
TS PGECET 2025 Question Paper with Solutions (Memory based)

Time Allowed :2 Hours Maximum Marks :120 Total questions :120

General Instructions

Read the following instructions very carefully and strictly follow them:

1. Mode of Examination: Online (Computer-based examination)

2. Medium of Exam: English

3. Duration of Exam: 2 hours

4. Type of Questions: Multiple-choice questions

5. Number of Questions: 120 Questions

6. Total Marks: 120 Marks

7. Marking Scheme:

• 1 mark for each correct answer.

• No negative markings for incorrect answers.

1



1. Which of the following is not a principle of sustainable development?

(A) Intergenerational equity

(B) Integration of environmental, social, and economic factors

(C) Maximization of resource exploitation

(D) Polluter pays principle

Correct Answer: (C) Maximization of resource exploitation

Solution:

To determine which of the following is not a principle of sustainable development, let’s

analyze each option.

Step 1: Understand the concept of sustainable development

Sustainable development aims to meet the needs of the present without compromising the

ability of future generations to meet their own needs. It balances environmental, social, and

economic considerations. Sustainable development principles emphasize conservation,

equity, and the responsible use of resources.

Step 2: Analyze Option A - Intergenerational equity

Intergenerational equity refers to fairness between generations, ensuring that future

generations have the same opportunities and resources as the current generation.

This is a core principle of sustainable development, as it seeks to protect resources for future

generations.

Therefore, option A is correct and in line with sustainable development principles.

Step 3: Analyze Option B - Integration of environmental, social, and economic factors

Sustainable development is built on the integration of environmental, social, and economic

factors. This approach ensures that development does not prioritize one dimension at the

expense of the others, but instead fosters a balanced approach.

Thus, option B is a valid principle of sustainable development.

Step 4: Analyze Option C - Maximization of resource exploitation

Maximization of resource exploitation is not a sustainable principle. In fact, overexploitation

of resources leads to environmental degradation and threatens the welfare of future

generations. Sustainable development advocates for efficient, responsible, and equitable use

of resources, not their maximization.

Thus, option C is not in line with sustainable development principles.
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Step 5: Analyze Option D - Polluter pays principle

The polluter pays principle states that those who produce pollution should bear the costs of

managing it to prevent damage to human health or the environment.

This principle is in line with sustainable development as it ensures that businesses and

individuals take responsibility for their environmental impacts.

Thus, option D is a valid principle of sustainable development.

Step 6: Conclusion

Maximization of resource exploitation contradicts the essence of sustainable development,

which seeks to balance the use of resources with the need for conservation. Therefore, option

C is the correct answer.

Quick Tip

Sustainable development emphasizes the responsible use of resources.

Key principles include intergenerational equity, environmental stewardship, and

balancing economic, social, and environmental factors.

Avoid maximizing resource exploitation, as it undermines long-term sustainability.

2. The Environmental Impact Assessment (EIA) is used to:

(A) Estimate the financial profitability of a project

(B) Predict environmental consequences of proposed initiatives

(C) Replace the need for environmental regulations

(D) Design new energy-efficient equipment

Correct Answer: (B) Predict environmental consequences of proposed initiatives

Solution:

The Environmental Impact Assessment (EIA) is a tool used in environmental management to

assess the potential environmental consequences of a proposed project or initiative. Let’s

examine each option in detail:

Step 1: Understand the purpose of EIA

EIA is a systematic process used to evaluate the potential impacts of a project on the
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environment before it is implemented. It helps in identifying, predicting, and assessing the

effects that may result from the project. EIA plays a critical role in making informed

decisions to prevent environmental degradation.

Step 2: Analyze Option A - Estimate the financial profitability of a project

Estimating the financial profitability of a project falls under the domain of financial analysis,

not environmental impact assessments. While financial assessments are important, EIA

focuses specifically on environmental consequences, not financial outcomes.

Thus, option A is incorrect.

Step 3: Analyze Option B - Predict environmental consequences of proposed initiatives

EIA is designed to predict and evaluate the environmental consequences of proposed

developments or projects. It assesses the potential impacts on land, water, air, wildlife, and

human health to guide decisions on whether or not to proceed with the project.

Therefore, option B is the correct answer.

Step 4: Analyze Option C - Replace the need for environmental regulations

While EIA is an important tool for assessing the environmental impacts of projects, it does

not replace the need for environmental regulations. Regulations are legally binding and

establish the minimum standards required for environmental protection. EIA complements

regulations by providing data and analysis to inform decision-making, but it cannot replace

regulatory frameworks.

Thus, option C is incorrect.

Step 5: Analyze Option D - Design new energy-efficient equipment

Designing energy-efficient equipment is an engineering and technological task that focuses

on improving the efficiency of devices and machines. While EIA might consider the energy

use of a project, it does not specifically deal with designing energy-efficient equipment.

Thus, option D is incorrect.

Step 6: Conclusion

The primary purpose of the Environmental Impact Assessment (EIA) is to predict the

potential environmental consequences of a proposed project or initiative. This allows

decision-makers to make informed choices about the project’s feasibility and its potential

impact on the environment.

Therefore, option B is the correct answer.
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Quick Tip

The purpose of EIA is to assess potential environmental impacts before implementing

a project.

It helps in making decisions that can mitigate or avoid harmful environmental effects.

Remember that EIA is focused on environmental concerns, not financial profitability or

equipment design.

3. Which of the following techniques is most commonly used for imaging at the

nanoscale?

(A) Optical microscopy

(B) Scanning Electron Microscopy (SEM)

(C) X-ray diffraction

(D) Transmission Electron Microscopy (TEM)

Correct Answer: (B) Scanning Electron Microscopy (SEM)

Solution:

To determine which technique is most commonly used for imaging at the nanoscale, let’s

examine the different options and their capabilities.

Step 1: Understand the nanoscale

The nanoscale refers to structures and materials that are in the range of 1 to 100 nanometers

(nm). Imaging at this scale requires specialized techniques capable of resolving very fine

details.

Step 2: Analyze Option A - Optical microscopy

Optical microscopy is one of the oldest and most widely used techniques for imaging;

however, its resolution is limited by the wavelength of visible light, which is typically around

400–700 nm.

This resolution is insufficient for imaging at the nanoscale, as it cannot distinguish objects

that are smaller than the wavelength of light. Therefore, optical microscopy is not suitable

for nanoscale imaging.

Thus, option A is incorrect.
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Step 3: Analyze Option B - Scanning Electron Microscopy (SEM)

Scanning Electron Microscopy (SEM) is a powerful technique that uses electrons rather than

light to image specimens.

Because electrons have much shorter wavelengths than visible light, SEM can achieve

resolutions on the order of a few nanometers, making it an ideal technique for imaging at the

nanoscale. SEM is widely used for high-resolution imaging of surfaces and fine structures.

Therefore, option B is the correct answer.

Step 4: Analyze Option C - X-ray diffraction

X-ray diffraction is primarily used for studying the crystal structure of materials at the

atomic scale. While it can provide information about the atomic arrangement in solids, it is

not typically used for imaging at the nanoscale.

X-ray diffraction is more useful for analyzing bulk properties and atomic arrangements

rather than visualizing fine structures at the nanoscale.

Thus, option C is incorrect.

Step 5: Analyze Option D - Transmission Electron Microscopy (TEM)

Transmission Electron Microscopy (TEM) is another powerful technique that uses electron

beams to transmit through a sample and produce high-resolution images.

TEM can achieve extremely high resolutions, even at the atomic level, making it useful for

imaging at the nanoscale. However, SEM is more commonly used due to its relative ease of

use and ability to produce high-quality surface images.

Thus, while TEM can be used for nanoscale imaging, SEM is more widely used in practice.

Therefore, option D is not the most commonly used technique, although it is a close

contender.

Step 6: Conclusion

Scanning Electron Microscopy (SEM) is the most commonly used technique for imaging at

the nanoscale due to its combination of high resolution and ease of use.

Thus, option B is the correct answer.
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Quick Tip

For nanoscale imaging, techniques like SEM and TEM are the most effective.

- SEM is commonly used for surface imaging and fine structural details at the

nanoscale.

- TEM is useful for ultra-high resolution imaging at the atomic level, but SEM is more

widely used for general nanoscale imaging.

4. The quantum confinement effect in nanoparticles is observed when:

(A) The particle size is larger than 1 micron

(B) The particle size is smaller than the electron’s de Broglie wavelength

(C) The particle is in a vacuum

(D) The temperature is near absolute zero

Correct Answer: (B) The particle size is smaller than the electron’s de Broglie wavelength

Solution:

The quantum confinement effect refers to the phenomena that occur when a particle is

confined to a very small space, typically on the nanoscale. When the particle’s size becomes

comparable to or smaller than the de Broglie wavelength of the electrons, quantum effects

become significant. This effect is observed in nanoparticles, where the electron’s wave-like

nature is confined in a small volume, leading to discrete energy levels.

Step 1: Understand Quantum Confinement

In quantum mechanics, the de Broglie wavelength is the wavelength associated with a

particle and is inversely related to its momentum. When the particle’s dimensions are smaller

than the de Broglie wavelength, the particle’s behavior can no longer be described by

classical physics, and quantum mechanics takes over. This results in discrete energy levels

and other quantum phenomena, such as the quantum confinement effect.

Step 2: Analyze Option A - The particle size is larger than 1 micron

The quantum confinement effect is primarily observed in nanoparticles with sizes typically

in the range of a few nanometers to around 100 nm, not in particles larger than 1 micron.

Larger particles do not exhibit the quantum confinement effect as their size is too large for

7



quantum effects to dominate.

Thus, option A is incorrect.

Step 3: Analyze Option B - The particle size is smaller than the electron’s de Broglie

wavelength

This is the correct condition for quantum confinement. When the particle size becomes

smaller than the de Broglie wavelength of the electron, quantum effects, such as discrete

energy levels, become important. The electron is confined within a small space, and its

behavior is governed by the principles of quantum mechanics.

Thus, option B is correct.

Step 4: Analyze Option C - The particle is in a vacuum

While particles in a vacuum can exhibit quantum effects, the quantum confinement effect is

more related to the size of the particle, not the external environment like a vacuum. A

vacuum does not directly cause quantum confinement; it’s the size of the particle relative to

the de Broglie wavelength that matters.

Thus, option C is incorrect.

Step 5: Analyze Option D - The temperature is near absolute zero

Although low temperatures can affect the behavior of nanoparticles, the quantum

confinement effect is not directly related to temperature. The critical factor is the particle

size, not the temperature. Quantum effects can occur at various temperatures, as long as the

particle size is sufficiently small.

Thus, option D is incorrect.

Quick Tip

To identify quantum confinement, remember: - The particle must be small enough to

confine the electrons’ wavefunction. - This occurs when the particle’s size is smaller

than the electron’s de Broglie wavelength. - Nanoparticles typically exhibit this effect

when they are in the size range of 1-100 nm.

5. Which one of the following gases is not a greenhouse gas?

(A) Methane (CH4)

(B) Carbon dioxide (CO2)
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(C) Nitrous oxide (N2O)

(D) Oxygen (O2)

Correct Answer: (D) Oxygen (O2)

Solution:

To determine which gas is not a greenhouse gas, let’s analyze each option.

Step 1: Understand the concept of greenhouse gases

Greenhouse gases trap heat in the Earth’s atmosphere, which contributes to the greenhouse

effect and global warming. Major greenhouse gases include carbon dioxide (CO2), methane

(CH4), nitrous oxide (N2O), and water vapor (H2O). These gases absorb and emit infrared

radiation, helping to keep the planet warm.

Step 2: Analyze Option A - Methane (CH4)

Methane is a potent greenhouse gas with a much higher warming potential per molecule than

CO2. It is released through agricultural activities, waste management, and energy production.

Thus, option A is a valid greenhouse gas.

Step 3: Analyze Option B - Carbon dioxide (CO2)

CO2 is one of the most well-known greenhouse gases, primarily emitted through the burning

of fossil fuels, deforestation, and other human activities. It plays a significant role in climate

change.

Thus, option B is a valid greenhouse gas.

Step 4: Analyze Option C - Nitrous oxide (N2O)

Nitrous oxide is another greenhouse gas that contributes to global warming. It is produced by

agricultural activities, industrial processes, and the burning of fossil fuels.

Thus, option C is a valid greenhouse gas.

Step 5: Analyze Option D - Oxygen (O2)

Oxygen is vital for life on Earth but does not function as a greenhouse gas. Unlike CO2,

CH4, and N2O, oxygen does not absorb and emit infrared radiation in a way that contributes

to the greenhouse effect.

Thus, option D is not a greenhouse gas.

Step 6: Conclusion

Oxygen (O2) is not a greenhouse gas, as it does not contribute to the warming of the Earth’s

atmosphere. Methane, carbon dioxide, and nitrous oxide all play significant roles in the
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greenhouse effect. Therefore, option D is the correct answer.

Quick Tip

Greenhouse gases include CO2, CH4, and N2O. These gases trap heat in the Earth’s

atmosphere.

Oxygen (O2) does not contribute to the greenhouse effect.

Focus on gases that have heat-absorbing properties in the infrared spectrum to under-

stand their impact on global warming.

6. The ISO 14001 standard deals with:

(A) Quality Management Systems

(B) Financial Management Systems

(C) Environmental Management System

(D) Occupational Health and Safety

Correct Answer: (C) Environmental Management System

Solution:

ISO 14001 is a standard set by the International Organization for Standardization (ISO) that

outlines the criteria for an environmental management system (EMS). This standard provides

a framework for organizations to protect the environment, respond to environmental issues,

and ensure sustainable development. Let’s analyze each option to determine the correct

answer.

Step 1: Understand ISO 14001

ISO 14001 focuses on helping organizations improve their environmental performance

through more efficient use of resources and reduction of waste. It sets out the criteria for an

environmental management system that can be certified to ensure environmental

responsibility and sustainable practices.

Step 2: Analyze Option A - Quality Management Systems

Quality management systems are covered by a different ISO standard, specifically ISO 9001.

ISO 9001 focuses on ensuring that organizations meet customer and regulatory requirements
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related to the quality of products and services.

Thus, option A is incorrect.

Step 3: Analyze Option B - Financial Management Systems

ISO 14001 does not deal with financial management systems. Financial management is

typically handled by other standards or frameworks that focus on the accounting and finance

sectors, not environmental issues.

Thus, option B is incorrect.

Step 4: Analyze Option C - Environmental Management System

ISO 14001 specifically addresses environmental management systems. This system provides

guidelines and a framework for organizations to manage their environmental responsibilities,

reduce negative impacts, and promote sustainability.

Thus, option C is the correct answer.

Step 5: Analyze Option D - Occupational Health and Safety

While occupational health and safety are critical for organizations, they are not covered by

ISO 14001. Instead, ISO 45001 is the standard for occupational health and safety

management systems, which ensures safe and healthy working conditions for employees.

Thus, option D is incorrect.

Quick Tip

ISO 14001 is the international standard for environmental management systems. Re-

member that quality management is covered by ISO 9001, while health and safety are

covered by ISO 45001.

7. Bioremediation is a process used to:

(A) Increase crop yield using synthetic fertilizers

(B) Treat environmental pollutants using microorganisms

(C) Control noise pollution in urban areas

(D) Enhance fossil fuel combustion efficiency

Correct Answer: (B) Treat environmental pollutants using microorganisms

Solution:
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To determine the correct answer, let’s first understand the concept of bioremediation and then

analyze the given options.

Step 1: Understand Bioremediation

Bioremediation is a biological treatment process that uses microorganisms, plants, or

enzymes to remove or neutralize pollutants from contaminated environments. It is

commonly used to treat soil, water, and air polluted with hazardous substances such as oil,

heavy metals, and other organic contaminants.

Step 2: Analyze Option A - Increase crop yield using synthetic fertilizers

This option refers to the use of synthetic fertilizers, which is not related to bioremediation.

While fertilizers help increase crop yield, they do not treat pollutants or improve

environmental conditions.

Thus, option A is incorrect.

Step 3: Analyze Option B - Treat environmental pollutants using microorganisms

Bioremediation specifically involves the use of microorganisms, fungi, or bacteria to break

down and detoxify pollutants in the environment. This process can be applied to treat soil,

water, and even air pollution.

Therefore, option B is the correct answer.

Step 4: Analyze Option C - Control noise pollution in urban areas

Noise pollution is a type of environmental pollution, but it is not addressed by

bioremediation. Bioremediation focuses on pollutants that can be biologically degraded, not

noise.

Thus, option C is incorrect.

Step 5: Analyze Option D - Enhance fossil fuel combustion efficiency

Enhancing fossil fuel combustion efficiency is related to energy production and optimization,

but it does not fall under bioremediation. Bioremediation is concerned with the removal or

neutralization of pollutants, not improving combustion processes.

Thus, option D is incorrect.

Step 6: Conclusion

Bioremediation specifically involves the use of microorganisms to treat environmental

pollutants. Therefore, the correct answer is option B, which accurately describes the process.
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Quick Tip

Bioremediation uses natural processes to break down or neutralize pollutants.

Microorganisms, fungi, and plants are key agents in this process.

It is important to understand that bioremediation is specifically used for treating

environmental contaminants like oil, heavy metals, and other pollutants.

8. The top-down approach in nanofabrication refers to:

(A) Building structures atom-by-atom

(B) Assembling molecules using biological processes

(C) Carving or shaping materials into nanoscale structures

(D) Using chemical vapor deposition for coating

Correct Answer: (C) Carving or shaping materials into nanoscale structures

Solution:

To understand the top-down approach in nanofabrication, let’s break down the concept and

analyze each option.

Step 1: Understand nanofabrication

Nanofabrication is the process of designing and manufacturing devices and structures at the

nanoscale. There are two primary approaches in nanofabrication: top-down and bottom-up.

The top-down approach involves starting with larger, bulk materials and then carving or

etching them into nanoscale structures. The bottom-up approach, in contrast, builds

structures from atoms or molecules.

Step 2: Analyze Option A - Building structures atom-by-atom

Building structures atom-by-atom is characteristic of the bottom-up approach, where atoms

and molecules are assembled to form nanostructures. This is not the top-down approach.

Thus, option A is incorrect.

Step 3: Analyze Option B - Assembling molecules using biological processes

Assembling molecules using biological processes is more closely related to

biomanufacturing or biotechnology, which typically falls under bottom-up fabrication

techniques. This is not a description of the top-down approach.
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Thus, option B is incorrect.

Step 4: Analyze Option C - Carving or shaping materials into nanoscale structures

The top-down approach in nanofabrication involves carving, etching, or shaping larger

materials into nanoscale structures. This approach uses techniques like photolithography,

laser ablation, and etching to reduce the size of bulk materials to nanoscale dimensions.

Thus, option C is correct.

Step 5: Analyze Option D - Using chemical vapor deposition for coating

Chemical vapor deposition (CVD) is a technique used in both top-down and bottom-up

approaches, but it specifically refers to the deposition of materials onto surfaces, not the

shaping or carving of bulk materials into nanoscale structures. CVD is often associated with

thin-film deposition and material coating.

Thus, option D is incorrect.

Step 6: Conclusion

The top-down approach in nanofabrication involves carving or shaping larger materials into

nanoscale structures. This is best described by option C.

Quick Tip

The top-down approach in nanofabrication involves reducing the size of bulk materials

into nanoscale dimensions. Techniques such as photolithography and etching are

commonly used.

The bottom-up approach, on the other hand, builds structures by assembling atoms or

molecules.

Understanding the distinction between these approaches helps in selecting the right

method for fabricating nanoscale devices.

9. Which of the following materials exhibits superparamagnetism at the nanoscale?

(A) Gold nanoparticles

(B) Silicon nanowires

(C) Iron oxide nanoparticles

(D) Carbon nanotubes
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Correct Answer: (C) Iron oxide nanoparticles

Solution:

Superparamagnetism is a phenomenon that occurs in nanoparticles, where the material

exhibits magnetic properties in the absence of an external magnetic field. The magnetic

moments of individual nanoparticles randomly align, but when an external magnetic field is

applied, they quickly align with the field. Let’s analyze the options to determine which

material exhibits superparamagnetism at the nanoscale.

Step 1: Understand superparamagnetism

Superparamagnetism typically occurs in magnetic nanoparticles when their size is reduced to

the nanoscale. At this size, the thermal energy becomes comparable to the energy required to

reorient the magnetic moments of the particles, causing the magnetic properties to be highly

sensitive to external magnetic fields.

Step 2: Analyze Option A - Gold nanoparticles

Gold nanoparticles are not known to exhibit superparamagnetism. While gold is a noble

metal and has many interesting properties at the nanoscale, it does not show magnetic

behavior like superparamagnetism.

Thus, option A is incorrect.

Step 3: Analyze Option B - Silicon nanowires

Silicon nanowires are semiconductor materials and do not exhibit superparamagnetism.

They have electronic properties but are not typically magnetic at the nanoscale.

Thus, option B is incorrect.

Step 4: Analyze Option C - Iron oxide nanoparticles

Iron oxide nanoparticles, particularly magnetite (Fe3O4) and maghemite (λ-Fe2O3), are

known to exhibit superparamagnetism at the nanoscale. These nanoparticles have magnetic

properties that allow them to behave as superparamagnetic materials, especially when their

size is reduced to below 30 nm.

Thus, option C is the correct answer.

Step 5: Analyze Option D - Carbon nanotubes

Carbon nanotubes are not typically magnetic and do not exhibit superparamagnetism. They

are made of carbon atoms arranged in a cylindrical structure, and while they have unique

mechanical and electrical properties, they do not exhibit superparamagnetism.
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Thus, option D is incorrect.

Step 6: Conclusion

Superparamagnetism is exhibited by materials that can rapidly align with an external

magnetic field when reduced to the nanoscale. Iron oxide nanoparticles (Fe3O4 and λ-Fe2O3)

are well-known examples of such materials. Therefore, option C is the correct answer.

Quick Tip

Superparamagnetism is a phenomenon observed in nanoparticles where they exhibit

magnetic behavior only in the presence of an external magnetic field.

Iron oxide nanoparticles (Fe3O4 and λ-Fe2O3) are a common example of materials

exhibiting superparamagnetism at the nanoscale.

Other materials like gold nanoparticles and carbon nanotubes do not show superparam-

agnetism.

10. The surface area-to-volume ratio of nanoparticles:

(A) Remains constant regardless of size

(B) Decreases with decreasing particle size

(C) Increases with decreasing particle size

(D) Has no impact on chemical reactivity

Correct Answer: (C) Increases with decreasing particle size

Solution:

The surface area-to-volume ratio is a critical factor in determining the properties and

behavior of nanoparticles, especially when compared to bulk materials. Let’s analyze the

options in detail.

Step 1: Understand the concept of surface area-to-volume ratio

The surface area-to-volume ratio (SA:V) is the ratio of the surface area of an object to its

volume. In nanoparticles, this ratio is significant because it determines how much of the

material is exposed to the environment. Higher surface area leads to more active sites for

chemical reactions. As the particle size decreases, the surface area increases relative to the
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volume.

Step 2: Analyze Option A - Remains constant regardless of size

The surface area-to-volume ratio does not remain constant as the size of the nanoparticle

changes. In fact, this ratio changes with size and is particularly large for small nanoparticles.

Thus, option A is incorrect.

Step 3: Analyze Option B - Decreases with decreasing particle size

As particle size decreases, the surface area-to-volume ratio actually increases, not decreases.

Smaller nanoparticles have a higher surface area relative to their volume, making them more

reactive.

Thus, option B is incorrect.

Step 4: Analyze Option C - Increases with decreasing particle size

This is the correct option. As nanoparticles become smaller, the surface area increases

disproportionately compared to the volume. This higher surface area-to-volume ratio

contributes to increased reactivity and other unique properties that nanoparticles exhibit.

Thus, option C is correct.

Step 5: Analyze Option D - Has no impact on chemical reactivity

The surface area-to-volume ratio has a significant impact on chemical reactivity. A larger

surface area increases the number of reactive sites on the nanoparticle, which can enhance

reactivity in chemical processes. Therefore, option D is incorrect.

Step 6: Conclusion

The surface area-to-volume ratio increases as the size of nanoparticles decreases, making

them more reactive due to the increased surface area. Therefore, the correct answer is option

C.

Quick Tip

The surface area-to-volume ratio of nanoparticles increases as their size decreases.

This increase in surface area enhances their reactivity and makes nanoparticles more

effective in catalysis and other chemical processes.

Understanding this ratio is key to leveraging the unique properties of nanomaterials.
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11. The term “carrying capacity” refers to:

(A) The maximum number of species that can be supported in a specific habitat

(B) The ability of the environment to recover from human impact

(C) The total energy consumed by humans over a period

(D) The number of natural disasters an area can withstand

Correct Answer: (A) The maximum number of species that can be supported in a specific

habitat

Solution:

The term ”carrying capacity” refers to the maximum number of individuals or species that a

specific environment can support without being degraded. This is determined by the

availability of resources such as food, water, shelter, and space. The carrying capacity can

vary depending on environmental factors and the organisms present.

Step 1: Understand the term “carrying capacity”

Carrying capacity is an ecological concept that reflects the limit to the growth of a population

in a given area. If a population exceeds its carrying capacity, the environment will begin to

deteriorate, and the population will eventually decrease.

Step 2: Analyze Option A - The maximum number of species that can be supported in a

specific habitat

This option correctly defines the carrying capacity. It refers to the number of individuals or

species that an environment can support sustainably.

Thus, option A is correct.

Step 3: Analyze Option B - The ability of the environment to recover from human

impact

While this is an important ecological concept, it is not related to carrying capacity. The

ability of the environment to recover is more aligned with the concept of resilience, not

carrying capacity.

Thus, option B is incorrect.

Step 4: Analyze Option C - The total energy consumed by humans over a period

This is unrelated to the concept of carrying capacity. Energy consumption does not define the

carrying capacity of an environment.

Thus, option C is incorrect.
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Step 5: Analyze Option D - The number of natural disasters an area can withstand

This is not related to carrying capacity. Natural disasters are external events that can impact

populations, but carrying capacity specifically refers to the sustainable number of individuals

an environment can support.

Thus, option D is incorrect.

Step 6: Conclusion

The correct definition of carrying capacity is the maximum number of individuals or species

an environment can support. Therefore, the correct answer is option A.

Quick Tip

Carrying capacity refers to the number of individuals or species that an environment

can sustainably support based on available resources.

This concept is fundamental in ecology and helps in understanding population dynam-

ics and resource management.

12. Which of the following is an example of non-point source pollution?

(A) Factory effluents

(B) Oil spills

(C) Agricultural runoff

(D) Industrial waste disposal

Correct Answer: (C) Agricultural runoff

Solution:

Non-point source pollution refers to pollution that comes from multiple, diffuse sources

rather than a single, identifiable source. This type of pollution is often difficult to control

because it does not come from one specific location.

Step 1: Understand non-point source pollution

Non-point source pollution is typically associated with runoff from rainwater or melting

snow that carries pollutants from agricultural, urban, or industrial areas into bodies of water.

Step 2: Analyze Option A - Factory effluents
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Factory effluents are an example of point source pollution, as they come from a single,

identifiable source such as a factory discharge pipe.

Thus, option A is incorrect.

Step 3: Analyze Option B - Oil spills

Oil spills are also considered point source pollution because they come from a specific,

identifiable source such as a pipeline or tanker.

Thus, option B is incorrect.

Step 4: Analyze Option C - Agricultural runoff

Agricultural runoff is an example of non-point source pollution because it results from water

running off agricultural fields, carrying pesticides, fertilizers, and other chemicals into

nearby water bodies.

Thus, option C is correct.

Step 5: Analyze Option D - Industrial waste disposal

Industrial waste disposal typically refers to waste dumped by factories, which is usually

point source pollution.

Thus, option D is incorrect.

Step 6: Conclusion

Agricultural runoff is a classic example of non-point source pollution. Therefore, the correct

answer is option C.

Quick Tip

Non-point source pollution comes from diffuse sources and is often associated with

runoff from agriculture, urban areas, or land use changes.

In contrast, point source pollution comes from a specific, identifiable location such as a

factory or waste disposal site.

13. In which year was the Earth Summit (Rio Conference) held?

(A) 1985

(B) 1992

(C) 2000
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(D) 2012

Correct Answer: (B) 1992

Solution:

The Earth Summit, officially known as the United Nations Conference on Environment and

Development (UNCED), was held in Rio de Janeiro, Brazil, in 1992. This landmark

conference brought together world leaders, environmentalists, and other stakeholders to

discuss and promote sustainable development.

Step 1: Review the Earth Summit

The Earth Summit focused on issues like climate change, biodiversity conservation, and the

role of sustainable development in future global policies. It led to significant agreements,

including the Rio Declaration and the Convention on Biological Diversity.

Step 2: Analyze Option A - 1985

The Earth Summit was not held in 1985.

Thus, option A is incorrect.

Step 3: Analyze Option B - 1992

The Earth Summit was indeed held in 1992 in Rio de Janeiro, Brazil. This was a key event in

global environmental history.

Thus, option B is correct.

Step 4: Analyze Option C - 2000

The Earth Summit was not held in 2000. However, the World Summit on Sustainable

Development (WSSD) took place in Johannesburg in 2002.

Thus, option C is incorrect.

Step 5: Analyze Option D - 2012

The Rio+20 conference, celebrating the 20th anniversary of the Earth Summit, was held in

2012. However, this is not the year the original Earth Summit took place.

Thus, option D is incorrect.

Step 6: Conclusion

The correct year of the Earth Summit (Rio Conference) is 1992. Therefore, the correct

answer is option B.
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Quick Tip

The Earth Summit, held in 1992, was a significant event in promoting sustainable

development worldwide.

It led to major agreements like the Rio Declaration and the Convention on Biological

Diversity.

The Rio+20 conference in 2012 marked the 20th anniversary of the summit.

14. Which of the following techniques is primarily used for the synthesis of carbon

nanotubes?

(A) Atomic Layer Deposition (ALD)

(B) Chemical Vapor Deposition (CVD)

(C) Electrospinning

(D) Hydrothermal Synthesis

Correct Answer: (B) Chemical Vapor Deposition (CVD)

Solution:

Chemical vapor deposition (CVD) is the most widely used technique for the synthesis of

carbon nanotubes (CNTs). This method involves the use of a chemical reaction to deposit

carbon atoms onto a substrate, where they then form nanotubes.

Step 1: Understand CVD for CNT synthesis

In CVD, gases containing carbon are decomposed at high temperatures, and the carbon

atoms then deposit onto the substrate. This technique allows for the controlled synthesis of

high-quality carbon nanotubes.

Step 2: Analyze Option A - Atomic Layer Deposition (ALD)

Atomic Layer Deposition is a thin-film deposition technique used for precise layer-by-layer

growth. While it can be used for certain nanoscale applications, it is not typically used for

CNT synthesis.

Thus, option A is incorrect.

Step 3: Analyze Option B - Chemical Vapor Deposition (CVD)

CVD is the correct method for synthesizing carbon nanotubes. It is the most common
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technique used in both laboratory and industrial settings to produce high-quality CNTs.

Thus, option B is correct.

Step 4: Analyze Option C - Electrospinning

Electrospinning is used for creating nanofibers, not carbon nanotubes. It involves using an

electric field to draw fibers from a polymer solution.

Thus, option C is incorrect.

Step 5: Analyze Option D - Hydrothermal Synthesis

Hydrothermal synthesis is commonly used for the preparation of nanoparticles, but it is not

typically used for CNT synthesis.

Thus, option D is incorrect.

Step 6: Conclusion

Chemical Vapor Deposition (CVD) is the primary technique used for the synthesis of carbon

nanotubes. Therefore, the correct answer is option B.

Quick Tip

Chemical Vapor Deposition (CVD) is a widely used method for synthesizing carbon

nanotubes. It allows precise control over nanotube diameter and structure.

Other techniques like ALD, electrospinning, and hydrothermal synthesis are used for

different nanomaterial applications.
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