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Pollution Manik Ali Sir

Sheaibur Rahman Sir
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Pollution, Greenhouse Effect and Atmosphere
Abu Hanif Sir
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<= p.11 ) (PG2 xx p.12 ) (PG3 #* p.13 ) ( PG4 x p.13 ) (PG5 * p.14 )
(PG6 * p.14 ) (PG7 p.15 ) (PG8 x p.16 ) (PGY p.16 ) ( PG10 p17 ) ( PGI1 p.17 )

1 Contents *Prepared by Mahfuz R. Shanto - agri-elite-arena.netlify.app o


https://agri-elite-arena.netlify.app/
https://agri-elite-arena.netlify.app/
https://www.facebook.com/share/1ZwvZqxh2g/
https://agri-elite-arena.netlify.app/

@ Environmental Science | AGF 101 - Exam Answers

Environment and Environmental Pollution

Shoaibur Rahman Sir - 10 questions - asked 21x - year order (2025 first)

EN1 2x asked

(2025A1-3m) (2022A1 - 3m)

What is meant by "Environment"? Illustrate (list) the components of environment with examples, including
the edaphic and biotic factors.
"SR o I @R ? iR 8 TS [FATTTR ARECTHR SAmasCe SARaamR e |

2025: environment, edaphic and biotic factors; 2022: define environment and list its components with examples

Environment (Afft3) is the sum of all living and non-living things and conditions that surround an organism and affect its
life. The word comes from the French environer = to surround.

Components of environment (*fRCIC*= Somi):

Component Meaning Examples
Abiotic (physical, non-living) Air, water, soil, light, temperature, rainfall Sunlight, river, rock, wind
Biotic (living) All living organisms Plants, animals, microbes, man

Energy Source that drives life Solar energy, heat

Edaphic factors (9= = wif5-71f%S); all soil factors that affect living things, e.g. soil texture, structure, pH, moisture, nutrients,
organic matter, soil air and soil temperature.

Biotic factors (C&r7 f¥&1%%): living organisms and their interactions: producers (green plants), consumers (animals), decomposers
(bacteria, fungi); relations are competition, predation, parasitism and symbiosis (e.g. Rhizobium in legume roots).

o Environment has four spheres: atmosphere (air), hydrosphere (water), lithosphere (soil and rock) and biosphere (life).
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EN2 3x asked

(2025A3 - 3m ) (2023A1-3m) (2022 B1 -3m )

Q Enumerate and briefly discuss the major environmental issues of Bangladesh (and of the world).
AT ('8 ROSR) 241 R0 TTiofce OffereiR SRTFC AT I |

2022: world and Bangladesh issues, explain any one important issue briefly

Bangladesh is one of the most environmentally vulnerable (%) countries because of its high population density, low-lying land and
heavy dependence on agriculture.

Air pollution: smoke from vehicles, brick kilns and factories; Dhaka often ranks among the most polluted cities.
Water pollution: industrial effluent, sewage, and agrochemicals pollute rivers (e.g. Buriganga).

Arsenic contamination of groundwater in many districts.

Flood, river erosion and cyclones: every year they damage crops and homes.

Salinity intrusion (¥9e&®!) in the coastal region; drought in the north-west (Barind).

Deforestation and loss of biodiversity; shrinking of wetlands and forests.

Soil degradation: loss of organic matter and nutrients, erosion, overuse of chemicals.

Waste problem and noise pollution in cities; unplanned urbanization.

Climate change and sea-level rise are increasing all these risks.

~
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2yl continued b
[ If asked to explain one issue (2022): take arsenic or air pollution; write cause, effect and remedy in 4 lines.
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% MOST ASKED IN THIS TOPIC % )
e 4 asked

(202581 -3m) (2024 B5 - 3m ) (2023 B1 - 3m ) (2022 A7 - 3m)

Define pollution, pollutant and environmental pollution. Discuss the different types of pollutants with examples.
T, 7P 9 #If{eP N0 Skt e | R 187 T SAIAR SAICEhA! FE |

2025: define pollution, pollutant, environmental pollution; 2022: types of pollutants with examples; 2024 and 2023: definition and types together

Pollution (73¢) Undesirable change in the physical, chemical or biological quality of air, water or soil that harms living things.
Pollutant (73%) Any substance or energy (gas, chemical, heat, sound) that causes pollution when it is above the natural level.
Environmental pollution Contamination of the environment (air, water, soil) by harmful pollutants, so it becomes unfit for life.

Types of pollutants (T3&FF JFICW):

Basis Types Examples

Origin Natural / man-made Volcanic ash, dust / smoke, plastic

Persistence Biodegradable / non-biodegradable Sewage, vegetable waste / DDT, plastic, heavy metals

Formation Primary / secondary CO, SO, (emitted directly) / ozone, acid rain, smog (formed later)
Physical form Gaseous, liquid, solid, particulate CO,, oil, garbage, dust (PM)

Medium Air, water, soil, noise pollutants NOx, pathogens and heavy metals, pesticide residue, loud sound
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N
Y MOST ASKED IN THIS TOPIC % |
EN4 4x asked

(202583 -3m ) (2024 B6 - 3m ) (2023 B5 - 3m ) (2022 B4 - 3m )

@ Discuss the sources (major pollutants), reasons and remedies of water pollution. How can you tell whether a
water sample is of good or poor quality?
A AT T (211 73), IRV 8 0PI ACEAA Bt | G0 A FYeA ©ice At 41151 of Freled @It T3 ?

2025: major pollutant causing water pollution; 2024: reasons and remedies; 2023: sources; 2022: sources with examples and how to judge water quality

Water pollution is the addition of harmful substances to water bodies that makes the water unfit for use and harms aquatic
life and human health.

Sources and major pollutants:

o Domestic sewage: pathogens (cholera, typhoid germs) and organic waste.

0 Industrial effluent: tannery, textile dyeing, chemicals; heavy metals (Pb, Hg, Cd, As).
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~
IS\  continued
0 Agricultural runoff: fertilizer (N, P) and pesticides; cause eutrophication (algal bloom).
o Oil spills, ship waste and plastic; mining and sediments; hot water from power plants (thermal).
Effects: water-borne diseases, death of fish, fall of dissolved oxygen (DO), bioaccumulation of toxins, unsafe drinking water.
Remedies (Zfe<i9):
° Treat sewage and factory waste (ETP) before releasing.
o Reduce chemical fertilizer and pesticide; use IPM and organic manure.
e Safe sanitation and waste disposal; do not throw waste into rivers.
o Strict law and monitoring; public awareness; plant buffer vegetation along water bodies.
How to judge water quality (good or poor)?
Test Good water Poor water ‘
Look, smell, taste Clear, no smell Turbid, coloured, bad smell
pH 6.5-8.5 Very acidic or alkaline
Dissolved oxygen (DO) High (above 5 mg/L) Low
BOD Low High (much organic waste)
Coliform bacteria None in drinking water Present
Aquatic life (indicator) Fish and insects live Fish die; foul algal bloom
e 7 et FoR st et #Hf TR ey 63 | A4l T e *een, Pigey, $iEe STR-HABALIS ¢ (o7 |
AT =T I57 AR, ISR F9 IIRF, WA 2@t @ podot | #HifJF JI9 QIR I -9, pH, Z3go wfFeeq (DO), BOD,
Ffered IR @ oot A oed |
J
N
A\ asked once
Differentiate clearly between "environment", "environmental science"”, "environmental management",
"ecosystem" and "ecology". Provide a specific example for each term.
A, SR Reatq, R I, g0 @ ABRAR 07 AL @0t | 2oy v v T ms |
Q Answer
Term Meaning Example ‘
Environment All surroundings of an organism (living + non-living) Air, water, soil and plants around a
farmer
Environmental science = Interdisciplinary study of the environment, its problems and man- Studying arsenic in groundwater
environment relations
Environmental Planning and controlling human activities to protect and use the Effluent treatment plant (ETP) in a
management environment wisely factory
Ecosystem A community of living organisms and their non-living surroundings A pond, a paddy field, a forest
interacting as one unit (Tansley, 1935)
Ecology Study of the relation between organisms and their environment (Haeckel, = How fish, rice and water interact in a
1866) rice—fish field
One-line difference: environment is the surrounding; ecosystem is the working unit; ecology is the science of relations; environmental
science is the broad science; environmental management is the action.
( AR I BRATCR TR, IFOF (! G 8 TTI GF0 IS F 935, IFRVH 0 QR 001 ARGOR T4E R,
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EN6 asked once

@ Explain the fundamental reasons why environmental science is a crucial field of study for
undergraduate students in agricultural disciplines.

T FreiRion s +f{eet Rem @ e oF 38 SR 3140 3@ |

Agriculture and the environment depend on each other. Soil, water and climate decide crop yield, and farming itself
changes the environment. So an agriculture student must know environmental science.

Crop production depends on natural resources: soil, water, sunlight and climate.
Climate change (heat, flood, drought, salinity) is reducing crop yield; we need adaptation skills.

Farming causes pollution: excess fertilizer, pesticides, and methane from paddy and cattle. Knowledge helps to
reduce it.

It teaches sustainable agriculture (5% $¥): conserving soil, water and biodiversity for future generations.

Helps in food security: protecting land and water from degradation, erosion and pollution.

Develops problem solving, awareness and policy skills; gives job opportunities in environment, climate and agri-
development sectors.

R 711 15, #1if7 @ SeRE ©oF Ao, wRE $R fArens R 7o 3@ | o} $R R st Rem
Sl TR, A0 BIR P, 4 ISl 8 ey AROER St Sieried ol i |
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EN7 2x asked

(2024 A3 -3m) (2023A2-3m)

Analyze the primary human actions and activities contributing to environmental degradation (in
Bangladesh).
AR FEF (NFAOF) T A A 2fiq FRFesioeet R 3@t |

2024: with reference to Bangladesh; 2023: degradation resulting from human activities

Man’s activities are the main cause of environmental degradation (*f¥tat=% ®<=fs). The main ones are:
Deforestation: cutting forests for land, fuel and timber; loses habitat and carbon sink.

Population growth: more demand for food, land, water and energy.

Industrialization: factories release smoke, gases and liquid waste without treatment.

Burning of fossil fuels in vehicles, power plants and brick kilns.

Intensive agriculture: excess chemical fertilizer and pesticides; paddy and cattle release methane.
Unplanned urbanization: filling of wetlands, rivers and low land; heavy waste and noise.
Overuse of groundwater, overfishing and over-grazing.

Poor waste management and dumping of plastic.

Shrimp farming in coastal land increases salinity (Bangladesh).

T4 S, SRt 3w, Riga, T g eieid, SfoRe TR-FoarRs, SeifReho @R 8 Je7 IIZHAR
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Ny
ENS 2x asked

(2024B7 - 3m) (2023 A3 - 3m)

Explain how agroforestry contributes to biodiversity conservation and soil protection. What is the role of
biodiversity in agroforestry systems and how does it impact the environment?

QARG FreIF GREDE FFFA 3 i TR G 04 T I | QARPERG aforo SREbER giid I 9k aft AR FeiE
2eif{o FF ?

2024: role of biodiversity in agroforestry and its impact on the environment; 2023: agroforestry for biodiversity conservation and soil protection

( Agroforestry (StFEE) is a land-use system in which trees are grown together with crops and/or animals on the same land.

Biodiversity conservation:

e Trees give habitat and food to birds, insects and small animals.

0 Many tree, crop and animal species grow together, so genetic diversity is higher than in a single-crop field.
e Reduces pressure on natural forests, because wood, fuel and fodder come from farms.

o Tree belts work as corridors between forest patches.

Soil protection:

° Roots bind the soil and reduce erosion; canopy breaks the force of raindrops.

e Leaf litter adds organic matter and improves soil structure and microbes.

e Nitrogen-fixing trees (Leucaena, Gliricidia, Sesbania) raise soil fertility.

o Windbreaks and contour hedges reduce wind and water erosion.

Role of biodiversity in agroforestry and its effect on the environment: diversity gives pest control by natural enemies, pollination,
nutrient recycling and stable yield; it also stores carbon, protects water and makes the ecosystem more resilient.

GARPTRECS 9T TACO M, T @ &l G0 518 T | Aqro HR-Fbeiow =g =117, Awifoa @fba s ¢ Ao 37 89 sivt
I | Aiced PR, ~Afol 8 =R Ab7 73 @iy FE G2 TIF0! ABR | TRED AR, Ao Fb 7d 8 FIEF 163 I AR 7 A |

N
EN9 asked once

" Agroforestry practices improve water quality and mitigate climate change impacts" - Explain.

"QUARPER A A9 TF0 I 9 TR AT SR FAR" - [T IR |

e Answer

Improves water quality:

o Tree roots and riparian (T4I-2F4=I1Te3) tree strips filter nutrients, pesticides and sediments from runoff before they reach water.
Q Deep tree roots take up leached nitrate, so groundwater stays cleaner.

o Less soil erosion means less muddy (turbid) water in rivers and ponds.

o Leaf litter and organic matter hold water and let it infiltrate slowly.

Mitigates climate change:

G Trees store carbon in wood, roots and soil (carbon sequestration, LT A2,

0 Shade and windbreaks keep the field cooler and reduce evaporation.

e Fuelwood and fodder from farm trees reduce cutting of forests.

o Less need for chemical fertilizer (N-fixing trees) lowers N,O emission.

e Diverse system is more resilient to drought and heat, so it also helps adaptation.

QARG “Hed PG 8 M= SR 5T, TBAT @ B (RS AT JF ©Icett A | 9FR 3% oMz I St e, = O, S
J3IF T 8 {FI-OIC T o0 IRFCO AR 7, OIR 9fSs SRy ARG 2piaea 364 |
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EN10 asked once

@ "Noise pollution can be minimized through forestation program" - Discuss.
"IARCTI FIC *H37 73T FACA AT - SACEABAT S |

Noise pollution (% 7¥9) is unwanted, harmful loud sound that disturbs people and animals. It is measured in decibel (dB).
Sources: traffic and horns, factories, loudspeakers, construction and aircraft.

How forestation (391%9) reduces noise:

a Leaves, twigs and branches absorb sound energy.

e Trunks and dense foliage deflect, reflect and scatter sound waves, so less sound reaches the other side.

e A belt of dense, evergreen, broad-leaved trees (green belt) along roads, factories and airports acts as a sound barrier.
o Trees also give shade, clean the air and make the place pleasant, so the whole area becomes quieter and healthier.

Other measures: silent zones near schools and hospitals, banning pressure horns, speed control, silencers on engines, and sound-proof
buildings.

[ Note: forestation reduces noise by several decibels only; it works best together with other control measures.

GG 1= ~irot, T @ e X IR, oo @ RSe ey e i | oI Te, Al ¢ Reswicss =it 7, fbxoige
5T #IoIF =R e @EA! * 7 FAICO ©itett Gl Y | R 9 3o A [ 8 T3 Gt (ryeihs vavid |

Weather and Climate

Manik Ali Sir - 8 questions - asked 13x - year order (2025 first)

asked once

"Climatic factors greatly influence the survival, distribution, and behavior of living organisms" - Explain.

"SRR RIS &R e A1, RS 8 AT TSR geifio FE" - T4 I@ |

Climate decides where a plant or animal can live, how it grows and how it behaves. The main climatic factors are temperature, light,
water and wind.

Climatic factor Effect on survival, distribution and behaviour

Temperature Controls metabolism and growth. Each species has a minimum, optimum and maximum range. Rice needs warm
weather, wheat needs cool weather. Animals migrate, hibernate (’fw%{ﬂ) or aestivate (JIgT) to escape extreme
temperature.

Light Needed for photosynthesis. Day length (photoperiod) controls flowering, seed formation and animal breeding. Many
animals are nocturnal (night-active).

Water: rainfall and Forests grow in high rainfall, deserts have cactus and camel. Plants are hydrophytes (water), mesophytes or

humidity xerophytes (dry). Drought or flood can kill organisms.

Wind Helps pollination and seed dispersal; strong wind causes lodging and increases water loss.

Atmospheric gases CO, and O, are needed for photosynthesis and respiration. With altitude, temperature falls and vegetation changes.

and altitude

SEIA 21 RIS ol Sice, sAfA-3® e Iort | @t 5T I @I & @IRIE 350, FO IBE 9R @ WAt FAE,
T 4 6% RIS 8 o Froe ARISIF Sicell F, A AR AT 1 Fogew 37|
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% MOST ASKED IN THIS TOPIC % )
WC2 2x asked
(2025 B6 - 3m ) (2022 A4 - 3m )
@ Define climate and clearly distinguish it from weather with suitable examples.
SR Sl 7S qR S THIRATIR SIS (IF 97 AT =8 I |
2022: "What do you mean by climate?" (together with the climate profile of Bangladesh)
e Answer &
[ Climate (5RR) is the average weather condition of a place over a long period, usually 30 years or more.
Weather (9iIReq) is the condition of the atmosphere of a place at a particular time (hour, day or week): temperature,
rainfall, humidity, wind, cloud.
Point Weather Climate ‘
Time period Short (hours, days) Long (30 years or more)
Nature Changes quickly and often Changes very slowly
Basis Actual day-to-day condition Average of many years
Studied by Meteorology Climatology
Example Today it rained in Dinajpur; yesterday was Bangladesh has a hot, humid monsoon climate with heavy rain in June—
hot September
Effect on Decides daily work (spraying, irrigation) Decides which crop and season suit the area
farming
[ Easy memory: weather is what you get today; climate is what you expect over the years.
ORI RCE (e T fAME ST IRHeCeT W<, T 0 el | Sty e vo I Ol @R IR0 oG R, T A
IR | S 3B e SRRt S ATt I ARR 3B 3owt SRR ey |
/
N
% MOST ASKED IN THIS TOPIC % )
WC3 2% asked
(2025 B7 - 3m ) (2022 B2 - 3m )
How does climate change influence Bangladesh (floods, droughts, storms, water resources) and our daily
life? Explain with examples.
SERIY ARG AT (I, 2@, G, AfFT) 8 AR A G Fei dSR @ 2 SAFPTR 7 I |
2025: floods, droughts, storms and water resources of Bangladesh; 2022: effect on our daily life, with example
0 Answer &
Bangladesh is low-lying, densely populated and depends on agriculture, so climate change affects it strongly.
Area Effect of climate change ‘
Floods More frequent and severe floods from heavy monsoon rain and glacier melt; crop, house and road damage
Drought Long dry spells in the north-west (Barind); less rain, falling groundwater, crop loss
Storms and cyclones Stronger cyclones and storm surges in the coast (Sidr 2007, Aila 2009, Amphan 2020)
Sea-level rise and salinity Salt water enters land, river and groundwater; land and fresh water are lost
Water resources Change in river flow, water shortage in dry season, waterlogging, drinking water problem
Agriculture Lower rice yield by heat, salinity and flood; changed cropping season
Effects on daily life: heat stress, more disease (dengue, diarrhoea), higher food price, loss of home and livelihood, migration to cities,
and higher electricity and water need.
J
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\W(e%® continued

SRR ARG T AT I, 471, LRIG, T-jeda Twot I 8 FRATo! IR, T AR 3 #AfFTIn Jeez | aro
TR P FACR, @8 AT WY BT YR F IPRIO 0%, T T &8 2eio 0% |

/

asked once

@ Define the following terms: climate, climate change, resilience, adaptation and mitigation.
et AhS: TErdRy, SEdRy ~fRI0d, ST (Ao, Seitta (Sfewred) 8 Rfbeora () |

Term Definition Example ‘

Climate Average weather of a place over 30 years or more Monsoon climate of Bangladesh

Climate change Long-term change in average temperature, rainfall and other climate patterns, Rise of global temperature; changed
caused by natural causes and by human activity rainfall pattern

Resilience Ability of a system, community or crop to absorb a shock and recover from it Farmers recover after flood by growing

(GESRIEIS) flood-tolerant rice

Adaptation Adjusting to actual or expected climate change to reduce harm or use new Salt-tolerant or flood-tolerant varieties;

(STrotareT) chances floating garden

Mitigation Reducing greenhouse gas emission or increasing carbon sinks to slow climate Solar energy, afforestation, AWD in

(2*r) change rice

Difference to remember: adaptation = live with the change; mitigation = reduce the cause.

p—

SERIY T A T NG WS | SR AFIOF et 7 ACT et | GSferst oot 4191 ST IR WSl ot
SRECAeE et ARG o Aot ASHAT, W 2T U fAFIST 715 SR FIFS FACA' |
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% MOST ASKED IN THIS TOPIC %
2 asked

(2024 A5 - 3m ) (2022A4 - 3m )

@ Briefly describe the climate profile of Bangladesh.
IR SR (RS (FIRCAB (AfrPiRe) FRepet 3991 et |

2022: asked together with "What do you mean by climate?"

Bangladesh has a sub-tropical monsoon climate (S*@ €% GIFf¥ &=1¥). The Tropic of Cancer passes through the northern part of the
country.

Feature Climate profile ‘

Location About 20°34'-26°38' N latitude and 88°01'-92°41" E longitude

Seasons Summer or pre-monsoon (Mar—May), monsoon (Jun—Sep), post-monsoon or autumn (Oct—Nov), winter (Dec—Feb)

Temperature Hot and humid in summer (about 30-36°C; April is hottest); mild and dry winter (about 10-20°C; January is coldest)

Rainfall Average about 2,000-2,500 mm a year; about 80% falls in monsoon. Driest in the north-west (Rajshahi), wettest in the
north-east (Sylhet)

Humidity High all the year (about 70-80% or more), highest in monsoon

Wind and Monsoon wind from the south-west; cyclones and nor’westers (Kalbaishakhi) in Apr—-May and Oct-Nov

storms
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\"{&:3) continued

ﬂﬁwm%ﬁm@ﬁﬁﬂﬁl Q91T Fr, 3, XRR-(2TS 8 A6 Y W, %WﬁﬁWQooo—QQooﬁﬁtﬂﬁimb—o%;
| ot G, o g, 9 GfEE-@ 8 AERE-AeTE FRIT @ PR <7 |

% MOST ASKED IN THIS TOPIC %
WC6 2 asked

(2024 A6 - 3m ) (2023 B7 - 3m )

What is meant by climate-smart agriculture (CSA)? Mention the key principle (objectives) of CSA.
SRS R (CSA) Ft ? CSA-9 T o (Seetr) Sed I |

2023: define CSA and enlist the CSA practices

Climate-smart agriculture (CSA) is an approach to manage crops, livestock, fish and forests in a way that supports food
security under a changing climate (FAO).

Key principle: the three pillars (objectives) of CSA:

Q Productivity: sustainably increase agricultural productivity and farm income.

e Adaptation: adapt to climate change and build resilience (&) of farmers and crops.

o Mitigation: reduce or remove greenhouse gas emission where possible.

CSA gives a triple win: more food and income, more resilience, and less emission. It is site-specific and should fit the local farmers and
conditions.

p
SIS $ (CSA) et qad FR S, 3 T 1S SeRIgros A [Ftsiot o> | @3 77 IS Bt 38: GF1R Beoivd @ g
I, SRR ~ARTOER ot AGETA 8 FRATNTO! 16, Q3 I A TS 1 FAMCA |

.

% MOST ASKED IN THIS TOPIC %
WC7 2 asked

(20247 -3m) (2023 B7 - 3m)

@ Briefly describe the CSA technologies (practices) for climate change adaptation.
SRy RIS Tt SSTSTaR & CSA 23 (Spiemm) Skeset 3t I |

2024: describe two CSA technologies; 2023: enlist the CSA practices

Some important CSA technologies and practices for adaptation (A &):
Technology / practice Use
Stress-tolerant varieties Salt-tolerant (BRRI dhan47), flood- or submergence-tolerant (BRRI dhan51, 52), drought-tolerant and short-
duration varieties
Alternate wetting and drying Saves irrigation water in rice and reduces methane
(AWD)
Conservation agriculture Minimum tillage, crop residue retention and crop rotation; saves soil, moisture and cost
Floating garden (SFfl9 () Vegetable growing on water in flood-prone areas
Mulching and drip irrigation Saves water and keeps the soil cool
Agroforestry and crop Reduces risk and stores carbon
diversification
Climate information and early Helps farmers decide sowing and harvest time
warning
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\V(&vl continued
SR ARFOCAR et 41 41egite CSA-(T FI-5TRAN @ I1-51z7e &iro, AWD ~1&fSro 41 b1Y, ks 3, S @,
Jeifb2 8 f§* ¢, rARPERE Y3t WRRASIF Wi 0 YT F1 = |
J

~
WC38 asked once

@ Briefly enumerate the reasons of climate change.
SRy AFROER IR TeFet oferige I |

Reasons of climate change (S=R1g *F ¢4 F17) are of two kinds:

A. Natural causes

o Volcanic eruption: puts ash and gases into the air.

e Changes in solar energy (sun’s output) and earth’s orbit.

o Ocean currents and events like El Nifio.

B. Human (anthropogenic) causes: the main cause now

Q Burning of fossil fuels (coal, oil, gas) releases CO,.

e Deforestation reduces the CO, absorbed by trees.

o Agriculture: methane from rice fields and cattle; N,O from nitrogen fertilizer.
o Industry and refrigeration release CFCs and other gases.

e Landfills and waste release methane; urbanization and land-use change.

SEIY ~HfFROR PR APTOF ¢ AATE | Ao IR T SRR Sgpesiio, e o7 ~IfFH6d ¢ MO | AT e
IR A e PO gl ASIcat, 79 o, PR X e ¢ 713G wwize g3 CFC [ofva |

Pollution, Greenhouse Effect and Atmosphere

Abu Hanif Sir - 12 questions - asked 25x - year order (2025 first)

N

% MOST ASKED IN THIS TOPIC %

TGP * **  4xasked

(2025 A4 - 3m ) (2024 B1 - 3m ) (2023 A5 - 3m ) (2022 A6 - 3m )

What is meant by fossil fuel? How does burning fossil fuel (energy use) pollute and degrade the environment?

Compare the environmental effects of different fossil fuels.
f7eT gietifa B 2 T gl cArsice s Froir vfio ¢ Foas 27 ? Koy T gienfam Ao deie geat i |

2025: what is fossil fuel, comparative effects of different fossil fuels; 2024: energy use pollutes the environment; 2023: interpret "burning of fossil fuel degrades our
environment"; 2022: what is fossil fuel, explain

Fossil fuels are fuels formed from the remains of ancient plants and animals buried for millions of years under heat and
pressure. They are coal, petroleum (o0il) and natural gas. They are non-renewable (RIFAI).

How burning fossil fuel pollutes the environment:

° Releases CO,: the main cause of the greenhouse effect and global warming.

Q Releases SO, and NOx: cause acid rain and respiratory disease.
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[ Jei@ continued

e Releases CO (incomplete burning), soot and particulate matter (PM): smog and lung disease.

o Mining and drilling destroy land; oil spills kill aquatic life; ash and waste pollute soil and water.

e Gives heavy metals such as mercury (from coal).

Comparison of different fossil fuels:
Fuel Environmental effect ‘
Coal Dirtiest: most CO, per unit of energy, plus much SO,, soot, ash and mercury; mining damages land
Petroleum (0il)  Less CO, than coal; gives NOx, CO and hydrocarbons from vehicles; oil spills pollute sea and soil

Natural gas Cleanest: about half the CO, of coal and almost no SO, or soot; but leaking methane is a strong greenhouse gas

( Order of cleanliness: natural gas (best) > oil > coal (worst).

T, (AGIERI '8 AP 7T et T g | @ofeet eofreice CO,, SO,, NOx, CO 8 i fisfo zw s
SRR, SIS 3B 8 ot 3 I | FIE TR @IS, (oF IR, AR PO S Qeriger T A |

/

PG2 3 asked

(2025 A5 - 3m ) (2024 B3 - 3m ) (2022 B6 - 3m )

Enumerate the reasons (drivers) of global warming. Discuss the impacts of global warming on
Bangladesh.
AP SRR IRV Offfige FEM | IRATR 8o [T SRR Ao AIEsA P |

2022: only the impact on Bangladesh (significant impacts on the country)

Global warming (%3f*& €%f3) is the long-term rise of the average temperature of the earth.
Reasons (drivers):

° Burning of fossil fuels for energy and transport.

Q Deforestation and land-use change.

e Agriculture: methane from paddy and cattle; N,O from fertilizer.
@ Industry: CFCs and other gases.

e Waste and landfill methane; rapid population and urban growth.
Impacts on Bangladesh:

Sea-level rise: loss of coastal land and salinity in soil and water.
More floods, cyclones and storm surges.

Drought and heat in the north-west; changing rainfall.

Lower crop yield and food insecurity; fisheries and livestock loss.

Health problems, loss of livelihood and migration (climate refugees).

Damage to the Sundarbans and biodiversity.

SR e, 99 Sete, PR Redd @ AZGRT w9ii3s, Figj s CFC Wi SHmeas o FI9 | JITmet <5 e
T} STCR, IAI-SRNG-41 MBCR, TRAGO! @ Tof PACR 9 A 3 FGCE Gpt JRFo e |
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PG3 3 asked

(2025 A6 - 3m ) (2023 A6 - 3m ) (2022 A5 - 3m )

What is meant by greenhouse effect? Write the reasons for the greenhouse effect. Illustrate with a sketch
how global warming occurs due to the greenhouse effect.
fITRICH 2ol F1 ? 97 PRV @Al | B (7418 FIARIS 2ol T Frol @R S0l T |

2025: illustrate with a sketch; 2023: define and illustrate; 2022: define and write the reasons

@ Answer

The greenhouse effect is the natural process by which some gases in the atmosphere trap the heat of the earth and keep the
earth warm. Without it the average temperature of the earth would be about —18°C instead of about 15°C.

Sun " some heat escape

’
’
Gieenhuuse gases: CO,, CH,, N,0, CFCs, wa,ﬁ:r vapour
’

<
% ’
% dooe
v . ¢ ’
S, long=wave 1nfrare'd(heat)'ﬁ‘orn earth
[

Earth sarface (absorbs sunlight, warms up)

Greenhouse effect: sunlight comes in, heat is trapped by greenhouse gases and radiated back

How global warming occurs (step by step):

e Short-wave sunlight passes through the atmosphere and warms the earth surface.

o The earth gives back this energy as long-wave infrared (heat) radiation.

o Greenhouse gases (CO,, CHy, N,O, CFCs, water vapour) absorb a part of this heat.

o They radiate it back to the earth, so the lower atmosphere gets warmer.

e More human emission means more trapped heat, so the enhanced greenhouse effect gives global warming.

Reasons: burning of fossil fuels (CO,), deforestation, rice fields and cattle (CH,), nitrogen fertilizer (N,O), CFCs from refrigeration,

industry and landfill waste.

fBiRIS 2o e IREec CO,, CH,, N,O ¢ CFC-«7 ot 151 +f3R1 Riffio ot @i @ed =R T 14w 2pfos
A3 | S PICS 93 AP @S eieet @ Ol WBCS (T TR 96 | FYeT Fieilfd, 9 Twiiy, id (Fo 8 71y T A4 T |

q
PG4 2 asked

(202547 -3m ) (2023A7-3m)

@ Give an outline of the ozone hole. Write the consequences of ozone layer depletion.
ST FFRI FAAEA ANS | ST BI F(II PP (e |

Ozone (O3) is a gas of three oxygen atoms. The ozone layer lies in the stratosphere (about 15-35 km) and absorbs most harmful
ultraviolet (UV-B) rays of the sun.

Ozone hole is the severe thinning (below about 220 Dobson units) of the ozone layer over the Antarctic region, seen every
September—October. It was discovered in 1985 by British scientists (Farman and colleagues).
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1{eZ8) continued

Main cause: chlorine and bromine from CFCs, halons and similar chemicals destroy ozone (one chlorine atom can destroy thousands
of ozone molecules).

Consequences of ozone layer depletion:

a Human health: skin cancer, cataract (eye disease) and weak immunity.
Q Crops: damage to leaves, lower photosynthesis and yield.

o Aquatic life: harm to phytoplankton, the base of the food chain.

o Damage to plastic, paint and other materials.

e Adds to climate change and affects the ecosystem balance.

[ Control: the Montreal Protocol (1987) phases out ozone-depleting substances; the ozone layer is slowly recovering.

STST B PG (A AT Fiowa Sfocafq TR I 507 | rorepla 6o 4= B 43 *IIoel 0 NS SCed
e, I 24 9 CFC ¢ Weias @IfFa-Qiftd | 0GR et bIwis 11, =i, T 0 8 serer 4mpfe/eer $o 2 |

g
PG5 2% asked

(2025B2 - 3m ) (2023 B2 - 3m )

@ "Oxides of carbon and nitrogen are the major air pollutants" - Justify. Discuss the sources and effects of
carbon dioxide and carbon monoxide with examples.

"R 8 ARG FHRTE A4 IFES - IO I IEN | I TR-THIRG 8 A FAHIRCTT T 8 SR SAIATIR Scesar
AN

2025: oxides of carbon and nitrogen, justify; 2023: sources and effects of CO2 and CO

0 Answer &

Oxides of carbon (CO,, CO) and nitrogen (NO, NO,, N,O) are major air pollutants because they are released in very large amounts

by man and harm health and climate.

Pollutant Sources Effects ‘
CO, Burning of fossil fuels, deforestation, cement Main greenhouse gas: global warming; ocean acidification

industry, respiration, volcanoes
CO (carbon Incomplete burning in vehicles, brick kilns, Combines with haemoglobin about 200 times more strongly than O,;
monoxide) wood and coal stoves, cigarette smoke causes headache, dizziness and death in closed rooms
Oxides of Vehicles, power plants, nitrogen fertilizer, Acid rain, smog and ground-level ozone, lung disease; N,O is a
nitrogen (NOx) lightning greenhouse gas and depletes ozone

I 8 ARG w 7RG (CO,, CO, NOX) Fiqess 3iee Refet #ffiae fofo 2 1%y 8 weiark@ 56 3 It @3t 44
e | CO, WS Txerza w1, CO o7 RAERT ot I& 20 wiffee Afe=ed it ¢, w5 NOx wpifsre 2 e = 532 1 |

N
PG6 2x asked

(2025 B4 -3m ) (2023 B4 - 3m )

@ What are the forms of acid deposition? Summarize the effect of acid rain on ecosystems.

IS fosiferdeas Fiteeett B F ? Agocas 87T IfTe B el SRTRCPC (e |

o Answer

Acid deposition is the fall of acidic substances from the atmosphere to the earth. SO, and NOx change into sulfuric acid and nitric
acid in the air.
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el continued

Wet deposition Acid rain, acid snow, fog and sleet; rain with pH below 5.6 (normal rain is about 5.6 because of carbonic acid)

Dry deposition Acidic gases (SO,, NO,) and particles settling on the ground, plants and buildings without rain

Effects of acid rain on ecosystems:

° Lakes and rivers become acidic; fish and other aquatic life die (usually below pH 5).
6 Seil acidity rises: Ca, Mg and K are leached out; toxic aluminium is released.

o Forest damage: leaves are burnt, trees weaken and die (forest dieback).

o Crop yield falls; useful soil microbes are harmed.

o Corrodes buildings, statues and metals (e.g. marble monuments); can harm human health.

o1fiTe Receiferid 1= 358: b (SnitTe 3B, 9a, T, 3T pH ¢.v-97 F) G I (S o757 8 3 oft) | eifSTe 3 N @
Fifors SR I AR 8 Terw A A, MoF *ffE 7 @7, 39 8 PR FO FE 4R O 8 Y 7 3 |

"
PG7 3x asked

(2025B5 - 3m ) (2023 A4 -3m) (2022 A3 - 3m)

Briefly discuss the major layers of the atmosphere and delineate their respective altitudes.
AT AL B! 8 O SO! SROFC FCeHbal I |

2023: classify atmospheric layers; 2025: asked with "What is atmosphere?"

The atmosphere has five layers, counted from the earth surface upward. Heights are approximate.

Exosphere Very thin; satellites; gases escape to space
500 — 10,000 km
Thermosphere Hottest layer; ionosphere; aurora
80 — 500 km
Mesosphere Coldest (—90°C); meteors burn
50 — 80 km
Stratosphere Ozone layer (15-35 km); temperature rises
12 — 50 km
Troposphere Weather, clouds, life; temperature falls
0-12 km
|
Layers of the atmosphere with approximate altitudes
Layer Altitude Main points
Troposphere 0-12 km Weather, clouds and life; about 75-80% of air mass; temperature falls with height (about 6.5°C per km)
Stratosphere 12 - 50 km Ozone layer at about 15-35 km absorbs UV; temperature rises with height
Mesosphere 50 — 80 km Coldest layer (about —90°C); meteors burn here
Thermosphere 80 — 500 km Very hot; ionosphere reflects radio waves; aurora
Exosphere Above 500 km Outermost layer; very thin air merging into space

Memory: T-S-M-T-E (Troposphere, Stratosphere, Mesosphere, Thermosphere, Exosphere). The boundaries between layers are called
tropopause, stratopause and mesopause.

( IR TP (I THEF e ~Hief 3 Row: Frotfeam (o-s2 5, wR=1ezE &), e (s:-¢o 5, oreid ),
AR (¢o-bro [, SRR Sret), AT (ro—coo [, SGE 9F) 8 G (¢oo AT G4R) |
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PG8 2 asked

(2025 B5 - 3m ) (2022A2 - 3m )

What is atmosphere? Mention the composition of atmospheric gases.
e F ? IR[EAR T SAMA S FE |

2025: asked together with the major layers

The atmosphere (3F@e) is the envelope of gases that surrounds the earth and is held by gravity. It protects life from harmful
radiation and keeps the earth warm.

Composition of dry air (by volume):

Gas Percent
Nitrogen (N,) 78.08%
Oxygen (0O,) 20.95%
Argon (Ar) 0.93%
Carbon dioxide (CO,) about 0.04%

traces (very small)

variable, 0 — 4%

Neon, helium, methane, krypton, hydrogen, ozone etc.
Water vapour

Nitrogen and oxygen together make about 99% of the air.

JgRIeeT e AR o =fRRE Ko APt IO WET | X IMOICT AIGE br.0b- %6, HIEH 20.5¢%, WA 0.50%,
CO, &R 0.08% «32 SAIAT 13T AT AT | 9 ST 0-8% A I A |

PG9 asked once

Graphically show the top five countries contributing to global CO2 emissions. Discuss the consequences of the

greenhouse effect.
@R CO2 Refaea T Ao i @4fbra s | ARG eIEs Tee Wbt ST |

Top five countries contributing to global CO, emission (approximate share, recent years):

~31%

% of world CO, (ap

China USA India Russia Japan

China, USA, India, Russia and Japan (approx. share of world CO, emission)

Note: the percentages are approximate and change a little every year. Draw the order correctly: China, USA, India, Russia, Japan. These five

give more than 60% of the world total.

Consequences of the greenhouse effect (enhanced):

@ Global warming: rise of average temperature.

~N
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~
el continued
e Melting of glaciers and polar ice; sea-level rise; coastal flooding.
e Change in rainfall: more floods in some places and drought in others.
° Stronger cyclones, heat waves and extreme weather.
e Loss of crop yield, spread of pests and diseases, and loss of biodiversity.
o Ocean warming and acidification damage coral reefs and fish.
Reg CO, fifar e =it ot <t B, JoRIE, oo, AP @ WeAMA (ToF1 I W) | ATIST 2o AT oivfarat I, e
T Tefd 908, B $FA I, G-I AT, T ¢ TR Fo2® |
J
~
PG10 asked once
Q What is meant by "ozone, ozone layer and ozone hole"? Why is the ozone hole prominent over the Antarctic
region?
"SI, ST B @ GG =" I7C0 B @I ? B0 e 891 SrEid =T @ =R (v ?
e Answer &
Ozone (03) A pale blue gas made of three oxygen atoms; harmful near the ground but protective in the stratosphere
Ozone layer The region of the stratosphere (about 15-35 km) with high ozone concentration; absorbs harmful UV-B rays
Ozone hole Large area of severe ozone thinning, especially over Antarctica in September—October
Why is the ozone hole prominent over the Antarctic?
e Winter is extremely cold and dark; a strong polar vortex (wind circle) keeps the air isolated.
6 Very low temperature forms polar stratospheric clouds (PSCs); ice crystals in them convert chlorine compounds into active chlorine.
e When sunlight returns in spring (September), UV light releases chlorine, which destroys ozone quickly.
° CFCs reach there and stay long, so ozone loss is greatest.
SCETA et oD SHCSH SR i, STerd B el IO STSiA-Tga W, WiF Srerd e el 9% B AP Aroett
6T O | IO A5 ST, (AT SHH 8 @ IFPFAT FRCT S S et e iR Fo Srerd R FF, 0IR G R
@R =g |
J
~
PG11 asked once
@ Write the causes and effects of sulfur compounds on the environment.
ARECT ST QA PIIT S I (7T |
e Answer &
The main sulfur compounds in the environment are sulfur dioxide (SO,), hydrogen sulfide (H,S), sulfur trioxide and sulfate particles.
Causes (sources):
e Burning of coal and oil in power plants, industry and brick kilns.
6 Smelting of metal ores; volcanic eruptions.
@ Decay of organic matter and sewage (H,S).
Effects on the environment:
a Acid rain: SO, + O, + water — H,SO,; acidifies soil, lakes and rivers.
o Plants: leaf damage (chlorosis, necrosis) and lower yield.
J
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|1 continued

e Human health: asthma, bronchitis and lung problems; eye irritation.

0 Corrosion of metals, buildings and monuments; haze and low visibility.

STeRPICR 24 1ol 2t SO,, H,S 8 St | $3eMl-oe1 HSTe, 41
oNeTICAl, SRR @ (o™ A =15t 9 B3 | 93 ol wWife B, Fifb-Aifas wwot, sitzd
ABIF O, TRPE YR 1Y 8 ST 3 |

\\ J/

J
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PG12 asked once

What is meant by ozone layer depletion? Explain the causes of ozone
layer depletion.
ST BF 7 Je100 P @RI ? S8 BF I SV G107 I |

Ozone layer depletion is the thinning of the ozone layer in the stratosphere due
to the destruction of ozone (O3) molecules by man-made chemicals.

Causes of depletion (ozone-depleting substances, ODS):

0 CFCs (chlorofluorocarbons) from refrigerators, air conditioners, aerosol sprays and
foam: the main cause.

Q Halons from fire extinguishers.
e Carbon tetrachloride, methyl chloroform and methyl bromide (a soil fumigant).
e Nitrogen oxides (N,O) from fertilizer and supersonic jets.

Mechanism (simple): in the stratosphere UV light breaks CFC and frees a chlorine
atom; chlorine reacts with ozone: Cl + O3 — ClO + Oy; then ClIO + O - Cl + O,. The

chlorine is released again and destroys more ozone.

f AiSCe 2o SRR, Rees 9 GFG (frer, af, ), 2o, <4

CBHICPIRIRT, MR FAIRT ¢ ARG WHIRT SHICIRHIIET Srerid o (ote BI(6 Ao
3@ |1 UV 3 CFC cots @IfRA 15919 & G, I M0 ST /e (|
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%, Last-Night Revision - (13 3ito3 {47 (10t ¥ 261 36

fos nre)

Environment and Environmental Pollution 21X asked EN1 - EN5 - EN6 -
EN2 - EN7 - EN3 - EN4 - EN10 - EN8 - EN9

Environment = abiotic + biotic + energy; edaphic = soil factors.
Ecosystem vs ecology. Issues of Bangladesh: arsenic, flood, salinity, air

and water pollution. Pollutant types: primary/secondary,

biodegradable/non. Water pollution: sources, remedies, DO, BOD, pH
6.5—-8.5. Agroforestry protects soil, water, biodiversity.

Weather and Climate 13x asked WC2 - WC5 - WC4 - WC1 - WC8 - WC3 -
WC6 - WC7

.\./-\.}é.e.l.thgl:":mshort time; climate = 30+ years average. Bangladesh: sub-
tropical monsoon, rain 2000—2500 mm, 80% in monsoon. Adaptation vs

mitigation vs resilience. CSA 3 pillars: productivity, adaptation,

mitigation. AWD, salt and flood tolerant varieties.

Layers: Tropo 0—12, Strato 12-50 (ozone), Meso 50—80, Thermo 80-500,
Exo 500+ km. N2 78%, 02 21%. Greenhouse gases: CO2, CH4, N20,
CFC. Ozone: CFC, Montreal Protocol 1987. Acid rain pH below 5.6: wet
and dry. Gas fuel cleanest, coal dirtiest.

. J
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