FOUNDATION COURSE: EVS
STYR UTSTAHH: YITaRuT 3eag—

Important Questions Analysis (Unit-1)
Basic Composition of Environment

Topic 1: Abiotic and Biotic Components of the Environment

(TataRl & ifdd iR Sifde aed)

Short Answer Type Questions (¢Tq ST UY)

Q1. Define Abiotic Components with examples.

(3P Tew! Y Iareur wied aRuia Fifve)

Ans: Abiotic components refer to the non-living physical and chemical elements in the
ecosystem. These factors influence the survival and growth of living organisms. Examples
include sunlight, temperature, water, soil, air, and minerals. Sunlight provides energy for

photosynthesis, while water is essential for all life processes.
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Q2. What are Decomposers? Why are they important?

(3TITH FT 22 A AEaYUl Y 22)

Ans: Decomposers are organisms, mainly bacteria and fungi, that break down dead and
decaying organic matter into simpler substances. They are important because they recycle
nutrients back into the soil, making them available for producers (plants). Without

decomposers, the earth would be covered with dead matter.

3[UEeH d Oiid §, TBT T ¥ dacivdl 3R $ad, S 7d 3R TS a1 Be-db Tardf & TWRd
gerlf ¥ dted §1 9 Heayuf § wifd 3 Uie dwal & arow iyt o Rusfed oxd &, T g
IAEH! (et) & e Iuarsy g o €1 2Tees! & &1, gedt gd uerdf ¥ b Ser|



Q3. Differentiate between Producers and Consumers.

(SATEH R IHITT F e 3R Ty FI1)

Ans: Producers (Autotrophs) are organisms that make their own food using sunlight (e.g.,
green plants, algae). Consumers (Heterotrophs) cannot make their own food and depend
on producers or other organisms for energy (e.g., animals, humans). Producers are the base
of the food chain.
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Long Answer Type Question @& I uy)

Q. Describe the structure of the environment with a detailed explanation of
Biotic and Abiotic components and their interrelationship.
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Ans: Introduction:

The environment is a complex system composed of interacting physical, chemical, and
biological elements. It is broadly classified into two main components: Abiotic (non-living)
and Biotic (living). These components do not exist in isolation; they constantly interact to

maintain the balance of the ecosystem.

1. Abiotic Components (Non-living):

These are the physical and chemical factors that create the environment for life to exist.

* Atmosphere (Air): Contains essential gases like Oxygen for respiration and Carbon
Dioxide for photosynthesis. It also protects Earth from harmful UV radiation.

* Lithosphere (Soil/Land): Provides a base for plants to grow and habitat for animals.
Soil contains minerals and nutrients required for plant growth.

* Hydrosphere (Water): Water is the medium of life. It regulates body temperature
and is crucial for metabolic activities in all organisms.

* Light and Temperature: Sunlight is the primary source of energy. Temperature

determines the distribution of species across different regions.

2. Biotic Components (Living):

These include all living organisms, categorized based on their nutritional habits:

* Producers (Autotrophs): Green plants that synthesize their own food through
photosynthesis using abiotic factors like sunlight, CO2, and water.

* Consumers (Heterotrophs): Organisms that depend on producers. They are further
divided into:

° Primary Consumers (Herbivores): Eat plants (e.g., Cow, Rabbit).



° Secondary Consumers (Carnivores): Eat herbivores (e.g., Frog, Snake).
° Tertiary Consumers (Top Carnivores): Eat other carnivores (e.g., Lion, Eagle).
* Decomposers (Saprotrophs): Microorganisms like bacteria and fungi that break

down dead organic matter, releasing nutrients back into the soil.

Interrelationship:

The survival of biotic components depends entirely on abiotic factors. For example, plants
(biotic) need soil, water, and sunlight (abiotic) to grow. In return, plants maintain the
oxygen-carbon dioxide balance in the atmosphere. Decomposers link the biotic back to the
abiotic by recycling nutrients from dead organisms into the soil, which are then used again

by plants. This cyclic flow of energy and nutrients ensures the stability of the biosphere.
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Topic 2: Biodiversity - Concept, Types, and Measures for Protection

(g fafaudr - s@YRYN, YR SR W& P IUM)

Short Answer Type Questions (TYg IR UH)

Q1. What is Biodiversity?
o7 Rfyuar | )

Ans: Biodiversity, or biological diversity, refers to the variety and variability of life on Earth.
It includes diversity within species (genetic), between species (species), and of ecosystems.

It is essential for ecological balance and human survival.
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Q2. Name the three levels of biodiversity.
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Ans: The three levels of biodiversity are: 1. **Genetic Diversity:** Variation of genes within a
species (e.g., different breeds of dogs). 2. **Species Diversity:** Variety of different species
in a region (e.g., lions, tigers, deer in a forest). 3. **Ecosystem Diversity:** Variety of habitats

like forests, deserts, and oceans.
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Q3. What is In-situ conservation?
(F9-1g (- &1 T 32)

Ans: In-situ conservation means conserving species in their natural habitats. Examples
include National Parks, Wildlife Sanctuaries, and Biosphere Reserves. It helps protect the

entire ecosystem along with the threatened species.
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Long Answer Type Question ('qcfé ST UH)

Q. Explain the concept of Biodiversity, its types, threats, and detailed measures
for its conservation.
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Ans: Concept of Biodiversity:

Biodiversity is the richness of life on Earth. It creates a web of life where every organism
plays a role. High biodiversity ensures ecosystem resilience, food security, and climate
regulation.

Types of Biodiversity:

1. Genetic Diversity: Variation in genetic makeup within a single species. It allows species
to adapt to changing environments.

2. Species Diversity: The number of different species living in a specific area.

3. Ecosystem Diversity: The variety of different ecosystems (forests, wetlands, coral reefs)

present in a region.

Threats to Biodiversity:

* Habitat Loss: Deforestation and urbanization destroy natural homes of animals.
* Poaching and Hunting: lllegal killing of animals for skin, teeth, or sport.
* Pollution: Air, water, and soil pollution harm wildlife.

* Climate Change: Rising temperatures affect the survival of sensitive species.

Measures for Protection (Conservation):
Conservation is divided into two main strategies:

A. In-situ Conservation (On-site): Protecting animals in their natural home.

* National Parks: Strict protection areas where human activity is restricted (e.g., Jim
Corbett National Park).
* Wildlife Sanctuaries: Areas dedicated to the protection of specific wildlife.

* Biosphere Reserves: Large areas meant for conservation, research, and sustainable



development.

B. Ex-situ Conservation (Off-site): Protecting endangered species outside their natural
habitat.

* Botanical Gardens & Zoos: Breeding programs for endangered plants and animals.

* Seed Banks & Gene Banks: Preserving genetic material for future use.

Conclusion: Protecting biodiversity is not just about saving animals; it is about saving the

life support systems of our planet.

w4 fafaear it srauro:
oia fafaerar gudt oR offe &1 99fS B 1 98 Sfia" &1 Ue ofTd §1dT § STgl 8% oiid &t U YfiraT
gt 71 3= N fafguar uifufast & & a<icion, @ qRem 3R Saarg fafaas &t

R w3

<iq fafauar & uaR:

1. ATIafre fafaean: e & uenfa & iR Sidfie s=mae & fiadn a8 venfadl & sead
qIATaRYT & gl B dI STAM ol ¢

2. werrdry fafaerar: te fafkw &= o v art fafia yenfaal & S|

3. iRfRufa® o= ffaear: te & & dive faftm iRufae T3 @, myfy, vara fufo)
o1 fafderar

g fafgyar & foe @ay:

« TART BT THAT: Tl B BTy AR YGUHU TR &b UIHTad @RI B A8 B &d g
- 33y RIoR: @1, gd 71 9d & g THaRt 3 edy g

- UgUUT: IR, o 3R g &1 UGNl guial & JHuH ugdrd g

- STerarg uRkad=: Sgd1 I HaeaRid UeTfaal & Sfda &I quifad aar gl

TR & SU:
TREMUT B! & qog Yol H fayriord forar man g
A. $-TIg TREVT (FF-RIT): SR D! 3d Wibldd &R H WRIET S

- PG I W Y& & Sel Ad fafafat ufdsid § o, i dide T
)|

. G TRy fafRy a=asiial & WRefur & forw wufta &

- FINPITR Ro7d- TREMUT, 3HUT 3R Tad fasb & fau 98 &= |

B. Ta-HIg TREU (R-TAM): U™ Folliadl & 3d Widpiae N & a8 Sxiad
A



- FTEIT FEM 3R [R[ISIrER: Jeurd Ul 3R SHaRT & o1 Ui Sri%hH|
. o7 3 3N Sff7 I U & ITART & FRIT ARG TrEht B TR BT

e Si9 fafdedr ot & BT Had THAR] D S & IR T g1 §: I8 SR U Bl oildT
grfT yunfert &l s9= & SR H g

Topic 3: Basic Concept of Bio-Geo Chemical Cycle (aa-'li-mﬁﬁf
TH D A ATUTRM)

Short Answer Type Questions (¢7q ST UH)

Q1. What is a Bio-Geo Chemical Cycle?

(HT-Y-IRTAF T T 2?)

Ans: It is the movement of nutrients and other elements between biotic (living) and abiotic
(non-living) components of the biosphere. 'Bio' refers to living organisms, 'Geo' refers to
rocks/soil/air, and 'Chemical' refers to the nutrient cycling. Examples: Water cycle, Carbon

cycle.

g SiiaHsd & Widd (Foild) 3R 3nifae (Feifa) gehl & dg UiV dal 3R = ddl &l
3faTegl g1 Sia Shfad Shial &I eftfd axar g, 'y JgFiglear & defifa ol g, ok
R GISeh dedl & dshUl ol T iid Bdl & | IaIgRUT: 5idl dsh, HIa Tsh |

Q2. Why is the Nitrogen Cycle important?
(AT IS d% I HgayUl 8?)

Ans: Nitrogen is a crucial component of proteins and DNA in living organisms. Plants
cannot use atmospheric nitrogen directly. The Nitrogen cycle converts atmospheric
nitrogen into usable forms (like nitrates) through nitrogen-fixing bacteria, making it

available for plants and animals.
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Ans: Transpiration is the process where plants release water vapor into the atmosphere
from their leaves. This contributes to the formation of clouds and precipitation, thereby

playing a vital role in continuing the water cycle on land.
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Long Answer Type Question (&d ST uY)

Q. Describe the Water Cycle and Carbon Cycle in detail with their significance to
the ecosystem.

(ST TP 3R T Ih HT UIRFRUAST o A 3% Tgd & A1y R / qufq
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Ans: 1. The Water Cycle (Hydrological Cycle):

The water cycle describes the continuous movement of water on, above, and below the

surface of the Earth. It involves the following steps:

* Evaporation: Sun's heat turns water from oceans and lakes into water vapor.

* Transpiration: Plants release water vapor from leaves.

* Condensation: Water vapor rises, cools, and forms clouds.

* Precipitation: Water falls back to earth as rain, snow, or hail.

* Collection/Runoff: Water collects in rivers, lakes, and oceans or seeps into the

ground (groundwater).

Significance: It maintains the availability of water for all living organisms and regulates the

Earth's temperature.

2. The Carbon Cycle:
Carbon is the building block of life. Its cycle involves the exchange of carbon between the

atmosphere and living organisms.

* Photosynthesis: Plants absorb Carbon Dioxide (CO2) from the atmosphere to make
food.

* Consumption: Animals eat plants, taking carbon into their bodies.

* Respiration: Plants and animals breathe out CO2 back into the atmosphere.

* Decomposition: When organisms die, decomposers break them down, releasing
carbon into the soil or air.

* Combustion: Burning fossil fuels releases stored carbon back into the atmosphere as
co2.

Significance: It regulates the Earth's climate by controlling the amount of CO2, a

greenhouse gas, in the atmosphere. Imbalance leads to Global Warming.



1. 571 9P (SIS SIAINIDW d5P):
O T gl B U8 W, SR AR A g SRR TG &1 90 I g1 39 Fafataa

WQ]T&I?I%

- arefteor: g &1 miif AeERY SR Siel & U &1 o 9T J 96 odl ¢

- qT TSI 1Y Uil § O 9T Bisd g

- YT O a1 SR 361 8, ST 81T ¢ AR I16d ST 2

- aut: g SR, 9 a1 Siidl & U H auy gt )R fRar g

- HUR/3TaTe: U e, gidl 3R HernRl § 3oy giar § a1 siHiA | R § (yei) |

Hear g8 Tt Sifad Siiaf & g Ut &1 Iudsar sHIY 3@ g 4R gt & e & Fafa
FAT gl

2. BTa T:
ST Siia PI 01 EE §1 39S 9 | agHsd 3R Sfifad Siial & &g H1a- &1 AGH-UEH
NIt

- UHTRT WLAYO: G S §H & U agHea ¥ ded SReless (C02) Bl
NI B B

« SUHRT: TR UTelf ol Wd g, FoY 396 IR & Brei ol g

- 9T: U1 3R SFaR 9 & g§RT CO2 Uy agHsd H Bisd g

« JUHCH: T offd TR O €, A 3TEesh 3¢ dIS od ©, o drad gt a1 gar & Fida
ST 2l

- GE1: AR 3YF &I SaM Y YUGId Bla CO2 & ¥4 | a0y aigHed # Fda ol
2|

Tg@ 9g argHed § RS 1 Co2 & °E &I Fufd e gt @t Jaarg & Fufa
FRAT g | A TG IHT Bi 3R o Sl B

Topic 4: Energy Flow in an Ecosystem urikfRufa® a3 ° el uarg)

Short Answer Type Questions (¢7q IR UY)

Q1. What is the 10% Law of enerav flow?
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Ans: Proposed by Lindeman, the 10% Law states that only 10% of the energy is transferred
from one trophic level to the next higher trophic level. The remaining 90% is lost as heat

during metabolic processes like respiration and movement.
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Q2. What is a Food Web? How is it different from a Food Chain?
(TR STl T 22 U8 9T 4 9 {59 voR R 22)

Ans: A Food Web is a complex network of interconnected food chains in an ecosystem.
While a Food Chain represents a single linear pathway of energy flow (Grass -> Deer ->
Lion), a Food Web shows multiple pathways, reflecting the realistic feeding relationships

where one organism eats multiple types of food.
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Q3. Why is energy flow considered unidirectional?

(Sl TaTe P! THTRRT T4 /T ST 22)

Ans: Energy flow is unidirectional because energy enters the ecosystem from the sun, is
captured by producers, and then passed to consumers. It never flows backward (e.g., from

herbivores to producers) and once lost as heat, it cannot be reused by the ecosystem.
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Long Answer Type Question &d ST uy)

Q. Explain the mechanism of Energy Flow in an ecosystem using the Food Chain
and Ecological Pyramids. Describe the 10% Law.
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Ans: Mechanism of Energy Flow:

Energy flow in an ecosystem is the transfer of energy from the sun to producers and then
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to consumers. It follows the Laws of | hermodynamics. I he ultimate source of energy Is the

Sun.

1. Trophic Levels & Food Chain:

Energy flows through specific levels called Trophic Levels:

* Level 1 (Producers): Plants capture solar energy and convert it into chemical energy
(food) via photosynthesis. This represents the maximum energy.

* Level 2 (Primary Consumers): Herbivores eat plants and gain energy.

* Level 3 (Secondary Consumers): Carnivores eat herbivores.

* Level 4 (Tertiary Consumers): Top predators eat carnivores.

Example: Sun -> Grass -> Grasshopper -> Frog -> Snake -> Hawk.

2. The 10% Law:

As energy moves up the trophic levels, a significant amount is lost. According to
Lindeman's 10% Law, only about 10% of the energy at one level is available to the next
level. The rest (90%) is used for life processes (respiration, growth, movement) or lost as
heat. Therefore, food chains usually have only 3-4 levels because energy becomes

insufficient at higher levels.

3. Ecological Pyramids:

The graphical representation of trophic levels is called an ecological pyramid.

* Pyramid of Energy: Always upright. It shows the flow of energy, which decreases at
each successive level.
* Pyramid of Number: Shows the number of organisms at each level.

* Pyramid of Biomass: Shows the total mass of living matter at each level.

Conclusion: Energy flow is the fundamental process that sustains life. It ensures the
circulation of energy necessary for survival, highlighting the dependence of all organisms

on the sun and producers.
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Important Questions Analysis (Unit-2)
Alterations in Environment

Topic 1: Concept and Components of the Pond Ecosystem (dTdTd
o B ATYRTM SR TCH)

Short Answer Type Questions (¢7q ST UH)

Q1. What is a Pond Ecosystem?

(@rera a5 |1 82)

Ans: A pond ecosystem is a self-sustaining aquatic ecosystem. It is a lentic (standing water)
ecosystem where biotic components (plants, animals, microorganisms) interact with abiotic
components (water, light, temperature, soil) to form a stable system. It is a classic example

of a freshwater ecosystem.
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Q2. Name the biotic components of a pond ecosystem.
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Ans: The biotic components include: 1. Producers: Phytoplankton (Algae), submerged
plants (Hydrilla), and floating plants (Lotus). 2. Consumers: Zooplankton, small fish, frogs,

and large fish. 3. Decomposers: Bacteria and fungi found at the bottom of the pond.

S ged! | AT §: 1. IATGH: Blgclcidbe (A1), STy Uid (grsfeem), ok avd 7
(@) | 2. STHTFET: Jeiwed, BT Afemi, Hed R TSI Tl 3. TIeH: s DI
Tl o U S arel ST 2R Hadb |

Long Answer Type Question (&d TR uY)

Q. Describe the structure and function of a Pond Ecosystem with a detailed
account of its Abiotic and Biotic components.

(@arerrd TR} a1 Y wvam ok Bl &1 qul 39F seifde ok s wesl
% favga faavor & w1y H31)



Ans: Introduction:
A pond is a shallow body of standing water that supports a wide variety of aquatic life. It
functions as a complete, self-sufficient unit of nature. The study of fresh water ecosystems

like ponds is called Limnology.

1. Abiotic Components (Non-living):

These factors determine the type of life the pond can support.

* Light: Solar radiation provides energy for photosynthesis. The depth to which light
penetrates determines the zones (Littoral, Limnetic, Profundal).

* Temperature: Affects the metabolic rate of aquatic organisms and the oxygen
content of water.

* Water & Soil: Water provides the medium for life, containing dissolved gases (02,

C0O2) and nutrients. The soil at the bottom acts as a reservoir of minerals.

2. Biotic Components (Living):

The living organisms are classified based on their role in the food chain:

* Producers (Autotrophs):
° Phytoplankton: Microscopic drifting algae like Spirogyra and Volvox.
° Macrophytes: Larger plants which can be Submerged (Hydrilla), Floating (Water
Hyacinth), or Emergent (Reeds).
* Consumers (Heterotrophs):
° Primary Consumers (Herbivores): Zooplankton (Daphnia), insects, and small fish
that feed on algae.
° Secondary Consumers (Carnivores): Frogs and medium-sized fish that eat
primary consumers.
¢ Tertiary Consumers (Top Carnivores): Large fish and water birds (Crane) that
feed on smaller fish.
* Decomposers (Saprotrophs): Bacteria (Bacillus) and Fungi (Aspergillus) abundant in
the mud at the bottom. They break down dead organisms and release nutrients back

into the water for producers.

Functioning of the Ecosystem:
The pond ecosystem functions through energy flow and nutrient cycling. Solar energy is
trapped by producers, passed to consumers, and finally, decomposers recycle the nutrients.

This continuous interaction ensures the sustainability of the pond.
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Topic 2: Air Pollution and Measures for its Control (AT UgHUl AR
9P HUAUT & IUM)

Short Answer Type Questions (7Y ST UH)



Q1. Define Air Pollution and name two major air pollutants.
(AT TG T URUTRE HY 3R 31 Y a1g UguS! & 19 a1sy 1)

Ans: Air pollution is the introduction of harmful substances (chemicals, particulate matter,
or biological materials) into the atmosphere that cause harm to humans, other living
organisms, or the environment. Two major pollutants are Carbon Monoxide (CO) and
Sulphur Dioxide (SO2).

a1 UGN aaraRul ¥ giHeRS el (U, SirsT Il a1 Sifde Imfial) o yaw g o
Tl 3 Sifad Sidl a1 quiaRur &1 69 Ugdrd g1 &1 UHE TS Bra- HiHIsags
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Q2. What is Acid Rain?
(3T aul a1 22)

Ans: Acid rain is rainfall with a pH level less than 5.6. It is caused when Sulphur Dioxide
(S02) and Nitrogen Oxides (NOx) react with water vapor in the atmosphere to form

sulphuric and nitric acids. It damages buildings (like Taj Mahal), soil, and aquatic life.

3hy auf g auf g fS9HT pH TR 5.6 ¥ HH il ¢ | T8 9 idl § old e SISATadISS
(S02) 3{R ATSCIN SHTFITSS (NOx) ARy H STet aT% & W1y Ufafehar dHreh T Rap 3R
T3fed TS §1d 81 T8 SHRA! (oY drogd), fgh iR iefig Sfia &1 Joar ugarar g

Long Answer Type Question (&Y ST uY)

Q. Discuss the causes and effects of Air Pollution in detail. What measures can
be taken to control it?

(ATg TGHOT F HRON 3T guTal R R & w=f 31 3@ Frifa s & e an
SuTyg f&u & goa 22)

Ans: Causes of Air Pollution:

* Burning of Fossil Fuels: Vehicles and power plants burn coal, oil, and petrol,
releasing CO2, CO, and NOXx.

* Industrial Emissions: Factories release particulate matter, SO2, and chemical vapors.

* Agricultural Activities: Use of pesticides, fertilizers, and stubble burning (Parali)
releases ammonia and smoke.

* Mining Operations: Dust and chemicals are released during extraction.

Effects of Air Pollution:

* Health Impacts: Respiratory diseases like Asthma, Bronchitis, Lung Cancer, and heart
problems.
* Environmental Impacts: Global Warming due to greenhouse gases, Acid Rain

damaging flora and fauna, and Ozone Layer Depletion.



* Smog: A mixture of smoke and fog that reduces visibility and causes breathing
difficulties.

Measures for Control:

* Use of Renewable Energy: Shifting to Solar, Wind, and Hydro energy instead of
coal.

* Green Technology in Vehicles: Promoting Electric Vehicles (EVs) and using CNG
instead of diesel/petrol.

* Industrial Regulation: Installing filters, electrostatic precipitators, and scrubbers in
chimneys.

* Afforestation: Planting more trees to absorb CO2 and release Oxygen.

* Public Awareness: Reducing the use of firecrackers and open burning of waste.
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Topic 3: Water Pollution and Measures for its Control (ST¢éf UgUUT
3R 3P = & Sum)

Short Answer Type Questions (¢7g ST UH)

Q1. What is Eutrophication?

(G TSI a1 JUIToT 497 87)

Ans: Eutrophication is the excessive enrichment of a water body with nutrients (mainly
nitrogen and phosphorus), usually from agricultural runoff or sewage. This causes dense
growth of plant life like algae (Algal Bloom), which depletes dissolved oxygen, killing fish

and other aquatic animals.

AIh e Ue Od M/ & 0ivd dal (T80 U ¥ Ao 3R BRHRY) & Y s
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Q2. What is BOD? What does it indicate?

(BOD T 22 UE &1 ST 22)

Ans: BOD stands for Biochemical Oxygen Demand. It represents the amount of dissolved
oxygen needed by aerobic biological organisms to break down organic material present in

a given water sample. High BOD indicates high water pollution.

BOD &1 3¢ S Imafe Tt #ivT 31 98 st fou U o & A & Hiee seH®
el 3 died & fie Wifss Sifde Sial gR1 siaws gfad S fisH & e & xfdr 31
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Long Answer Type Question &d TR uY)

Q. Explain the sources and harmful effects of Water Pollution. Suggest effective
measures for its control.

(STeT WEWUT & Hal 3T TP RS YAl B e $¥ | 39 e ¥ R gurd
SRIDES L))

Ans: Sources of Water Pollution:

* Point Sources: Discharge from a specific location like a factory drain pipe or sewage
treatment plant.

* Non-Point Sources: Diffuse sources like agricultural runoff containing pesticides and
fertilizers from large fields.

* Industrial Waste: Toxic chemicals, heavy metals (Lead, Mercury), and hot water



(Thermal pollution).
* Domestic Sewage: Untreated wastewater from households containing soaps,
detergents, and pathogens.

Harmful Effects:

* Diseases: Consumption of polluted water causes Cholera, Typhoid, Jaundice, and
Dysentery.

* Destruction of Ecosystems: Eutrophication kills aquatic life due to oxygen
depletion.

* Bio-magnification: Toxins like DDT and Mercury accumulate in the food chain,
causing severe health issues in top consumers (humans/birds).

* Groundwater Contamination: Leaching of chemicals makes groundwater unsafe for
drinking.

Measures for Control:

- Sewage Treatment Plants (STPs): Treating domestic waste before releasing it into
rivers.

* Effluent Treatment Plants (ETPs): Mandatory treatment of industrial waste.

* Organic Farming: Reducing the use of chemical fertilizers and pesticides to prevent
runoff pollution.

* Strict Laws: Enforcing laws like the Water (Prevention and Control of Pollution) Act.

* Public Awareness: Avoiding throwing plastic, idols, and garbage into water bodies.
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Topic 4: Global Warming, Climate Change, and Possible Measures

(ataa arfT, Saarg ufvad= oiR wwifad Sum)

Short Answer Type Questions (7Y ST UH)

Q1. What is the Greenhouse Effect?

e Tua T 8?)

Ans: The Greenhouse Effect is a natural process that warms the Earth's surface. Greenhouse
gases (CO2, Methane, Water Vapor) trap heat from the sun in the atmosphere, preventing
it from escaping into space. While essential for life, an increase in these gases causes

Global Warming.
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Q2. Name the major Greenhouse Gases (GHGs).

(T FETSH AT (GHGs) ¥ =19 Ja15T)

Ans: The major greenhouse gases are: 1. Carbon Dioxide (€CO2): Released from burning
fossil fuels and deforestation. 2. Methane (CH4): Released from agriculture (paddy fields,
cattle) and landfills. 3. Nitrous Oxide (N20): From fertilizers. 4. Chlorofluorocarbons

(CFCs): From refrigerants.
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Long Answer Type Question (&d ST uY)

Q. Define Global Warming and Climate Change. Discuss their causes,
consequences, and global measures taken to combat them.



(TEad AT 3R FAaTg URad S gRUTE B¥ 1 I7F RO, afonar o

ST fue & forg forg e e Sl v ==f %))

Ans: Definitions:

Global Warming is the unusually rapid increase in Earth's average surface temperature
primarily due to the greenhouse gases released as people burn fossil fuels.

Climate Change refers to long-term shifts in temperatures and weather patterns, which
encompasses global warming but also includes changes like rising sea levels, shrinking

glaciers, and extreme weather events.

Causes:

* Greenhouse Gas Emissions: Excessive burning of coal, oil, and gas for energy and
transportation.

* Deforestation: Trees absorb CO2; cutting them down increases CO2 levels.

* Industrialization: Manufacturing processes release huge amounts of GHGs.

* Agriculture: Livestock produce methane, a potent greenhouse gas.

Consequences:

* Melting Ice and Rising Sea Levels: Glaciers are melting, causing sea levels to rise,
threatening coastal cities (e.g.,, Mumbai, Maldives).

* Extreme Weather: Increased frequency of hurricanes, droughts, heatwaves, and
floods.

* Loss of Biodiversity: Animals unable to adapt to changing temperatures are going
extinct (e.g., Polar Bears).

* Health Risks: Spread of tropical diseases like Malaria and Dengue to new regions.

Measures and Solutions:

* International Agreements:
° Kyoto Protocol (1997): Aimed to reduce GHG emissions.
° Paris Agreement (2015): Goal to limit global warming to well below 2°C,
preferably to 1.5°C.
* Renewable Energy Transition: Massive shift towards Solar, Wind, and Geothermal
energy.
* Energy Efficiency: Using LED bulbs and energy-efficient appliances.
* Reforestation: Planting forests to act as carbon sinks.

* Sustainable Lifestyle: Reducing waste, recycling, and using public transport.
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Important Questions Analysis (Unit-3)
Measurements of Environmental Components

Topic 1: Soil Composition and Methods of Analysis CHEREE] 3R
fa=eroor 5t faferm

Short Answer Type Questions (¢7g ST UH)

Q1. What are the four major components of soil?

(9T ¥ IR TgE U S A 87)

Ans: The four major components of soil are: 1. Mineral Matter (45%): Sand, silt, and clay
particles. 2. Organic Matter (5%): Humus, decaying plants, and animals. 3. Soil Water
(25%): Water held between soil particles. 4. Soil Air (25%): Gases trapped in soil pores.

&l & IR VT UCH o 1. @il gard (45%): 3d, Me 3R gl & Sl 2. Sre® uerd
(5%): TTHY, TS ardl Uidl 3R WMaR| 3. HaT 5Ia (25%): S & Hort & i o1 a4,
a1 arg (25%): et & fesat & toedl 79

Q2. Which method is used to determine Soil pH?

qeT pH Frufiva w37 ¥ e fw RAftr &1 g fasar smar 22)

Ans: Soil pH is commonly determined using the Potentiometric Method with a pH meter.
A soil suspension is prepared using distilled water (usually 1:2.5 ratio), and the electrode is

dipped into it to measure the hydrogen ion concentration, indicating acidity or alkalinity.
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Long Answer Type Question (&d ST uY)

Q. Describe the composition of soil in detail and explain the methods for
analyzing Soil Moisture and Soil Texture.

(T $} TI=T o1 IR & qofq ¥ ok gar 73t i ger smae F fzewor $t



M. 2VI \-UIII'JUDII-IUII-
Soil is a dynamic natural body composed of mineral and organic solids, gases, liquids, and

living organisms which serve as a medium for plant growth.

* Inorganic/Mineral Matter: Derived from parent rocks through weathering. It
determines the soil texture (Sand, Silt, Clay).

* Organic Matter: Consists of decomposed plant and animal residues (Humus). It
improves soil structure and fertility.

* Soil Water: Essential for transporting nutrients to plants. Types include gravitational,
capillary, and hygroscopic water.

* Soil Air: Necessary for the respiration of soil organisms and plant roots.

Methods of Analysis:
1. Soil Moisture Analysis (Gravimetric Method):

* Principle: Measuring weight loss after drying the soil.

* Procedure: Take a fresh soil sample and weigh it (W1). Dry it in an oven at 105°C for
24 hours. Weigh the dry soil (W2).

* Calculation: Moisture % = (W1 - W2) / W2) x 100.

2. Soil Texture Analysis (Hydrometer Method or Sieving):

* Sieving Method: Soil is passed through a set of sieves with different mesh sizes. The
amount retained on each sieve determines the percentage of gravel, sand, and silt.
* Feel Method (Field Test): Rubbing moist soil between fingers. Gritty feel indicates

sand; smooth/floury feel indicates silt; sticky feel indicates clay.
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Topic 2: Water Analysis Methods for DO, BOD, COD (DO, BOD, COD

& forg wret faerwror fafram

Short Answer Type Questions (¢7g ST UY)

Q1. What is Dissolved Oxygen (DO) and why is it important?

(gfera sifefts (Do) =T 2 3R UT Heayuf T\ 22)

Ans: Dissolved Oxygen (DO) is the amount of gaseous oxygen dissolved in water. It is
crucial for the survival of aquatic life like fish and aerobic bacteria. Low DO levels (below

4-mg/L) indicate water pollution and can lead to the death of aquatic organisms.
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Q2. Differentiate between BOD and COD.
(BOD ¥ cOD T 3iaR =¥ #31)

Ans: BOD (Biochemical Oxygen Demand) measures the oxygen required by
microorganisms to decompose biodegradable organic matter. COD (Chemical Oxygen
Demand) measures the oxygen required to chemically oxidize both biodegradable and

non-biodegradable organic matter. COD values are always higher than BOD.
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Long Answer Type Question (GlY STiRIU Y#)

Q. Explain the principles and procedures for determining Dissolved Oxygen
(Winkler's Method) and Biochemical Oxygen Demand (BOD).

gfera sifefte ([eer fAf) ok Sa wamafae st 9t (Bop) fruffia
F1 & Ryial ofiv wfekanaeit 3t @ Y1)

Ans: 1. Determination of Dissolved Oxygen (DO) by Winkler's Method:

Principle: Dissolved oxygen oxidizes manganese hydroxide to a brown precipitate. In acidic
medium, this precipitate releases iodine from potassium iodide. The liberated iodine is
titrated against sodium thiosulfate.

Procedure:

* Collect water sample in a BOD bottle without air bubbles.

* Add Manganous Sulfate and Alkaline Potassium lodide Azide. A brown precipitate
forms (indicating oxygen presence).

* Add Concentrated Sulfuric Acid to dissolve the precipitate. The solution turns
yellow/orange.

* Titrate against Sodium Thiosulfate using Starch indicator until the blue color

disappears.

2. Determination of BOD:
Principle: BOD is measured by calculating the difference in DO levels of a sample before
and after incubation for 5 days at 20°C.

Procedure:

* Prepare dilution water saturated with oxygen.

* Fill two BOD bottles with the sample.

* Determine initial DO (D1) immediately in the first bottle.

* Incubate the second bottle at 20°C for 5 days in the dark to prevent photosynthesis.
* Determine final DO (D2) after 5 days.

* Calculation: BOD (mg/L) = (D1 - D2) x Dilution Factor.
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Topic 3: Water Analysis Methods for pH, TDS, Turbidity, Salinity,
Alkalinity (pH, TDS, TG@Tq, AFUrdT, &TRIgdT & forg o fageryor

Short Answer Type Questions (T7Yg IR UY)

Q1. What is TDS and how is it measured?

(TDS T 2 3R T/ S HTUT &7 22)

Ans: TDS stands for Total Dissolved Solids. It represents the combined content of all
inorganic and organic substances contained in a liquid in suspended form. It is measured
using a TDS Meter (based on electrical conductivity) or by the Gravimetric Method

(evaporating water and weighing the residue).
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W<, vetine AlKallnity ot watelr.

(UTTt ST &mTgaT &1 aRuTia $31)

Ans: Alkalinity is the capacity of water to neutralize acid. It is primarily caused by the
presence of carbonates (CO3), bicarbonates (HCO3), and hydroxides (OH). It acts as a buffer

to prevent drastic changes in pH.

HRITdT U B TRIS @I 93RR FRA DI &A1 ¢ | I8 T ¥U ¥ HEHC (CO3), TRHEHT
(HCO3), 3IR BESIFES (OH) B! IURR P HRU EIdT 81 T8 pH T UK} saard & A &
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Long Answer Type Question & I u)

Q. Discuss the significance and measurement methods for pH, Turbidity, and
Alkalinity in water analysis.

(STt faeror & pH, TigaTus iR &miiaar & we@ ok w1y ARt} w =7af +¥1)

Ans: 1. pH (Potential of Hydrogen):

Significance: Indicates how acidic or basic water is (scale 0-14). pH 7 is neutral. Aquatic life
thrives between pH 6.5 - 8.5. Extreme pH damages gills and reproductive cycles.
Measurement: Using a pH Meter (electrometric method) or Litmus Paper/Universal

Indicator (colorimetric method).

2. Turbidity:
Significance: A measure of water clarity. Caused by suspended particles like clay, silt, and
algae. High turbidity blocks sunlight, reducing photosynthesis and increasing water
temperature.
Measurement: Using a Nephelometer (Nephelometric Turbidity Units - NTU). It measures

the intensity of light scattered by particles in the water.

3. Alkalinity:

Significance: Measures water's buffering capacity. Important for treating wastewater and
drinking water.

Measurement: Titration Method. Water sample is titrated against a strong acid (like
Sulphuric Acid) using indicators like Phenolphthalein (for pH > 8.3) and Methyl Orange (for
total alkalinity). The endpoint color change indicates the amount of acid required to

neutralize alkalinity.
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2. 4Gy (lurbidity):
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Topic 4: Information about Environmental Factors - PM-10, PM-2.5,

NO2, 03 (TOIaRUIg PRBI P IR | SAHPRT - PM-10, PM-2.5, NO2,

03)

Short Answer Type Questions (7Y ST UH)

Q1. What is the difference between PM-10 and PM-2.5?
(PM-10 3fX PM-2.5 & &IT 3ieR 87)

Ans: PM stands for Particulate Matter. PM-10 refers to inhalable particles with diameters
of 10 micrometers or less (dust, pollen). PM-2.5 refers to fine inhalable particles with
diameters of 2.5 micrometers or less (smoke, haze). PM-2.5 is more dangerous as it can

penetrate deep into the lungs and bloodstream.
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Ans: Good Ozone is found in the Stratosphere and protects Earth from harmful UV
radiation. Bad Ozone (Ground-level Ozone) is found in the Troposphere. It is a secondary
pollutant formed by chemical reactions between NOx and VOCs in sunlight, causing

respiratory problems and smog.

ST NS THAHST § 9T offdT § R SRS gdt fafewor ¥ gudft &) e Hrar g1 R/
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Long Answer Type Question &d ST uY)

Q. Write a detailed note on major air pollutants: Nitrogen Dioxide (NO2),
Ground-level Ozone (03), and Particulate Matter (PM), including their sources
and health effects.

(T 1Y YgWI: AT o SESHTRITES (N02), St wR &1 sifei= (03), 3R
HOrT ugrdt (PM) TR 37 Wi S WTRA g6 9fed v fga Tie Rd)

Ans: 1. Nitrogen Dioxide (NO2):

* Sources: High-temperature combustion in vehicle engines, power plants, and
industrial boilers.

* Effects: Irritates airways in the human respiratory system. Short-term exposure
aggravates respiratory diseases like asthma. It also contributes to the formation of

Acid Rain and Ground-level Ozone.

2. Ground-level Ozone (03):

* Formation: It is not emitted directly. It is a Secondary Pollutant created by chemical
reactions between Nitrogen Oxides (NOx) and Volatile Organic Compounds (VOCs) in
the presence of sunlight.

» Effects: Triggers asthma, reduces lung function, and causes coughing/sore throat. It

also damages crops and vegetation by interfering with photosynthesis.

3. Particulate Matter (PM-10 and PM-2.5):

* Sources: Construction sites, unpaved roads, smokestacks, fires (PM-10); Vehicle
exhaust, power plants, wood burning (PM-2.5).

* Effects: PM-10 settles in the upper respiratory tract causing irritation. PM-2.5 poses
the greatest health risk as it enters the bloodstream, causing heart attacks, strokes,

and premature death.



Monitoring: These pollutants are key components of the Air Quality Index (AQI) used to
report daily air quality.
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Important Questions Analysis (Unit-4)
Application Measures (Bioremediation)

Topic 1: Useful Microbes to Control Water Pollution (SI¢T 1Jl'g"'lsl'li'Tﬁfl
rafa o34 & fore Suanht geasa)

Short Answer Type Questions (¢7g ST UH)

Q1. What is the role of bacteria in sewage treatment?

e SR § SR Y 7 yfRer )

Ans: Bacteria play a vital role in the secondary treatment of sewage. Aerobic bacteria break
down organic matter into harmless substances like carbon dioxide, water, and nitrogen.
This process significantly reduces the Biochemical Oxygen Demand (BOD) of the

wastewater before it is released into water bodies.

Hae TR & fgdas IuaR ¥ dadifRar t& deayol e Ay 81 ardia dadifan
PEHD Tardf B Hlad SIS, THT 3R gerod o giRfed uerdf & ais ad 31 78
Ufpar o Forl 8§ 3 9 J Ugd MUY od S oid IGHd 3iTRiield Ji1T (BOD) &I
BB HH B adl 8

Q2. Name two microbes used for cleaning oil spills.

(@ e =) 9% 31 F fore Sua fe o o §f geasial & 9 gasel)

Ans: Two prominent microbes used for bioremediation of oil spills are Pseudomonas
putida (often called 'Superbug') and Alcanivorax borkumensis. These bacteria can digest

hydrocarbons present in crude oil, converting them into harmless byproducts.

da Rua & TORASTRE & T ST fet M 91 & UgE geaeila emH gfdar
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Long Answer Type Question (&d TR uY)

Q. Explain the process of Bioremediation in controlling water pollution. Discuss
the role of specific microbes in treating industrial effluents and sewage.

(T wguur ) FAifa $31 § arafeuRm #1 ufsar 9t amen w3
rafret ofik WHw ¥ SrEr # Rty gaasiat 3t yfrer w =i s3)



Ans: Bioremediation Concept:
Bioremediation is a waste management technique that uses organisms (bacteria, fungi,
plants) to remove or neutralize pollutants from a contaminated site. In water pollution

control, it involves using microbes to degrade organic pollutants into non-toxic substances.

Process in Water Pollution Control:

The process typically occurs in three stages:

* Aerobic Treatment: In the presence of oxygen, bacteria like Zoogloea and
Nitrosomonas convert organic waste into CO2 and biomass. This is used in Activated
Sludge Process.

* Anaerobic Treatment: In the absence of oxygen, methanogenic bacteria like
Methanobacterium break down sludge to produce Biogas (Methane).

* Nutrient Removal: Specific bacteria remove excess nitrogen and phosphorus to

prevent eutrophication.

Role of Specific Microbes:

* Pseudomonas: Highly effective in breaking down oil spills and complex
hydrocarbons found in industrial waste.

* E. coli & Enterobacter: Used as indicators but also participate in decomposing fecal
matter.

* Phanerochaete chrysosporium (White Rot Fungus): Degrades toxic dyes and

pesticides in textile effluents.

Advantages:
It is an eco-friendly, cost-effective method that permanently eliminates contaminants

rather than transferring them.
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Topic 2: Useful Microbes to Control Soil Pollution ({aI Wﬂﬁ

rafa e & foe Suantt geasia)

Short Answer Type Questions (¢7g IR UY)

Q1. How do microbes help in degrading pesticides in soil?

(it A Feamre! ) = e & gersiia #9 94eg #3d 82)

Ans: Microbes produce enzymes that break down the complex chemical structures of
pesticides into simpler, non-toxic compounds like water and carbon dioxide. This process is
called biodegradation. For example, the bacteria Flavobacterium can degrade

organophosphate pesticides.
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Q2. What is Composting? Which microbes are involved?

(TS T 9T 82 T P19 A YEHolg Wi 82)

Ans: Composting is a biological process where organic waste (kitchen scraps, leaves) is
decomposed by microbes into nutrient-rich humus used as fertilizer. Key microbes involved
include Thermophilic bacteria (heat-loving), Actinomycetes, and various Fungi like

Trichoderma.
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Long Answer Type Question (&d ST uY)

Q. Describe the application of microbes in restoring soil health and controlling
soil pollution (Bioremediation of Soil).

(Y & Ty ) g8Ta 4 iR Y & wgwwr #1 Frdfa w9 § gaaeial &
SIUANT &1 quiq & (Rt &1 IraAfseRm) 1)

Ans: Microbes in Soil Pollution Control:
Soil pollution is caused by heavy metals, pesticides, and industrial chemicals. Microbes offer

a sustainable solution through various mechanisms:

1. Bioaugmentation:
Adding specific, lab-cultured microbes to contaminated soil to speed up degradation. For

example, adding strains of Pseudomonas to soil polluted with gasoline or oil.

2. Biostimulation:
Modifying the environment (adding nutrients like nitrogen and phosphorus) to stimulate

the growth of existing native microbes capable of degrading pollutants.

3. Degradation of Xenobiotics:
Microbes can break down synthetic chemicals (xenobiotics) that are resistant to natural

decay.

* Pesticides: Fungi like Aspergillus and bacteria like Arthrobacter degrade DDT and
other persistent pesticides.

* Heavy Metals: While metals cannot be destroyed, microbes like Thiobacillus can
transform them into less toxic or insoluble forms (Bio-precipitation), preventing them
from being absorbed by plants.

* Plastics: Recent research shows bacteria like Ideonella sakaiensis can degrade PET

plastic in soil.

4. Imnravina Snil Fartilitv:
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Beyond cleaning, microbes like Rhizobium (Nitrogen fixation) and Mycorrhizal fungi restore

soil health by enhancing nutrient availability for plants.
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Topic 3: Concept of Biodegradation (SIS ST AGYURUM)

Short Answer Type Questions (g ST UH)



Wl. vertine bloaegradation. ulve an eXxampie.
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Ans: Biodegradation is the natural process by which organic substances are broken down
into smaller compounds by living microbial organisms like bacteria and fungi. An example

is the decomposition of a banana peel into compost by soil bacteria over a few weeks.
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Q2. What is the difference between Biodegradable and Non-biodegradable
waste?

@EIEIRTd ok FH-TRfSISTd FI § &1 3R 27)

Ans: Biodegradable waste (e.g., food scraps, paper, wood) can be decomposed by natural
agents like microbes relatively quickly. Non-biodegradable waste (e.g., plastics, glass,
styrofoam) cannot be easily broken down by biological processes and persists in the

environment for hundreds of years.
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Long Answer Type Question (& ST uy)

Q. Explain the concept, mechanism, and factors affecting Biodegradation. Why
is it important for the environment?

(@ENEIRTT B JTURN, 97 R T/ TG F34 a1 SRS| S| TSN Y| T8
vufavur ¥ e Faf vy 82)

Ans: Concept:
Biodegradation is nature's recycling system. It involves the breakdown of complex organic
materials into simple end products like water, carbon dioxide, and biomass. It is the

principal mechanism for cleaning up the environment.

Mechanism of Biodegradation:

It typically occurs in two steps:

1. Fragmentation: Large organic molecules are broken down into smaller fragments by
extracellular enzymes secreted by microbes.

2. Mineralization: These smaller fragments enter the microbial cell and are completely
oxidized to release energy, CO2, and H20.

Factors Affecting Biodegradation:



* Temperature: Most microbes work best in warm conditions (25-40°C). Cold slows
down the process.

* Moisture: Water is essential for microbial growth. Dry conditions inhibit degradation.

* Oxygen Availability: Aerobic degradation (with oxygen) is faster and more complete
than anaerobic degradation (without oxygen).

* pH Level: Extreme acidity or alkalinity can kill the microbes. Neutral pH is ideal.

* Nature of Pollutant: Simple sugars degrade fast; plastics and complex chemicals

degrade very slowly.

Importance:
Biodegradation prevents the accumulation of waste, recycles nutrients (Carbon, Nitrogen)
back into the ecosystem, and reduces the need for landfills. It is the basis of composting

and sewage treatment.
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Topic 4: Concept of Phytoremediation W@ﬁﬁ%@ﬁ |
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Short Answer Type Questions (¢7q ST UH)

Q1. Define Phytoremediation.

(BT RAfTTIE $) uRrufa #¥1)

Ans: Phytoremediation is an eco-friendly technology that uses green plants and their
associated microorganisms to remove, degrade, or contain contaminants in soils, sludges,
sediments, surface water, and groundwater. 'Phyto' means plant and 'remediation' means

to correct or clean.
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Q2. What is Phytoextraction?

(TS TR IT UTqy frepdur <1 22)

Ans: Phytoextraction is a specific type of phytoremediation where plants absorb toxic
contaminants (mostly heavy metals like Lead, Cadmium) from the soil through their roots
and accumulate them in their harvestable parts (leaves and stems), which are then

harvested and disposed of safely.
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Long Answer Type Question & I u)

Q. Discuss the concept of Phytoremediation, its various techniques
(Phytoextraction, Phytostabilization, etc.), and its advantages and limitations.

(PTSERARTIA #t srauron, suat Rfvs aedie! (wrEevsgaRm,
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Ans: Concept:
Phytoremediation utilizes the natural abilities of plants to act as a solar-driven pump and
filter system. It takes advantage of plants' nutrient uptake capabilities to take up pollutants

like metals and pesticides.



Techniques of Phytoremediation:

1. Phytoextraction (Phyto-accumulation): Plants uptake metals from soil and store them
in shoots. The plants are then harvested and incinerated (e.g., Indian Mustard removes
Lead).

2. Phytostabilization: Plants produce chemicals that immobilize contaminants in the soil,
preventing them from migrating to groundwater or entering the food chain. It locks the
pollutant in place.

3. Phytodegradation: Plants take up organic contaminants and break them down
internally using their own enzymes.

4. Rhizofiltration: Using plant roots to absorb and adsorb pollutants, mainly from water
sources (e.g., Sunflowers used to clean radioactive water in Chernobyl).

5. Phytovolatilization: Plants absorb contaminants from soil, transform them into volatile

forms, and release them into the atmosphere (e.g., Mercury, Selenium).

Advantages:

* Cost-effective: Cheaper than traditional excavation and chemical treatment.
* Eco-friendly: Uses solar energy and improves soil fertility.

* Aesthetics: Plants improve the visual appearance of the site.

Limitations:

* Slow Process: It can take several years to clean a site.
* Depth Limitation: Restricted to the depth of the root system.

* Toxicity: High concentrations of pollutants may kill the plants.
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Disclaimer: This guessing paper is created by taking advice from various college teachers and students, and by analyzing
various market books and guides along with previous question papers. Although these guessing papers are helpful for
studying fast and the probability of questions appearing in the exam is high, students are advised not to be fully dependent
on these questions but also prepare themselves for better results.
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