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Topic → International Negotiations on Plastic Pollution
Overview of the Negotiations

 🌍 Delegates from nearly 170 countries gathered in Busan, South Korea to discuss 
eliminating plastic pollution.

 📅 This was the fifth and final round of talks for the Intergovernmental Negotiations 
Committee (INC), initiated in 2022.

 😞 The assembly expressed disappointment over the limited progress, with concerns about 
the synthesized text by Chair Luis Vayas Valdivieso.

Diverging Views and Challenges

 ⚖ Diverging views emerged, with some countries advocating for cutting plastic production, 
while others opposed due to economic implications and trade restrictions.

 🏭 Countries like Saudi Arabia and India resisted proposals to set targets for reducing virgin 
plastic polymer production, emphasizing development rights.

 💬 EU representative Hugo Schally expressed collective unhappiness over the lack of 
progress, while Kuwait's delegate criticized the negotiations for being influenced by 
economic agendas.

 







Topic → The Bhopal Gas Tragedy: A Catastrophic Industrial Disaster

Overview

 🏭 The Bhopal Gas Tragedy occurred on December 2-3, 1984, in Bhopal, India.
 ☠ It stands as one of the world's worst industrial disasters, resulting in thousands of 

immediate deaths and long-term health effects for many survivors.
 🌍 The incident was triggered by a gas leak at the Union Carbide pesticide plant, 

releasing methyl isocyanate (MIC) gas into the atmosphere.

Impact

 🚑 Over 500,000 people were exposed to the toxic gas, leading to respiratory issues, 
eye problems, and other health complications.

 ⚖ The disaster raised significant legal and ethical questions regarding corporate 
responsibility and safety regulations in industrial operations.



Aftermath

 📉 The tragedy led to a decline in public trust in industrial safety and prompted 
changes in environmental laws and disaster management protocols in India.

 🕊 Commemorative events are held annually to honor the victims and raise awareness 
about industrial safety.

Summary

 The Bhopal Gas Tragedy was a catastrophic industrial accident in 1984 that caused 
widespread health issues and raised critical safety concerns.





Topic → Marine Carbon Dioxide Removal (mCDR)

 🌊 Marine Carbon Dioxide Removal (mCDR): Focuses on the ocean's capacity for 
carbon capture as a complementary strategy to emissions reductions.

 🌍 Land vs. Ocean Focus: Historically, climate efforts have targeted land-based 
solutions, often overlooking the potential of aquatic systems like oceans, seas, 
lakes, and rivers.

 🌊 Deep-water Carbon Capture: Utilizes deep-water bodies to rapidly remove 
atmospheric carbon, transporting it to depths where it binds with minerals.

 🌱 Biotic vs. Abiotic Approaches:
 Biotic: Involves living systems (e.g., mangroves, macroalgae) for carbon 

sequestration.
 Abiotic: Manipulates physical properties (e.g., ocean alkalinity enhancement) 

for scalability and permanence.
 



 📉 Carbon Sequestration Potential:
 Biotic: Sequesters less than 1 billion tonnes of CO2 annually.
 Abiotic: Captures between 1 to 22 billion tonnes per year.

 
 ⚖ Challenges for Abiotic Techniques: Faces public skepticism, regulatory hurdles, and 

high energy requirements.
 
 ⏳ Urgency of Action: To limit global warming to 1.5°C, emissions must be capped at 

570 billion tonnes by 2050, with the current pace potentially exhausting this budget by 
2031.



 🌊 Promise of mCDR: Offers potential for deep carbon burial but comes with uncertainties and risks.

 🐠 Ecosystem Disruption: Techniques like ocean iron fertilization can disrupt marine ecosystems and 

reduce oxygen levels in deeper waters.

 🌱 Risks of Macroalgae: Cultivating macroalgae may alter local chemistry when decaying, posing 

similar ecological risks.

 📉 Public Perception: Skepticism exists towards abiotic carbon capture methods, with a preference for 

biotic approaches like direct air capture.

 🔍 Monitoring Challenges: Accurately measuring carbon capture and burial in the ocean is difficult and 

costly.

 ⚖ Not a Substitute: mCDR cannot replace the need for reducing fossil fuel emissions; it is a 

complementary strategy in the transition to net-zero.

 🌍 Indian Ocean Potential: Could capture 25-40% of marine CO2, highlighting the importance of 

studying geological and ecological methods







Q. With reference to the Moiré material consider the following statements. (The 
Hindu)

1) A moiré material formed by twisting two layers of tungsten diselenide (tWSe₂) 
by a small angle, creating a unique electronic structure with flat energy bands.

2) Driven by strong electron-proton interactions and half-band filling it exhibits a 
semiconductor capacity.

Which of the given statements is/are incorrect.

A) 1 Only

B) 2 Only

C) Both 1 and 2

D) Neither 1 or 2
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Topic → Shock Diamonds in Supersonic Flight

🚀 Shock Diamonds

 Definition: Bright patches in rocket or jet exhaust, also known as Mach diamonds, 
formed during supersonic flight.

🌬 Pressure Dynamics

 Initial Pressure: Exhaust exits at a lower pressure than the surrounding atmosphere.
 Interaction: Leads to complex interactions as the exhaust expands and compresses.

🔄 Seesawing Process

 Cycles: Exhaust undergoes multiple cycles of compression and expansion.
 Pressure Alignment: Continues until the exhaust pressure aligns with atmospheric 

pressure.
 



🌊 Wave Generation

 Pressure Changes: Create waves in the exhaust plume.
 Contribution: These waves contribute to the formation of shock diamonds.

🔥 Combustion Effects

 Inward Bending: Exhaust bends inward, increasing pressure.
 Temperature Rise: Higher pressure raises temperature, igniting fuel and creating bright spots.

📈 Temperature Increase

 Local Temperature: Inward flow raises local temperatures.
 Visibility: Enhances the visibility of shock diamonds.

🌌 Shock Wave Production

 Alternating Bending: Generates shock waves.
 Propagation: Shock waves propagate through the plume, establishing the diamond pattern.

Summary: Shock diamonds are bright patterns in jet and rocket exhaust formed by the interplay of 
pressure and temperature during supersonic flight.





Topic → The Sombrero Galaxy (M104)

Overview

 🌌 Designation: The Sombrero Galaxy is officially known as M104.

 🌠 Location: It resides in the Virgo constellation.

 🔭 Distance: Approximately 28 million light-years from Earth.

 🌟 Features: Notable for its bright nucleus and prominent dust lane.

 📏 Size: The galaxy spans a diameter of about 50,000 light-years.

 🌍 Cluster: Part of the Virgo Cluster, which includes numerous other galaxies.

 🪐 Photography: Known for its striking appearance, making it a popular subject for photography.

Summary: The Sombrero Galaxy (M104) is a prominent spiral galaxy in Virgo, recognized for its bright 

nucleus and dust lane, located 28 million light-years from Earth





Topic → Blue Tit: A Fascinating European Bird

 🐦 The blue tit is scientifically known as Cyanistes caeruleus.
 
 🍃 The text mentions "leaves," indicating a potential focus on the blue tit's habitat or 

diet.
 
 🌍 Blue tits are commonly found across Europe and parts of Asia.
 
 🥜 They are known for their acrobatic feeding habits, often seen hanging upside down 

to access food.
 
 🎶 Blue tits have a distinctive song and are known for their vocalizations.
 



 🏡 They typically nest in tree holes or artificial nest boxes.
 
 🌱 The blue tit plays a role in the ecosystem by helping to control insect 

populations.

Summary: The blue tit (Cyanistes caeruleus) is a European bird known for its acrobatic 
feeding and distinctive vocalizations, often associated with leaves in its habitat.







Topic → Aortic Stenosis: Understanding the Condition
Overview

 🫀 Aortic stenosis is a condition marked by the narrowing of the aortic valve opening.
 ⚠ This narrowing can result in reduced blood flow from the heart to the rest of the body.

Symptoms and Diagnosis

 🩺 Common symptoms include chest pain, fatigue, and shortness of breath during physical activity.
 🔬 Diagnosis is typically made through echocardiograms and physical examinations.

Treatment and Management

 💊 Treatment options may involve medication, lifestyle changes, or surgical procedures such as 
valve replacement.

 📈 The condition is more prevalent in older adults, especially those with a history of heart disease.
 🏥 Regular monitoring is crucial for managing the condition and preventing complications.
 Summary
 Aortic stenosis is a serious condition that requires careful management to prevent heart-related 

complications





Topic → Understanding Sound Waves and the Decibel Scale

Overview of Sound Waves 🌊

 Travel in Waves: Sound travels as waves that carry energy.

 Energy Intensity: More energy results in more intense waves and louder sounds.

Key Points

 Sound intensity is measured in decibels (dB).

 The decibel scale is logarithmic, meaning every increase of 10 dB represents a 

tenfold increase in intensity.

 



Decibel Thresholds

 0 dB: Threshold of hearing.

 30 dB: Whisper.

 60 dB: Normal conversation.

 140 dB: Intensity of a loud firecracker





Topic → Squirting Cucumber: Explosive Seed Dispersal 🌱💥

Explosive Seed Dispersal Mechanism

 🌱 The squirting cucumber (Ecballium elaterium) uses a ballistic method to disperse its 
seeds explosively.

 💥 When ripe, the fruits detach from the stem and eject seeds in a high-pressure jet of 
mucilage.

 🔬 Researchers have studied the plant's dispersal strategy through mathematical models 
and various experiments.

 📈 Prior to seed dispersal, the fruits build up pressure from mucilaginous fluid, which is 
redistributed to the stem.



 📏 This redistribution makes the stem longer, thicker, and stiffer, allowing the fruit to rotate to 
a 45-degree angle for effective seed launch.

 
 🔄 In the initial microseconds of ejection, the stem recoils, causing the fruit to counter-rotate, 

enhancing seed ejection dynamics.
 
 🎯 The exit speed and launch angle of the seeds depend on their sequence during the 

ejection process.

Summary: The squirting cucumber employs a unique explosive mechanism for seed dispersal, 
involving pressure buildup and strategic fruit rotation
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