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Science & Technology 

 

Q3. The adoption of electric vehicles is rapidly growing worldwide. How do electric 
vehicles contribute to reducing carbon emissions and what are the key benefits 
they offer compared to traditional combustion engine vehicles?  

 

Introduction 
● Define Electric vehicle. 

 
Body 
 

● Discuss how do EV help in reducing carbon emissions elaborate everything key 
benefits, strengths and weakness. 

 
Conclusion 
 

● Conclude accordingly. 
 

 

 
Introduction 

 

The popularity of electric cars (EVs) as an environmentally benign substitute for 
conventional combustion engine vehicles has significantly increased in recent years. This 
transformation is being brought about by the pressing need to fight climate change and 
cut carbon emissions. 

 

Methods of How Electric Vehicles Cut Carbon Emissions. 

 

1. Zero Tailpipe Emissions: EVs produce no tailpipe emissions, reducing harmful 

pollutants like carbon monoxide, nitrogen oxides, and particulate matter. For example, 
the Tesla Model 3 emits zero tailpipe emissions, leading to cleaner air in urban areas. 

2. Lower Well-to-Wheel Emissions: When considering the entire energy lifecycle, EVs 

can have lower overall emissions compared to internal combustion engine (ICE) vehicles, 
especially when charged with renewable energy sources like wind or solar power. 

3. Energy Efficiency: EVs use less energy than ICE cars because a greater proportion 

of the energy they receive from the grid is converted to power at the wheels. Per mile 
traveled, this effectiveness lowers the carbon impact. 

4. Reduced Dependence on Oil: EVs lessen the need for fossil fuels, which reduces the 

carbon emissions brought on by the extraction, transportation, and refinement of oil. 



 

Page | 2 

 

5. Incentives for Renewable Energy: Since EV owners frequently look for cleaner 
energy options, the widespread adoption of EVs promotes the growth of renewable 
energy sources, further lowering carbon emissions. 

6. Lifecycle Emissions: As battery technology advances and recycling techniques 

evolve, the carbon footprint of production and disposal decreases, EVs frequently have 
lower lifecycle emissions than ICE vehicles. 

 

  

Benefits of Electric Vehicles Over Traditional Combustion Engine Vehicles. 

 

1. Lower Operating Costs: EVs save owners money since they have fewer moving 
parts, require less maintenance (no oil changes), and cost less to run every mile. 

2. Quieter and Smoother Operation: Electric motors operate more quietly and provide 
smoother acceleration, making driving more enjoyable. 

3. Instant Torque: Electric motors have an immediate torque that allows for swift 

acceleration and responsive driving. 

4. Less Carbon Footprint: By lowering carbon emissions and reliance on fossil fuels, 
EVs help to create a cleaner world. 

5. Energy Independence: EVs allow greater control over energy sources and may be 
charged at home or at charging stations, decreasing the need for petrol. 

6. Long-Term Savings: Although EVs may have greater initial expenses, they may end 

up being more cost-effective in the long run due to fuel and maintenance savings. 

7. Technological Advancements: Modern infotainment systems and automated driving 
features are frequently included in EVs, which improve the entire driving experience. 

 

Conclusion 

 

Due to their huge reductions in carbon emissions and the other advantages they have 
over conventional combustion engine vehicles, electric vehicle usage is unquestionably 
on the rise. Electric vehicles are positioned to play a critical part in establishing a more 
sustainable and environmentally friendly transportation future as technology develops 
and charging infrastructure grows. 

 

 

 

Q4. What is the main task of India’s third moon mission that could not be achieved 
in its earlier mission? List the countries that have achieved this task. Introduce the 
subsystems in the spacecraft launched and explain the role of the ‘Virtual Launch 
Control Centre’ at the Vikram Sarabhai Space Centre which contributed to the 
successful launch from Sriharikota.  
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Introduction 

 Discuss the basic features of Chnadrayaan 3 and previous attempts. 
 
Body 

 Explain the role of the ‘Virtual Launch Control Centre’ at the Vikram Sarabhai 
Space Centre which contributed to the successful launch from Sriharikota.  

 
Conclusion 

 Conclude accordingly. 
 

 
 

Introduction 

 

India recently became the fourth country to successfully land a spacecraft on the moon. 
Chandrayaan-3, India's third lunar mission, is a continuation of Chandrayaan-2. Its MAIN 
TASK is to show that it is capable of roving and landing safely on the lunar surface, 
particularly near the south pole.  

It also aims to develop and showcase new technology needed for extraterrestrial 
missions. It is made up of a Rover-Pragyan and a Lander-Vikram. 

 

Body 

 

In 2023, India Chandrayaan-3 Soft Landed on the moon in 2023 with Pragyan 
rover. 

The LVM3 launch vehicle, formerly known as the GSLV Mark-III, was used by ISRO to 
launch the Chandrayaan-3 satellite from the Satish Dhawan Space Centre in Sriharikota.  

 

The following systems were carried by the spacecraft 

 

Module for propulsion:  Future discoveries of smaller planets should use SHAPE to look 

for exoplanets in habitable regions like Earth.  

RAMBHA: To gauge the density of the plasma (ions and electrons) at the surface and 
how it varies over time.  

ChaSTE: To conduct measurements of the lunar surface's thermal characteristics close 

to the polar zone. 

ILSA: To gauge seismic activity at the landing site and map the composition of the moon's 

crust and mantle. 

LRA: A system for passive experimentation used to study the lunar system. 
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Pragyan Rover: 

Quantitative and qualitative elemental analysis will be used by LIBS to determine the 
chemical composition of the moon's surface.  

 

Objective 

 

To ascertain the mineral composition (Mg, Al, Si, K, Ca, Ti, Fe) of the rocks and soil 
surrounding the lunar landing site using APXS. 

 

Virtual Launch Control Centre (VLCC) function: 

 

 The physical launch site and final launch command center are both located at the 

Satish Dhawan Space Centre in Sriharikota, while remote system checks were 

carried out from the Virtual Launch Control Centre (VSSC) in Thumba. 

 The LVM3 launch vehicle, which successfully carried Chandrayaan-3, was 

designed and developed by the VSSC, the ISRO's primary unit for launch vehicles. 

 

Conclusion 

The Chandrayaan-3 Mission's accomplishment is a testament to ISRO's talents and 
India's growth in space technology. The knowledge obtained from this trip would 
allow future missions like Shukrayaan, Gaganyaan, and Aditya-L1 to launch more 
successfully and successfully. It will also bolster the confidence of Indian youth and 
space startups, helping India reach new heights in the Amrit Kaal in 2047.  

 

Q2. What is the status of digitalization in the Indian economy? Examine the 
problems faced in this regard and suggest improvements. 

 

Introduction 

 
● Discuss about the Current State of Digitalization in India. 

 
Body 

 
● Significance of Digitalization in the Indian Economy. 
● Challenges in achieving the digitization. 

 
Conclusion 
 

● Conclude with way forward. 
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Introduction 

 

In India, the movement towards a digital economy has gained impressive momentum, 
especially in the previous ten years. This digital drive has been greatly aided by 
developments in the business sector as well as the Indian government. Let's explore the 
state, difficulties, and future advancements of the Indian economy's digitization. 

 

 

Status of Digitalization in the Indian Economy: 

1. Digital Payments: India has witnessed an explosive surge in digital transactions, 

especially with platforms like UPI. By June 2022, as per the data, UPI transactions 

were projected to cross a staggering 10 billion, a testament to its widespread 

adoption. 

2. Digital Identity: Aadhaar, a biometric-based digital identity system, now covers 

over 1.3 billion Indians, making the delivery of government subsidies and services 

more streamlined. 

3. E-Governance: Government initiatives like Digital India have transitioned several 

public services online. Platforms like UMANG and e-NAM are testament to this. 

4. Online Retail and E-commerce: The growth of companies like Flipkart, Amazon, 

and JioMart underpins the penetration of e-commerce in the country. 

5. Telecom and Internet: With over 700 million internet users, India’s digital market 

is vast. The availability of affordable smartphones and low-cost data fuels this 

growth. 

Problems Faced: 

1. Digital Divide: Despite strides, a significant divide remains between urban and 

rural areas in digital adoption. 

2. Cybersecurity Concerns: The frequency of cyber-attacks has increased with the 

digital surge. In 2019, India witnessed the second-highest number of cyber threats 

in the Asia-Pacific region. 

3. Infrastructure Limitations: Inconsistent power and limited server infrastructure 

can stymie digital expansion. 

4. Privacy Concerns: The lack of a stringent data protection law raises 

apprehensions regarding data privacy. 

5. Resistance to Change: There exists a hesitation towards digital methods among 

certain demographics, especially the older generation. 

Suggested Improvements: 
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1. Digital Literacy Programs: Nationwide initiatives are imperative to boost digital 

literacy, with a focus on underrepresented demographics and regions. 

2. Infrastructure Development: Strengthening the nation’s digital infrastructure, 

from internet connectivity to power consistency, is crucial. 

3. Data Protection Law: A comprehensive data protection law is overdue and crucial 

to assuage prevalent privacy concerns. 

4. Encourage Local Solutions: Bolstering indigenous digital solutions and platforms 

can invigorate the domestic digital ecosystem. 

5. Robust Cybersecurity: Investments in cybersecurity solutions and infrastructure 

are non-negotiable to thwart threats. 

 

Conclusion 

 

A digital future is indicated by the direction of India's digital growth, which has reached 
significant milestones like 10 billion UPI transactions. Despite the tremendous progress, 
a truly inclusive and safe digital economy requires a multifaceted strategy to address the 
major issues. 

 

Q5. Introduce the concept of Artificial Intelligence (AI). How does Al help clinical 
diagnosis? Do you perceive any threat to the privacy of the individual in the use of 
Al in healthcare? 

 

Introduction 

 Introduce by explaining what is AI.  

Body 

 Write about AI's role in clinical diagnosis. 

 Highlight Privacy Concerns in AI Healthcare. 

Conclusion 
 

 Conclude with AI has the potential to revolutionize the healthcare industry. 

 

 

Introduction 

 

Artificial Intelligence (AI) is a branch of computer science that focuses on creating 
intelligent machines capable of performing tasks that typically require human intelligence. 
AI systems can analyze vast amounts of data, recognize patterns, make decisions, and 
even learn from experience.  
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Body 

 

AI's Role in Clinical Diagnosis: 

 

AI plays a transformative role in clinical diagnosis, benefiting both patients and healthcare 
providers: 

 Faster and Accurate Diagnoses: AI algorithms can analyze medical data, such 

as patient records, medical images, and genetic information, much faster and more 

accurately than human experts.  

 Risk Assessment: AI can predict a patient's risk of developing certain diseases 

or conditions based on their medical history and genetic makeup. For instance, an 

AI-powered algorithm can analyze thousands of mammograms to identify subtle 

signs of breast cancer, potentially aiding in early detection. 

 Medical Imaging: AI-powered medical imaging tools, like radiology and pathology 

AI, assist in the early detection of diseases by identifying anomalies in X-rays, 

MRIs, CT scans, and histology slides. 

 Drug Discovery: AI helps pharmaceutical companies identify potential drug 

candidates and predict their effectiveness in treating specific diseases, 

accelerating drug discovery processes. 

 Remote Monitoring: AI-driven wearable devices and apps enable continuous 

monitoring of patients, collecting real-time health data and alerting healthcare 

providers to abnormalities. 

 

Applications 
of AI

Survelliance

Health

Coustomer 
Support

Virtual 
assistance

Coding

Hospitality

Smart Cars
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Privacy Concerns in AI Healthcare 

 

 Data Security: The collection and storage of massive amounts of sensitive health 

data increase the risk of data breaches and cyberattacks, potentially exposing 

patients' private information. 

 Informed Consent: Patients must be informed about how their data will be used 

in AI applications and provide informed consent. Ensuring transparency and ethical 

data handling practices is crucial. 

 Algorithm Bias: Biased AI algorithms can lead to discriminatory or inaccurate 

diagnoses, particularly if training data is skewed or unrepresentative of diverse 

populations. This bias can harm vulnerable groups. 

 Data Ownership: Determining who owns patient data and how it can be shared 

or sold requires clear regulations and policies to protect patient rights. 

 Regulatory Framework: The development of a robust regulatory framework is 

essential to ensure that AI applications in healthcare comply with privacy and 

ethical standards. 

 

Conclusion 

 

Despite its limitations, AI has the potential to revolutionize the healthcare industry. It can 
help to improve the accuracy and efficiency of diagnosis, develop new treatments and 
therapies, and improve the overall quality of care. 

 

 

Q6. Discuss several ways in which microorganisms can help in meeting the current 
fuel shortage. 

 

 

Introduction 

 Introduce Biofuels are renewable and sustainable sources of energy that can 

help to reduce greenhouse gas.  

Body 

 Write about ways in which microorganisms can help meet the fuel shortage. 

 Highlight challenges and way forward. 

Conclusion 
 

 Conclude by writing biofuel production demonstrate their potential to 
contribute to meeting the current fuel shortage. 
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Introduction 

 

Microorganisms can play a vital role in meeting India's energy needs and reducing the 
country's reliance on fossil fuels. Microbes can be used to produce biofuels, such as 
biodiesel and bioethanol, from organic matter such as agricultural waste, algae, and 
wastewater. Biofuels are renewable and sustainable sources of energy that can help to 
reduce greenhouse gas emissions and improve air quality. 

 

Ways in which microorganisms can help meet the fuel shortage: 

 

Bioethanol Production: 

 Microbes like yeast ferment crops like corn or sugarcane to produce bioethanol, 

used as a gasoline alternative. Example: Corn-based ethanol production in the 

United States. 

Biodiesel Production: 

 Microorganisms, like microalgae, convert lipids into biodiesel. Example: Algae-

based biodiesel research and production. 

Biogas Generation: 

 Anaerobic digestion by microbes transforms organic waste into biogas (mostly 

methane). Example: Use of sewage for biogas in wastewater treatment plants. 

Microbial Fuel Cells (MFCs): 

 Microbes in MFCs convert organic matter into electricity. Example: Experimental 

microbial fuel cell technology. 

Algae-Based Biofuels: 

 Microalgae produce lipids and biomass for biofuels. Example: Algae cultivation 

for biodiesel and bioethanol. 

Waste-to-Energy Conversion: 

 Microbial processes convert organic waste into biogas or syngas. Example: 

Anaerobic digestion of agricultural residues. 

Cellulosic Ethanol Production: 

 Microbes produce enzymes to break down cellulose for ethanol. Example: 

Cellulosic ethanol from agricultural residues. 

Biological Hydrocarbon Synthesis: 

 Engineered microorganisms synthesize hydrocarbons directly. Example: 

Research on bioengineered microbes for hydrocarbon production. 
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Challenges: 

 Feedstock Availability: Limited availability of biofuel feedstock, such as non-food 

crop residues, poses a challenge for sustainable biofuel production. 

 Infrastructure and Technology: Insufficient infrastructure and outdated 

technology hinder the scaling up of biofuel production. 

 Land Use Conflict: The competition between biofuel crops and food crops for 

agricultural land can lead to conflicts and food security concerns. 

 Financial Viability: High production costs and the fluctuating price of fossil fuels 

can make biofuels less financially viable. 

 Environmental Impact: Ensuring that biofuel production is environmentally 

sustainable and does not lead to deforestation or biodiversity loss is a challenge. 

Way forward 

 

 Feedstock Diversification: Explore alternative feedstocks, such as algae, waste 

biomass, and non-food crops, to reduce competition with food production. 

 Research and Development: Invest in research to develop advanced biofuel 

technologies that are more efficient, cost-effective, and sustainable. 

 Policy Support: Implement policies, incentives, and regulatory frameworks that 

encourage the production and use of biofuels like 20% flexi petroleum targets. 

 Circular Economy: Promote a circular economy approach by using organic waste 

and agricultural residues for biofuel production, reducing waste and emissions. 

 International Collaboration: Foster international collaboration on biofuel 

research, development, and sustainability standards to ensure global cooperation 

like recently launched International Biofuel Alliance. 

 

Conclusion 

 

These applications of microorganisms in biofuel production demonstrate their potential to 
contribute to meeting the current fuel shortage while reducing greenhouse gas emissions 
and environmental impacts associated with fossil fuel extraction and combustion. 
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