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Topic → Pinaka Rockets

Overview

 Indian multi-barrel rocket launcher system
 Designed for long-range precision strikes
 Enhances artillery capabilities

Key Features

 Range: Up to 300 km
 Payload: Multiple types of munitions
 Deployment: Rapid deployment capabilities
 



Current Developments

 Interest from France and Armenia
 Evaluated for potential military procurement
 Ongoing advancements in rocket technology

Potential Markets

 European Market: France evaluating systems
 Southeast Asia: Increasing interest in Indian defense exports
 US: Collaboration possibilities in defense





Topic →Mpox Outbreak and Variants Overview
Key Points

 Historical Context:
 Eradication of smallpox in 1980.
 Continued surveillance of monkeypox (mpox) since then.

 
 Recent Developments:

 WHO declared mpox a public health emergency in 2022-2023.
 Ongoing surveillance and vaccination efforts in African nations.

 
 New Concerns:

 Emergence of new strains.
 Variants of mpox: Clade I (more severe) and Clade II with subclades (Ia, Ib, 

IIa, IIb)



Mpox Virus Clade Ia: Evolution and Transmission
🦠 Clade Ia Origin

 Oldest Variant: Clade Ia is the earliest known variant of the mpox virus, first 
identified in 1970.

 Sporadic Infections: Primarily affected children with isolated cases.

🏘 Limited Transmission

 Animal to Human: Historically, the virus was transmitted from animals to 
humans.

 Localized Spread: Infections were confined to specific families or communities.

🔄 Recent Evidence

 Human-to-Human Transmission: New findings suggest clade Ia viruses are now 
spreading between humans.

 Source: Recent preprint from Virologica highlights this shift.
 



🧬 Mutation Process

 Viral Evolution: Mutations occur during the replication of genetic material.
 Polymerase Role: Polymerases introduce these mutations, affecting the virus 

differently.

📉 Mutation Rates

 RNA vs. DNA Viruses: RNA viruses like HIV mutate more rapidly than DNA viruses 
such as HPV.

 Comparison: DNA viruses have lower mutation rates due to error-correction 
mechanisms.

🔍 Error-Correction Mechanism

 Proofreading: Some DNA viruses, including poxviruses, have mechanisms to reduce 
mutation rates.

 Frequency: Errors occur approximately once every three years.



⚖ Impact of Mutations

 Varied Effects: Mutations can be beneficial, harmful, or neutral.
 Virus Dynamics: They influence the virus's ability to infect and spread.

Summary: Clade Ia of the mpox virus, once limited to animal-to-human 
transmission, now shows potential for human-to-human spread, with mutations 
significantly influencing its evolution.





 🦠 APOBEC Family: A group of proteins known as APOBEC can introduce 
random changes to viral DNA during replication.

 🔄 Mechanism of Action: APOBEC proteins primarily convert cytosine to thymine 
in viral DNA, creating mutations that can be lethal to the virus.

 
 📈 Mutation Surge: A 2023 study published in Science indicated that the increase 

in mutations in mpox viral DNA is largely due to APOBEC activity rather than viral 
polymerase errors.

 
 🗓 Mutation Rate: On average, APOBEC is estimated to introduce about six 

mutations per year in viral DNA.
 
 🌍 Circulation of mpox: The study suggests that mpox clade IIb has been 

circulating among humans in Africa since 2016, based on the observed 
mutations.

 
 



 🔬 Clade Ia Transmission: The same research demonstrated that clade Ia 
viruses have also achieved human-to-human transmission, with 63% of 
mutations aligning with APOBEC-induced changes.

 
 📊 Research Implications: The findings highlight the significant role of the 

immune system in shaping viral evolution through mechanisms like APOBEC





 Topic → Gluten Formation
 
 🌾 Gluten Formation: Gluten is formed from specific proteins in cereal grains, 

particularly barley, wheat, and rye, when mixed with water and kneaded.
 
 🧬 Protein Types: The two main proteins responsible for gluten are gliadins and 

glutenins, which create an elastic mesh at the microscopic level.
 
 🍞 Dough Characteristics: Gluten allows dough to rise and provides a chewy 

texture, making it a valuable ingredient in the food industry.
 ⚠ Allergic Reactions: Gluten can cause allergic reactions in some individuals, 

leading to gastrointestinal issues when it reaches the small intestine.
 🩺 Coeliac Disease: Coeliac disease, affecting about 2% of the population, is a 

severe allergic reaction to gluten that prompts the immune system to attack the 
body’s own proteins.

 



 💉 Diagnosis Challenges: Diagnosis of coeliac disease can be complicated, 
often requiring blood tests, endoscopy, or genetic testing, and symptoms may 
be misattributed to other causes.

 
 
 🍽 Dietary Management: The only effective treatment for coeliac disease is 

maintaining a very low gluten diet.

Summary: Gluten, formed from specific proteins in grains, can cause severe 
allergic reactions in some individuals, notably leading to coeliac disease, which 
requires strict dietary management.





 Topic → Net Borrowing Ceiling (NBC):
 

 📉 Net Borrowing Ceiling (NBC): In 2023, the central government imposed a 
borrowing limit of 3% of the projected Gross State Domestic Product (GSDP) for 
Kerala for FY2023-24.

 
 💰 Scope of NBC: The NBC applies to all borrowing methods, including open 

market loans, financial institution loans, and liabilities from the public account of 
the State.

 
 🏢 State-Owned Enterprises: The ceiling also includes certain borrowings by 

State-owned enterprises to prevent circumvention of the borrowing cap.
 
 🚫 Impact on State Finances: The NBC has significantly affected Kerala's 

financial position, making it challenging for the State to meet its expenditures and 
invest in developmental and welfare activities.

 
 



 ⚖ Political and Legal Controversies: The imposition of the NBC has led to political 
and legal disputes between the Centre and the State.

 
 🏛 Supreme Court Involvement: Kerala has approached the Supreme Court, 

arguing that the NBC infringes on its fiscal autonomy under Article 293 of the 
Constitution of India.

 
 📜 Historical Significance: This case marks the first instance in which Article 293 

has been interpreted by the Supreme Court



Constitutional Borrowing Framework in India

Overview of Borrowing Powers

 📜 Constitutional Framework: Chapter II of Part XII of the Constitution outlines 
the borrowing powers of both the Centre and States in India.

 
 💰 Central Government Borrowing: Article 292 allows the central government to 

borrow against the security of the Consolidated Fund of India.
 
 🏛 State Government Borrowing: Article 293 permits State governments to 

borrow within India, secured by the Consolidated Fund of the State, with limits 
set by respective legislatures.

 
 



Loan Conditions and Historical Context

 🔒 Loan Conditions: The central government can impose conditions on loans 
granted to States, and consent is required for States with outstanding loans 
guaranteed by the central government.

 📅 Historical Context: Article 293 is derived from Section 163 of the Government 
of India Act, 1935, reflecting historical borrowing practices.

Debates and Omitted Provisions

 ⚖ Debate on Borrowing Scrutiny: During the Constituent Assembly debates, 
concerns were raised about the long-term implications of borrowing, suggesting 
a commission for oversight.

 ❌ Omitted Provisions: A clause from the Government of India Act regarding 
unreasonable delays in loan consent was not included in the Constitution due to 
the establishment of a national government post-Independence.



Key Aspects of the FRBM Act

 📉 Fiscal Responsibility and Budget Management (FRBM) Act: Enacted in 2003 to 
ensure financial discipline and eliminate revenue shortfalls.

 🎯 Fiscal Deficit Target: Aims for a fiscal deficit ratio of 3% of GDP annually for the 
Centre.

 📜 FRBM Amendment Act, 2018: Stipulates that the fiscal deficit should not exceed 
3% of GDP, and total public debt should remain below 60% of GDP.

 ⏳ Future Fiscal Goals: The government plans to reduce the fiscal deficit to under 
4.5% of GDP by 2025-26.

 ⚖ State Borrowing Powers: The Supreme Court is examining the borrowing powers 
of States under Article 293, raising issues of fiscal decentralization and autonomy.

 🏛 Impact on Reserve Bank of India: Central fiscal regulations may have influenced 
the Reserve Bank of India's role in fiscal consolidation.

 🔄 Need for Constitutional Review: Calls to revisit Article 293 in light of evolving 
economic and political contexts, referencing Section 163(4) of the Government of 
India Act, 1935.





 📜 Strengthening Article 293: There is a call to enhance Article 293 of the Indian 
Constitution to better manage state and central financial relations.

 🏦 Need for a Commission: A commission similar to the Finance Commission is 
proposed to address loan approval issues, considering both state financial 
positions and central fiscal goals.

 ⚖ Guidelines for Borrowing: Proper guidelines are necessary for the Centre's 
exercise of powers under Article 293(4) to maintain fiscal balance and 
cooperative federalism.

 🔍 Transparency in Decision-Making: The Centre should ensure transparency in 
its borrowing decisions, making processes clear to the public.

 🤝 Consultative Process: There should be a consultative approach with state 
governments before imposing borrowing terms to foster cooperation.

 ⚖ Equitable Treatment: Borrowing terms must be applied uniformly across all 
states to prevent favoritism and ensure fairness.



 💰 Respect for Fiscal Autonomy: States should maintain financial autonomy, 
with reasonable restrictions that do not hinder their financial management 
capabilities.

Summary: Strengthening Article 293 of the Indian Constitution is essential for fair 
and transparent fiscal management between the Centre and States, emphasizing 
guidelines for borrowing and cooperative federalism.
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Topic → Wind Energy in Tamil Nadu
Overview

 Tamil Nadu: A pioneer in wind energy installations 🌬
 Current Policy: "Tamil Nadu Repowering, Refurbishment and Life Extension 

Policy for Wind Power Projects - 2024"
 Opposition: Wind energy generators oppose the policy, seeking better promotion 

for wind energy generation.
Wind Energy Capacity and Potential in India

 Total Potential: 1,163.86 GW at 150 meters above ground level 🌏
 Installed Capacity: Ranked 4th globally in wind energy
 Utilization: Only 6.5% of total wind potential utilized nationally
 Leading States: Tamil Nadu, Gujarat, Karnataka, Maharashtra, Rajasthan, Andhra 

Pradesh contribute 93.37% of installed capacity
 Tamil Nadu's Capacity: 10,603.5 MW, second largest in India

 



Maintenance of Wind Turbines

 Aging Turbines: Over 15 years old or less than 2 MW capacity can be:
 Repowered: Replace with new turbines
 Refurbished: Upgrade components (height, blades, gearbox) for 

efficiency 🔧
 Safety Measures: Life extension initiatives to maintain older turbines

Future Prospects

 Policy Impact: The new policy aims for improved wind energy generation
 Repowering Potential: Estimated at 25.4 GW if turbines under 2 MW are 

considered
 Goal: Tamil Nadu aims to generate 25 GW of wind power by 2030 to address 

peak-hour shortages ⚡



What Does Repowering and Refurbishing Entail in Wind Energy?
Overview

 Definition: Repowering refers to replacing older turbines with newer, more 
efficient models; refurbishing involves upgrading existing turbines.

 
 Context: Many wind turbines installed in the 1980s are now outdated, 

necessitating repowering and refurbishing to enhance efficiency and meet 
modern energy demands.

 

 



Key Challenges

 Site Limitations: Existing wind sites may require more land for new turbines 
due to increased size and capacity.

 
 Technology Evolution: Turbines have evolved from sub-1 MW to 2-2.5 MW, 

influencing installation requirements.
 
 Infrastructure Needs: Upgrades to evacuation and transmission infrastructure 

are required to match increased generation capacity.
 
 Regulatory Hurdles: Policies regarding banking facilities and financial viability 

impact repowering decisions.



Benefits of Repowering

 Increased Capacity: Switching to higher-capacity turbines can significantly boost 
energy output (e.g., from 250 KW to 2.5 MW).

 Enhanced Efficiency: Newer technologies can improve overall energy generation 
efficiency, potentially raising wind energy contribution by 25% during peak 
seasons.

 Financial Viability: Improving the financial framework for repowering can 
encourage investment and development in wind energy.

Current Landscape in Tamil Nadu

 Installed Capacity: Tamil Nadu has a significant potential for repowering with over 
7,000 MW of installed capacity.

 Government Policies: Recent policies aim to facilitate repowering and 
refurbishment, yet concerns persist regarding their effectiveness and financial 
implications for developers.

 



Future Directions

 Policy Enhancement: There is a need for policies that promote financial 
viability and encourage investment in repowering initiatives.

 
 Technology Adoption: Embrace advancements in wind energy technology to 

maximize output and efficiency.
 
 Community Engagement: Address local concerns about land use and 

environmental impact to gain support for repowering projects.







Topic → Why Earthquake in Cuba? 
Overview
Recent earthquakes in Cuba have been a topic of concern due to their impact and 
frequency.
Understanding the geological and environmental factors is key to explaining these 
events.

 Tectonic Plates
 Caribbean Plate
 North American Plate

 Seismic Activity
 Historical earthquake data
 Recent earthquake occurrences

 



 Geological Features
 Fault lines
 Mountain ranges

 
 Cuba is located in an area with several active fault systems which 

produce on average about 2000 seismic events each year
 

https://en.wikipedia.org/wiki/Cuba
https://en.wikipedia.org/wiki/Fault_(geology)








 Topic → Caterpillar fungus can slow down growth of cancer cells
 
 

 🦠 Chemical of Interest: The research focuses on Cordycepin, a chemical 
produced by a caterpillar fungus.

 
 🧬 Mechanism of Action: Cordycepin interrupts overactive cell growth signals 

associated with cancer.
 
 💊 Potential Benefits: This treatment approach may be less damaging to 

healthy tissues compared to existing cancer therapies.
 
 🔬 Conversion Process: Cordycepin is converted into cordycepin 

triphosphate, which directly affects cancer cells.
 



 📈 Research Implications: The findings suggest a new avenue for cancer 
treatment that targets genetic interactions.

 
 🌱 Source of Compound: The chemical is derived from a caterpillar fungus, 

highlighting a natural source for potential therapies.
 
 ⚗ Future Directions: Further research may explore the full therapeutic potential 

of Cordycepin in oncology.

Summary: New research reveals that Cordycepin, a chemical from a caterpillar 
fungus, may offer a less harmful cancer treatment by interrupting overactive cell 
growth signals.





 Topic → motoric cognitive risk syndrome 
 Older individuals experiencing daytime sleepiness may be at higher risk for developing a 

specific syndrome.
 󰣯 The syndrome is characterized by slow walking speed and some memory issues.
 🧠 This condition is known as motoric cognitive risk syndrome and can precede 

dementia.
 ❗ Individuals with this syndrome do not have mobility disabilities or dementia at the time 

of diagnosis.
 🔍 The study highlights an association between sleep issues and the syndrome but does 

not establish causation.
 📊 The findings suggest the importance of monitoring sleep patterns in older adults for 

potential cognitive risks.
 󰡷 Further research is needed to explore the relationship between sleep-related issues 

and the development of this syndrome.

Summary: Sleep issues in older adults may be linked to motoric cognitive risk syndrome, 
which can precede dementia, but causation has not been established.





 Topic → The Somma-Vesuvius volcano 
 🌋 The Somma-Vesuvius volcano erupted in 79 CE, impacting southern Italy.
 🏛 The eruption buried the Roman town of Pompeii and its inhabitants.
 🧬 Recent ancient DNA analysis reveals new insights into the identities of 

Pompeii victims.
 󰥙 Traditional interpretations of relationships (e.g., mother and child) are 

challenged by new findings.
 💍 An adult male was found wearing a golden bracelet while holding a child, 

contradicting previous assumptions.
 🔍 The study emphasizes the importance of re-evaluating historical 

interpretations based on modern DNA evidence.
 📜 The findings highlight the complexities of familial relationships in ancient 

societies.

Summary: Recent DNA analysis from Pompeii reveals that traditional interpretations 
of relationships among victims may be incorrect





  Topic →The Yixian Formation
 🦖 The Yixian Formation, discovered in the 1990s, contains exceptionally 

well-preserved fossils of various species, including dinosaurs, birds, mammals, 
and insects.

 🐢 Unlike typical fossil finds, many specimens in the Yixian Formation include 
complete remains with internal organs, feathers, scales, fur, and stomach 
contents.

 🌋 The initial hypothesis for the preservation of these fossils suggested sudden 
burial due to volcanic activity, similar to the events that occurred in Pompeii in 
A.D. 79.

 🏺 The Yixian deposits have been informally referred to as the "Chinese 
Pompeii" due to their remarkable preservation.



 📉 Recent studies challenge the volcanic hypothesis, proposing that the 
fossils were preserved through more common events like burrow collapses 
and sediment buildup during rainy periods.

 
 🌧 These events created oxygen-free pockets that facilitated the preservation 

of the remains.
 
 🔍 The findings indicate a need to reassess the understanding of fossil 

preservation processes in the Yixian Formation.

Summary: The Yixian Formation is known for its remarkably preserved fossils, 
previously thought to be due to volcanic activity, but recent studies suggest more 
common preservation methods.





 Topic → TB Elimination
 

 🌍 WHO's End TB Strategy: Countries must reduce TB deaths by 75% and TB 
incidence by 50% by 2025, as per the post-2015 strategy.

 
 📉 India's Progress: India is projected to miss the 2025 milestones for TB deaths 

and incidence, with only a 24% reduction in deaths and 18% in incidence from 
2015 to 2023.

 ‘
 📊 TB Statistics: In 2015, India had a TB incidence rate of 237 per 100,000 and a 

mortality rate of 28 per 100,000; by 2023, these figures were 195 and 22, 
respectively.

 
 ⏳ Failure to Meet Targets: India did not meet the 2020 milestones of a 35% 

reduction in deaths and a 20% reduction in incidence, achieving only 24% and 
18% reductions, respectively.

 



 🚫 Elimination Goals: The National Strategic Plan for TB elimination aimed for 
a TB incidence rate of 77 and deaths of 6 per 100,000 by 2023, which were not 
met.

 
 📈 Contradictory Claims: Despite slow progress, a PIB release claimed a 

17.7% decline in TB incidence from 2015 to 2023, which is more than double 
the global average decline of 8.3%.

 ‘
 🔍 Future Challenges: India must reduce TB deaths to 7 per 100,000 and 

incidence to 118.5 per 100,000 by 2025 to meet WHO targets, which seems 
unlikely.

Summary: India is falling short of WHO's End TB Strategy milestones for 2025, with 
insufficient reductions in TB incidence and mortality rates





Topic - >Reassortant Virus 

Overview

 Reassortant Virus: A virus that has undergone genetic reassortment, leading to new 
strains.

 
 Public Health: Monitoring and responding to outbreaks is critical.
 Research: Ongoing studies to understand reassortant viruses and their impacts.

What is the reassortment of viruses?
Reassortment is exclusively seen in viruses with a segmented genome. It is defined as 
the exchange of intact genes within the entire segment, which occurs during coinfection. 
Reassortment has been observed in Bunyaviridae, Reoviruses, arenavirus, and 
Orthomyxoviruses





 Topic- Cost of Population decline
 

 📉 Low Fertility Rates: Andhra Pradesh and Tamil Nadu are experiencing low 
fertility rates, prompting concerns from their Chief Ministers.

 
 🏛 Legislative Action: Andhra Pradesh's Chief Minister, N. Chandrababu Naidu, 

plans to introduce legislation to incentivize families to have more children.
 
 👵 Aging Population: India is facing an increasingly aging population, 

particularly in southern and some northern states, due to past family planning 
policies.

 
 📊 Fertility Rate Statistics: Tamil Nadu and West Bengal have a fertility rate of 

1.4, while Andhra Pradesh, Telangana, Kerala, Punjab, and Himachal Pradesh 
have rates of 1.5. In contrast, Bihar has a rate of 3.



 💰 Economic Impact: The aging population is expected to increase health 
expenses and may hinder economic growth, as states like Kerala and 
Tamil Nadu have already crossed the critical old age dependency ratio.

 
 🚺 Women’s Labor Participation: Proposed measures to increase fertility 

rates may negatively impact women's participation in the workforce, further 
affecting economic stability.

 
 💸 Resource Allocation Concerns: Southern states are raising concerns 

about receiving a diminishing share of central resources despite 
contributing higher tax revenues due to their slower population growth.



 📊 Population Growth Impact: Uneven population growth will affect the 
federal structure, with a new delimitation exercise in 2026 changing Lok 
Sabha representation.

 
 🏆 Seat Gains and Losses: Uttar Pradesh is projected to gain 12 seats, Bihar 

10, and Rajasthan 7, while Tamil Nadu, Kerala, and Andhra Pradesh are 
expected to lose seats due to declining populations.

 
 👶 Pro-Natalist Policies: Southern Chief Ministers are advocating for 

pro-natalist policies to encourage higher birth rates, though this approach has 
seen limited success internationally.

 
 󰥜 Work-Family Policy Changes: Dr. Goli suggests improving work-family 

policies, including paid parental leave and accessible childcare, to support 
women's economic independence and fertility rates.

 
 



 🌍 Gender Equity and Fertility: States with better gender equity tend to maintain 
sustainable fertility rates, as women are more likely to have children when they can 
retain economic independence.

 
 
 👥 Economic Migration Issues: Southern States attract economic migrants, but 

these migrants complicate political and financial distributions as they are counted in 
their home States.

 
 📉 Old Age Dependency Ratio: Increasing the working lifespan is suggested as a 

way to reduce the old age dependency ratio, addressing demographic challenges.

Summary: The upcoming delimitation in 2026 will reshape political representation in 
India, with southern states facing challenges due to declining populations, prompting 
discussions on pro-natalist policies and gender equity.
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