blocking highs trap dense cold air, extending cold-wave duration
across the Indo-Gangetic plains.
Eg: WMO-IMD 2024 reported 8-11 additional cold-wave days in Haryanaand Rajasthan.

4. Snow-albedo persistence: Increased reflectivity maintains suppressed temperature regimes and
extends winter severity.
Eg: NSIDC 2023 recorded 0.3 albedo retention.rise over western Himalayan slopes.

5. Boundary-layer inversion and smog intensification: Cold stagnation traps pollutants, reducing
visibility and worsening PM levels.
Eg: CPCB 2023 linked PM2.5 peaks withiinversion layers post<SSW.

6. Energy-stress escalation: Extended sub-zerg phases increase heating demand, stressing power
systems.
Eg: CEA 2024 noted 9-14%.rise in northern region.winter energy load.

Conclusion

Sudden stratospheric warming:has become a defining winter teleconnection, restructuring the polar vortex
and intensifying South Asian cold.regimes. Incorporating stratosphere-linked diagnostics and jet-shift
modelling into India’s winter forecasting will be vital for safeguarding agriculture, energy stability and
urban public-health resilience.

Q. Explaimthe key:elimatic and ecological characteristics of tundra biomes. Discuss the
factars responsible foticecent'wildfire activity in Arctic Alaska. (10 M)

Introduction

The Arctic tundra, long regarded as a climatically stable and fire-resistant biome, is now undergoing rapid
transformation under accelerated warming. Recent evidence from Arctic Alaska shows that climatic and
ecological thresholds in cold biomes are being crossed, leading to unprecedented wildfire activity.

Body

Key climatic and ecological characteristics of tundra biomes

1. Extremely low temperatures and short growing season: Tundra regions experience prolonged
winters, cool summers and a very limited period for biological activity, restricting biomass
accumulation.
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Eg: IPCC ARG (2023) notes that mean summer temperatures in Arctic tundra generally remain
below 10°C, preventing tree growth and sustaining treeless landscapes.

Presence of continuous or discontinuous permafrost: Permanently frozen subsoil acts as a
physical barrier to deep rooting and drainage, shaping surface hydrology and ecosystem structure.
Eg: NSIDC and IPCC assessments highlight that large parts of Arctic Alaska are under continuous
permafrost, influencing soil moisture and vegetation patterns.

Peat-rich soils with high carbon storage: Waterlogged conditions promote peat formation, making
tundra one of the world’s largest terrestrial carbon reservoirs.

Eg: IPCC ARG estimates that permafrost regions store about 1,400-1,600 gigatonnes of carbon,
much of it in tundra peat soils.

Low biodiversity but high ecological sensitivity: Species diversity is limited, but ecosystems are
finely balanced and highly sensitive to temperature and moisture changes.

Eg: Millennium Ecosystem Assessment identifies tundra as a biome with. low resilience to external
climatic disturbances.

Cold desert—like precipitation regime: Despite snow cover, annual precipitationisvery low,
comparable to deserts, making soil moisture highly climate-dependent.

Eg: Arctic Council reports describe tundra regions as receiving less than 250 mm annual
precipitation, mostly as snow.

Factors responsible for recent wildfire activity in Arctic Alaska

. Accelerated Arctic warming and drying of soils: Arctic /Alaska is warming at a much faster rate
than the global average, leading to drier surface and peat layers.

Eg: The Biogeosciences study(2025) shows fire activity rising sharply since the late 20th century,
coinciding with unprecedented peat dryness:

Increase in woody shrubs and fuelavailability: Warming has driven shrub expansion, replacing
mosses and lichensawith mare combustible vegetation.

Eg: The University of Alaska Fairbanks—led study (2025) identifies woody plant expansion as a
key driver of/intensified tundra fires:

Permafrost thaw altering fire behaviour: Thawing permafrost improves drainage and exposes
previously.frozen organic matter, enabling deeper and hotter fires.

Eg: Combined charcoal and satellite records in the Biogeosciences study (2025) indicate recent
fires burn. hotter and consume more fuel.

Longer fire seasons.due to climatic shifts: Earlier snowmelt and delayed autumn freeze extend the
window for wildfireignition and spread.

Eg: Arctic Council climate assessments report lengthening of the Arctic fire season since the
1990s, aligning with increased fire frequency.

Increased lightning activity in high latitudes: Warmer atmospheric conditions are raising lightning
incidence, a major natural ignition source in remote tundra regions.

Eg: NASA and NOAA observations show a significant rise in Arctic lightning events in recent
decades, linked to warming air masses.

Conclusion

The recent surge in tundra wildfires reflects a fundamental shift in Arctic climate—ecosystem dynamics.
These changes challenge traditional geographical assumptions about cold biomes and underscore the global
significance of Arctic transformations for climate stability.
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Q. What synoptic meteorological conditions lead to the formation of cold waves in north-
western India? How do western disturbances and the circulation prevailing after their passage
influence these conditions? What is the combined effect of these processes on surface
temperature patterns? (15 M)

Introduction

Severe winter cold waves in north-western India arise from the coupling of mid-latitude circulation systems
with regional atmospheric stability and surface characteristics. These events demonstrate how synoptic-scale
processes can sharply alter local thermal regimes.

Body

Synoptic meteorological conditions leading to cold waves

1. Inflow of cold continental air masses from higher latitudes: Strong anticyclones over Central
Asia push cold, dry north-westerly winds into north-western India, reducing.near-surface
temperatures rapidly.

Eg: IMD winter climatology identifies continental air incursions as the primary driver of cold
waves over Punjab, Haryana and Rajasthan during December—January:

2. Clear skies and radiational heat loss: Subsiding.air under high-pressure systems suppresses cloud
cover, enhancing night-time long-wave radiation loss.from the land surface.

Eg: Semi-arid Rajasthan consistently records sharp nocturnal coeling due to unobstructed
radiative heat loss under clear winter skies.

3. Calm or weak surface winds: Reduced turbulence limits vertical heat mixing, allowing cold air to
stagnate near the surface.

Eg: IMD station data associates severe cold.waves with wind speeds below 5 km/h during night
hours.

4. Low atmospheric moisture content: Dry winter air has limited heat retention capacity, accelerating
surface cooling.during night-time.

Eg: Desert and semi-arid tracts of north-western India exhibit stronger cooling due to low specific
humidity, as'neted in IMD agro-meteorological reports.

Role of western disturbances and post-disturbance circulation

1., Temperature decline after western disturbance passage: While active western disturbances
moderate cold through cloud cover, their eastward movement exposes the region to cold air
adveetion.

Eg: IMD. synoptic observations show temperature drops within 24-48 hours after western
disturbance clearance.

2. Post-disturbance anticyclonic circulation: The establishment of high-pressure systems strengthens
cold north-westerly winds and suppresses convection.

Eg: January cold spells in north India frequently coincide with anticyclonic dominance following
disturbance withdrawal.

3. Formation of strong surface temperature inversions: Calm and clear post-disturbance conditions
trap cold air near the ground, intensifying cold stress.

Eg: Radiosonde profiles from Indo-Gangetic stations confirm persistent winter inversions during
cold wave episodes.

52




4. Reduced solar insolation after fog formation: Post-disturbance cooling promotes dense fog,
limiting daytime warming and prolonging cold conditions.
Eg: IMD fog advisories during winter cold waves highlight reduced daytime temperature recovery
across Punjab and Haryana.

Combined impact on surface temperature patterns

1. Sharp spatial contrasts in minimum temperatures: Interaction of synoptic cold air with local land
characteristics creates steep thermal gradients over short distances.
Eg: Interior Rajasthan stations frequently record lower minima than nearby urban centres under
identical synoptic settings.

2. Persistence of cold wave conditions over multiple days: Stable atmospheric conditions:delay
temperature recovery even in the absence of new synoptic triggers.
Eg: IMD cold wave warnings often extend beyond initial events due to sustained atmospheric
stability.

3. Higher cold stress in rural and arid landscapes: Sparsewvegetation, sandy soils and low heat
capacity amplify night-time cooling.
Eg: Fatehpur and Churu emerge repeatedly as e¢old pockets.due.to desert surface properties.

4. Enhanced human discomfort despite moderate absolute temperatures: Wind chill and prolonged
exposure increase perceived cold severity.
Eg: IMD human comfort indices indicate higher coldstress insnorth-western plains during
sustained cold wave phases.

Conclusion

Cold waves in north-western India reflect the.cumulative influence of synoptic circulation, post-disturbance
atmospheric stability, and land-surface controls. Strengthening early warning systems and regional
vulnerability mapping is crucial as winter extremes become more pronounced.

Q. Examine the geemorphic progesses responsible for canyon formation. Analyse how tectonic
uplift and rivex inCiSiengnteract t@shape canyon landscapes. Discuss the relevance of such
landforms in int@ékpreting Earth surface processes. (15 M)

Introduction

Canyon landscapes emerge from the long-term coupling of endogenic tectonic forces and exogenic fluvial
erosion, offering critical insights into how Earth’s surface responds to uplift, climate, and river dynamics
over geological timescales.

Body

Geomorphic processes responsible for canyon formation

1. Dominant vertical fluvial incision: Sustained downcutting by rivers with high stream power
produces deep, narrow valleys where lateral erosion remains minimal.
Eg: Grand Canyon carved by the Colorado River reflects prolonged vertical incision under semi-
arid conditions, documented by US Geological Survey (USGS) long-term fluvial erosion studies.
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2.

Differential erosion controlled by lithology: Variations in rock resistance generate stepped canyon
walls, cliffs, and benches as softer strata erode faster than harder layers.

Eg: The alternating limestone, sandstone, and shale sequences in the Grand Canyon demonstrate
lithology-controlled erosion patterns recorded in USGS stratigraphic mapping.

Antecedent drainage mechanisms: Rivers that predate tectonic uplift maintain their course and
incise vertically rather than diverting laterally.

Eg: The Indus River gorge across the Trans-Himalayan ranges is a classic antecedent river
system identified in Geological Survey of India geomorphic assessments.

Climatic suppression of slope processes: Arid and semi-arid climates limit mass wasting and
chemical weathering, allowing vertical erosion to dominate landscape evolution.

Eg: Fish River Canyon in Namibia developed under arid climatic regimes, as documented in
international arid-zone geomorphology research.

Interaction between tectonic uplift and river incision

1.

Uplift-driven enhancement of river gradients: Tectonicuplift steepens river profiles, increasing
stream energy and incision capacity.

Eg: Late Cenozoic uplift of the Colorado Plateau (~6-10 million years ago) intensified Colorado
River incision, established through USGS tectono-geomorphic synthesis.

Erosion-isostasy feedback loop: Sustained rivererosion removes mass, triggering isostatic rebound
that further elevates terrain and prolongs ingision.

Eg: Deep gorges such as the Kali Gandaki valley illustrate erosion-uplift coupling, supported by
studies from the Wadia Institute of Himalayan Geology.

Knickpoint formation and upstream migration: Tectonic uplift generates knickpoints that migrate
upstream, rejuvenating river profiles and deepening valleys.

Eg: Post-uplift knickpoints in Himalayan tributaries have been mapped using longitudinal river
profiling by GSI fluvial geomorphology divisions.

Structural control on incisionypathways: Faults, joints, and fractures localise erosion by guiding
river courses/ithrough zones.of weakness.

Eg: Canyon'sections of peninsular rivers across the Deccan volcanic province align with fracture
systems identified in GSI structural geology studies.

Relevance of canyon landforms.in interpreting Earth surface processes

1.

2.

Reconstructing tectonic uplift histories: Canyon depth and incision rates serve as proxies for
estimating uplift magnitude and timing.

Eg: Coesmogenic nuclide dating in the Grand Canyon has quantified incision rates and uplift
chronology, reported in peer-reviewed geoscience journals.

Archives of palaeoclimatic variability: River terraces and strath levels within canyons preserve
records of past hydrological and climatic shifts.

Eg: Narmada river gorge terraces provide Quaternary climate signals analysed by the Geological
Survey of India Quaternary research units.

Validation of landscape evolution models: Canyon systems test equilibrium concepts linking
erosion rates with tectonic forcing.

Eg: Plateau canyon systems worldwide support dynamic equilibrium models discussed in
established geomorphological literature.
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4. Applied significance in hazard and resource assessment: Canyon morphology informs dam siting,
slope stability analysis, and seismic risk evaluation.
Eg: Himalayan hydropower project feasibility studies routinely use gorge morphology
assessments conducted by the Central Water Commission.

Conclusion

Canyons act as enduring geomorphic records where tectonics, climate, and fluvial energy intersect. Their
analysis sharpens scientific understanding of long-term Earth surface evolution and strengthens predictive
capacity for landscapes undergoing active uplift and climatic change.

Q. “Religious harmony is not merely tolerance but active social engagement.” Throw a light
on this assertion and bring out its significance in plural societies like India:«(10"M)
Introduction

India’s social stability has historically emerged from lived interdependence rather than passive coexistence.
In a deeply plural society, harmony is sustained when communities actively engage with one another in
everyday social life.

Body
Religious harmony as active social engagement

1. From passive tolerance to positive coexistence: Tolerance implies merely enduring difference,
whereas harmony requires sustained interaction, cooperation, and mutual participation across
religious boundaries.

Eg: Inter-community participation in festivals like Onam and Pongal, where people across faiths
engage in shared cultural practices, réeflects harmony rooted in participation rather than indifference.

2. Shared civic responsibilities as integrators: Active engagement emerges when communities
collaborate in addressing.common social needs.

Eg: Multi-faith community kitchens:and volunteer groups during the COVID-19 pandemic,
where religious institutions callectively supported vulnerable populations, demonstrated cooperation
beyond identity lines.

3. Dialogue replacing parallel existence: Harmony deepens when communities communicate and
resolve issues collectively-nstead of existing in isolated social silos.

Eg: Local peace.committees and inter-faith dialogue forums in communally sensitive districts
have helped defuse tensions through regular engagement and trust-building.

4. Ethical recognition of the ‘other’: Active harmony involves empathy and moral recognition, not
just legal.acceptance of difference.

Eg: Dr B. R. Ambedkar’s emphasis on fraternity highlighted social solidarity as the emotional
foundation necessary for unity in a diverse society.

5. Everyday social practices sustaining harmony: Daily interactions embed harmony into routine
social life, making it resilient and self-reinforcing.

Eg: Mixed neighbourhoods and shared marketplaces, where religious identities coexist through
routine economic and social exchanges, illustrate lived pluralism.

Significance of active religious harmony in plural societies like India
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1. Strengthening social cohesion: Active engagement builds trust and shared belonging, which are
critical for stability in diverse societies.
Eg: Community-based associations and resident welfare groups often cut across religious
identities, fostering collective problem-solving and mutual dependence.

2. Preventing identity-based polarisation: Regular interaction reduces stereotypes and limits the
scope for communal mobilisation.
Eg: Grassroots inter-community initiatives in riot-prone areas have shown that sustained
engagement reduces susceptibility to polarising narratives.

3. Realising constitutional fraternity: Active harmony translates constitutional.values into lived
social practice.
Eg: Article 51A(e) obligates citizens to promote harmony and brotherhood, reflecting the
expectation of active social responsibility.

4. Supporting democratic functioning: Inclusive social relations enable peaceful political
participation and acceptance of diversity in public life.
Eg: Judicial recognition of secularism as a basic feature, as articulated.in dandmark, constitutional
cases, underscores the need for social harmony beyondformal neutrality.

5. Preserving India’s composite culture: Engagement sustains cultural continuity across generations
in a plural society.
Eg: Bhakti—Sufi traditions, marked by shared spaces and syncretic practices, historically nurtured
inter-religious social integration.

Conclusion

In plural societies like India, religious-harmony survives not.through silence or separation, but through
continuous social engagement. Active interaction transforms diversity from a fault line into a shared
civilisational strength.

Distribution of key naturaliesources across the world (including South Asia
and the Indian sub-contiment);factors responsible for the location of
primary, secondakyszand tektiary sector industries in various parts of the
world (including India).

Q. Resourcezefficienbagricult@ire requires aligning production with local ecological limits.
Explain whyamanyiregions exceed their water and soil carrying capacity. Examine how
climate variability exacerbates these pressures. Recommend region-specific sustainable
practices: (45 M)

Introduction

The accelerating mismatch between ecological thresholds and agricultural intensification is driving
unsustainable pressure on water and soil systems. As per FAO SOLAW 2025, over 60% of global
degraded land is agricultural, signalling a structural imbalance between resource endowments and food
production patterns.

Body

Why many regions exceed their water and soil carrying capacity
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Groundwater over-extraction in semi-arid regions: Persistent irrigation demand surpasses natural
recharge, especially in monsoon-dependent aquifers.

Eg: CGWB 2023 recorded 1,123 over-exploited blocks, especially in Punjab—Haryana due to
high tube-well dependence.

Input-intensive cropping beyond agro-climatic suitability: Water-intensive crops are cultivated in
ecologically unsuitable belts due to MSP and procurement-linked incentives.

Eg: NITI Aayog 2022 flagged unsustainable paddy cultivation in North-West India, where
climatic water demand is naturally high.

Soil nutrient mining from continuous monocropping: Repetitive cereal-based rotations degrade
soil organic carbon and micronutrient balance.

Eg: ICAR-IISS 2024 found widespread sulphur and zinc deficiency acrossthe Indo-Gangetic
Plains.

Expansion into ecologically fragile terrains: Cultivation spreads into slopes, drylands and
degraded forests, exceeding soil resilience.

Eg: FAO 2025 documented severe degradation in tropical drylands, including India’s Aravalli
foothills and Deccan uplands.

Inefficient irrigation practices and conveyance losses: Traditional‘flood irrigation and canal
seepage heighten regional water stress.

Eg: CWC 2023 noted 35-40% canal waterdosses in older systems of Uttar Pradesh and
Rajasthan.

How climate variability exacerbates these pressures

1.

Erratic monsoon patterns reduce natural recharge: Uneven rainfall lowers infiltration, raising
dependency on stressed aquifers.

Eg: IMD 2023 highlighted increased intra-seasonal rainfall variability, lowering effective
recharge in centraldndia.

Rising temperatures increase evapotranspiration: Heatwaves intensify crop water demand and
soil moisture/depletion.

Eg: IPCC ARG (2022) projects 5-20% higher ET rates across South Asia by mid-century.
Recurrent drought cycles.\worsen soil degradation: Moisture scarcity triggers wind erosion,
salinity, and erganic matter loss.

Eg: WMO 2023 recordedsepeated droughts in western Rajasthan and Horn of Africa, leading to
severe topsoil degradation.

Extreme rainfall'events accelerate erosion and runoff: High-intensity showers destabilise slopes
and lead to major nutrient loss.

Eg: ICAR 2023 observed rising soil erosion in Himalayan foothills due to cloudbursts.

Coastal intrusion disrupts freshwater and soils: Sea-level rise drives saline water into aquifers,
undermining soil chemistry.

Eg: NCCR 2024 reported salinity intrusion in Krishna—Godavari delta, impacting paddy
ecosystems.

Region-specific sustainable practices

1.

Indo-Gangetic Plains — diversification and water-saving irrigation: Promote maize—pulses, DSR
technology and micro-irrigation to reduce paddy-related water stress.
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Eg: Punjab Mera Pani Meri Virasat Scheme (2020-24) shifted 1.6 lakh hectares away from
paddy.
2. Deccan Plateau — soil moisture conservation with millets-based systems: Contour bunding, farm
ponds and millet-led cropping optimise semi-arid ecology.
Eg: Karnataka’s Kalyana Karnataka Mission 2023 promoted ragi—jowar clusters for drought
resilience.
3. Himalayan belt — slope-stabilising agroforestry and terrace reinforcement: Agroforestry-based
horticulture curbs erosion risks.
Eg: Himachal Agroforestry Project (2021-24) improved slope stability and.erchard productivity.
4. Coastal regions — salt-tolerant crops and integrated aquaculture: Adoption of saline-resistant
rice and brackish-water aquaculture reduces freshwater pressure.
Eg: ICAR-CSSRI 2024 released CSR 56/60 salt-tolerant paddy fer. Sundarbans and Krishna delta.
5. Arid and semi-arid regions — groundwater budgeting and rotational grazing: Community-based
regulation cuts over-extraction and restores pasture health.
Eg: Rajasthan Atal Jal Yojana (2020-25) institutionalised village groundwater budgeting in
stressed blocks.

Conclusion

Sustaining agriculture within ecological limits demands a shift from input-heavy expansion toward climate-
adaptive, region-specific strategies. As climatic ‘stresses intensify, long-term food security will depend on
how effectively production systems are realigned to their natural resource base.

Q. Aguaculture expansion has redrawnitheditimans=eoastal interface globally. Discuss spatial
production belts. Examine gegmorphological impactson littoral zones. Suggest ecological
zoning measures for sustainable aquaetiiture'geography. (15 M)

Introduction

Agquaculture has surpassed capture. fisheries.in several regions, transforming coastlines from natural littoral
ecosystems to production-dense aquatic food belts. This shift has reconfigured coastal morphology,
sediment load and estuarine ecology at aplanetary scale.

Body
Aquaculture expansion.has redrawn the human—coastal interface

1. Intensive coastal mariculture zones: Expansion of cage-based finfish farms, shrimp ponds and
mollusc rafts has replaced natural lagoons, mangroves and tidal flats with commercial production
units.

Eg: South China Sea littoral aquaculture dominates over 70% of China’s marine output (FAO
2024).

2. Shift from fisheries to farmed coastlines: Traditional fishing settlements have transitioned to
industrialised coastal farming, altering spatial livelihoods and settlement patterns.

Eg: Mediterranean—-Aegean coastal aquaculture belt now accounts for >45% of aquatic food
(FAO GFCM 2025).

Spatial production belts
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1. East and Southeast Asian aquaculture corridor: World’s densest marine farming belt due to shallow

shelf seas, monsoon-fed nutrient regimes and concentrated coastal population.

Eg: China—Vietnam-Thailand region contributes over 60% of global aquaculture output (FAO

SOFIA 2024).

2. Nile delta and,Mediterranean cluster: High tilapia and mullet output due to freshwater—marine
interface.and brackish deltaic ponds.

Eg: Egypt alone produces 1.6 million tonnes of farmed fish annually (FAO 2024).

3. Chileanfjord belt: Cold-water salmon farming concentrated in fjords with limited flushing capacity,
creating pollution retention zones.
Eg: Chile supplies 30% of global salmon market with fjord-based aquaculture (FAO 2023).

4. Bay of Bengal and Indian littoral farms: Rapid shrimp pond expansion in Odisha, Andhra Pradesh

and Bangladesh replacing mangrove wetlands.

Eg: India’s aquaculture share is 8.2% of global output with Andhra Pradesh contributing
majority (NFDB 2024).

5. Mediterranean cage aquaculture grids: Semi-enclosed seas with slow water exchange make coastal
aquaculture spatially dense and sensitive.
Eg: Turkey—Greece marine farms account for >50% of Mediterranean mariculture (GFCM

2025).




Geomorphological impacts on littoral zones

1.

Mangrove loss and coastline retreat: Conversion to shrimp ponds has destroyed natural storm-barrier
vegetation, increasing coastal erosion and saline intrusion.

Eg: Sundarbans shrimp conversion sites show faster shoreline retreat (UNEP 2023).

Sediment imbalance and eutrophication: Waste feed and excreta add organic load, altering turbidity
and benthic oxygen levels.

Eg: Chilean salmon fjord sites show seasonal hypoxia (FAO 2024).

Altered tidal hydrodynamics: Artificial bunds and embankments restrict tidal flushing, changing
lagoon—estuary geomorphology.

Eg: Nile delta aquaculture barriers have modified freshwater—-marine exchange (FAO 2024).
Salinity gradient distortion: Brackish pond expansion increases soil salinisation-and alters coastal
groundwater balance.

Eg: Andhra Pradesh shrimp belts show rising soil salinity affecting agriculture (CGWB 2023).
Coastal nutrient enrichment: Excess nitrogen—phosphorus loads.trigger algal blooms; reducing light
penetration and harming seagrass beds.

Eg: Mediterranean nearshore algal proliferation near cage farmsrecorded by GFCM 2025.

Ecological zoning measures for sustainable aguaculture geography

1. Spatial carrying capacity thresholds: Mandatory marine zoning limiting aquaculture to ecological
load-bearing levels based on depth, flushing and nutrient turnover rates.
Eg: Norway’s traffic-light zoning for salmon sustainability (Norwegian Directorate of Fisheries
2024).

2. Integrated coastal zone management (ICZM): Coordinated littoral planning balancing aquaculture,
fisheries and coastal ecology protection.
Eg: India’s ICZM Phase Tl reforms incorporate aquaculture setback guidelines (MoEFCC 2024).

3. Mandatory mangrove buffer belts: No-conversion zones around estuaries, deltas and tidal wetlands
to prevent saline encroachment.
Eg: Indonesia’s mangrove rehabilitation adjacent to shrimp farms (FAO 2024).

4. Deep-water offshore aquaculture transition: Moving cages beyond shallow littoral zones to reduce
benthic load and eutrophication.
Eg: Japan’s offshore tuna farming model beyond coastal shallows (FAO 2023).

5. Species and feed regulation zoning: Restricting high-biomass carnivorous species close to fragile
lagoons.
Eg: EU Mediterranean guidelines limiting stocking density in closed bays (GFCM 2025).

Conclusion

Aquaculture has permanently altered coastal geomorphology, but sustainable spatial zoning anchored in
ecological thresholds and littoral restoration can ensure aquaculture growth without accelerating shoreline
degradation.
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Q. Analyse the major climate-hazard belts shaping Asia’s energy systems. Explain how
dependence on river-basin flows and coastal cooling increases vulnerability. Suggest spatial
realignment of generation corridors to reduce long-term risk. (15 M)

Introduction

Asia’s energy belt overlaps with the tropical cyclone corridor, monsoon flood plains, and intensifying
heat zones, making physical exposure an inherent spatial risk. The Asia Investor Group on Climate
Change (2025) highlights that losses are already USD 6.3 billion annually, showing climate geography has
begun dictating energy security.

Body

Climate-hazard belts shaping Asia’s energy systems

1. Tropical cyclone belt (Bay of Bengal-South China Sea stretch): These littoral zenes face
recurring high-intensity cyclogenesis impacting power assets and transmission lines.
Eg: Cyclone Mocha (2023) disrupted Myanmar—Bangladesh coastalsubstations; reported in UN
OCHA 2023.

2. Monsoon flood and pluvial flood belt (Indo-Gangetic—Mekong plains): High river discharge and
intense monsoon bursts increase inundation®f coal corridors.
Eg: 2022 Pakistan floods damaged grid‘networks and.disrupted.hydropower per UNEP 2022.

3. Heatwave-humidity belt (Western India, Southeast China): Persistent heat reduces efficiency of
thermal plants and escalates peak demand mismatch.
Eg: 2024 Southeast Asia heatwave hit.Thailand and Vietnam grids as noted by WMO 2024.

4. Storm surge—coastal inundation belt (Mekong delta, Jakarta coast, Konkan—-Coromandel):
Coastal plant siting amplifies flooding.during extreme surge.
Eg: Jakarta Bay surge 2020 impacted power stations; documented by Asian Development Bank
2021.

Water—thermal dependence and vulnerability

1. River-basin flow sensitivity: Thermal units require steady flows for cooling, making declining
glacial-fed discharge a risk multiplier.
Eg: Himalayan glacierloss per IPCC ARG (2021) threatens Indus—Ganga basin cooling water
supply.

2. Deltaic freshwater salinisation: Sea intrusion in deltas reduces suitability of water for cooling
systems.
Eg: Sundarbans salinity rise 2023 noted by Indian Institute of Coastal Management impacting
cooling capacity.

3. Reservoir-driven hydropower volatility: Altered monsoon rhythm causes inter-annual fluctuation
in hydropower reserves.
Eg: Mekong low-flow period 2020-21 recorded by MRC 2021, cutting hydropower availability.

4. Coastal clustering risk: Majority of Asia’s coal generation is coastline-adjacent due to cooling
access, increasing surge exposure.
Eg: AIGCC report 2025 flags NTPC, Tenaga Nasional as highest annual loss entities.

Spatial realignment of generation corridors
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1. Shift from coastal to inland elevated corridors: Moving generation away from deltaic zones
reduces surge and flood risk.
Eg: China’s inland energy shift 14th Five-Year Plan (2021-25) emphasises interior grid corridors.
2. Diversified hydro-solar—wind belts: Moving capacity to semi-arid wind corridors lowers
hydrological dependence.
Eg: India’s RE hubs (Gujarat—Rajasthan) 2023 MNRE data show declining freshwater reliance.
3. Cross-basin grid integration: Interconnected grids allow hazard-zone bypass and supply continuity.
Eg: ASEAN Power Grid initiative 2024 supports multi-country redundancy, ASEAN Secretariat.
4. Resilience zoning in planning law: Grid siting must integrate hazard mappingsunder national
adaptation frameworks.
Eg: NDMA Guidelines 2019 mandate climate-risk embedded infrastructure planning.

Conclusion

Asia’s energy future hinges on aligning infrastructure geography with evolving climate belts rather than
retrofitting risk. Climate-resilient corridor planning must become a precondition, nota corrective, for
uninterrupted regional power stability.

Q. Industrial corridors act as spatial reorganisers‘@f.economic activity rather than mere
infrastructure projects. Examine their rolejin regionahintegration.”Analyse challenges in
achieving balanced spatial outcomes. (15 M)

Introduction

Industrial corridors represent a new phase in India’s economic geography, where spatial planning,
infrastructure, and production systems are deliberately.aligned. They signal a transition from isolated
industrial nodes to integrated regional economic landscapes.

Body

Industrial corridors asspatialireorganisers of economic activity

1. Shift.from nodal to networked industrial geography: Industrial corridors restructure space by
linking cities, industrialinodes, logistics hubs, and hinterlands into functional economic regions.
Eg: Delhi-Mumbai Industrial Corridor (DMIC) integrates manufacturing zones, freight corridors,
ports, and cities, reshaping regional economic flows as noted by NITI Aayog.

2. Reconfiguration of urban—rural linkages: Corridors redistribute economic activity beyond
metropolitan cores into peri-urban and rural areas.
Eg: Industrial nodes along DMIC and Chennai—-Bengaluru Industrial Corridor have catalysed
growth of new towns and rural non-farm employment.

3. Spatial concentration of value chains: Corridors enable clustering of suppliers, ancillaries, and
services along defined axes.
Eg: Automobile and electronics clusters developing along western and southern corridors illustrate
corridor-led agglomeration economies.

4. Transformation of transport-led spatial hierarchy: Dedicated freight and express transport
corridors alter traditional distance-decay effects.
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Eg: Dedicated Freight Corridors, conceptualised as corridor backbones, have reduced logistics
friction, acknowledged in National Logistics Policy 2022.

Planned regional land-use transformation: Corridors embed industrial growth within regional
land-use planning frameworks.

Eg: Integrated land-use plans prepared by corridor development authorities aim to synchronise
industry, housing, and infrastructure.

Role of industrial corridors in regional integration

1.

Inter-State economic integration: Corridors link multiple States into unified production and market
systems.

Eg: DMIC traversing several States promotes inter-State industrial complementarities, supporting
the spirit of Article 38 on balanced development.

Integration of hinterlands with ports and markets: Corridors connect interior regions.to coastal
gateways.

Eg: Eastern and Western corridors facilitate hinterland-access to ports, strengthening export
geography.

Labour and skill mobility integration: Corridors enable movement of labour across regions
through urban nodes and industrial towns.

Eg: New industrial townships along corridors attract migrant labour, reshaping regional
demographic patterns.

Infrastructure-led regional convergence: Shared infrastructure platforms reduce regional cost
differentials.

Eg: Common power, logisticspand industrial infrastructure along corridors reduce locational
disadvantages of interior rggions.

Institutional coordination across scales: Corridor authorities encourage coordination between
Centre, States, and local bodies.

Eg: Special purpose vehicles for corridor governance, supported by NITI Aayog, enable multi-
level regional planning.

Challenges in achieving balanced spatial outcomes

1.

Uneven regional concentration: Corridor benefits often cluster around major nodes, bypassing
remaote regions.

Eg: Peripheral districts away from corridor spines continue to lag, as highlighted in regional
development studies by NITI Aayog.

Urban bias and spatial inequality: Corridor-led growth may reinforce metropolitan dominance.
Eg: Largecities along corridors attract disproportionate investment compared to smaller towns.
Land acquisition and spatial displacement: Corridor development can disrupt local land-use
systems.

Eg: Industrial land aggregation challenges have generated social resistance in several corridor
regions, noted in policy reviews.

Weak regional planning capacity: Limited planning capacity at district and metropolitan levels
constrains spatial balance.

Eg: Absence of effective District Planning Committees under Article 243ZD weakens integrated
regional planning.
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5. Environmental and ecological stress: Concentrated industrialisation strains local ecosystems.
Eg: Water stress and pollution risks around industrial nodes underline sustainability concerns
flagged in environmental assessments.

Conclusion

Industrial corridors have redefined India’s economic geography by reorganising space into integrated
production regions. Achieving balanced spatial outcomes, however, requires stronger regional planning
institutions, inclusive land-use strategies, and sustainability-focused corridor governance.

Q. Discuss the role of monsoon variability in shaping the spatial distribution of horticultural
crops in India. Examine recent shifts in productivity patterns. (10 M)

Introduction

India’s horticultural geography is finely tuned to the rhythm, timing, and spatial spread of the monsoon
rather than to rainfall totals alone. Increasing monsoon variability has therefore begunto re-shape where
horticultural crops thrive and how productivities evolve across.regions.

Body

Role of monsoon variability in shaping spatial distribution of horticultural crops

1. Rainfall seasonality as a locational contral: Most horticultural crops depend on a wet—dry
sequence, where monsoon rains support vegetative growth while dry spells trigger flowering and
fruiting. Variability in onset, withdrawal, or‘breaks alters crop suitability across regions.

Eg: Western and Central Andia have seen shifting suitability for fruit crops due to delayed
monsoon onset and longer dry spells, influencing spatial concentration patterns.

2. Impact of unseasonal rainfall onqphenologicalzones: Rainfall during normally dry phenological
phases disrupts flowering and pollination, forcing growers to adjust crop choices spatially.

Eg: Sub-tropicakbelts of.North:lndia have experienced declining suitability for some fruit crops
due to winter and pre-monseon showers affecting flowering cycles.

3. Monsoon variability-and disease—pest geography: High humidity and prolonged wet spells create
new disease-prone zones, influencing where horticulture remains economically viable.

Eg: Easternand Southern India have seen higher fungal disease incidence in horticultural belts
during extended monsoon conditions, altering spatial productivity advantages.

4. krrigation dependence and spatial resilience: Regions with assured irrigation buffer monsoon
variability better, reinforcing horticulture concentration in irrigated belts.

Eg: Canal- and groundwater-supported horticulture belts in parts of western Uttar Pradesh
and Andhra Pradesh show greater spatial persistence despite rainfall uncertainty.

Recent shifts in horticultural productivity patterns

1. Stagnation despite area expansion: While horticultural area has expanded, productivity gains have
slowed due to rainfall unpredictability affecting crop physiology.
Eg: Fruit productivity trends show phases of stagnation despite steady expansion of cultivated
area in recent years.
2. Rising inter-regional productivity divergence: Regions experiencing relatively stable rainfall are
pulling ahead, while high-variability zones face yield instability.
64




Eg: Southern peninsular regions with more predictable rainfall increasingly outperform rain-
shadow and eastern regions affected by erratic monsoon spells.

3. Increased yield volatility year-to-year: Productivity has become less consistent, reflecting higher
climatic risk rather than technological stagnation.
Eg: Year-to-year fluctuations in fruit yields have become more pronounced during seasons
marked by monsoon anomalies.

4. Gradual spatial adaptation by farmers: Growers are adjusting crop choices and locations towards
zones better aligned with emerging rainfall regimes.
Eg: Expansion of drought-tolerant horticultural crops in parts of the semi-arid Deccan Plateau
reflects adaptive responses to monsoon uncertainty.

Conclusion

Monsoon variability has emerged as a decisive geographical force reshaping horticultural distribution and
productivity in India. Region-specific climate adaptation and water management will be critical-to stabilise
horticultural growth under increasing monsoon uncertainty.

Important Geophysical phenomena sdch,as earthquakes, Tsunami, VVolcanic
activity, cyclone etc., geographicalgfeaturesyand theirdocation-changes in
critical geographical features (including wates-bodies and ice-caps) and in
flora and fauna and the effectsief such ¢hanges.

Q. Explain how a hyperactive lmtértropical Convergence Zone (ITCZ) can generate prolonged
rainfall events in Southeast ASla. Assess thedmplications of shifting ITCZ behaviour for
India’s monsoon system. (15 M)

Introduction

The ITCZ serves as'the dominant.equatorial rainfall belt, and fluctuations in its intensity and latitude
reorganise tropical precipitation patterns. Insights from WWA 2025 show how an intensified ITCZ
amplified rainfall extremes in Southeast Asia, underscoring its broader relevance for India’s monsoon
system.

Body

How a hyperactive I TCZ generates prolonged rainfall events in Southeast Asia

1. Enhanced convective uplift: Stronger convergence deepens convective columns, sustaining
continuous heavy rainfall.
Eg: WWA 2025 recorded persistent convective towers for five days during Cyclone Senyar due to
ITCZ intensification.

2. Increased moisture availability: A warm, moist troposphere combined with an active ITCZ
supports repeated rainfall bursts.
Eg: Regional datasets show 9-50 percent rainfall increase, consistent with IPCC AR6 Clausius—
Clapeyron estimates.
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Slow-moving weather systems: Hyperactive ITCZ weakens steering winds, causing systems to stall
and release prolonged rainfall.

Eg: Cyclone Ditwah (2025) stalled near Sri Lanka because of weak equatorial steering driven by
ITCZ dynamics.

Interaction with ENSO and 10D: Active ITCZ amplifies La Nifia and negative IOD moisture flux,
lengthening rainfall duration.

Eg: WWA quantified 5-13 percent additional rainfall linked to these modes.

Strengthened equatorial wave activity: Intensified Kelvin and Rossby waves create persistent
rainfall bands.

Eg: WMO 2024 reported amplified Kelvin wave signatures during active ITCZ phases.

Formation of mesoscale convective systems (MCS): Active ITCZ favours MCS clustering,
prolonging rainfall spells.

Eg: 11TM 2023 observed increased MCS duration over the Maritime Continent under intensified
ITCZ conditions.

Enhanced vertical moisture transport: Hyperactive ITCZ deepens the moist layer, enabling
repeated convective recharge.

Eg: Sumatra radiosonde profiles (2025) showed unusually deep maist layers sustaining multi-day
precipitation.

Implications of shifting ITCZ behaviour for India’s monsoon system

1. Monsoon onset variability: Timing of ITCZ northward migration determines early monsoon stages
over Kerala and peninsular India.
Eg: IMD 2023 associated delayed onsetwith subdued early ITCZ displacement.

2. Spatial redistribution of rainfall: Southward ITCZ shifts intensify rainfall in southern India while
reducing central and northwest rainfall.
Eg: 2019 monsoon@anomalies reflected this spatial redistribution pattern.

3. Intensification of extreme rainfall: Strengthened ITCZ moisture transport increases short-duration,
high-intensity events over the Western'Ghats and northeast India.
Eg: Kerala 2018 (CWC) partly linked extreme rainfall to ITCZ-aligned moisture convergence.

4. Cyclone—=monsoon interaction: ITCZ position shapes Bay of Bengal cyclone genesis zones, altering
seasonal monsoon performance.
Eg: Amphan 2020 developed in a strengthened equatorial trough affecting pre-monsoon circulation
(RSMC Delhi):

5. “Impact on.monsoon trough and ISO cycles: Displaced ITCZ alters monsoon trough latitude,
modifying active—break cycles crucial for agriculture.
Eg: I'MM 2022 identified ITCZ-ISO coupling as a key driver of 30—60-day rainfall oscillations.

6. Influence on cross-equatorial moisture transport: Shifts in ITCZ intensity modify Somali Jet
strength, impacting monsoon moisture influx into India.
Eg: 11'TM monsoon diagnostics (2021) noted weakened cross-equatorial flow during years with
delayed ITCZ northward migration.

Conclusion

With tropical warming accelerating ITCZ variability, India’s monsoon risks are becoming more sensitive to
equatorial atmospheric shifts. Strengthening marine observations, monsoon diagnostics, and high-resolution
modelling is vital for anticipating rainfall extremes and enhancing climate resilience.
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Q. Examine agroforestry as a form of sustainable land-use in ecologically fragile regions.
Discuss its role in modifying local carbon and biomass dynamics. (10 M)

Introduction

Agroforestry integrates trees, crops and sometimes livestock within the same land unit, making it a
geographically adaptive land-use system. In ecologically fragile regions such as hills, plateaus and tribal
belts, it aligns human activity with natural processes, enabling sustainability and climate regulation.

Body

Agroforestry as a sustainable land-use in ecologically fragile regions

1. Physiography-compatible land use: Agroforestry adapts to slope, shallow soils and high rainfall
variability, unlike monocropping which accelerates erosion.
Eg: Eastern Ghats (Odisha) ICAR agroforestry plots reduced.runoff and soil-loss.on sloping tribal
farms through tree—crop integration.

2. Soil conservation and nutrient cycling: Tree roots stabilise fragile soils, while litter fall improves
soil organic carbon and nutrient recycling.
Eg: ICAR-Indian Institute of Soil and Water Conservation (2015-2024) recorded improved soil
organic matter under tree-based farming systems in.hill regions.

3. Livelihood-linked sustainability: Agroforestry combines ecological stability with income
security, making conservation economically viable for smallholders.
Eg: Cashew and mango-based systems in Odisha provided stable farm income without reducing
food crop yields, supporting sustainable.land use.

4. Climate-resilient micro-environments: Tree cover moderates temperature extremes, wind speed
and evapotranspiration, enhancingesilience.in fragile agro-ecosystems.
Eg: IPCC ARG (2022) recognisesagroforestry as a nature-based solution improving resilience in
climate-vulnerable landscapes:

Role of agroforestry in modifying local carbon and biomass dynamics

1. Above-ground biomass accumulation: Trees add long-term woody biomass, increasing carbon
storage compared to annual crops alone.
Eg: ICAR ©disha study (2024) recorded up to 154.5 Mg CO: equivalent sequestration per acre
over nine years in one-acre agroforestry farms.

2. Below-ground carbon storage: Deep root systems enhance root biomass and soil carbon pools,
stabilising carbon in fragile soils.
Eg: IPCC ARG Working Group 111 notes agroforestry increases both above-ground and below-
ground carbon stocks.

3. Slope-controlled carbon variability: Carbon gains vary spatially due to moisture and nutrient
accumulation along slopes.
Eg: Lower slope farms in Eastern Ghats sequestered significantly more carbon than upper slopes
due to higher soil moisture retention.

4. Sustained biomass without yield loss: Agroforestry increases total landscape biomass while
maintaining crop productivity.
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Eg: ICAR field evidence showed continued production of millets, pulses and vegetables alongside
tree biomass growth.

Conclusion

Agroforestry reconfigures fragile landscapes into stable, carbon-rich and productive systems by aligning
land use with geography. Its expansion can transform vulnerable regions into climate-resilient and
sustainable agro-ecological units, supporting both people and planet.

Q. Explain the geomorphological significance of the Aravalli range in the north-western
Indian landscape. Analyse how human interventions have altered this role: (10 M)

Introduction

Among the oldest fold mountain systems in the world, the Aravalli range represents a geomorphologically
subdued yet environmentally decisive feature of north-western India. Its significance lies in long-<term
landscape regulation rather than elevation, shaping climate, drainage and ecological stability.ina semi-arid
setting.

Body

Geomorphological significance of the Aravalli range

1. Barrier against desertification: The Aravallis act as a natural geomorphic barrier by disrupting
wind regimes and limiting the eastward movement of desert sands.
Eg: The range slows the spread of the Thar'Desert, allowing relatively higher rainfall zones to
persist in eastern Rajasthan@and adjoining regions.

2. Control over regional drainage systems: The ancient folded and fractured structure governs the
origin and direction of several important river systems.
Eg: Rivers such as Luni, Banas and Sabarmati originate from the Aravalli system, influencing
drainage patternsof Rajasthan and Gujarat.

3. Groundwater recharge potential: Weathered quartzites and jointed rocks facilitate infiltration and
sustain aquifersin.an-otherwise water-scarce region.
Eg: Aravalli.hill tracts support traditional recharge structures and sustain wells in surrounding plains
during dry seasens.

4, Soil and slope stabilisation: Despite low relief, the hills reduce wind erosion and stabilise thin,
fragile soils over long.geological periods.
Eg: Forested hill slopes around southern Rajasthan and Mount Abu act as anchors against aeolian
erosion.

5. Micro-climatic regulation: The range modifies local temperature, humidity and wind circulation,
creating distinct micro-climates.
Eg: Mount Abu, Rajasthan’s only hill station, experiences cooler and more humid conditions due to
Aravalli geomorphology.

Human interventions altering this role

1. Mining-induced geomorphic disruption: Extensive mining has fragmented hill continuity,
accelerating erosion and slope instability.
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Eg: Judicial interventions have repeatedly flagged unregulated mining in the Aravallis as a threat
to their geomorphic and ecological integrity.

2. Urban expansion over hill systems: Construction activities have levelled hillocks and blocked
natural drainage lines.
Eg: Rapid growth of Gurugram and Faridabad over Aravalli foothills has altered runoff and
groundwater recharge patterns.

3. Deforestation and vegetation loss: Removal of native vegetation has weakened slope stability and
increased surface runoff.
Eg: Degraded forest patches in parts of Haryana and Rajasthan Aravallis shew higher erosion and
dust generation.

4. Infrastructure-led landscape fragmentation: Roads, tourism facilities and real estate projects have
dissected hill ranges.
Eg: Linear infrastructure cutting across NCR Aravalli ridges has increased geomorphic
fragmentation.

5. Regulatory dilution and definitional ambiguity: Narrow interpretations.of hill systems reduce the
spatial extent of protected landscapes.
Eg: Ongoing debates on redefining Aravalli hill boundaries risk expesing ecologically sensitive
landforms to mining and construction.

Conclusion

The Aravalli range’s geomorphological importance lies in its continuity and long-term landscape functions
rather than height. Protecting it requires geography-informed regulation that recognises ancient hill systems
as integrated environmental barriers in a rapidly transforming region.

Q. “The twenty-first century marks a transition from-glacier retreat to glacier extinction as a
dominant cryospheric process”. Explainithis transition. Analyse the physical drivers behind it,
and its long-term geogré@phical eonsequences. (15 M)

Introduction

The twenty-first century marks a fundamental shift in cryospheric change, where glaciers are no longer only
shrinking in size but are increasingly disappearing as distinct physical entities. This transition signifies a
move from reversible glacier retreat to irreversible glacier extinction.

Body
Transition from glacier retreat to glacier extinction

1. Shift from thinning to disappearance: Earlier glacier change involved gradual thinning and frontal
retreat, whereas current warming is pushing glaciers below minimum survivable area and volume
thresholds.

Eg: Nature Climate Change (December 2025) defines glacier extinction when area drops below
0.01 sq km or volume below 1%, indicating irreversible loss.

2. Emergence of peak glacier extinction: The twenty-first century is characterised by a mid-century
peak in the number of glaciers disappearing annually, not a steady linear decline.

Eg: ETH Zurich study (2025) projects peak extinction between 2041-2055, with up to 4,000
glaciers vanishing per year under high-warming scenarios.
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3. Numerical loss dominating over volumetric loss: The transition reflects rapid disappearance of
numerous small glaciers rather than immediate loss of large ice masses.
Eg: European Alps projected to lose most small glaciers by 2040, even though total ice volume loss
continues beyond mid-century.

4. Irreversibility of extinction compared to retreat: Once extinct, glaciers cannot recover even if
temperatures stabilise, unlike retreating glaciers.
Eg: Glaciers such as Okjokull (Iceland) and Yala Glacier (Nepal) have been declared extinct and
symbolically commemorated.

Physical drivers behind the transition

1. Sustained rise in global mean temperatures: Persistent warming accelerates melt rates beyond
natural climatic variability, pushing glaciers past survival thresholds.
Eg: Under +1.5°C warming, peak extinction reaches ~2,000 glaciers per year, rising to~4,000 per
year under +4.0°C (Nature Climate Change, 2025).

2. Dominance of small and medium-sized glaciers: Smallglaciers respond rapidly to temperature
changes, leading to faster extinction.
Eg: Regions such as the Caucasus and Central Europe.are projected to.lose over 50% of glaciers
within two decades.

3. Glacier response time and inertia: Large glaciers have longer response times, delaying extinction
but intensifying losses later in the century.
Eg: Greenland periphery, Svalbard and Arctic Canada North show delayed peak extinction
extending beyond 2050.

4. Regional climatic sensitivity:slocal temperature, precipitation patterns and elevation strongly
influence extinction timing.
Eg: High-Mountain Asia, with predominantly.intermediate-sized glaciers, shows a pronounced
mid-century extinetion peak, strongly shaping global trends.

Long-term geographical consequences

1. Permanent alteration of imountain hydrology: Glacier extinction removes long-term ice storage,
reducing sustained dry-season river flows.
Eg: Declining glacier contribution threatens long-term water security in Indus and Amu Darya
basins dependent on Himalayan and Central Asian glaciers.

2. Transformation of geomorphological processes: Loss of glacial ice alters erosion, sediment
transport and slope stability in mountain regions.
Eg: Post-glacial landscapes in the Himalayas increasingly experience rockfalls and paraglacial
slope instability.

3. Increase in cryospheric hazards: Glacier retreat followed by extinction promotes unstable glacial
lakes and downstream hazards.
Eg: Expanding glacial lakes in Himalayan valleys increase the risk of Glacial Lake Outburst
Floods (GLOFs).

4. Long-term reshaping of mountain landscapes: Extinction leads to permanent changes in alpine
ecosystems and landforms.
Eg: Former glaciated valleys in the European Alps are transitioning into proglacial and non-
glacial terrain with altered ecological regimes.
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Conclusion

The transition from glacier retreat to extinction represents a permanent reorganisation of Earth’s cryosphere
rather than a temporary climatic fluctuation. Limiting warming can slow this trajectory, but unchecked
climate change will irreversibly redefine mountain geographies and their human—environment linkages.

Q. Methane emissions from agriculture are as much a geographical issue as they are a climatic
one. Analyse the spatial patterns of paddy cultivation in India. Discuss their environmental
implications. (15 M)

Introduction

Methane emissions from agriculture arise from specific land—water—soil interactions, making them
intrinsically geographical rather than purely climatic. India’s rice-dominated agrarian landscape illustrates
how spatial patterns of cultivation directly shape greenhouse gas outcomes.

Body

Methane emissions as a geographical issue

1. Anaerobic soil environments driven by land—water conditions: Methane generation depends on
prolonged flooding that creates oxygen-deficient soils; a feature controlled by regional hydrology.
Eg: Flooded alluvial plains of the Indo-Gangetic Belt provide ideal anaerobic conditions for
methanogenic microbes, unlike dryland millet regions.

2. Regional climate regulating microbial activity: Temperature and humidity determine the intensity
of methane-producing biological processes.

Eg: Warm and humid eastern India records higher methane fluxes from rice fields compared to
cooler Himalayan foothills.

3. Geomorphology influencing cultivation practices: Flat terrain and fine-textured soils encourage
standing waterpractices.

Eg: Deltaic regions of the Godavari—Krishna system retain water efficiently, sustaining flooded
paddy ecosystems.

4. Human adaptation to physical geography: Rice cultivation reflects adaptation to flood-prone and
water-abundant landscapes.

Eg: Low-lying floedplains of Assam’s Brahmaputra Valley favour submerged paddy as a risk-
mitigating strategy.

Spatial patterns of paddy cultivation in India

1. Indo-Gangetic Plain concentration: Fertile alluvium, gentle slope, and dense river networks make
it the largest rice belt.
Eg: West Bengal and eastern Uttar Pradesh remain major rice producers due to monsoon-fed river
systems.

2. Eastern and north-eastern dominance: High rainfall and low relief support rain-fed and semi-
flooded paddy.
Eg: Odisha and Assam practice lowland rice cultivation aligned with seasonal inundation.

3. Irrigation-led expansion in north-western India: Rice cultivation here is sustained artificially
rather than ecologically.
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Eg: Punjab and Haryana grow paddy using intensive canal and groundwater irrigation despite
semi-arid climate.

4. Deltaic and coastal peninsular regions: Clayey soils and controlled flooding support rice
intensification.
Eg: Cauvery delta in Tamil Nadu remains a traditional rice bow! due to regulated river flows.

Environmental implications of spatial patterns

1. Elevated methane emissions from flooded rice ecosystems: Continuous submergence accelerates

anaerobic decomposition of organic matter.

EQ: Rice paddies emit methane with nearly 28 times higher warming potential than CQO: over a

100-year period.

2. Groundwater depletion in ecologically unsuitable regions: Paddy expansion stresses aquifers in

dry zones.
Eg: North-western India has experienced sharp groundwater decline linked to water-intensive rice
cultivation.

3. Alteration of soil chemistry and structure: Long-term flooding affects nutrient cycling and soil
health.
Eg: Deltaic rice belts show reduced soil aeration and micronutrient imbalance due to repeated
inundation.

4. Pressure on wetland and aquatic ecosystems: Nutrient runoff-alters downstream ecological
balance.
Eg: River deltas and associated wetlands face eutrophication risks from intensive paddy
landscapes.

Way forward

1. Promotion of water-smart rice cultivation: Periodic drying disrupts methane formation without

yield loss.

Eg: Alternate Wetting and Drying (AWD) lowers methane emissions while conserving irrigation

water.

2. Agro-ecolagical zoning of rice cultivation: Aligning crops with natural suitability reduces
environmental stress.
Eg: Restricting paddy in semi-arid regions while promoting it in high-rainfall eastern states.

3. Integration of climate mitigation incentives: Monetising emission reductions encourages farmer

participation.

Eg: Carbon credit mechanisms for methane reduction provide additional income opportunities.
4. Crop diversification in water-stressed regions: Reduces pressure on land and hydrological

systems.

Eg: Shifting from paddy to maize and pulses in north-western India improves sustainability.

Conclusion

Methane emissions from agriculture mirror India’s geographical diversity and land-use choices. Region-
sensitive rice cultivation and climate-smart practices are essential to reconcile food security with
environmental sustainability.
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Q. Explain why droughts and wildfires are increasingly occurring in climatically diverse
regions. Also examine the land-atmosphere interactions involved. (10 M)

Introduction

The increasing concurrence of droughts and wildfires across humid, temperate, and arid regions signals
a breakdown of traditional climatic zonation. This reflects a climate system increasingly shaped by
warming-driven surface—atmosphere coupling rather than long-standing regional climate controls.

Body

Reasons why droughts and wildfires are occurring across climatically diverse regions

1.

Rising temperature baseline across all climate zones: Uniform warming elevates background
temperatures even in wet and temperate regions, increasing evaporative stress and preconditioning
landscapes for drought and fire.

Eg: Temperate Europe in 2025 experienced widespread vegetation drying during prelonged heat
conditions, enabling forest fires in regions historically sesilient to such hazards.

Greater rainfall variability and intra-seasonal dry'spells: Climate change increases rainfall
intensity but also lengthens dry intervals, causing effectiverdrought.even where annual rainfall totals
appear normal.

Eg: Parts of Southeast Asia in 2025 recorded heavy.episodic rainfall interspersed with long dry
periods, drying surface fuels and increasing wildfire risk:

Poleward and altitudinal expansion of fire=prone conditions: Warming shifts climatic thresholds,
exposing higher latitudes and elevations to drought-fire regimes previously confined to dry zones.
Eg: Wildfires in Canada during 2025 occurred deep.into boreal forest regions traditionally
buffered by cool and moist conditions.

Human land-use intensification overriding climatic controls: Deforestation, monoculture
forestry, and land degradation.reduce moisture retention, making ecosystems drought-sensitive
irrespective of elimate type.

Eg: Central Brazil’s agricultural frontiers experienced drought-linked fires in 2025 due to
extensive land clearing.and altered surface properties.

Loss of ecological resilience dueto repeated extremes: Successive heat and moisture stress events
weaken vegetation recovery, allowing drought and fire to recur in non-arid climates.

Eg: Mediterranean landscapes showed repeated fire outbreaks in 2024-25 due to cumulative
ecosystem stress rather than climatic aridity alone.

Land—atmosphere interactions driving drought—wildfire coupling

1.

Soil moisture—temperature feedback: Reduced soil moisture limits evaporative cooling, increasing
surface temperatures and reinforcing drought conditions.

Eg: Western Australia in 2025 experienced escalating heat during drought as dry soils amplified
near-surface warming.

Vegetation stress—atmospheric drying feedback: Heat-stressed vegetation transpires less moisture,
lowering atmospheric humidity and increasing fire weather severity.

Eg: Southern Spain’s forest belts exhibited reduced evapotranspiration during 2025 heat episodes,
intensifying fire-favourable conditions.
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3. Fire-radiation feedback through aerosols and black carbon: Wildfire smoke alters radiative

balance by absorbing heat and reducing surface cooling, sustaining dry conditions.

Eg: California wildfires in 2025 generated dense smoke layers that enhanced atmospheric warming
and suppressed moisture recycling.

Land surface albedo modification: Burnt or degraded land absorbs more solar radiation, raising
land temperatures and prolonging drought stress.

Eg: Post-fire landscapes in Canada absorbed higher solar energy in subsequent months,
reinforcing surface heating and dryness.

Carbon release and regional climate reinforcement: Fires emit carbon dioxide and other gases
that enhance greenhouse forcing, feeding back into regional warming patterns.

Eg: Large-scale boreal fires contributed to regional temperature anomalies, tightening the drought—
fire feedback loop.

Conclusion
The spread of droughts and wildfires across diverse climatic regions reflects self-reinforcing land-

atmosphere feedbacks operating under a warming climate.Breaking this cycle requires restoring surface

moisture regulation through sustainable land management alongside global temperature stabilisation.
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