@ Environmental Science | AGF 101 - 2024 Questions & Answers

Hajee Mohammad Danesh Science and Technology University
B.Sc.Ag. (Hon's), Level-1, Semester-1, Final Examination-2024 (January-June)
Course Title: Fundamentals of Environmental Science (Theoretical)
Course Code: AGF 101 Full marks: 30 Time: 2 hours

Answer any 5 (Five) from each section. Split answering of a question is not acceptable.

Section-A

1. Differentiate clearly between "environment," "environmental science,” "environmental 3.0
management,” "ecosystem," and "ecology." Provide a specific example for each term to

illustrate its meaning. CEEID

2. Explain the fundamental reasons why environmental science is a crucial field of study for 3.0
undergraduate students in agricultural disciplines. CZEIr®

3. Briefly analyze the primary human actions and activities contributing to Bangladesh's 3.0
environmental degradation. CEEI®

4. Define the following terms: climate, climate change, resilience, adaptation, and mitigation. = 3.0

EETE
5. Briefly describe the climate profile of Bangladesh. EZIr® 3.0
6. What is Climate-smart agriculture (CSA)? Mention the key principle of CSA. 3.0
7. Briefly describe two CSA technologies for climate change adaptation. 3.0

Section-B

1. Write about how energy use pollutes our environment, focusing on burning fossil fuels. 3.0

2. Graphically show the top five countries contributing to global CO2 emissions. Discuss the 3.0
consequences of the greenhouse effect.

3. What are the drivers of global warming? Write about the pessimistic impacts of global 3.0
warming on Bangladesh.

4. What is meant by "Ozone, Ozone layer, and Ozone hole"? Why is the ozone hole prominent 3.0
over the Antarctic region?

5. What is meant by pollutant and pollution? Briefly discuss the different types of pollutants. 3.0

6. Write the reasons and remedies for water pollution. 3.0

7. What is the role of biodiversity in agroforestry systems, and how does it impact the 3.0
environment?

Tap “Answer >” beside any question to jump to its answer. Questions retyped from the original paper.
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2024 - Section A - topic ID ENS5 - asked 1x (2024)
@ Differentiate clearly between "environment," "environmental science," "environmental management,"
"ecosystem," and "ecology." Provide a specific example for each term to illustrate its meaning.
AR, R R, At 9311, 507 8 IR T 1Ry @t | 2o 3t 3@ Tradt wre |
e Answer % 1 question paper
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 environment  Effluent treatment plant (ETP) in a
management 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.
p
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2024 - Section A - topic ID ENG - asked 1x (2024)
@ Explain the fundamental reasons why environmental science is a crucial field of study for undergraduate
students in agricultural disciplines.
1 PreiRicm war AR R @a el ofF 301 et T i |
e Answer % 1 question paper
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.
0 Climate change (heat, flood, drought, salinity) is reducing crop yield; we need adaptation skills.
9 Farming causes pollution: excess fertilizer, pesticides, and methane from paddy and cattle. Knowledge helps to reduce it.
° It teaches sustainable agriculture (%1% $f): conserving soil, water and biodiversity for future generations.
@© Helps in food security: protecting land and water from degradation, erosion and pollution.
e Develops problem solving, awareness and policy skills; gives job opportunities in environment, climate and agri-development sectors.
3 5754 B, N 9 TR 9sia R a, WRE F Frers #Af{FE 7o 3@ | ok $R Freidi Rt Reem ot v, 3o
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2024 - Section A - topic ID EN7 - asked 2x (2024, 2023)

Briefly analyze the primary human actions and activities contributing to Bangladesh's environmental
degradation.

AR TR (FIAOR) Sl TR AT 217 Aoy Rosset & |

e Answer ® 1 question paper

Man’s activities are the main cause of environmental degradation (If&t3t*% =@f®). The main ones are:

@ Deforestation: cutting forests for land, fuel and timber; loses habitat and carbon sink.

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


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

@ Environmental Science | AGF 101 - 2024 Questions & Answers

=y
%3 continued
0 Population growth: more demand for food, land, water and energy.
e Industrialization: factories release smoke, gases and liquid waste without treatment.
0 Burning of fossil fuels in vehicles, power plants and brick kilns.
e Intensive agriculture: excess chemical fertilizer and pesticides; paddy and cattle release methane.
e Unplanned urbanization: filling of wetlands, rivers and low land; heavy waste and noise.
@ Overuse of groundwater, overfishing and over-grazing.
Q Poor waste management and dumping of plastic.
° Shrimp farming in coastal land increases salinity (Bangladesh).
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2024 - Section A - topic ID WC4 - asked 1x (2024)
@ Define the following terms: climate, climate change, resilience, adaptation, and mitigation.
ket Aie: SRy, ey ~ifRR0d, G (Tieol), STeietq (wfeed) 8 Rfbrerdd (2ped) |
e Answer ® 1 question paper
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 Rise of global temperature;
climate patterns, caused by natural causes and by human activity changed rainfall pattern
Resilience Ability of a system, community or crop to absorb a shock and Farmers recover after flood by
(GESRIE)! recover from it growing flood-tolerant rice
Adaptation Adjusting to actual or expected climate change to reduce harm or Salt-tolerant or flood-tolerant
(Sferates) use new chances varieties; floating garden
Mitigation Reducing greenhouse gas emission or increasing carbon sinks to Solar energy, afforestation, AWD
(&) slow climate change in rice
Difference to remember: adaptation = live with the change; mitigation = reduce the cause.
( Z Z Z
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2024 - Section A - topic ID WCS5 - asked 2x (2024, 2022)

@ Briefly describe the climate profile of Bangladesh.
IR SERIFR (RET (FIRED (APIRe) eowest 317t et |

@ Answer % 1 question paper

Bangladesh has a sub-tropical monsoon climate (3”@ GIFf¥ &=a1¥). The Tropic of Cancer passes through the
northern part of the country.

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



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

@ Environmental Science | AGF 101 - 2024 Questions & Answers

continued

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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2024 - Section A - topic ID WCG6 - asked 2x (2024, 2023)
What is Climate-smart agriculture (CSA)? Mention the key principle of CSA.
SR R (CSA) 1 ? CSA-93 F JfS (Sraty) Segd I |
e Answer ® 1 question paper
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:
a Productivity: sustainably increase agricultural productivity and farm income.
Q Adaptation: adapt to climate change and build resilience (F&F=rst) of farmers and crops.
e 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.
SRt $R (CSA) 20T 9o IR o1, 3t e s SeRRros A f@ieet o’ | 93 31 A A ws:
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2024 - Section A - topic ID WC7 - asked 2x (2024, 2023)

Briefly describe two CSA technologies for climate change adaptation.

SRy ARROER et Sfereas o CSA o (Sgiierd) skewe 3fat I |

e Answer ® 1 question paper

Some important CSA technologies and practices for adaptation (SIfStIECT &=)):
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~
continued
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 (SFa[ ) 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
TR AR 70t 411 4ha3is CSA-(T FR-FAAe 8 I7T-=A e oo, AWD A&fors id 51, FRFw e
I, BT ([, A2 8 f§7 75, GAPERG 93¢ VST W O FIAT 1 F |
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2024 - Section B - topic ID PG1 - asked 4x (2025, 2024, 2023, 2022)

Write about how energy use pollutes our environment, focusing on burning fossil fuels.
f7eT getif 2 BT g cAreiee AT Freie qiRo ¢ $os 7 ? [Kfeq T gieffam Ao deim gt ST |

. Answer ® 1 question paper

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 (0il) and natural gas. They are non-renewable (SFRIFAEI4Y).
How burning fossil fuel pollutes the environment:
Releases CO5: the main cause of the greenhouse effect and global warming.
Releases SO, and NOx: cause acid rain and respiratory disease.

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

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

Gives heavy metals such as mercury (from coal).

Comparison of different fossil fuels:

Coal Dirtiest: most CO, per unit of energy, plus much SO,, soot, ash and mercury; mining damages land

Petroleum Less CO, than coal; gives NOx, CO and hydrocarbons from vehicles; oil spills pollute sea and soil

(oil)

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, (G 8 2ipfos T @ T §&fd | ot it CO,, SO,, NOx, CO 8 1 fisfo <1 a3l
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2024 - Section B - topic ID PG9 - asked 1x (2024)

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

greenhouse effect.
T CO2 fRefaea A i orics @4fbra ars | 1SS Hei Parpe Sicebal $ |

e Answer % 1 question paper

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

~31%

% of world CO, (af

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.

Melting of glaciers and polar ice; sea-level rise; coastal flooding.
Change in rainfall: more floods in some places and drought in others.
Stronger cyclones, heat waves and extreme weather.

Loss of crop yield, spread of pests and diseases, and loss of biodiversity.

Ocean warming and acidification damage coral reefs and fish.

Ret CO, e M4 sife ot zeent B, I12, o, FRE @ Sl (o1 I SFAf) | BFRISH efer Iwce oviarar s, e
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2024 - Section B - topic ID PG2 - asked 3x (2025, 2024, 2022)

What are the drivers of global warming? Write about the pessimistic impacts of global warming on Bangladesh.
P SRR P OIS FE! | AATR 8917 (R SRR SfeR SbAl F |

e Answer “» 1 question paper

Global warming (3% T=) is the long-term rise of the average temperature of the earth.
Reasons (drivers):

o Burning of fossil fuels for energy and transport.

Q Deforestation and land-use change.

o Agriculture: methane from paddy and cattle; N,O from fertilizer.
o 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.
o More floods, cyclones and storm surges.

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

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

e Health problems, loss of livelihood and migration (climate refugees).
e Damage to the Sundarbans and biodiversity.

SRR FAIf, 37 Soiiw, FRF Fe @ FRGR w1k, fig 8 CFC T SRR 24id IR | IRATT 97 T T ASCE, I0T-
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[ B4 ] 2024 - Section B - topic ID PG10 - asked 1x (2024)

Q What is meant by "Ozone, Ozone layer, and Ozone hole"? Why is the ozone hole prominent over the Antarctic
region?
"SI, ST B S G A" IO I @RI ? YIBIGH wereid 997 e A QR =12 @1 ?

e Answer % 1 question paper

Term Meaning

Ozone (O3) 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.

0 Very low temperature forms polar stratospheric clouds (PSCs); ice crystals in them convert chlorine compounds into active chlorine.
0 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.
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2024 - Section B - topic ID EN3 - asked 4x (2025, 2024, 2023, 2022)

What is meant by pollutant and pollution? Briefly discuss the different types of pollutants.
T, 7§ 8 AR R et whe | [{Sq 470 IR SHIRAPTR SicesAl A |

. Answer % 1 question paper

Term Meaning

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 (73T AFICW):

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

REeR TR, M 3t A7 oforares How ARSI T8 307, A @ 7 3 1 et By of 1 | IS A (AT 9 AAP),
“baerol (JMGCarsTel 8 Aq-AHNGTeTese), 537 74 (2 8 CPoi), o 4 (Mg, *ffA, T, =) J@A ot 731 < |
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[ B6 2024 - Section B - topic ID EN4 - asked 4x (2025, 2024, 2023, 2022)
Write the reasons and remedies for water pollution.
A IR T (2 7779), IR S AP WA Sl | G0 AT 7T ©ICett A <=1 Of Prefs @i= it 7 2
‘ Answer % 1 question paper
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:
G Domestic sewage: pathogens (cholera, typhoid germs) and organic waste.
a Industrial effluent: tannery, textile dyeing, chemicals; heavy metals (Pb, Hg, Cd, As).
o 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 (2f5%9):
° Treat sewage and factory waste (ETP) before releasing.
e 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
A 7t et o i et w4 T Y 9T | 241 B3 e ~Heey, Fped, FRe T-Hoares ¢ o1 | 2w e
3oy #AfRCiE, IS 0 I907, WA 2ot 8 podot | Az I @Rt I 3=-9F, pH, &¥go wFw (DO), BOD, 3fred 16zt o
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2024 - Section B - topic ID EN8 - asked 2x (2024, 2023)

What is the role of biodiversity in agroforestry systems, and how does it impact the environment?
GATTERY P GREDa kTt 8 Jifo THR [ 0L I @ | GATTERG 1760 TRED@ i 1 3 oft AfFii e geiiio
IE?

e Answer % 1 question paper

( Agroforestry (4ai¥ERG) is a land-use system in which trees are grown together with crops and/or animals on the same land.

Biodiversity conservation:

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

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

o Tree belts work as corridors between forest patches.

Soil protection:

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

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

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

-
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