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1. Answer: C
National Policy on Biofuels:

National Policy on Biofuels was notified by the Ministry of Petroleum and Natural Gas with an aim to reduce the

import of petroleum products.

Policy identified feed stocks for biofuels include heavy molasses, sugarcane juice, biomass (like rice straw and
bagasse), sugar beets, sweet sorghum, corn, and agro waste. It also included are damaged food grains, industrial

waste, algae, non-edible oilseeds, used cooking oil, animal tallow, and municipal solid waste.

2. Answer: D

The Ministry of New and Renewable Energy (MNRE) is the nodal Ministry of the Government of India for all

matters relating to new and renewable energy.

Energy Security: Development and deployment of alternate fuels like hydrogen, bio-fuels and synthetic fuels and
their applications to contribute towards bridging the gap between domestic oil supply and demand; lesser

dependency on oil imports

Increase in the share of clean power: Renewables like wind, hydro, solar, geothermal, bio & tidal power to

supplement fossil fuel based electricity generation.

Energy Availability and Access: Supplement energy needs of cooking, heating, motive power and captive

generation in rural, urban, industrial and commercial sectors
Energy Affordability: Cost-competitive, convenient, safe, affordable and reliable energy supply options

Energy Equity: Per-capita energy consumption at par with the global average level by 2050, through a

sustainable and diverse fuel- mix.

3. Answer: C

CCDC Wind Initiative:
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Launched in June 2020, the Centralized Data Collection and Coordination (CCDC) Wind Initiative aims to
advance India’s wind energy development by improving wind resource assessment through accurate data
collection and research. The initiative provides valuable insights for project developers, helping them identify the

most promising locations for wind energy projects. It supports the efficient implementation of large-scale wind

energy projects and encourages investments in the wind sector.

Objective:

Facilitate wind energy development through centralized data collection and research.
Provide accurate wind resource assessment for better site identification.

Promote private sector investments and public-private partnerships in wind energy projects.

4. Answer: B

The Government of India set up Bureau of Energy Efficiency (BEE). on 1st March 2002 under the provisions of
the Energy Conservation Act, 2001. The mission of the Bureau of Energy Efficiency is to assist in developing
policies and strategies with a thrust on self-regulation and market principles, within the overall framework of the

Energy Conservation Act, 2001 with the primary objective of reducing energy intensity of the Indian economy.

The Vision of Bureau of Energy Efficiency (BEE): To improve Energy Intensity of Indian Economy thereby

contributing towards sustainable development of country.
An organization was set up under the Ministry of Power, Government of India.
5. Answer: B

Biomass energy is a renewable energy source derived from organic materials like plant residues, agricultural

waste, and animal manure. It converts biological matter into electricity, heat, or biofuels.

Crop residue and biomass burning (forest fires) is considered as a major source of Carbon Dioxide (CO2),
Carbon Monoxide (CO), Methane (CH4), volatile organic compounds (VOC), and Nitrogen Oxides (NOX).

Burning of rice crop residue releases Suspended Particulate Matter, SO2, NO2and O3 in the atmosphere.

6. Answer: C

The Energy Conservation Building Code (ECBC) was launched in May 2007 by the Bureau of Energy Efficiency
(BEE), Ministry of Power. Its main objective is to establish minimum requirements for energy-efficient design and

construction of buildings.

ECBC sets minimum energy efficiency levels for commercial buildings, locking in energy savings for years to

come, retaining occupant comfort while combating climate change.

The ECBC is applicable for both Government and private buildings. The code does not apply to Equipment and

portions of building systems that use energy primarily for manufacturing processes.
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ECBC addresses only the energy efficiency of buildings and not the water efficiency as such.

7. Answer: C

Bharat Stage (BS) norms

The BS norms are instituted by the government to regulate the emission of air pollutants from motor vehicles.
The norms were introduced in 2000.

The standards and the timeline for implementation are set by the Central Pollution Control Board under the

Ministry of Environment, Forest and Climate Change.

The central government had announced the April 1, 2020 deadline for adopting Bharat Stage VI emission norms

by manufactures.

The Government announced that the country would skip the BS-V norms altogether and adopt BS-VI norms by

2020.

8. Answer: C
Fuel Cell:

It is an electrochemical device that converts chemical energy into electrical energy by combining a fuel (usually

hydrogen) with an oxidant (typically oxygen from the air).
High Efficiency:

It converts chemical energy directly into electrical energy with efficiencies of 40-60%, higher than conventional

combustion-based power generation systems.
Environmental Benefits:

Zero Emissions (with Hydrogen): When hydrogen is used as a fuel, the only byproduct is water, making it an

environmentally friendly technology.

Reduced Greenhouse Gases: Even with hydrocarbons as fuel, fuel cells produce fewer greenhouse gases

compared to combustion engines.

9. Answer: B
The Ethanol Blending Programme started in January 2003.
Objective: To promote the use of ethanol as an alternative fuel to conventional petrol.

Blending Targets:The current target is to achieve 20% ethanol blending (E20) by 2025-26.
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Led by the Ministry of Petroleum and Natural Gas, with support from the Department of Food and Public

Distribution and Ministry of Environment, Forest, and Climate Change

10. Answer: D

Coal gasification is a thermo-chemical process that converts coal into syngas, a synthetic gas composed mainly

of carbon monoxide (CO), hydrogen (H,), carbon dioxide (CO,), methane (CH,), and water vapour (H,O).

Coal gasification burns cleaner than coal for electricity. It captures pollutants before using the gas for power

generation.

Syngas can be used to produce a wide range of fertilizers, fuels, solvent and synthetic materials

11. Answer: D
Biofuels
Based on the feedstock (raw materials) used to produce biofuels they are classified into four generations.

First Generation Biofuels: These are made from food sources such as sugar, starch, vegetable oil, or animal fats

using conventional technology. They include Bioalcohols, Biodiesel, Vegetable oil, Bioethers, Biogas.

Second Generation Biofuels: These are produced from non-food crops or portions of food crops that are not

edible and considered as wastes, e.g., stems, husks, wood chips, and fruit skins and peeling.
Third Generation Biofuels: These are produced from micro-organisms like algae.

Fourth Generation Biofuels: In the production of these fuels, crops that are genetically engineered to take in high
amounts of carbon are grown and harvested as biomass. The crops are then converted into fuel using second-

generation techniques.

12. Answer: B

Coal bed Methane (CBM), an unconventional source of natural gas is now considered as an alternative source for
augmenting India’s energy resource. India has the fifth largest proven coal reserves in the world and thus holds

significant prospects for exploration and exploitation of CBM.

13. Answer: C

Methanol is a low carbon, hydrogen carrier fuel produced from high ash coal, agricultural residue, CO2 from

thermal power plants and natural gas. It is the best pathway for meeting India’s commitment to COP 21.

The use of methanol as a fuel can significantly lower GHG emissions compared to traditional fuels like gasoline

and diesel.
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Methanol slightly lower in energy content than petrol and diesel, methanol can replace both these fuels in the

transport sector, energy sector and retail cooking.

14. Answer: D
The Ministry of New and Renewable Energy (MNRE) has notified the National Bioenergy Programme

The National Bioenergy Energy Programme supports setting up of Bioenergy projects in the country under the

following components:

Waste to Energy Programme :The objective of this programme is to support setting up of waste to energy projects

for generation of Biogas/BioCNG/Power or syngas from urban, industrial and agricultural wastes /residues.

Biomass Programme:The objective of this programme is to support setting up of Biomass Briquette/Pellet

manufacturing plants and Biomass (non-bagasse) based cogeneration projects in the country.

Biogas programme:The objective of this programme is to support setting up of biogas plants for clean cooking
fuel, lighting, meeting thermal and small power needs of users which ultimately results in GHG reduction,

improved sanitation, women empowerment and creation of rural employment.

15. Answer: C

Biogas is a mixture of gases produced by the anaerobic digestion of organic matter in an oxygen-free

environment.
Biogas contains about 55-65% of methane, 35- 44 % of carbon dioxide and traces of other
gases, such as Hydrogen Sulphide, Nitrogen and Ammonia.

Biogas, also known as renewable natural gas, is “renewable” in the sense that humans and animals will keep

producing waste.

16. Answer: C
BS -6 Fuel Norms :

These norms are applicable to all two wheelers, three-wheelers, four-wheelers and construction equipment
vehicles.

The BS-VI fuel is estimated to bring around an 80% reduction of sulphur, from 50 parts per million to 10
ppm.

Also, BS VI will bring the cancer causing particulate matter in diesel cars by a phenomenal 80%.

The new norms will bring down nitrogen oxides from diesel cars by 70 per cent and in petrol cars by 25

per cent.
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17. Answer: C

The Government of India has indeed launched 2G ethanol plants to encourage use of biofuels, cut crude oil
imports, and meet the ethanol blending target of 20% by 2025.These plants also help manage stubble burning by

using crop residues.

2G ethanol is not produced from food crops. Instead, it is derived from lignocellulosic biomass and agricultural

residues such as rice straw, wheat straw, bagasse, corn cobs, and forestry waste.

Ethanol from sugarcane juice and maize is called 1G (first-generation) ethanol.

18. Answer: A

National Policy on Biofuels-2018 has constituted a National Biofuel Coordination Committee (NBCC) under the
Chairmanship of Minister, Petroleum & Natural Gas (P&NG) to provide overall coordination, effective

implementation and monitoring of biofuel programme.

19. Answer: B

National Policy on Biofuels — 2018 expands the scope of raw material for ethanol production by allowing use of
Sugarcane Juice, Sugar containing materials like Sugar Beet, Sweet Sorghum, Starch containing materials like
Corn, Cassava, Damaged food grains like wheat, broken rice, Rotten Potatoes, unfit for human consumption for

ethanol production

20. Answer: C

SATAT (Sustainable Alternative Towards Affordable Transportation) was launched by the Ministry of Petroleum
and Natural Gas (MoPNG) in 2018. lts primary focus is to promote CBG as an eco-friendly and alternative

fuel for the transportation sector.

SATAT encourages entrepreneurs and companies to set up CBG production plants using biomass, agricultural,
and other organic waste. The produced CBGis supplied to automobile fuel stations, making

transportation cheaper and environmentally sustainable.

21. Answer: A

The PM Surya Ghar: Muft Bijli Yojana is a landmark initiative that was launched by Prime Minister Narendra Modi

on February 15, 2024. It aims to transform India's energy landscape by providing free electricity to households..

Increased Use of Renewable Energy: The scheme encourages the adoption of renewable energy sources,

contributing to a more sustainable and environmentally friendly energy mix in India
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Reduced Carbon Emissions: The transition to solar energy under this scheme will help lower carbon emissions

and It also helps in achieving India’s ambitious target for net-zero GHG emissions by 2070.

22. Answer: D

The Government had notified the “Pradhan Mantri JI-VAN (Jaiv Indhan - VatavaranAnukool Fasal
AwasheshNivaran) Yojana” in 2019, amended in 2024, to provide financial support for integrated bio-ethanol
projects aimed at setting up advanced biofuel projects in the country using lignocellulosic biomass and other

renewable feedstock.

The scheme aims to provide remunerative income to farmers for their agriculture residue, address environmental
pollution, create local employment opportunities, and contribute to India's energy security and self-reliance. It also
supports the development of advanced biofuel technologies and promotes the Make in India Mission. It also helps

in achieving India’s ambitious target for net-zero GHG emissions by 2070.

23. Answer: A
Karnataka :Pavagada Solar Park
Rajasthan :Bhadla Solar Park

Madhya Pradesh: Rewa Solar Park

24. Answer: C

NATIONAL MISSION FOR ENHANCED ENERGY EFFICIENCY (NMEEE):National Mission for Enhanced Energy
Efficiency (NMEEE) is one of the eight missions under the National Action Plan on Climate Change (NAPCC).

National Mission for Enhanced Energy Efficiency (NMEEE) consists of four initiatives to enhance energy efficiency

in energy intensive industries which are as follows:

Perform, Achieve and Trade (PAT) scheme aims at reducing Specific Energy Consumption (SEC) i.e. energy use
per unit of production for Designated Consumers in energy intensive sectors, with an associated market

mechanism to enhance the cost effectiveness through certification of excess energy saving which can be traded.
Market Transformation for Energy Efficiency (MTEE)
Energy Efficiency Financing Platform (EEFP)

Framework for Energy Efficient Economic Development (FEEED)

25. Answer: C
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The Ocean thermal energy conversion (OTEC) technology uses the temperature difference between the cold

water in the deep sea (5°C) and the warm surface seawater (25°C) to generate clean, renewable electricity.

The National Institute of Ocean Technology, an autonomous institute under the Union Ministry of Earth Sciences
(MoES) is establishing an Ocean Thermal Energy Conversion plant with a capacity of 65 kilowatts (kW) in

Kavaratti, the capital of Lakshadweep. It will be the first ocean thermal energy plant in India.
26. Answer: B

27. Answer: B
PM-KUSUM Scheme: (Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan)

Launched in March 2019, the PM-KUSUM Scheme supports farmers by offering financial assistance for
installing solar-powered irrigation systems, including solar pumps and grid-connected solar power plants. By
shifting to solar energy, the scheme also helps to reduce carbon emissions and improve energy access in rural

agricultural areas.
Objective:
Promote solar energy adoption among farmers by subsidising solar-powered irrigation.

Reduce dependency on diesel pumps, leading to lower fuel costs and improve energy access in rural agricultural

areas.
Enhance income generation through surplus solar energy sales.

The Ministry of New and Renewable Energy has formulated ‘Kisan Urja
Suraksha evam Utthaan Mahabhiyan (KUSUM) Scheme.

28. Answer: A

Launched in January 2023, the National Green Hydrogen Mission is an ambitious initiative aimed at transitioning
India towards a hydrogen-based economy. The scheme focuses on the development of indigenous technology for
green hydrogen production, infrastructure for storage, transportation, and utilization. By promoting hydrogen as a
clean energy source, the mission aims to position India as a global leader in green hydrogen production and
export, thereby driving sustainability and reducing dependence on fossil fuels. With over Rs. 8 lakh crores in total
investments, green hydrogen capacity is expected to reach 5 million metric tons by 2030. This is expected to
create 6 lakh jobs by 2030.

Objectives:
Making India a leading producer and supplier of Green Hydrogen in the world.

Creation of export opportunities for Green Hydrogen and its derivatives.
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Reduction in dependence on imported fossil fuels and feedstock.
Development of indigenous manufacturing capabilities.

Attracting investment and business opportunities for the industry.

Creating opportunities for employment and economic development.

29. Answer: B

The International Solar Alliance (ISA) is a global initiative launched in 2015 by India and France at the COP21

summit in Paris to promote solar energy as a sustainable solution for energy access and climate change.

30. Answer: B
Hon’ble Prime Minister, on 5th January 2015 launched UnnatJyoti by Affordable LED for All (UJALA) program.

UJALA scheme aims to promote efficient use of energy at the residential level. UJALA scheme aims to provide
affordable energy-efficient LED bulbs, tube lights, and fans to households using traditional lighting systems that
consume more electricity and lead to high energy bills.It is implemented by Energy Efficiency Services Limited

(EESL) under the Ministry of Power.

31. Answer: D

Hydrogen is the lightest and most abundant element in the universe. It is rarely found in nature in its elemental

form and must always be extracted from other hydrogen-containing compounds.

Depending on the nature of the method of its extraction, hydrogen is categorised into three categories, namely,

Grey, Blue and Green.

1.Grey Hydrogen: It is produced via coal or lignite gasification (black or brown), or via a process called steam

methane reformation (SMR) of natural gas or methane (grey).

2. Blue Hydrogen: It is produced via natural gas or coal gasification combined with carbon capture storage (CCS)

or carbon capture use (CCU) technologies to reduce carbon emissions.

3.Green Hydrogen: It is produced using electrolysis of water with electricity generated by renewable energy.

32. Answer: D

The ISA launched several key initiatives to advance global solar energy adoption. The SolarX Startup Challenge,
introduced at COP27, supported innovative solar businesses in ISA Member Countries. The STAR-C Initiative
strengthened solar technology skills in developing economies, while the Global Solar Facility catalysed investment

in underserved regions, particularly Africa.

APPSC GROUP-2 TEST SERIES - 2026 FOR MAINS (ENGLISH & TELUGU MEDIUM)



R.C.REDDY
/ IAS STUDY CIRCLE

33. Answer: C

Coal Gasification Mission. It aims to gasify 100 million tonnes of coal by 2030 through surface coal/lignite

gasification projects.

The adoption of gasification technology in India will revolutionize the coal sector, reducing reliance on imports of
Natural Gas, Methanol, Ammonia, and other essential products. It will contribute to India's vision of becoming
Aatmanirbhar and create a surge in employment opportunities. The implementation of coal gasification is expected

to make significant contributions to the nation's development by reducing imports by 2030.

34. Answer: A
Policy Objectives :
*To promote setting up of equipment manufacturing facilities for Green Hydrogen and its derivatives in the State.

* To develop Renewable Energy Parks (including hybrid parks), Renewable Energy Manufacturing Parks in the

state.
*To meet power demand within the state and export surplus power outside Andhra Pradesh.

*To promote clean energy skill development center and forge partnerships with universities to establish AP as

clean energy research and development hub.

* This policy aims to add over 160 GW of renewable energy capacity, with a potential to attract investments worth

~INR 10,00,000 Crores, thereby generating an estimated employmentfor7,50,000, both direct and indirect.

35. Answer: B

ANDHRA PRADESH net zero emissions target Year is 2047 (As per the ANDHRA PRADESH INTEGRATED
CLEAN ENERGY POLICY-2024)

36. Answer: ¢
AP State Energy Conservation Mission (APSECM):
APSECM :

The agency was constituted in 2012 to implement energy efficiency initiatives in the state. APSECM is
responsible for coordinating, regulating, and enforcing the provisions of Energy Conservation Act 2001 within the

State.
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37. Answer: D

CME, or Coco-Methyl Ester, is a type of biodiesel derived from coconut oil and methanol through a process called

transesterification. It is considered a renewable energy source and a potential substitute for fossil fuels.

38. Answer: A

The IAEA was established in 1957 as an autonomous international organization under the UN. Its primary
objective is to ensure that nuclear energy is used for peaceful purposes, like power generation, medicine, and
agriculture. The |AEA works to prevent proliferation of nuclear weapons by monitoring nuclear activities and

promoting safeguards.

IAEA inspections and monitoring are part of its safeguards system to ensure compliance with the Non-Proliferation
Treaty (NPT).It provides technical assistance to countries for safe nuclear energy use, including reactor safety,

radiation protection, and research.

39. Answer: A

Khurja Super Thermal Power Plant —Uttar Pradesh
Panki Thermal Power Station —Uttar Pradesh
Yadadri Thermal Power Station —Telangana

Bhusawal Thermal Power Station —Maharashtra

40. Answer: C
Agrivoltaics::

Agrivoltaics is a new technology that allows farmers to produce electricity while growing their crops.In this system,

solar panels are installed on agricultural land using photo-voltaic (PV) technology

Agrivoltaics technology will increasing land use and farmer income.

41. Answer: A
Small Modular Reactors (SMRs) are factory-built, allowing quick deployment and scalability.

Pressurized Water Reactors (PWRs) use water as both coolant and neutron moderator, ensuring safe and

efficient thermal regulation.

Fast Breeder Reactors (FBRs) are designed to generate more fissile material (Pu-239) than they consume,

making them highly fuel-efficient.

APPSC GROUP-2 TEST SERIES - 2026 FOR MAINS (ENGLISH & TELUGU MEDIUM)



\: R.C.REDDY
8 1AS STUDY CIRCLE

Molten Salt Reactors (MSRs) operate with liquid fuel instead of solid fuel, enabling higher operating temperatures

and enhanced safety features.

42. Answer: A

NPCIL and National Thermal Power Corporation (NTPC) have signed a supplementary Joint Venture agreement
to develop nuclear power facilities in the country. The JV named ASHVINI will function within the existing legal
framework of the Atomic Energy Act 1962 (amended in 2015) and will build, own, and operate nuclear power

plants.

43. Answer: A
A breeder reactor is a nuclear reactor that generates more fissile material than it consumes.

The Prototype Fast Breeder Reactor (PFBR) is a 500 MWe fast breeder nuclear reactor presently being
constructed at the Madras Atomic Power Station (MAPS) in Kalpakkam, India.The Kalpakkam PFBR is designed

to use uranium-238 to breed plutonium in a sodium-cooled fast reactor design.

India’s three-stage nuclear power program was formulated by Homi Bhabha in the 1950s to secure the country’s
long-term energy independence, through the use of uranium and thorium reserves found in the monazite sands of

coastal regions of South India.

44, Answer: D

Thorium-232, the only naturally occurring isotope of thorium, is a fissionable material but not a fissile one,
meaning that it needs high-energy neutrons to undergo fission — the splitting of atomic nuclei which releases
energy that is used for electricity generation. Thus, Thorium cannot be used directly to produce nuclear energy in

the nuclear power plant.

Uranium-233 (U-233) - which is an excellent fissile fuel material and Thorium is fertile rather than fissile, and

can only be used as a fuel in conjunction with a fissile material such as recycled plutonium.

45. Answer: A

The Atomic Energy Commission was first set up in August 1948 in the Department of Scientific Research, which

was created a few months earlier in June 1948.
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The Department of Atomic Energy (DAE) was set up on August 3, 1954.

The Members of the Atomic Energy Commission are appointed for each calendar year on the recommendation of

the Chairman of the Atomic Energy Commission and after approval by the Prime Minister.

According to the Resolution constituting the Atomic Energy Commission, the Secretary to the Government of India

in the Department of Atomic Energy is the ex-officio Chairman of the Commission, not The Prime Minister.
46. Answer: A

47. Answer: A
The Kaiga Generating Station is located in Karnataka.
The Kakrapar Atomic Power Station is located in Gujarat.

The Tarapur Atomic Power Station is located in Maharashtra.

48. Answer: D
Pressurised Heavy Water Reactors (PHWRs) used in stage | rely on heavy water to slow down neutrons.

In stage Il, India will use Pu-239 together with U-238 in the PFBR to produce energy, U-233, and more Pu-239.
The Department of Atomic Energy (DAE) set up a special-purpose vehicle in 2003 called Bharatiya Nabhikiya
Vidyut Nigam, Ltd. (BHAVINI) to implement stage Il. In stage I, Pu-239(Plutonium-239) will be combined with
thorium-232 (Th-232) in reactors to produce energy and U-233.

49. Answer: D
123 Agreement:

The purpose of the agreement is to enable full civil nuclear energy cooperation between India and the United

States..
What are benefits to India from doing this agreement:

The Agreement would end technology denial regimes against India that have been in place for three decades .It
will open the doors for India to have civil nuclear cooperation as an equal partner with the USA and the rest of the

world. It will enable us to meet the twin challenges of energy security and environmental sustainability.
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50. Answer: D

Applications of nuclear energy and radiation have played a significant role in the field of electricity production,

agriculture, medicine and health.

The nuclear agriculture programme of Bhabha Atomic Research Centre (BARC) covers development of high
yielding crop seeds using nuclear techniques, fertilizer and pesticide related studies, radiation processing of food

items and other areas.

51. Answer: C

Sterilization and cancer treatment

52. Answer: A

Fusion reactions is intrinsically safe and is not expected to produce high activity or long-lived nuclear waste.
Furthermore, as the fusion process is difficult to start and maintain, there is no risk of a runaway reaction and
meltdown.

Fusion can only occur under strict operational conditions, outside of which (in the case of an accident or system
failure, for example), the plasma will naturally terminate, lose its energy very quickly and extinguish before any

sustained damage is done to the reactor.

53. Answer: C
International Atomic Energy Agency (IAEA):

The IAEA is an international organization that promotes the peaceful use of nuclear energy and ensures it is not

used for making nuclear weapons.
The IAEA has 178 member countries, including India, which was a founding member.

It was established in 1957 for promoting the peaceful use of nuclear energy and preventing its military use,

including nuclear weapons.

54. Answer: A
The Radioactive substances can be used to study various metabolic pathways. They are also
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used to diagnose and treat various diseases (eg cancer). Medical uses of few radioactive
substances are given in the table below.

Clinical and biomedical uses of radioactive substances.
Radioactive isotope. Uses

Calcium- 47. : Studying cellular function & bone formation
Carbon-14.: Metabolism

Cesium-137.: Cancer treatment

Chromium-51: RBC studies

Cobalt-57: Diagnosis of pernicious anemia

Cobalt-60: Sterilization of surgical instruments
Copper-67: Treat cancer

lodine-123,125: Diagnose thyroid disorders

lodine- 131: Treat thyroid

Sulphur-35 : Molecular biology & genetic research Organ imaging & blood flow studies.

55. Answer: B

India’s three-stage nuclear power programme is formulated to achieve the country’s long term energy security and

independence, through the use of uranium and vast thorium reserves.
The three stages are :

1. Natural uranium fuelled Pressurized Heavy Water Reactors (PHWRs).
2. Fast Breeder Reactors (FBRs) utilizing plutonium based fuel.

3. Advanced nuclear power systems for utilization of thorium.

56. Answer: B

Moderators in nuclear reactors slow down neutrons produced by fission. This is necessary in most reactors

because slower neutrons are more easily captured by uranium fuel, sustaining the chain reaction.
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Fast Breeder Reactors are designed to use fast neutrons. This makes them unique and eliminates the need for a

moderator.

57. Answer: B

Small modular reactors (SMRs) are advanced nuclear reactors that have a power capacity of up to 300 MW (e)
per unit, which is about one-third of the generating capacity of traditional nuclear power reactors. SMRs, which

can produce a large amount of low-carbon electricity.

SMRs can use a range of possible coolants including light water, liquid metal or molten salt, depending on the

technology.

SMRs can Harnessing nuclear fission to generate heat to produce energy

58. Answer: A

The Nuclear Command Authority comprises a Political Council and an Executive Council. The Political Council is

chaired by the Prime Minister. It is the sole body which can authorize the use of nuclear weapons.

59. Answer: C

Thorium is more abundant in nature than uranium. It is fertile rather than fissile. This means Thorium cannot be
converted into fissile material by irradiation in a reactor. It can only be used as a fuel in conjunction with a fissile

material such as recycled plutonium.

It is estimated that one ton of thorium can produce as much energy as 35 tons of uranium in a liquid fluoride
thorium reactor. Conventional reactors utilize less than one percent of uranium, whereas a well working

reprocessing reactor can utilize 99% of its thorium fuel.

60. Answer: D

Nuclear power is the use of nuclear reactions to produce electricity. Nuclear power is the second-largest source of

low-carbon electricity today.

Waste Management and Environmental Risks: India has not yet established a long-term solution for radioactive

waste disposal, raising environmental and safety concerns.
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Risk of Nuclear Accidents: Despite technological advancements, nuclear disasters like Chornobyl (1986) and

Fukushima (2011) highlight the need for stringent safety protocols.
Cybersecurity Risks: With rising digital threats, securing nuclear infrastructure from cyberattacks is critical.

Used nuclear fuel has long been reprocessed to extract fissile materials for recycling and to reduce the volume of

high-level wastes. A significant amount of plutonium recovered from used fuel is currently recycled into MOX fuel.

61. Answer: C

India has adopted “closed fuel cycle”, where spent nuclear fuel is regarded as a material of resource. Closed fuel
cycle aims at reprocessing of spent fuel for recovery of Uranium and Plutonium and recycling them back to reactor

as fuel.

62. Answer: A

99mTc-Technetium based radio-pharmaceuticals: For diagnosing diseases related to all the important organs of

the body comprising cerebral, myocardial, renal, liver, lung, etc. and for cancer detection.
131l-lodine based products for diagnosis and therapy of thyroid and related cancers.

32P-Phosphorus, 153Sm-Samarium and 177Lu-Lutetium based Therapeutic radio-pharmaceuticals for relieving

the cancer borne pain and cancer therapy.

63. Answer: C
India’s nuclear doctrine :

No First Use (NFU): This principle means that India will not be the first to launch nuclear attacks on its enemies.
It will only retaliate with nuclear weapons if it is first hit in a nuclear attack. India’s doctrine says it can launch
retaliation against attacks committed on Indian soil or if nuclear weapons are used against its forces on foreign

territory. India also commits to not using nuclear weapons against non-nuclear states.

The Nuclear Command Authority comprises a Political Council and an Executive Council. The Political Council is

chaired by the Prime Minister. It is the sole body which can authorize the use of nuclear weapons.

The Executive Council is chaired by the National Security Advisor. It provides inputs for decision making by the

Nuclear Command Authority and executes the directives given to it by the Political Council.
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64. 18F-Fluorine

18F-Fluorine based diagnostic radio-pharmaceuticals: PET based products for diagnosis of cancer, cardiac and

neuro diseases.

65. Answer: D

The Civil Liability for Nuclear Damage Act contains the following important provisions:

Operator Liability and Compensation:

1.The operator of a nuclear plant is held strictly liable for any nuclear damage caused, regardless of fault.
2.Right to Recourse Against Suppliers (Controversial Clause)

Section 17(b) of the Act allows operators to seek compensation from suppliers if the nuclear incident is caused by

defective equipment or faulty material.
Compensation for Victims

3.The Act provides a clear mechanism for compensation to affected individuals, ensuring fair and timely financial

support.

It mandates the creation of a Nuclear Liability Fund, where operators contribute to a pool that can be used in case

of accidents.

4.The Act provides for the establishment of a Nuclear Damage Claims Commission to adjudicate claims arising

from nuclear accidents.

66. Answer: A
Pradhan Mantri Gramin Digital Saksharta Abhiyan ( PMGDISHA ):

The Pradhan Mantri Gramin Digital Saksharta Abhiyan was approved by the Union Cabinet in February 2017 to
promote digital literacy and empower rural India through technology. The initiative aimed to make at least 6 crore

individuals digitally literate, enabling them to confidently access digital services and information.

67. Answer: B
According to the World Bank, good governance has 8 major characteristics.

1.Participation
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2.Transparency

3.Rule of Law

4.Responsiveness

5.Consensus-Oriented

6.Equity and Inclusiveness:

7 .Effectiveness and Efficiency.

8.Accountability:

68. Answer: B
DigiLocker:
DigiLocker is a flagship initiative of Ministry of Electronics & IT (MeitY) under Digital India programme.

DigiLocker is a flagship initiative under the Digital India program aimed at providing secure cloud-based storage of
essential documents. By integrating with e-governance services such as UMANG, DigiLocker further is committed

to further enhance accessibility and ease of living.

The issued documents in DigiLocker system are deemed to be at par with original physical documents as per
Rule 9A of the Information Technology (Preservation and Retention of Information by Intermediaries providing

Digital Locker facilities) Rules, 2016.

69. Answer: C

UMANG was Launched in 2017. UMANG (Unified Mobile Application for New-age Governance) is developed to
drive Mobile Governance in India. UMANG provides a single platform for all Indian Citizens to access pan India e-

Gov services ranging from Central to Local Government bodies.

70. Answer: D

The Open Network for Digital Commerce (ONDC) is a transformative initiative by the Department for Promotion of

Industry and Internal Trade (DPIIT), Ministry of Commerce.

The Open Network for Digital Commerce (ONDC) is a transformative initiative aimed at democratizing digital

commerce.
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ONDC was Launched in April 2022. ONDC is an initiative aiming at promoting open networks for all aspects of

exchange of goods and services over digital or electronic networks. By fostering open protocols and reducing
dependency on monopolistic platforms, ONDC aims to catalyze innovation and inclusivity in the digital commerce

landscape.

71. Answer: C
Key Pillars of the IndiaAl Mission:

IndiaAl Innovation Centre — Develops and deploys indigenous Large Multimodal Models and domain-specific

foundational models.

IndiaAl Application Development Initiative — Promotes scalable Al solutions for large-scale social and economic

transformation.
AlKosh Platform — A unified hub for datasets, models, Al sandbox environments, and tools to boost innovation.

IndiaAl Compute Capacity — Builds a scalable ecosystem with over 10,000 GPUs through public-private

partnerships (now crossed 34,000 GPUs).

IndiaAl Startup Financing — Accelerates deep-tech Al startups by improving access to funding for innovative

projects.
IndiaAl FutureSkills — Expands Al education at all levels and sets up Data & Al Labs in Tier 2 and Tier 3 cities.

Safe & Trusted Al — Ensures responsible and ethical Al development through tools and governance frameworks.

72. Answer: D

National Critical Information Infrastructure Protection Centre (NCIIPC), designated under Section 70A of the
Information Technology Act, 2000, is the national nodal agency for the protection of critical information
infrastructure in India. It works in close coordination with stakeholders in sectors such as banking, telecom, power,
and transportation, which are vital to national security and public safety. Through continuous monitoring, risk
assessment, and issuance of sector-specific guidelines, NCIIPC strengthens defensive capabilities and mitigates

threats that could otherwise compromise essential services.

73. Answer: B

Key Pillars of the IndiaAl Mission:
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IndiaAl Innovation Centre — Develops and deploys indigenous Large Multimodal Models and domain-specific

foundational models.

IndiaAl Application Development Initiative — Promotes scalable Al solutions for large-scale social and economic

transformation.
AlKosh Platform — A unified hub for datasets, models, Al sandbox environments, and tools to boost innovation.

IndiaAl Compute Capacity — Builds a scalable ecosystem with over 10,000 GPUs through public-private

partnerships (now crossed 34,000 GPUs).

IndiaAl Startup Financing — Accelerates deep-tech Al startups by improving access to funding for innovative

projects.
IndiaAl FutureSkills — Expands Al education at all levels and sets up Data & Al Labs in Tier 2 and Tier 3 cities.

Safe & Trusted Al — Ensures responsible and ethical Al development through tools, checklists, and governance

frameworks.

74. Answer: B

e-NAM was launched on 14 April 2016 to create a unified national agricultural market.
e-NAM links various APMC mandis as well as private markets and buyers.

e-NAM includes quality assaying labs, online payments, and logistics /warehousing features.

75. Answer: D

The Government of Andhra Pradesh (GoAP) approved a greenfield investment by Websol Renewable Private
Limited (WRPL) for setting up a fully integrated 8 GW solar manufacturing facility (4 GW solar cells + 4 GW

solar modules) in the Naidupeta multi-purpose special economic zone in Tirupati district
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