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Types and features of grasslands: 

1. Tropical Grassland: they are found near borders of tropical rain forests. They have high temperature 

and moderate rainfall (40 to 100cm). They are also called Savanna-type. They have tall grasses and 

shrubs and animals like zebra, giraffe. 

2. Temperate grassland: They are found in centres of continents, on flat, sloped hills. They have cold 

winters and hot summers. Intense grazing and summer fires do not allow shrubs or trees to grow in this 

grassland. 

3. Polar grassland: They are found in arctic polar region and have severe cold and strong wind with 

snow and ice. In summers several annual plants grow and animals like arctic wolf, arctic fox is found 

here. 

Characteristics of grassland ecosystem 

1. Grassland ecosystem is plain land occupied by grasses. 

2. Soil is rich in nutrients and organic matter. 

3. Since there are tall grasses, it is an ideal place for grazing animals. 

4. It is characterized by low or even rainfall. 

Structure and function of grassland ecosystem 

1. Abiotic components: Eg., Nutrients (C,H,O,N,P,S) supplied by CO2, H2O,nitrates,phosphates and 

sulphates. 

2. Biotic components:  

(a) Producers: Grasses, shrubs 

(b) Consumers:  

(i) Primary consumers: Cows, deer 

(ii) Secondary consumers: Snakes, lizards 

(iii) Tertiary consumers: Eagles 

(c) Decomposers: Fungi and bacteria.  

 

      11. (a) (ii) Substantiate the statement, ‘India is a mega diversity nation’.    (7) 

                       MEGA DIVERSITY NATION: 

There are nearly 170 countries in the world and 12 of them contain 70% of the planet’s biodiversity. 

Mega diversity regions: 

The 12 countries are Australia, Brazil, China, Colombia, Equador, United States, India, Indonesia, 

Madagascar, Mexico, Peru and Dominican Republic of Congo regions. These countries have world’s 

selected few rich faunal and floral land zones. 

India as Mega-diversity nation 

India has 89,450 animal species accounting for 7.31% of global faunal species and 47,000 plant 

species accounting for 10.8% of world’s floral species. The loss of biodiversity is about 33%. 
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Endemism/Endemic species 

The species confined to a particular area are called endemic species. In India about 33% flowering 

plants, 53% fresh water fishes, 60% amphibians, 36% reptiles and 10% mammals are endemic 

species. 

1. Plant diversity: Nearly 5000 flowering plants and 166 crop plants have their origin in India. 

2. Marine diversity: More than 340 coral species are found in India. Several species of mangrove 

plants and sea grasses are also found here. 

3. Agro diversity: There are 167 crop species and wild relatives. India is considered to be the center of 

origin of 30,000 to 50,000 varieties of rice, mango, ginger, sugarcane etc. 

4. Animal diversity: There are 75,000 animal species including, 000 insects. India has nearly 2,00,000 

living organisms. 

(Or) 

11. (b) (i) Write the importance of biological hazard in the environment.    (6)   

Biological hazards:  Material derived from medical treatment of animals or humans which harms 

humans. 

Entry into body: 

a) Respiratory system 

b) Contact with body fluids of the infected. 

c) Contact with contaminated objects. 

       Bio-hazard and their health effects: 

Biological Hazard  Health effect 

Bacteria, viruses and parasites Diarrhea, Malaria, Respiratory diseases and Cholera etc. 

 

11. (b) (ii) Explain the methods of conservation of biodiversity.     (7) 
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12. (a) (i) How is noise pollution controlled?        (6) 

Control measures of noise pollution 

1. Source control: This may include source modification such as acoustic treatment to machine 

surface, design changes, limiting the operation timing and so on. 

2. Transmission Path Intervention: This may include containing the source inside a sound insulating 

enclosure, construction of noise barrier or provision of sound absorbing materials long the path. 

3. Receptor control: This includes protection of the devices such as ear plugs for operating noisy 

dissipation and deflection methods 

4. Oiling: Proper oiling will reduce the noise from the machines. 

 Preventive Measures 

         Noise can be reduced by prescribing noise limits for vehicular traffic, ban on horns in certain areas 

and creation of silent zones near schools and hospitals and redesigning of building to make them noise 

proof. Other measures can involve reduction traffic density in residential areas and giving preferences to 

mass public transport system. 

Table Ambient Noise Level dB 

Zone Day-time Night-time 

Silent zone 50 40 

Residential zone 55 45 

Commercial zone 65 55 

Industrial zone 70 70 

 

12. (a) (ii) Write a detailed note on photochemical reactions taking place in the atmosphere. (7) 

CHEMICAL AND PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE 

       FORMATION OF SMOG:       SMOG = SMOKE + FOG 

Brownish smoke like appearance formed on clear sunny days. 

      TYPES OF SMOG: 

� London Smog 

� Los Angles smog (or) Photochemical smog 

LONDON SMOG:      Coal smoke + fog 

Fog = SO2 + SO3 + Humidity 

Reason:  

             SO2 + (O)                           SO3 

             SO3 + H2O                         H2SO4 

       LOS ANGLES SMOG: Formed by combination of NO, NO2, CO2, H2O, CO, SO2 and unburnt  

       hydrocarbon particles. 

N2 + O2                       2NO 

2NO + O2                     2NO2 
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                               sunlight    

NO2                       NO + [O] 

                 O2 + [O]                      O3 

Hydrocarbon + O2, O, NO2, NO                       oxidized hydrocarbon 

Oxidized hydrocarbon + O3 + humidity                     photochemical smog 

      Health Effects of Smog 

• Causes irritation to eyes and lungs. 

• Irritates nose, throat, etc. 

• Causes bronchial irritation. 

Environmental Effects of Smog 

• Produces acid rain. 

• Damages plants and trees. 

• Reduce visibility. 

Remedial Measures of Smog 

• By decreasing nitrogen oxides and hydrocarbon levels in the air. 

• By using unleaded petrol in automobiles. 

PEROXY ACETYL NITRATES (PAN) 

• Secondary pollutant present in photochemical smog. 

• Lachrymatory substance. 

• Thermally unstable. 

• Decomposes into peroxy ethanoyl  radicals and NO2. 

• It is an oxidant and stable than ozone. 

Harmful Effect: 

• Lower concentration – respiratory and eye irritation, toxic in nature. 

• Higher concentration – Extensive damage to vegetation, skin cancer. 

Sources: 

• Comes from the degradation of isoprene hydrocarbon, acylation. 

• Blended gasoline with ethanol. 

PRODUCTION OF PAN 

      Formed by photochemical reaction between hydrocarbons, nitrogen oxides and light. 

      STEP 1: Unburnt hydrocarbons undergo oxidation to give aldehydes, ketones and dicarbonyl   

      compounds, which creates peroxyacyl radicals. 
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      STEP 2: Peroxyacyl radicals combine with NO2 to form peroxyacyl nitrates. 

                                  

      Environmental Effects: 

• Damages plants. 

• React explosively. 

(Or) 

12. (b) (i) What are the effects of heavy metals in aquatic environment.    (6) 

  Heavy Metal: arsenic, cadmium, chromium, copper, nickel, lead and mercury. 

 Sources of Heavy Metals Pollution: Metals are introduced in aquatic systems as a result of 

• weathering of soils and rocks, from volcanic eruptions  

• from human activities involving the mining, processing or use of metals and substances that contain 

metal pollutants.  

• industrial wastes, agricultural and mining activities.  

Effects of heavy metals: All these sources of pollution affect the physicochemical characteristics of the 

water, sediments and biological components. The absorption and accumulation of different pollutants vary 

among different biological systems. Occurrence of aquatic pollutants (such as heavy metals) has been 

correlated to alterations in the fish immune system and the incidence of infectious diseases. 

Bioaccumulation of Heavy Metals: Metals in natural waters occur in particulates or in soluble forms. The 

labile metal compounds are the most dangerous to fish.  Fish living in polluted waters show that 

considerable amount of various metals may deposited in fish tissues without causing mortality.  

Hazards of Heavy Metals on Fish: The toxic effect of mercury in aquatic environment was identified as 

health risk for humans (Minamata disease, 1956), neurological damage (brain damaged-fish), fatal deformity 

of the fingerlings, permanent disabilities, fatty liver and degeneration and immune system damage. In fishes, 

it is observed that the external organs are affected due to the toxic heavy metals, causing loss of equilibrium, 

increased opercular movement, irregular vertical movements, finally leading to death. Cadmium, lead, 

mercury and arsenic cause severe damage to the renal and nervous systems of fish as well as gill damage  

The Effects of Heavy Metals on Embryonic Development of Fish: Early developmental stages of fish are 

particularly sensitive to water pollution. Heavy metals may affect various developmental processes during 

the embryonic period, which results in a reduction of offspring quantity and quality. 

 

12. (b) (ii) What is a particulate matter? How is it controlled by using equipment?  (7) 

Particulate matter is the sum of all solid and liquid particles suspended in air many of which are 

hazardous. This complex mixture includes both organic and inorganic particles, such as dust, pollen, soot, 

smoke, and liquid droplets. These particles vary greatly in size, composition, and origin. 
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Particles in air are either: 

• Directly emitted, for instance when fuel is burnt and when dust is carried by wind, or 

• Indirectly formed, when gaseous pollutants previously emitted to air turn into particulate matter. 

CONTROL OF AIR POLLUTION: 

Pollution Control Equipment: 

•    Sometimes pollution control at source is not possible by preventing the emission of pollutants. Then 

it becomes necessary to install pollution control equipment to remove the gaseous pollutants from the 

main gas stream. 

•   The pollutants are present in high concentration at the source and as their distance from the source 

increases they become diluted by diffusing with environmental air. 

Pollution control equipment’s are generally classified into two types: 

(a) Control devices for particulate contaminants. 

(b) Control devices for gaseous contaminants. 

•  

Control Devices for Particulate Contaminants: 

      (1) Gravitational Settling Chamber: 

•    For removal of particles exceeding 50 µm in size from polluted gas streams, gravitational settling 

chambers (Fig 5.1) are put to use. 
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•    This device consists of huge rectangular chambers. The gas stream polluted with particulates is 

allowed to enter from one end. The horizontal velocity of the gas stream is kept low (less than 0.3 

m/s) in order to give sufficient time for the particles to settle by gravity. 

•    The particulates having higher density obey Stoke’s law and settle at the bottom of the chamber from 

where they are removed ultimately. The several horizontal shelves or trays improve the collection 

efficiency by shortening the settling path of the particles. 

(2) Cyclone Separators (Reverse flow Cyclone): 

•    Instead of gravitational force, centrifugal force is utilized by cyclone separators, to separate the 

particulate matter from the polluted gas. Centrifugal force, several times greater than gravitational 

force, can be generated by a spinning gas stream and this quality makes cyclone separators more 

effective in removing much smaller particulates than can possibly be removed by gravitational 

settling chambers. 

•    A simple cyclone separator (Fig 5.2) consists of a cylinder with a conical base. A tangential inlet 

discharging near the top and an outlet for discharging the particulates is present at the base of the 

cone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mechanism of Action: 

•    The dust laden gas enters tangentially, receives a rotating motion and generates a centrifugal force 

due to which the particulates are thrown to the cyclone walls as the gas spirals upwards inside the 

cone (i.e. flow reverses to form an inner vortex which leaves flow through the outlet). The 

particulates slide down the .walls of the cone and are discharged from the outlet. 
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(3) Fabric Filters (Bag house Filters): 

•    In a fabric filter system, a stream of the polluted gas is made to pass through a fabric that filters out 

the particulate pollutant and allows the clear gas to pass through. The particulate matter is left in the 

form of a thin dust mat on the insides of the bag. This dust mat acts as a filtering medium for further 

removal of particulates increasing the efficiency of the filter bag to sieve more sub-micron particles 

(0.5 µm). 

•    A typical filter (Fig 5.3) is a tubular bag which is closed at the upper end and has a hopper attached 

at the lower end to collect the particles when they are dislodged from the fabric. Many such bags are 

hung in a bag house. For efficient filtration and a longer life the filter bags must be cleaned 

occasionally by a mechanical shaker to prevent too many particulate layers from building up on the 

inside surfaces of the bag. 

 

(4) Electrostatic Precipitators: 

•    The electrostatic precipitator (Fig. 5.4) works on the principle of electrostatic precipitation i.e. 

electrically charged particulates present in the polluted gas are separated from the gas stream under 

the influence of the electrical field. 

A typical wire and pipe precipitator consists of: 

(a) A positively charged collecting surface (grounded). 

(b) A high voltage (50 KV) discharge electrode wire. 

(c) Insulator to suspend the electrode wire from the top. 

(d) A weight at the bottom of the electrode wire to keep the wire in position. 
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Mechanism of Action: 

•   The polluted gas enters from the bottom, flows upwards (i.e. between the high voltage wire and 

grounded collecting surface). The high voltage in the wire ionises the gas. The negative ions migrate 

towards the grounded surface and pass on their negative charge to the dust particles also. Then these 

negatively charged dust particles are electrostatically drawn towards the positively charged collector 

surface, where they finally get deposited. 

•   The collecting surface is rapped or vibrated to periodically remove the collected dust-particles so that 

the thickness of the dust layer deposited does not exceed 6 mm, otherwise the electrical attraction 

becomes weak and efficiency of the electrostatic precipitator gets reduced. 

•   As the electrostatic precipitation has 99 % efficiency and can be operated at high temperatures 

(600°C) and pressure at less power requirement, therefore, it is economical and simple to operate 

compared to other devices. 

(5) Wet Collectors (Scrubbers): 

In wet collectors or scrubbers, the particulate contaminants are removed from the polluted gas stream 

by incorporating the particulates into liquid droplets. 

           Common wet scrubbers are: 

(i) Spray Tower 

(ii) Venturi Scrubber 

(iii) Cyclone Scrubber 

(i) Spray Tower: 

•    Water is introduced into a spray tower (Fig. 5.5.) by means of a spray nozzle (i.e. there is downward 

flow of water). As the polluted gas flows upwards, the particulates (size exceeding 10 µm) present 

collide with the water droplets being sprayed downward from the spray nozzles. Under the influence 

of gravitational force, the liquid droplets containing the particulates settle to the bottom of the spray 

tower. 

 

(ii) Venturi Scrubber: 

•    Submicron particulates (size 0.5 to 5 µn) associated with smoke and fumes are very effectively 

removed by the highly efficient Venturi Scrubbers. As shown in Fig 5.6 a Venturi Scrubber has a 

Venturi shaped throat section. The polluted gas passes downwards through the throat at the velocity 
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of 60 to 180 m/sec. A coarse water stream is injected upwards into the throat where it gets atomised 

(i.e. breaks the water into droplets) due to the impact of high velocity of the gas. The liquid droplets 

collide with the particulates in the polluted gas stream. 

•    The particles get entrained in the droplets and fall down to be removed later on. Venturi Scrubbers 

can also remove soluble gaseous contaminants. Due to the atomisation of water there is proper 

contact between the liquid and the gas increasing the efficiency of the Venturi Scrubber (their power 

cost is high because of the high inlet gas velocity). 

 

•   To separate the droplets carrying the particulate matter from the gas stream, this gas-liquid mixture in 

the Venturi Scrubber is then directed into a separation device such as a cyclone separator. 

(iii) Cyclone Scrubber: 

•    The dry cyclone chamber can be converted into a wet cyclone scrubber by inserting high pressure 

spray nozzles at various places within the dry chamber (Fig. 5.7). 

 

•   The high pressure spray nozzles generate a fine spray that intercepts the small particles in the polluted 

gas. The centrifugal force throws these particles towards the wall from where they are drained 

downwards to the bottom of the scrubber. 
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13. (a) (i) What are the reasons of deforestation?       (6) 

DEFORESTATION: It is the process removal of forest resources due to manmade activities.  

Deforestation means destruction of forests.  

Causes of Deforestation 

1. Developmental Projects 

2. Mining operations 

3.  Raw materials for industries 

4. Fuel requirements 

5. Shifting cultivation 

6. Forest fires 

1. Developmental Projects:   Development projects cause  deforestation in two ways. 

       1. Through submergence of forest area underwater. 

       2. Destruction of forest area. 

Examples: Big dams, hydroelectric projects, Road construction etc., 

2. Mining operations:   Mining have a serious impact on forest  areas. Mining operation reduces the forest 

area. 

Examples: Mica, coal, manganese, limestone, etc., 

3. Raw materials for industries: Wood is the important raw material for so many purposes. 

Examples: for making boxes furniture’s, plywood, match-boxes, pulp, etc., 

Every year in India, the demand for wood is increased. 

4. Fuel requirements: In India both rural and tribal population is dependent on the forest for meeting their 

daily need of fuel wood, which leads to the pressure on forest, ultimately to deforestation. 

5. Shifting cultivation: The replacement of natural forest ecosystem for monospecific tree plantation can 

lead to disappearance of number of plant and animal species. 

Examples:  India is the richest nation with more than15,000 species of plants, many of which is endangered 

due to deforestation. 

6. Forest fires: Forest fire is one of the major causes for deforestation. Due to human interruption and rise in 

ambient temperature, forest fire happens often nowadays. Thus, due to forest fire thousands of forest area 

gets destructed. 

 

13. (a) (ii) How is biogas generated?         (7) 

BIOGAS (OR) GOBAR GAS 

Biogas is a mixture of various gases formed by anaerobic degradation of biological matter (cow dung) in 

the absence of free oxygen. 
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Composition of biogas: 

 

Compound Percentage 

Methane 50 -75 

Carbon dioxide 25 – 50 

Nitrogen 0 - 10 

Hydrogen 0 – 1 

Hydrogen sulphide 0 -3 

Oxygen 0 

 

Production of biogas: 

Biogas is produced in a biogas plant. 

Construction:  

 

 

       Biogas plant consists of a well like underground tank (called digester) covered with dome shaped roof 

with a gas outlet pipe. The dome of the digester acts as gas holder. On the left hand side of the digester there 

is a sloping inlet chamber through which cattle dung + water slurry is introduced. On the right hand side, 

there is a outlet chamber through which spent dung slurry gets collected. 

Working: 

     Slurry (animal dung + water) is fed into the digester through the inlet chamber. The slurry, in the 

digester, is left for about two months for fermentation. Anaerobic micro-organisms are responsible for this 

action. As a result of anaerobic fermentation, biogas is collected in the dome. When sufficient amount of 

biogas is collected in the dome, it exerts a large pressure on the slurry and this in turn forces the spent slurry 

to the over flow tank through the outlet chamber. 

     Once the biogas plant starts functioning more and more slurry may be fed into the digester to get 

continuous supply of bio gas. 

Uses of biogas: 

•It is used for cooking food and heating water. 

•It is used to run engines. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



16 

 

•It is also used as an illuminant in villages. 

•It is used for running tube well and water pump set engines. 

(Or) 

13. (b) Explain in detail the effect of modern agriculture which includes both beneficial and  

            adverse effects.           (13) 

Effects (or) impacts of Traditional agriculture  

(i) Deforestation: Cutting and burning of trees in forests to clear the land for cultivation results in loss of  

     forest cover.  

(ii) Soilerosion: Clearing of forest cover exposes the soil to wind and rainfall, resulting in loss of top fertile  

      soil layer.  

(iii) Loss of nutrients: During cutting and burning of trees, the organic matter in the soil gets destroyed and 

most of the nutrients are taken up by the crops within a short period. Thus the soil becomes poor in nutrient, 

which makes the farmers shift to another area.  

Modern agriculture  

        It makes use of hybrid seeds of single crop variety, high-tech equipment, lot of fertilizers, pesticides 

and water to produce large amount of single crops.  

Impacts of modern agriculture (or) Averse effects of agricultural practices  

(1) Problems in using fertilizers 

1. Micronutrient imbalance.  

             Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus and 

potassium (N, P, which are macronutrients When, excess of the fertilizers are used in the fields, it causes 

micronutrient imbalance.  

(a) Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields, they leach deep into the soil and contaminate the 

ground water. The nitrate concentration in the water gets increased. When the nitrate concentration exceeds 

25 mg I lit, they cause serious health problem called “Blue Baby syndrome” This disease affects infants and 

leads even to death.  

(b) Eutrophication  

      A large proportion of N and P fertilizers used in crop fields is washed off by the runoff water and 

reaches the water bodies causing over nourishment of the lakes. This process is known as Eutrophication.  

     Due to eutrophication lakes get attacked by algal blooms. These algal species use up the nutrients rapidly 

and grow very fast. Since the life time of the algal species are less they die quickly and pollute the water, 

which in turn affect the aquatic life.  

(2) Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i) First generation pesticides:Sulphur, arsenic ,lead are used to kill the pests. 
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(ii) Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the pests.  

Although these pesticides protect our crops from huge losses due to pests, they produce number of side-

effects.  

(a) Death of non-target organisms  

Many insecticides not only kill the target species, also kill the several non-target species, which are useful to 

us.  

(b) Producing new pests  

Some pest species usually survive even after the pesticides spray, which generates highly resistant 

generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on concentrating in the food 

chain. This process is called bio-magnification. These pesticides in a bio-magnified form are harmful to the 

human beings.  

(d) Risk of cancer  

(3) Water logging 

           Water logging is the land where water stand for most of the year. 

Problems in water logging  

     During water1ogged conditions, pore-voids in the soil get filled with water and the soil-air gets depleted. 

In such a condition the roots of the plants do not get adequate air for respirations, mechanical strength of the 

soil decreases and crop yield falls.  

(4) Salinity  

     The water not absorbed by the soil, undergoes evaporation leaving behind a thin layer of dissolved salts 

in the topsoil. This process of accumulation of salts is called salinity of the soil. The saline soils are 

characterized by the accumulation of soluble salts like sodium chloride, calcium chloride, magnesium 

chloride, sodium sulphate, sodium bicarbonates and sodium carbonates. The pH of the water exceeds 8.0 

(alkaline).  

Problems in salinity  

     Most of the water, used for irrigation comes only from canal or ground, which unlike rainwater contains 

dissolved salts. Under dry climates, the water gets evaporated. 

 

14. (a) What is green chemistry? Explain the various principles of green chemistry with  

            suitable examples.           (13) 

Green chemistry, also called sustainable chemistry, is an area of chemistry and chemical engineering 

focused on the designing of products and processes that minimize the use and generation of hazardous 

substances. 

Principles of Green Chemistry: Developed by Paul Anastas and John Warner.  

Substances and the form of a substance used in a chemical process should be chosen to minimize the make a 

greener chemical, process, or product. 
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1. Prevention  

It is better to prevent waste than to treat or clean up waste after it has been created. 

2. Atom Economy 

Synthetic methods should be designed to maximize the incorporation of all materials used in the process 

into the final product. 

3. Less Hazardous Chemical Syntheses 

Wherever practicable, synthetic methods should be designed to use and generate substances that possess 

little or no toxicity to human health and the environment. 

4. Designing Safer Chemicals 

Chemical products should be designed to affect their desired function while minimizing their toxicity. 

5. Safer Solvents and Auxiliaries 

The use of auxiliary substances (e.g., solvents, separation agents, etc.) should be made unnecessary 

wherever possible and innocuous when used. 

6. Design for Energy Efficiency 

Energy requirements of chemical processes should be recognized for their environmental and economic 

impacts and should be minimized. If possible, synthetic methods should be conducted at ambient 

temperature and pressure. 

7. Use of Renewable Feedstocks 

A raw material or feedstock should be renewable rather than depleting whenever technically and 

economically practicable. 

8. Reduce Derivatives 

Unnecessary derivatization (use of blocking groups, protection/ deprotection, temporary modification of 

physical/chemical processes) should be minimized or avoided if possible, because such steps require 

additional reagents and can generate waste. 

9. Catalysis 

Catalytic reagents (as selective as possible) are superior to stoichiometric reagents. 

10. Design for Degradation 

Chemical products should be designed so that at the end of their function they break down into innocuous 

degradation products and do not persist in the environment. 

11. Real-time analysis for Pollution Prevention 

Analytical methodologies need to be further developed to allow for real-time, in-process monitoring and 

control prior to the formation of hazardous substances. 

12. Inherently Safer Chemistry for Accident Prevention 

potential for chemical accidents, including releases, explosions, and fires. 

(Or) 

14. (b) Explain the features of the following:        (13) 

            (i) Air Act (ii) Forest conservation Act  
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(i) AIR (PREVENTION AND CONTROL OF POLLUTION) ACT, 1981 

 This Act was enacted in the conference held at Stockholm in 1972. It deals with the problems 

relating to air pollution. It gives absolute powers to monitor air quality and pollution control to Central and 

State Boards. 

OBJECTIVES OF AIR ACT 

� To prevent, control and abatement of air pollution. 

� To maintain the quality of air. 

� To establish a board for the prevention and control of air pollution. 

IMPORTANT FEATURES OF AIR ACT 

� The Central Board may lay down the standards for the quality of air. 

� The Central Board co-ordinates and settle disputes between state boards, in addition to providing 

technical assistance and guidance to state boards. 

� The State Boards are empowered to lay down the standards for emissions of air pollutants from 

industrial units or automobiles or other sources. 

� The State Boards are to collect and disseminate information related to air pollution and also to 

function as inspectorates for air pollution. 

� The State Boards are to examine the manufacturing processes and the control of equipment to verify 

whether they meet the standards prescribed. 

� The State Board can advise the State Government to declare certain heavily polluted areas as 

pollution control areas and can advice to avoid the burning of waste products which cause air 

pollution in such areas. 

� The directions of the Central Board are mandatory on State Boards. 

� The operation of an industrial unit is prohibited in a heavily polluted areas without the consent of the 

Central Board. 

� Violation of law is punishable with imprisonment for a term which may extend to three months or 

fine up to rupees ten thousand or both. 

� The Air act like Water act, confers wide powers on State Boards to order closure of any industrial 

unit or stoppage or regulation of supply of water, electricity or other services, if it is highly polluting. 

 

(ii) FOREST (CONSERVATION) ACT, 1980 

This act provides conservation of forests and related aspects. This act also covers all type of forests 

including reserved forest, protected forest and any forested land. This Act is enacted in 1980. It aims at to 

arrest deforestation. 

OBJECTIVES OF FOREST ACT 

� To protect and conserve the forest. 

� To ensure judicious use of forest products. 

IMPROTANT FEATURES OF FOREST ACT 
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� The reserve forests shall not be diverted or dereserved without the prior permission of the Central 

Government. 

� The land that has been notified or registered or forest land may not be used for non-forest purposes. 

� Any illegal non-forest activity within a forest area can be immediately stopped under act. 

IMPORTANT FEATURES OF AMENDMENT ACT OF 1988 

� Forest departments are forbidden to assign  any forest land ‘by way of lease or otherwise to any 

private person’ or non-government body for re-afforestation. 

� Clearance of any forest land of naturally grown trees for the purpose of re-afforestation is forbidden. 

� The diversion of forest land for non-forest uses is an offence and any one who violates the law is 

punishable. 

 

15. (a) Describe the following:           (13) 

           (i) Environment and human health relation (ii) HIV and AIDS 

(i) ENVIRONMENT AND HUMAN HEALTH 

Human health is influenced by 

� Nutritional factors 

� Biological factors 

� Chemical factors 

� Psychological factors 

IMPORTANT HAZARDS AND HEALTH EFFECTS 

1. Physical hazards  

Sl. 

No  

Physical hazards Health effect 

1. Radioactive 

radiations  

(a) Affects the cells in the body and the function of glands and organs. 

(b) Suffer from cancer. 

2. UV radiations Skin cancer 

3. Global warming Temperature increases cause famine, mortality  

4. Chloro fluorocarbons Damage O3 layer, allows more UV rays, cause skin cancer 

5. Noise Painful and irreparable damage to human ear  

2. Chemical hazards 

Sl. 

No 

Chemical hazards Health effects 

1. Combustion of fossil fuels: liberates SO2,NO2,CO2, and 

particulate matters 

Asthma, bronchitis and other lung 

diseases 

2. Industrial effluents (toxic) Kill cells and cause cancer , and 

death 
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3. Pesticides like DDT and Chlorinated pesticides Affect the food chain 

4. Heavy metals like Hg, Cd, Pb, fluoride and nitrate Contaminate water, cause ill effects 

3. Biological hazards  

Biological hazards Health effects 

Bacteria, viruses and parasites Diarrhea, malaria, parasitic worms, anaemia, respiratory disease, cholera 

 

Preventive measures: 

 Always wash your hands before sitting for food. 

 Cut short and clean your nails systematically. 

 Maintaining the skin, teeth, hair of our body. 

 Drinking chemically treated and filtered water. 

 Eat food always while it is in hot condition. 

 Before cooking wash the raw vegetables and fruits with clean water. 

 Try to avoid plastic containers and aluminium vessels. 

 Do physical exercise to have proper blood circulation in the body. 

 

NIMBY Syndrome 

NIMBY means Not In My Back Yard, which describes the opposition of residents to the nearby location of 

something they consider undesirable, even if it is clearly a benefit for many. 

Examples: An incinerator, an ethanol plant, a nuclear power plant, a prison 

An airport is a typical example of a NIMBY complex. It benefits a city economically, but no-one wants it 

near them because of the noise pollution and traffic it generates. 

 

(ii) HIV / AIDS 

AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a virus called 

HIV(Human Immune Deficiency virus). Many myths have been spread about AIDS and it is very 

important for everyone to know the facts about HIV and AIDS. 

Factors influencing modes of transmission of HIV 

HIV is spreading due to the following activities. 

���� HIV from infected person can pass to a normal person through blood contact, generally during 

unprotected sex with infected person. 

���� Using needles or syringes, contaminated with small quantities of blood from HIV positive person, 

also transmit HIV to others. 

���� HIV can also pass from infected mothers to their babies during pregnancy, delivery or breast feeding. 

���� Blood transfusion from infected person, at the time of accidents or pregnancy also results in 

HIV/AIDS. 
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���� Women are more vulnerable to HIV. Biologically the male to female transmission of HIV is 2 to 4 

time more efficient than male to female transmission. 

���� Women around 18-20 years are at more risk, since their cervical tissue is more vulnerable to 

invading HIV. 

���� Since the majority of HIV infections occur in women of child bearing age, transmission of HIV to 

their new born babies happen easily. 

Factors not influencing transmission of HIV 

HIV is not spreading by the following activities. 

Tears, food and air, cough, handshake, mosquito, flies, insect bites, urine, saliva during normal kissing, 

sharing of utensils, clothes, toilet, bathroom etc. 

Functions of HIV in human body 

AIDS itself does not kill humans. The death occurs due to the attack by diseases because of the weakening 

of immune system. 

White blood cell (WBC), responsible in the formation of antibodies, is called T-helper cells. T-helper cells 

are the key infection fighters in the immune system. The HIV enter into the human body and destroys the t-

cells, as a result of which various types of infection diseases occur. Even cancer can easily develop in the 

HIV infected persons. 

Symptoms (or) diagnosis of HIV/ AIDS 

Many people have no symptoms, when they are first infected with HIV. But some people get fever, 

headache, and fatigue. During this time, HIV is present in large amounts in semen and vaginal fluids and it 

is very easy to pass the infection to another person. 

HIV is very active inside a person’s body. The virus multiplies and kills more and more T-cells of the 

immune system. 

Consumption of alcohol increases the susceptibility to infection and progress of AIDS. 

Minor symptoms 

���� Persistent cough for more than one month. 

���� General skin disease 

���� Viral infection 

���� Fungus infection in mouth and throat 

���� Frequent fever, headache, and fatigue. 

Major symptoms 

���� Fever for more than one month. 

���� Diarrhea for more than one month. 

���� Cough and TB for more than six months. 

���� Fall of hairs from head. 

���� 10% of the body get weight gets reduced within a short period. 
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Control and preventive measures of aids 

Once a person is infected with HIV the person remain infected for life. There is neither a cure nor a vaccine 

but can be prevented. 

The basic approaches to control AIDS are 

1. Education: Health education enables people to avoid indiscriminate sex and encourages the use of 

condoms. One should avoid the use of sharing razors, needles and syringes. 

2. Prevention of blood borne HIV transmission: People in high risk groups should not donate blood. 

Blood should be screened for HIV before transmission and strict sterilization practices should be 

followed in the hospitals. 

3. Primary health care: AIDS awareness progremmes should be encouraged. Voluntary health 

agencies should participate in large. Training programmes to doctors and paramedical workers 

should be conducted. 

4. Counseling services: counseling services should be provided either in person or through telephone. 

5. Drug treatment: Testing HIV positive does not mean the end. They can still stay healthy leading 

productive lives for many years. Seeking early medical care and staying active are very vital in 

managing HIV. The immune system has to be kept boosted by taking nutritious diet and maintaining 

a stress-free mind 

Effects of AIDS/AIDS 

1. Large number of death occurs, which affect environment and natural resources. 

2. Due to large number of deaths, there is loss of labour and level of production decreases. 

3. More water is required for maintaining hygiene in AIDS affected locality. 

4. The people affected by HIV, cannot perform work well due to lack of energy and frequent fever and 

sweating 

(Or) 

15. (b) What do you mean by environmental impact analysis? What are the methods followed  

            for EIA?           (13) 

ENVIRONMENT IMPACT ASSESSMENT (EIA) 

Definition: EIA is defined as a formal process of predicting the environmental consequences of any 

development projects. It is used to identify the environmental, social and economic impacts of the project 

prior to decision making. 

Objectives of EIA 

• To identify the main issues and problem of the parties. 

• To identify who is the party. 

• To identify what are the problems of the parties. 

• To identify why the problems are arise. 

Benefits of EIA 

• Cost and time of the project is reduced. 
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• Performance of the project is improved. 

• Waste treatment and cleaning expenses are minimised. 

• Usages of resources are decreased. 

• Biodiversity is maintained. 

• Human health is improved. 

Process of EIA (or) Key Elements of EIA 

Scoping: It is used to identify the key issues of the concern in the planning process at an early stage. It is 

also used to aid site selection and identify any possible alternatives. 

Screening: It is used to decide whether an EIA is required or not based on the information collected. 

Identifying and evaluating alternatives: It involves knowing alternative sites and alternative techniques and 

their impacts. 

Mitigating measures dealing with uncertainty: It reviews the action taken to prevent (or) minimize the 

adverse effects of a project. 

Issuing environmental statements: This is the final stage of the EIA process. It reports the findings of the 

EIA. 

 

PART C – (1 × 15 = 15 Marks) 

      16. (a) Enlist the rules of management and handling biomedical waste and analyse critically  

                  the problems associated with the implementation. 

BIO-MEDICAL WASTE  (BMW) MANAGEMENT AND HANDLING RULES 

Need of Biomedical Waste Management and Handling 

• Biomedical wastes, if not handled in a proper way, is a potent source of diseases, like AIDS, 

Tuberculosis, Hepatitis and other bacterial diseases. 

• Drugs & Syringes which have been disposed of, being repacked and sold off to unsuspecting buyers. 

Bio-Medical Waste Management & Handling Rules Notifications and Amendments 

On 20th July 1998 Ministry of Environment and Forests (MoEF), Govt. of India, Framed a rule known as 

‘Bio- medical Waste (Management and Handling) Rules’ 

• 1st Amendment Dated 06/03/2000  

• 2nd Amendment Dated 17/09/2003   

     It provides uniform guidelines and code of practice for management and handling of biomedical wastes 

generated from Hospitals, clinics & other institutions generating Biomedical Waste. 

     These rules apply to all persons who generate, collect, receive, store, transport, treat, dispose, or handle 

bio medical waste in any form & shall not apply to-  

• Radioactive waste as covered under the “Atomic energy Act 1962”  

• Hazardous chemicals covered under the “Manufacture, storage & import of hazardous chemicals 

Rules 1989” Wastes covered under the Municipal solid wastes Rules 2000  
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• The lead acid batteries covered under the “Batteries Rules 2001”  

Steps involved in management of biomedical wastes: 

• Generation and Accumulation 

• Handling and storage 

• Transport and Disposal 

STEP 1: Generation and accumulation (segregation) 

    BMW generated by health care centres, should be collected in the containers, which are leak-proof and 

strong to prevent breakage during handling. It should not be mixed with other wastes. 

(i) Containers of BMW are marked with bio hazard symbol. The colour of marking is red or off red. 

(ii) Discarded sharp materials are collected in specialised boxes called needle boxes. 

Classification of BMW: BMW are segregated and classified into 10 categories. 

Types of bio-medical wastes 

Category No. Type of wastes Treatment and Disposal 

1 Human Anatomical Waste 

Example: Human tissues, organs, body parts 

Incineration (or) deep burial 

2 Animal Wastes 

Example: Waste generated by veterinary hospitals, 

animal houses like body parts, bleeding parts, animal 

tissues  

Incineration (or) deep burial 

3 Microbiology and Bio-technology waste 

Example: Waste from laboratory cultures, specimens of 

micro organisms 

Microwaving (or) 

incineration 

4 Waste sharps 

Example: Needles, syringes, blades, glass 

Disinfection (or) 

microwaving 

5 Discarded Medicines and Cytotoxic drugs 

Example: Out-dated, contaminated and discarded 

medicines 

Incineration (or) destruction 

and drugs disposal in secured 

landfills 

6 Solid Waste 

Example: Items contaminated with blood, body fluids 

including cotton, beddings 

Incineration (or) 

microwaving 

7 Solid Waste 

Example: Waste generated from disposable items 

Autoclaving (or) 

microwaving 

8 Liquid wastes 

Example: Laboratory washing, cleaning and 

disinfection activities 

Discharge into drains and 

disinfection by chemical 

treatment 

9 Incineration ash Disposal in municipal 
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Example: Ash from incineration of any BMW landfills 

10 Chemical wastes 

Example: Chemicals used in hospitals, laboratories 

Chemical treatment 

 

STEP II: Handling and storage 

     Handling refers to the act of manually moving BMW between the point of generation, accumulation 

areas, storage locations and on-site treatment facilities. 

    No untreated BMW shall be kept stored beyond a period of 48 hours. 

STEP III: Treatment and Disposal 

     The aim of BMW treatment is to reduce the wastes and make the waste unrecognizable. Treatment may 

occur in two places: 

(i) On-site treatment: It involves use of relatively expensive equipment’s and is used only by very large 

hospitals and major universities. 

(ii) Off-site treatment: It involves hiring of a BMW disposal service. 

Type of treatment 

(a) Incineration: It will destroy pathogens and sharps. 

(b) Autoclave: It uses steam and pressure to sterilize the waste or reduce its microbiological contents. 

(c) For liquids 1-10% solution of bleach load can be used to disinfect BMW. 

Disposal 

Waste liquids may be disposed of to a sanitary sewer that leads to a sewage treatment plant. 

Problems Associated With the Implementation 

• Mixing of BMW with the municipal waste 

• Non-registration with the recycling units 

• Illegal dumping of bio-medical waste 

• Irregularity in waste collection 

• Lack of awareness 

• Lack of sufficient space 

• Mixing of infectious liquid waste with the common sewage 

(Or) 

      16. (b) Analyse the environmental effects of extracting and using mineral resources and write  

                  the remedies taken. 

ENVIRONMENTAL EFFECTS OF EXTRACTING AND USING MINERAL RESOURCES: 

Impacts of mining: Mining is done to extract minerals from deep deposits in soil. 

Environmental damages caused by mining activities are as follows: 

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with underlying soil 

mantle and overlying rock masses. This results in destruction of landscape in the area. 
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(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in houses, 

buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines leading to serious 

disasters. 

(iii) Groundwater contamination: Mining pollutes the groundwater. Sulphur, usually present as an 

impurity in many ores is known to get converted into sulphuric acid through microbial action, thereby 

making the water acidic. 

(iv) Surface water pollution: The acid mine drainage often contaminates the nearby streams and lakes. The 

acidic water, radioactive substances like uranium, heavy metals also contaminate the water bodies and kill 

aquatic animals. 

(v) Air pollution: In order to separate and purify the metal from other impurities in the ore, smelting is done 

which emits enormous quantities of air pollutants. Oxides of sulphur, arsenic, cadmium and lead etc. shoot 

up in the atmosphere near the smelters and the public suffers from several health problems.  

(vi) Occupational Health Hazards: Miners working in different type of mines suffer from asbestosis, 

silicosis, black lung disease etc.  

Remedial measures: 

• Adopting eco-friendly  mining technology 

• Utilization of low grade ores by using microbial – leaching technique. In this method, the ores are 

inoculated with the desired strains of bacteria like Thiobacillus ferroxidans, which remove the 

impurities and leave the pure mineral. 

• Re-vegetating mined areas with appropriate plants 

• Gradual restoration of flora 

• Prevention of toxic drainage discharge. 

CASE STUDIES  

Mining and quarrying in Udaipur 

Soap stones, building stone, and dolomite mines spread over 15,000 hectares in Udaipur have caused many 

adverse impacts on environment. About 150 tons of explosives are used per month in blasting. The Maton 

mines have badly polluted the Ahar river.  The hills around the mines are suffering from acute soil erosion. 

The waste water flows towards a big tank of “Bag Dara". Due to scarcity of water people are compelled to 

use this effluent for irrigation purpose. 

Mining in Sariska Tiger Reserve in Aravalli range 

The Aravalli range is spread over about 692 Km in the North-West India covering Gujarat, Rajasthan, 

Haryana, and Delhi. The hill is rich in mineral resources. Mining operations within and around the Sariska 

Tiger reserve has left many areas permanently infertile and barren. The precious wild life is under serious 

threat.  
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Question Paper Code: 77165 

B.E/B.Tech. DEGREE EXAMINATION, APRIL/MAY 2015 

Common to Third/Fourth/Fifth/Sixth Semester 

Civil Engineering 

GE8291 – ENVIRONMENTAL SCIENCE AND 

ENGINEERING (.) Time: Three Hours                                                                                         Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. What are food chains? 

Food chain: The sequence of eating and being eaten in ecosystem. 

2. Define biodiversity. 

Biodiversity: Defined as the variety and variability among all groups of living organisms and the 

ecosystem in which they occur. 

3. What do you mean by noise pollution? 

Noise pollution: Defined as the unwanted, unpleasant or disagreeable sound that caused discomfort 

for all living beings. 

4. What is acid rain? 

Acid rain: Presence of excessive acids in rain water. The presence of SO2 and NO2 gases in the 

atmosphere decreases the pH of the water during the rainfall. This type of precipitation of water is 

called acid rain or acid deposition or acid precipitation. 

5. What are renewable and non-renewable energy resources? 

Renewable energy resources: These resources are capable of being regenerated by ecological 

processes within a reasonable time period. Examples: Water, soil, air, etc. 

Non-renewable energy resources: These resources are not capable of being regenerated by 

ecological processes. Examples: Minerals, coal, etc. 

6. What is desertification? 

Desertification: It is the progressive destruction or degradation of arid or semi-arid lands to desert. 

Reasons: Deforestation, overgrazing, mining and quarrying. 

7. What is consumerism? 

Consumerism: It refers to the consumption of resources by the people. It is an organized movement 

of citizens and government. 

8. What do you mean by disaster management? 

Disaster management: It is defined as the organization and management of resources and 

responsibilities for dealing with all humanitarian aspects of emergencies, in particular preparedness, 

response and recovery in order to lessen the impact of disasters. 

 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



2 

 

9. Define population explosion. 

Population explosion: Enormous increase in population, due to low death rate (Mortality) and high 

birth rate (Natality). 

10. List out the advantages of family welfare programmes. 

Advantages of family welfare programmes: 

• It enables to improve women’s health, education and employment. 

• It encourages late marriages and later child-bearing. 

• It prevents and control of communicable diseases. 

• It promotes vigorously the small family norms. 

 

PART B – (5 × 16 = 80 Marks) 

11. (a) (i) Describe the types, characteristic features, structure and functions of  aquatic  

           ecosystems.          (8) 

AQUATIC ECOSYSTEM 

This deals with water bodies. The major types of organisms found in aquatic environments are determined 

by water salinity. 

Types of aquatic ecosystems: Based on the salinity it is classified into two types. 

(i) Fresh water ecosystem: Ponds, lakes, rivers, streams 

(ii) Marine/ salt water ecosystem: Oceans, estuaries 

(1) Fresh water ecosystem: 

� POND ECOSYSTEM 

Characteristic features of pond ecosystem 

1. Pond is temporary, only seasonal. 

2. It is stagnant fresh water body. 

3. Pond gets polluted easily due to limited amount of water. 

Structure and Function of Pond ecosystem 

1. Abiotic components: Temperature, light, water, organic and inorganic compounds. 

2. Biotic components:  

(a) Producers: They are of 2 types 

(i) Phytoplankton: These are microscopic aquatic plants, which freely float on the water surface.  

Example:Algae, pandorina. 

(ii) Microphytes: These are large floating plants and submerged plants. Example: Hydrilla, wolfia. 

(b) Consumers: (i) Primary consumers (Zooplanktons): These are microscopic animals which float freely 

on the water surface. Example: Protozoa, very small fish, ciliates. 

 (ii) Secondary consumers (Carnivores): Insects like water beetles and small fish. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Fungi, bacteria, flagellates. 
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� LAKE ECOSYSTEM 

Lakes are supplied water by rainfall, melting snow and streams. 

Types of lakes 

1. Oligotrophic lakes: They have low nutrient concentrations. 

2. Eutrophic lakes: They are over nourished by nutrients like N and P. 

3. Dystrophic lakes: They have low pH, high humic content and brown waters. 

4. Volcanic lakes: They receive water from magma after volcanic eruptions. 

5. Meromictic lakes: They are rich in salts. 

6. Artificial lakes: They are created due to construction of dams. 

Zones of lake 

Depending upon their distance from the shore, a lake consists of 4 distinct zones. 

1. Littoral zone: It is the top layer of the lake. It has shallow water. 

2. Limnetic zone: It lies below the littoral zone, where effective penetration of sunlight takes place. 

3. Profundal zone: This is the deep open water, where it is too dark. 

4. Benthic zone: This layer is the bottommost layer of the lake. 

Characteristic feature of Lake Ecosystem 

1. Lake is shallow fresh water body. 

2. It is a permanent water body with large water resources. 

3. It is useful for irrigation and drinking purpose. 

Structure and function of Lake Ecosystem 

1. Abiotic components: Temperature, light, proteins and lipids. 

2. Biotic components: 

(a) Producers: These are the green plants which may be submerged, free floating and amphibious plants. 

Example: Phytoplankton, algae  

(b) Consumers: 

(i) Primary consumers (Zooplankton): Ciliates, protozoans. 

(ii) Secondary consumers (Carnivores): Insects and small fishes. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Bacteria and fungi 

� RIVER/STREAM ECOSYSTEM 

The running water of a river or stream is well oxygenated, because it absorbs oxygen from air. The numbers 

of animals are low in river or stream. 

Characteristic features of river or stream ecosystem 

1. It is fresh water and free flowing water system. 

2. Due to mixing of water, dissolved oxygen content is more. 

3. River deposits large amount of nutrients. 

Structure and function of river ecosystem 
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1. Abiotic components: Temperature, light, pH, nutrients. 

2. Biotic components:  

(a) Producers: Phytoplankton, algae, water grasses. 

(b) Consumers:  

(i) Primary consumers: Water insects, snails 

(ii) Secondary consumers: Birds and mammals 

(c) Decomposers: Bacteria, fungi 

� MARINE/OCEAN ECOSYSTEM 

Oceans cover more than two thirds of earth’s surface. It supplies a vast variety of sea products and drugs. It 

has high concentration of salts and minerals. 

Zones of Oceans 

The oceans have two major life zones. 

(i) Coastal zone: It is relatively nutrient rich, shallow water and has high productivity because of high 

nutrients and sunlight. 

(ii) Open sea: It is the deeper part of the ocean and is vertically divided into 3 regions. 

(a) Euphotic zone: It receives abundant light and shows high photosynthetric activity. 

(b) Bathyal zone: It receives dim light and is geologically active. 

(c) Abyssal zone: It is the dark zone and is very deep (2000 to 5000 m). 

Characteristic features of marine ecosystem 

1. It occupies a large surface area with saline water. 

2. Since, ships, submarines can sail in ocean a large number of commercial activities are carried out. 

3. It is rich in biodiversity. 

4. It moderates the temperature of earth. 

Structure and function of marine ecosystem 

1. Abiotic components: Temperature, light, NaCl, KCl. 

2. Biotic components: 

(a) Producers: Phytoplankton and marine plants 

(b) Consumers: 

(i) Primary consumers (Herbivores): Crustaceans, molluscs 

(ii) Secondary consumers (Carnivores): Herring, mackerel 

(iii) Tertiary consumers: Cod 

(c) Decomposers: Bacteria, fungi. 

� ESTUARINE ECOSYSTEM 

“An estuary is a partially enclosed coastal area at the mouth of a river which joins the sea”. They are rich 

in nutrients and have high food potential. 

Characteristics of estuarine ecosystem 

1. Estuaries are transition zones, which are strongly affected by tides of sea. 
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2. Water characteristics are periodically changed. 

3. The living organisms here have wide tolerance. 

4. Salinity in estuaries are highest in summer and lowest in winter. 

Structure and function of estuarine ecosystem 

1. Abiotic components: Temperature, pH, sodium and potassium salts. 

2. Biotic components: 

(a) Producers: Marsh grasses, sea weeds, sea grasses. 

(b) Consumers: Oysters, Crabs, small fishes. 

(c) Decomposers: Bacteria, fungi. 

 

      11. (a) (ii) What are the major causes of man-wild conflicts? Discuss the remedial steps that can  

                        curb the conflict.          (8) 

MAN - WILDLIFE CONFLICTS 

• Man-Wildlife conflicts arise, when wildlife starts causing immense damage and danger to the man. 

• Under such condition it is very difficult for the forest department to compromise the affected 

villagers and to gain the villagers support for wildlife conservation. 

Examples for man wildlife conflicts 

• In Sambalpur, Orissa, 195 humans were killed in the last 5 years by elephants. In retaliation, the 

villagers have killed 98 elephants and badly injured 30 elephants. 

• A man eating tiger killed 16 Nepalese people and one 4 year old child inside the Royal Chitwan 

National Park, Katmandu. Now, the park has become a zone of terror for the locals. 

• Very recently, two men were killed by leopard in Powai, Mumbai. 

• In the border of Kote-Chamarajanagar, Mysore, several elephants were killed because of the massive 

damage done by the elephants to the farmer’s cotton and sugarcane crops. 

FACTORS INFLUENCING MAN-WILDLIFE CONFLICT 

• Shrinking of forest cover compels wildlife to move outside the forest and attack the fields and 

humans. 

• Human encroachment into the forest area induces a conflict between man and wildlife. 

• Injured animals have a tendency to attack man. Usually the female wildlife attacks the human if she 

feels that her new born cubs are in danger. 

• Often the villagers put electric wiring around their crop fields. The elephants get injured, suffer in 

pain and start violence. 

• Earlier, forest departments used to cultivate sugarcane, paddy, coconut trees, in the sanctuaries. 

When the favourite food of elephants (i.e. bamboo) was not available, they feed them to the 

elephants. But, now due to lack of such practices the wild animals move out of the forest for 

searching food. 
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• The cash compensation paid by the Government for the damage caused by the wild animals, is not 

enough. Therefore, the agonized farmers get revengeful and kill the wild animals. 

• Garbage near human settlements or food crops near forest areas attracts wild animals. 

REMEDIAL MEASURES 

• Solar power fencing must be provided along with electric current proof trenches to prevent the 

animals from entering into the fields. 

• Cropping pattern should be changed near the forest borders. 

• Adequate food and water should be made available for the wild animals within forest zones. 

• The developmental and constructional work in and around forest region must be stopped. 

• Adequate crop and cattle compensation schemes must be started. 

(Or) 

11. (b) (i) Explain the following: (1) Ecological succession (2) Ecological pyramid  (8)   

ECOLOGICAL SUCCESSION 

“The progressive replacement of one community by another till the development of a stable community in a 

particular area is called ecological succession”. 

Stages of Ecological succession 

1. Pioneer Community: 

The first group of organisms which establish their community in an area is called ‘Pioneer community’. 

2. Seres or Seral Stage: 

The various developmental stages of a community is called ‘seres’. 

Community : Group of palnts or animals living in an area. 

Types of ecological succession 

1. Primary succession: Involves gradual establishment of biotic communities on a lifeless ground. 

2. (a) Hydrarch: Establishment starts in watery area(lake,pond) 

3. (b) Xerarch: Establishment starts in dry land (desert, rocks) 

4. Secondary succession: Involves the establishment of biotic communities in an area, where some type 

of biotic community is already present. 

Process of ecological succession 

Ecological succession takes place in the following steps: 

1. NUDATION: It is the development of bare land without any life form. 

2. INVASION: It is the establishment of one/more species on a bare land through migration followed 

by establishment. 

(a) MIGRATION: Migration of seeds by wind. 

(b) ESTABLISHMENT: Seeds germinate and establish the pioneer community. 

3. COMPETITION: As number of species increase, there is competition between same and different 

species for space,water and nutrients. 
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4. REACTION: Living organisms take water and nutrients grow and modify the environment called 

“Reaction”. This modification is favourable to some and unfavourable to some existing species 

leading to formation of seral communities. 

5. STABILIZATION: It leads to the formation of a stable community which is in equilibrium with the 

environment. 

ECOLOGICAL PYRAMID (Out of Syllabus) 

11. (b) (ii) Explain the major factors that are responsible for the loss of biodiversity.  (8) 

THREATS (OR LOSS) TO BIODIVERSITY 

Any disturbance in an natural ecosystem tend to reduce its biodiversity. The waste generated due to increase 

in human population and industrialization, spoils the environment and leads to more diversity in biological 

species. Any change in the system leads to major imbalance and threatens the normal ecological cycle. 

CAUSES FOR LOSS OF BIODIVERSITY (OR) VARIOUS THREATS TO BIODIVERSITY 

(1) HABITAT LOSS 

The loss of populations of interbreeding organisms is caused by habitat loss and it threatens many plant and 

animal species. 

FACTORS INFLUENCING HABITAT LOSS: 

1. DEFORESTATION 

The loss of habitat is mainly caused by deforestation activities. Forest and grasslands have been 

cleared for conversion into agricultural lands or settlement areas or developmental projects. The 

forest and grasslands are the natural homes of thousands of species, which disintegrate due to loss of 

their natural habitat. 

2. DESTRUCTION OF WETLANDS 

The wetlands, estuaries and mangroves are destroyed due to draining, filling and pollution, which 

cause huge biodiversity loss. 

3. HABITAT FRAGMENTATION 

Sometimes the habitat is divided into small and scattered patches. This phenomenon is known as 

habitat fragmentation. Due to this many wild animals and songbirds are vanishing. 

4. RAW MATERIAL 

For the production of hybrid seed, the wild plants are used as raw materials. As a result, many plant 

species become extinct. 

5. PRODUCTION OF DRUGS 

Many pharmaceutical companies collect wild plant for the production of drugs.Therefore several 

medicinal plant species are on the verge of extinction. 

6. ILLEGAL TRADE 

Illegal trade on wild life also reduces the biodiversity and leads to habitat loss. 

7. DEVELOPMENTAL ACTIVITIES 
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Construction of massive dams in the forest areas, discharge industrial effluents which kill the birds 

and other aquatic organisms. 

(2) POACHING OF WILD LIFE 

Poaching means killing of animals or commercial hunting. It leads to loss of animal biodiversity. 

• Subsistence poaching: Killing animals to provide enough food for their survival is called 

subsistence poaching. 

• Commercial poaching: Hunting and killing animals to sell their products is commercial poaching. 

FACTORS INFLUENCING POACHING:  

1. HUMAN POPULATION 

Increased human population in our country has led to pressure on forest resources, which ultimately 

causes degradation of wildlife habitats. 

2. COMMERCIAL ACTIVITIES 

Though international ban on trading the products of endangered species, smuggling of wildlife 

products continues.Since the trading of such wildlife products is highly profit, poaching makes the 

poachers to just hunt these prohibited wildlife and smuggle it to other countries. 

(a) Wild life products: Furs, horns, tusks, live specimens, herbal products. 

(b) Wealth of wildlife: The developing countries in Asia, America and Africa have riches source of 

biodiversity. 

(c) Importers of wildlife: The rich countries in Europe and North America, Japan, Taiwan, Hon 

Kong are the major importer of wildlife products (or) wildlife itself. 

  EXAMPLES: 

• ELEPHANT: Killed for its ivory. 

• SEAHORSES AND STAR TURTLES: These valuable species are also illegally sold into the 

foreign market for want of money. 

• BLUE MORPHO BUTTERFLY: In Brazil it is poached for making attractive trays and other 

objects. 

• BENGAL TIGERS: Its fur is sold in the foreign market. 

REMEDIAL MEASURES 

1. Illegal hunting and trade of animals and animal products should be stopped immediately. 

2. We should not purchase fur coat, purse or bag or items made of crocodile skin or python skin. 

3. Biodiversity laws should be strengthened. 

(3) MAN - WILDLIFE CONFLICTS 

• Man-Wildlife conflicts arise, when wildlife starts causing immense damage and danger to the man. 

• Under such condition it is very difficult for the forest department to compromise the affected 

villagers and to gain the villagers support for wildlife conservation. 

Examples for man wildlife conflicts 
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• In Sambalpur, Orissa, 195 humans were killed in the last 5 years by elephants. In retaliation, the 

villagers have killed 98 elephants and badly injured 30 elephants. 

• A man eating tiger killed 16 Nepalese people and one 4 year old child inside the Royal Chitwan 

National Park, Katmandu. Now, the park has become a zone of terror for the locals. 

• Very recently, two men were killed by leopard in Powai, Mumbai. 

• In the border of Kote-Chamarajanagar, Mysore, several elephants were killed because of the massive 

damage done by the elephants to the farmer’s cotton and sugarcane crops. 

FACTORS INFLUENCING MAN-WILDLIFE CONFLICT 

• Shrinking of forest cover compels wildlife to move outside the forest and attack the fields and 

humans. 

• Human encroachment into the forest area induces a conflict between man and wildlife. 

• Injured animals have a tendency to attack man. Usually the female wildlife attacks the human if she 

feels that her newborn cubs are in danger. 

• Often the villagers put electric wiring around their crop fields. The elephants get injured, suffer in 

pain and start violence. 

• Earlier, forest departments used to cultivate sugarcane, paddy, coconut trees, in the sanctuaries. 

When the favourite food of elephants (i.e. bamboo) was not available, they feed them to the 

elephants. But, now due to lack of such practices the wild animals move out of the forest for 

searching food. 

• The cash compensation paid by the Government for the damage caused by the wild animals, is not 

enough. Therefore, the agonized farmers gets revengeful and kill the wild animals. 

• Garbage near human settlements or food crops near forest areas attracts wild animals. 

REMEDIAL MEASURES 

• Solar power fencing must be provided along with electric current proof trenches to prevent the 

animals from entering into the fields. 

• Cropping pattern should be changed near the forest borders. 

• Adequate food and water should be made available for the wild animals within forest zones. 

• The developmental and constructional work in and around forest region must be stopped. 

• Adequate crop and cattle compensation schemes must be started. 

 

12. (a) (i) Explain the causes, effects and control measures of air pollution.   (8) 

AIR POLLUTION 

Definition 

     Air pollution may be defined as, “the presence of one or more contaminants like dust, smoke, mist 

and odour in the atmosphere which are injurious to human beings, plants and animals.” 

Sources of Air Pollution 

1. Natural sources: These pollutants are caused by the natural sources. 
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Examples: volcanic eruptions, forest fires, biological decay, pollen grains, marshes, etc. 

2. Man-made (anthropogenic) activities 

Examples: thermal power plants, vehicular emissions, fossil fuel burning, agricultural activities etc. 

Classification of Air Pollution 

Depending upon the form (origin) of pollutants present in the environment, they are classified as 

�Primary air pollutants. 

�Secondary air pollutants 

1. Primary air pollutants: primary air pollutants are those emitted directly in the atmosphere in harmful 

form. 

Examples: CO, NO, SO2, etc. 

Indoor air pollutants 

         Indoor air pollutants are primary air pollutants. The most important indoor air pollutant is radon gas. 

Sources (causes) of indoor air pollutants 

�Radon gas emitted from the building materials like bricks, concrete, tiles, etc., which  are  

    derived from soil containing radium. 

�It is also present in natural gas and ground water and is emitted indoors while using them. 

�Burning of fuels in the kitchen, cigarette smoke liberates the pollutants like CO, SO2                          

   formaldehyde, BAP (benzo-(a) pyrene). 

2. Secondary air pollutants: Some of the primary air pollutants may react with one another or with the 

basic components of air to form new pollutants. They are called as secondary air pollutants. 

Examples:      NO/NO2 � (HNO3/HNO3) etc., 

Common air pollutants sources (causes) and their effects 

        1. Carbon monoxide (CO) 

Description 

       It is a colorless, odourless gas that is poisonous to air-breathing animals. It is formed during the 

incomplete combustion of carbon containing fuels. 

2C+ O2 � 2CO 

Human sources (causes) 

      Cigarette smoking, incomplete burning of fossil fuels. About 77% comes from motor vehicle exhaust. 

Health effects 

       Reacts with haemoglobin in red blood cells and reduce the ability of blood to bring oxygen to body cells 

and tissues, which causes headaches and anemia. At high levels it causes coma, irreversible brain cell 

damage and death. 

Environmental effects 

       It increases the global temperature. 

 

2. Nitrogen dioxide (NO2) 
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Description 

       It is a reddish-brown irritating gas that gives photo chemical smog. In the atmosphere it can be 

converted into nitric acid (HNO3). 

NO2 + Moisture � HNO3 

Human sources (causes) 

         Fossil fuel burning in motor vehicles (49%) and power industrial plants (49%). 

Health effects 

      Lung irritation and damage. 

Environmental effects: 

 Acid deposition of HNO3 can damage trees, soils and aquatic life in lakes, HNO3  can corrode metals and 

eat away stone on buildings, statues and monuments. NO2 Can damage fabrics. 

3. Sulphur dioxide (SO2) 

Description: 

 It is a colorless and irritating gas. It is formed mostly from the combustion of sulphur containing fossil fuels 

such as coal and oil. In the atmosphere it can be converted to sulphuric acid (H2SO4) which is a major 

component of acid deposition. 

Human sources (causes) 

      Coal burning in power plants (88%) and industrial processes (10%). 

Health effects 

     Breathing problems for healthy people. 

Environmental effects 

    Reduce visibility, acid deposition of H2SO4 can damage trees, soils and aquatic life in lakes. 

4. Suspended particulate matter (SPM) 

Description 

      It includes variety of particles and droplets (aerosols).They can be suspended in atmosphere for short 

periods to long periods. 

Human sources (causes) 

     Burning coal in power and industrial plants (40%), burning diesel and other fuels in vehicles (17%), 

agriculture, unpaved roads, construction etc. 

Health effects 

    Nose and throat irritation, lung damage, bronchitis, asthma, reproductive problems and cancer. 

Environmental effects 

    Reduce visibility, acid deposition of H2SO4 can damage trees, soils and aquatic life in lakes. 

5. Ozone (O3) 

Description 

     Highly reactive irritating gas with an unpleasant odour that forms in the troposphere. It is a major 

component of photochemical smog. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



12 

 

Human sources (causes) 

     Chemical reaction with volatile organic compounds (emitted mostly by cars and industries) and nitrogen 

oxides. 

Environmental effects: Moderates the climate. 

6. Photochemical smog 

Description 

      The brownish smoke like appearance that frequently forms on clear, sunny days over large cities with 

significant amounts of automobile traffic. 

Human sources (causes) 

      It is mainly due to chemical reactions among nitrogen oxides and hydrocarbon by sunlight. 

Health effects 

     Breathing problems, cough, eye, nose and throat irritation, heart diseases, reduces resistance to colds and 

pneumonia. 

Environmental effects 

      Ozone can damage plants and trees. Smog can reduce visibility. 

7. Lead (pb) 

Description 

      Solid toxic metal and its compounds, emitted into the atmosphere as particulate matter. 

Human sources (causes) 

         Paint, smelters (metal refineries), lea manufacture, storage batteries, leaded petrol. 

Health effects 

       Accumulates in the body, brain and other nervous system damage and mental retardation (especially in 

children); digestive and other health problems, some lead-containing chemicals cause cancer in test animals. 

Environmental effects: Can harm wild life 

8. Hydrocarbons (aromatic and aliphatic) 

Description 

       Hydrocarbons especially lower hydrocarbons get accumulated due to the decay of vegetable matter. 

Human sources (causes): Agriculture, decay of plants, burning of wet logs. 

Health effects: Carcinogenic. 

Environmental effects 

        It produces an oily film on the surface and do not as such causes a serious problem until they react to 

form secondary pollutants. Ethylene causes plant damage even at low concentrations. 

9. Chromium (cr) 

Description: It is a solid toxic metal, emitted into the atmosphere as particulate matter. 

Human sources (causes) 

     Paint, smelters, chromium manufacture and chromium plating. 

Health effects 
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     Perforation of nasal septum, chrome holes, gastro intestinal ulcer, central nervous system disease and 

cancer. 

Control measures of air pollution 

         The atmosphere has several built-in self-cleaning processes such as dispersion, gravitational settling, 

flocculation, absorption, rain washout and so on, to cleanse the atmosphere. In terms of a long range control 

of air pollution, control of contaminants at their source is a more desirable and effective method through 

preventive or control technologies. 

1. Source control 

       Since we know the substances that cause air pollution, the first approach to its control will be through 

source reduction. Some actions that can be taken in this regard are as follows: 

�Use only unleaded petrol. 

�Use petroleum products and other fuels that have low sulphur and ash content. 

�Reduce the number of private vehicles on the road by developing an efficient public-    

    transport system and encouraging people to walk or use cycles. 

�Ensure that houses, schools, restaurants and places where children play are not located on  

    busy streets. 

�Plant trees along busy streets because they remove particulates and carbon monoxide, and  

   absorb noise. 

�Industries and waste disposal sites should be situated outside the city centre preferably  

   downwind of the city. 

�Use catalytic converters to help control the emissions of carbon monoxide and  

    hydrocarbons. 

2. Control measures in industrial centers 

�The emission rates should be restricted to permissible levels by each and every industry. 

�Incorporation of air pollution control equipment in the design of the plant layout must be made  

    mandatory. 

�Continuous monitoring of the atmosphere for the pollutants should be carried out to know  

      the emission levels. 

Equipment’s used to control air pollution 

       Air pollution can be reduced by adopting the following approaches. 

�To ensure sufficient supply of oxygen to the combustion chamber and adequate temperature so  

    that the combustion is complete, eliminating much of the smoke consisting of partly burnt     

    ashes and dust. 

�To use mechanical devices such as scrubbers, cyclones, bag houses and electro-static  

    precipitators manufacturing process. 

�Chemical treatment to deal with factory fumes. 

The disposal of the collected air pollutants is equally important for successful control of air pollution. 
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12. (a) (ii) Explain the control and prevention measures of municipal solid wastes. (8) 

Process of solid waste management (or) process of preventing solid waste generation in urban areas 

             Solid waste management includes the waste generation, mode of collection, transportation, 

segregation of wastes and disposal techniques. 

Steps involved in solid waste management 

              Two important steps of solid waste management is 

              Reduce, reuse and recycle, before destruction and safe storage of wastes. 
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I. Reduce reuse and recycle (3R) 

(a) Reduce the usage of raw materials 

             If the usage of raw materials is reduced, the generation of waste also gets reduced. 

(b) Reuse of waste materials 

(a)The refillable containers, which are discarded after use, can be reused. 

(b) Rubber rings can be made from the discarded cycle tubes, which reduce the waste generation during  

      manufacturing of rubber bands. 

 (c) Recycling of material 

       Recycling is the reprocessing of the discarded materials into new useful products. 

Examples: 

(a) Old aluminium cans and glass bottles are melted and recast into new cans and bottles. 

(b) Preparation of cellulose insulation from paper. 

(c) Preparation of fuel pellets from kitchen waste. 

(d) Preparation of automobiles and construction materials from steel cans. 

The above process saves money, energy, raw materials, and reduces pollution. 

II. Discarding wastes 

For discarding solid wastes the following methods can be adopted. 

Methods of disposal of solid waste 

(a) landfill (b) incineration (c) composting 

(a) Landfill: Solid wastes are placed in sanitary landfill system in alternate layers of 80cm thick refuse, 

covered with selected earth fill of 20cm thickness. After two or three years, solid waste volume shrinks by 

25-30% and the land is used for parks, roads and small buildings. 

                     The most common and cheapest method of waste disposal is dumping in sanitary land-fills 

which is invariably employed in Indian cities. Land-fill structure is built either into the ground or on the 

ground into which the waste is dumped. The method involves spreading the solid waste on the ground, 

compacting it and then covering it with soil at suitable intervals. 

Advantages 

1.It is simple and economical. 

2.Segregation not required. 

3.Land filled areas can be reclaimed and used for other purposes. 

4.Converts low-lying, marshy waste-land into useful areas. 

5.Natural resources are returns to soil and recycled. 

Disadvantages 

1.A large area is required. 

2.Since land is available away from town, transportation cost is heavy. 

3.Bad odours, if landfills are not properly managed. 

4.The land filled areas will be the sources of mosquitoes and flies and hence insecticides  

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



16 

 

   and pesticides are to be applied at regular intervals. 

5.Causes fire hazard due to the formation of methane in wet weather. 

(b) Incineration: It is a hygienic way of disposing solid waste. It is more suitable if the waste contains more 

hazardous materials and organic content. It is a thermal process and is very effective for detoxification of all 

combustible pathogens. It is an expensive technology compared to land-fill and composting because 

incinerators are costly. 

     In this method the municipal solid wastes are burnt in a furnace called incinerator. The combustible 

substances such as rubbish, garbage, dead organisms and the non-combustible matter such as glass, 

porcelain, metals are separated before feeding to incinerators. The non-combustible materials can be left out 

for recycling and reuse. The left out ashes and clinkers from the incinerators may be accounted for only 

about 10 to 20% which need further disposal either by sanitary landfill or by some other means. 

      The heat produced in the incinerator during the burning of refuse is used in the form of steam power for 

generation of electricity throughout turbines. The municipal solid waste is generally wet but has a very high 

calorific value so it has to be dried up first before burning. The waste is dried in preheater from where it is 

taken into large incinerate about 100 to 150 tonnes per hour. The temperature normally maintained in a 

combustion chamber is about 700
o
c and may be increased to about 1000

o
c when electricity is to be 

generated. 

Advantages 

1.The residue is only 20-25% of original weight; the clinker can be used after treatment. 

2.It requires very little space. 

3.Cost of transportation is not high as incinerators located within city limits. 

4.Safest then hygienic point of view. 

5.An incinerator plant of 300 tonnes per day capacity can generate 3MW of power. 

Disadvantages 

1.Its capital and operating cost is high. 

2.Needs skilled personnel. 

3.Formation of smoke, dust and ashes needs further disposal, which causes air pollution 

(c) Composting: It is another popular method practiced in many cities in our country. In this method, bulk 

organic waste is converted into fertilizing manure by biological action. 

 The separated compostable waste is dumped in underground earthen trenches in layers of 1.5m and is 

finally covered with earth of about 20 cm and left over for decomposition. Sometimes certain 

microorganisms such as actinomycetes are introduced for active decomposition. Within 2 to 3 days 

biological action starts, the organic matters are being destroyed by actinomycetes and lot of heat is liberated 

increasing the temperature of the compost by about 75
o
c and finally the refuse is converted to powdery 

brown coloured odourless mass known as humus and has a fertilizing value which can be used for 

agricultural field. The compost contains lot of nitrogen essential for plant growth apart from phosphates and 

other minerals. 
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      World Health Organisation (WHO) has set up a compost plant in New Delhi in 1981 with a capacity to 

handle 90 to 100 tonnes of waste every day. The prepared compost was supplied to nurseries, kitchen 

gardens and horticulture department. The composting technology is widely employed in developing 

countries. 

Advantages 

1.When the manure is added to soil, it increases the water retention and ion-exchange capacity of soil. 

2.A number of industrial solid wastes can also be treated by this method. 

3.It can (manure) be sold thereby reducing the cost of disposing of wastes. 

4.Recycling-occurs. 

Disadvantages 

1.The non-consumables have to be disposed separately. 

2.Use of compost has not yet caught up with farmers and hence no assured market. 

(Or) 

12. (b) (i) Write briefly about the hazards caused by the nuclear wastes.    (8) 

NUCLEAR HAZARDS (POLLUTION) RADIO ACTIVE POLLUTION 

         The radiation hazard in the environment comes from UV, visible, cosmic rays and microwave 

radiation which produce genetic mutations in man. The biggest hazard comes from X-rays which account for 

95% of out radiation exposure other than cosmic rays. 

        Nuclear energy is used to produce clean electric power. The fuels used in nuclear plants are radioactive, 

they are critically dangerous and the waste materials are hazardous. Leakage may occur from several points 

which may be chronically radioactive. The nuclear wastes released by the nuclear reactor also emit 

radiations, if not properly stored. 

Sources of nuclear hazards 

Various sources of nuclear hazards are grouped into two types 

1.Natural source 

2.Man-made (Anthropogenic) sources. 

1. Natural sources: The important natural source is space, which emit cosmic rays. Soil, rocks, air, water, 

food and radioactive substances. 

2. Man-made sources: Man-made sources are nuclear power plants, X-rays, nuclear accidents, nuclear 

bombs, diagnostic kits, etc., where radioactive substances are used. 

EFFECTS OF NUCLEAR HAZARDS 

          Radiation pollution of the environment is one of the most horrible ecological crisis to which we are 

subjected severely. 

         Radioactive radiation affects the cells in the body and the function of glands and the organs. Unlike the 

other pollution, radioactive pollution can cause genetic disorders even in the subsequent generations. 

      Studies have shown that the health effects due to radiation are dependent on the level of dose. 

1. Exposure of the brain and central nervous system to high doses of radiation causes delirium, convulsions  
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    and death within hours or days. 

2. The use of eye is vulnerable to radiation. As its cell die, they become opaque forming cataracts that  

    impair sight. 

3. Acute radiation sickness is marked by vomiting; bleeding of the gums and in severe cases, mouth ulcers. 

4. Internal bleeding and blood vessel damage may show up as red spots on the skin. 

5. Nausea and vomiting often begin a few hours after the gastrointestinal tract is exposed. Infection of the  

    intestinal wall can kill weeks afterwards. 

6. Unborn children are vulnerable to brain damage may or mental retardation, especially if irradiation occurs  

    during formation of the central nervous system in early pregnancy. 

CONTROL MEASURES FROM NUCLEAR HAZARDS 

1.Nuclear devices should never explode in air. If these activities are extremely necessary then they should be 

exploded underground. 

2.In nuclear reactors, closed- cycle coolant system with gaseous coolants may be used to prevent extraneous 

activation products. 

3.Containments may also be employed to decrease the radioactive emission. It can be achieved by using 

tightly sealed boxes and closed cycle system. 

4.Production of radioactive isotopes should be minimized as once produced cannot be rendered harmless by 

any means except the passage of time. 

5.Minimum number of nuclear installations should be commissioned. 

6.Fission reactions should be minimized as the rate of decay of radio nuclide's and subsequent emission of 

radiation is unaltered by man. 

7.In the nuclear and chemical industries, the use of radioisotopes may be carried under a jet of soil or water 

instead of powder or gaseous forms. 

8.In the nuclear mines, wet drilling may be employed along with underground drainage. 

9.Extreme care should be exercised in the disposal of industrial wastes contaminated with radio nuclides. 

10.Nuclear medicines and radiation therapy should be applied when absolutely necessary with minimum 

doses. 

11.Use of high chimneys and ventilations at the working place where radioactive contamination is high. It 

seems to be effective way for dispersing radio-pollutants. 

12.Disposal methods are the possible ways to distribute the radio-pollutants. These methods make the 

pollutant in a confined place to spread over a large space such that pollution can be weakened and its effects 

can be reduced. 

Disposal of Radioactive wastes (Nuclear Hazards) 

        Since nuclear wastes are extremely dangerous the way in which they are disposed is strictly controlled 

by international agreement. 

Classification of radioactive wastes 

1. High level wastes (HLW) 
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2. Medium level wastes (MLW) 

3. Low level wastes (LLW) 

1. High level wastes 

Examples:     Spent nuclear fuel 

       HLW have a very high radioactivity per unit volume. They have to be cooled and stored for several 

decades by its producer before disposal. Since they are too dangerous, must be contained either by 

converting them into inert solids (ceramics) and then buried deep into earth or stored in deep salt mines. 

2. Medium level wastes 

Examples:        Filters, reactor components, etc., 

      MLW is solidification and is mixed with concrete in steel drums before being buried in deep mines or 

below the sea bed in concrete chambers. 

3. Low level wastes 

Examples:        Solids or liquids contaminated with traces of radioactivity. 

     LLW are disposed of in steel drum in concrete-lined trenches. 

 

12. (b) (ii) Explain in detail the role of an individual in pollution prevention.  (8)   

Role and responsibility of individual in pollution prevention 

1. Plant more trees. 

2. Help more in pollution prevention than pollution control. 

3. Use water, energy other resources effectively. 

4. Purchase recyclable, recycled and environmentally safe products. 

5. Use CFC free refrigerators. 

6. Use natural gas than coal 

7. Reduce deformation. 

8. Increase use of renewable resources. 

9. Remove NOx from motor vehicular exhaust. 

10. Use office machines in well ventilated areas. 

13. (a) (i) What are the effects of deforestation? Is deforestation justified? Comment. (8) 

DEFORESTATION is the process removal of forest resources due to manmade activities. Deforestation 

means destruction of forests.  

Causes of Deforestation 

1. Developmental Projects:   Development projects cause  deforestation in two ways. 

       1. Through submergence of forest area underwater. 

       2. Destruction of forest area. 

Examples: Big dams, hydroelectric projects, Road construction etc., 

2. Mining operations:   Mining have a serious impact on forest areas. Mining operation reduces the forest 

area. 
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Examples: Mica, coal, manganese, limestone, etc., 

3. Raw materials for industries: Wood is the important raw material for so many purposes. 

Examples: For making boxes furniture’s, plywood, match-boxes, pulp, etc. 

Every year in India, the demand for wood is increased. 

4. Fuel requirements: In India both rural and tribal population is dependent on the forest for meeting their 

daily need of fuel wood, which leads to the pressure on forest, ultimately to deforestation. 

5. Shifting cultivation: The replacement of natural forest ecosystem for monospecific tree plantation can 

lead to disappearance of number of plant and animal species. 

Examples:  India is the richest nation with more than15,000 species of plants, many of which is endangered 

due to deforestation. 

6. Forest fires: Forest fire is one of the major causes for deforestation. Due to human interruption and rise in 

ambient temperature, forest fire happens often nowadays. Thus, due to forest fire thousands of forest area 

gets destructed. 

 Consequences (or) ill effects (or) impact of deforestation on the environment 

  Since many people are dependent on the forest resources, deforestation will have the following social,  

economic and ecological effects. 

1. Global warming: The cutting and burning of forest trees increases the CO2 content in the atmosphere, 

which inturn changes the global climatic pattern, rising sea levels and depletion of the protective ozone 

layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of genetic 

diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, drought. Natural vegetation acts as 

a natural barrier to reduce the wind velocity, this in turn reduces soil erosion, 6000 million tons of soil get 

eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and changes. When the 

plants no longer exist, animals that depend on them for food and habitat become extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

 

13. (a) (ii) Discuss the impact of mining on environment and human health.   (8) 

MINING 

Mining is the process of extracting mineral resources and fossil fuels like coal from the earth. These deposits 

are found in the forest region and any operation of mining will naturally affect the forest. Mining operation 

requires removal of vegetation along with underlying soil mantle. 

Types of mining 

a) Surface mining: It involves mining of minerals from the shallow deposits. 

b) Underground mining: It involves mining of minerals from deep deposits. 
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• Open-pit mining 

• Dredging 

• Strip mining 

Steps involved in mining 

a) Exploration (investigation and searching of minerals) 

b) Development 

c) Exploitation (extraction of minerals) 

d) Ore processing (separation of ore) 

e) Extraction and purification of minerals  

     The extent of damage by underground mining to the forest resources is significantly less than that of 

surface mining. Hence, surface mining is adopted for mineral extraction, which needs enormous amount of 

land area for its operation and management. 

Effects of mining (or) Impacts of mining 

1. Mining   activity not only destroys trees, it also soil, water and air with heavy metal toxins that are almost  

    impossible to remove. 

 2. Destruction of natural habitat at the mine and waste disposal sites. 

3. Due to continuous removal of minerals, forest covers, the trenches are formed on the ground, leading to  

    water logged area, which inturn contaminates the ground water. 

4. During mining operations, the vibrations are developed, which leads to earthquake. 

5. When materials are disturbed in significant quantity during mining process, large quantities of sediment  

    are transported by water erosion. 

6. Noise pollution is another major problem from mining operations. 

7. Mining reduces the shape and size of the forest areas. 

8. Pollution of surface and ground water resources due to the discharge of waste minerals in water. 

9.  Migration of tribal people from mining areas to other areas for searching land and food.  

 (Or) 

13. (b) (i) Write a note on : (1) Food resources (2) Mineral resources    (8)   

(2) MINERAL RESOURCES 

Uses of minerals 

Mineral is an element or inorganic compound that occurs naturally. The main uses of minerals are as 

follows: 

(i) Development of industrial plants and machinery 

(ii) Generation of energy eg. coal, lignite, uranium. 

(iii) Construction, housing ,settlements 

(iv) Defense equipments- weapons, settlement 

(iv) Transportation means 

(v) Communication-telephone wires, cables, electronic devices. 
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(vi) Medical system- particularly in Ayurvedic System. 

(vii) Formation of alloys for various purposes 

(viii) Agriculture- as fertilizers, seed dressings and fungicides 

(ix) Jewellery- eg. Gold, silver, platinum, diamond.   

Impacts of mining: Mining is done to extract minerals from deep deposits in soil. 

Environmental damages caused by mining activities are as follows: 

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with underlying soil 

mantle and overlying rock masses. This results in destruction of landscape in the area. 

(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in houses, 

buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines leading to serious 

disasters. 

(iii) Groundwater contamination: Mining pollutes the groundwater. Sulphur, usually present as an 

impurity in many ores is known to get converted into sulphuric acid through microbial action, thereby 

making the water acidic. 

(iv) Surface water pollution: The acid mine drainage often contaminates the nearby streams and lakes. The 

acidic water, radioactive substances like uranium, heavy metals also contaminate the water bodies and kill 

aquatic animals. 

(v) Air pollution: In order to separate and purify the metal from other impurities in the ore, smelting is done 

which emits enormous quantities of air pollutants. Oxides of sulphur, arsenic, cadmium and lead etc. shoot 

up in the atmosphere near the smelters and the public suffers from several health problems.  

(vi) Occupational Health Hazards: Miners working in different type of mines suffer from asbestosis, 

silicosis, black lung disease etc.  

Remedial measures: 

• Adopting eco-friendly  mining technology 

• Utilization of low grade ores by using microbial – leaching technique. In this method, the ores are 

inoculated with the desired strains of bacteria like Thiobacillus ferroxidans, which remove the 

impurities and leave the pure mineral. 

• Re-vegetating mined areas with appropriate plants 

• Gradual restoration of flora 

• Prevention of toxic drainage discharge. 

(1) FOOD RESOURCES 

  Food is an essential requirement for the human survival. person has minimum food requirement. The main 

components of food are carbohydrates, fats, proteins, minerals and vitamins. 

World Food Problems 

During the last 50 years world grain production has increased almost three times. The per capita production 

is increased by about 50%. At the same time population growth increased at such a rate in less developed 

countries. Every 40 million people die of undernourishment and malnutrition. This means that every year 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



23 

 

our food problem is killing as many people as were killed by the atomic bomb dropped on Hiroshima during 

World War II. This statistics emphasize the need to increase our food production, and also to control 

population growth. It is estimated that 300 million are still undernourished..  

Types of Food Supply  

1.Croplands  

It mostly produces grains and provide about 76% of the world’s food.  

Examples: Rice, wheat, maize, barley, sugarcane, potato, etc.  

2. Rangelands  

 It produces food mainly from the grazing livestock and provide about 17% of the world’s food.  

Examples: Meat, milk, fruits, etc.  

3. Oceans 

Oceanic fisheries supply about 7% of the world’s food. Examples: Fish, prawn, crab, etc. 

Major Food sources  

The earth is provided with more than thousands of edible plants and animals. However, only 15 plants and 8 

terrestrial animal species supply 90% of our global intake of calories.  

Under nutrition and Malnutrition  

1. Nutritious (or) nutrition (or) nourished  

  To maintain good health and resist disease, we need large amount of macronutrients such as carbohydrates, 

proteins and fats and smaller amount of micronutrients such as vitamins A, and E and minerals such as iron, 

calcium and iodine.  

     The Food and Agriculture Organization (FAO) the minimum calorie Intake on a global scale is 2,500 

calories / day.  

2. Under nutrition  

People who cannot buy enough food to meet their basic energy needs (carbohydrates) suffer from under 

nutrition. They receive less than 90% of these minimum dietary calories.  

Effect of under nutrition  

         Suffer from mental retardation and infectious diseases such as measeles and diarrohea.  

Malnutrition (or) malnourished  

       Besides the minimum calorie intake we also need proteins, minerals, vitamins, iron and iodine. 

Deficiency or lack of nutrition often leads to malnutrition resulting in several diseases.  

Rice, wheat, maize, potato, barley, sugarcane, puls fruits, vegetables, milk, meat, fish and sea food.  

Rice, wheat and maize are the major grains, provi more than 50% of the calories people consume.  

World Food problems  

1. We know that 79% of the total area of the earth covered with water. Only 21% of the earth surface is land, 

of which most of the areas are forest, desert,1 mountains, barren areas, only less percentage of the land is 

cultivated. So the food supplied from the rest of the land is not enough to feed all the people. The problem of 
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population explosion has made it worse. The world population increases and cultivable land area decreases. 

Therefore the world food problem arises.  

2. Environmental degradation like soil erosion, water logging, water pollution and salinity affects 

agricultural lands.  

The World Food Summit, 1996 has set the goal to reduce the number of under nourished and malnourished 

people to just half by 2015.  

 

13. (b) (ii) With the help of a neat diagram explain the production of biogas.  (8)  

BIOGAS (OR) GOBAR GAS 

Biogas is a mixture of various gases formed by anaerobic degradation of biological matter (cow dung) in 

the absence of free oxygen. 

Composition of biogas: 

 

Compound Percentage 

Methane 50 -75 

Carbon dioxide 25 – 50 

Nitrogen 0 - 10 

Hydrogen 0 – 1 

Hydrogen sulphide 0 -3 

Oxygen 0 

 

Production of biogas: 

Biogas is produced in a biogas plant. 

Construction:  

 

 

       Biogas plant consists of a well like underground tank (called digester) covered with dome shaped roof 

with a gas outlet pipe. The dome of the digester acts as gas holder. On the left hand side of the digester there 

is a sloping inlet chamber through which cattle dung + water slurry is introduced. On the right hand side, 

there is a outlet chamber through which spent dung slurry gets collected. 
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Working: 

     Slurry (animal dung + water) is fed into the digester through the inlet chamber. The slurry, in the 

digester, is left for about two months for fermentation. Anaerobic micro-organisms are responsible for this 

action. As a result of anaerobic fermentation, biogas is collected in the dome. When sufficient amount of 

biogas is collected in the dome, it exerts a large pressure on the slurry and this in turn forces the spent slurry 

to the over flow tank through the outlet chamber. 

     Once the biogas plant starts functioning more and more slurry may be fed into the digester to get 

continuous supply of bio gas. 

Uses of biogas: 

•It is used for cooking food and heating water. 

•It is used to run engines. 

•It is also used as an illuminant in villages. 

•It is used for running tube well and water pump set engines. 

 

14. (a) (i) Explain the effects of nuclear accidents with two case studies.    (8) 

NUCLEAR ENERGY AND NUCLEAR ACCIDENTS 

Energy released during a nuclear reaction is called nuclear energy. Nuclear reactors produce the nuclear 

energy either by nuclear fission (or) nuclear fusion.  

The most serious hazard to human and environmental health from the nuclear accident is the release of large 

amount of nuclear energy and radioactive products into the atmosphere. 

TYPES OF NUCLEAR ACCIDENTS 

(1) Nuclear Test: Nuclear explosions, carried out in underground, cause settling down the  

      radioactive materials on the earth’s surface and radioactive particles, radioactive rays into the  

      atmosphere. 

(2) Nuclear power plant accidents: The release of radiation occurs during the accidents. The  

      nuclear power plant located in the seismic vulnerable area may cause nuclear accidents. 

(3) Improper disposal of radioactive waste: It is another source of accident. Drums stored  

      underground can rust and leak radioactive materials into water, land and air. 

(4) Accident during transport: Trucks carrying radioactive wastes or fuels are involved in  

     frequent accidents. 

(5) Core melt down: The major accident at a nuclear power plant is a “core melt down”. 

EFFECT OF NUCLEAR RADIATION 

(1) Radiations may break chemical bonds such as DNA in cells. This effect may be  

     instantaneous, prolonged or delayed types. It may be even carried to future generations. 

(2) Exposure at low dose of radiation (100 -250 rads), people do not die, but begin to suffer from  

     fatigue, vomiting and loss of hair. 

(3) Exposure at higher dose of radiation (400-500 rads) affects bone marrow, blood cells, natural  
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      resistance and blood to fail clot. 

(4) Exposure at very high dose of radiation (10,000 rads) kills the organisms by damaging the  

      tissues of heart and brain. 

CONTROL MEASURES 

(1) Suitable precautions are to be taken and training must be given to people for handling these  

      materials to avoid accident. 

(2) Constant monitoring of the radiation level has to be carried out, limit exposure to the  

      workers. 

(3) Regular checks and control measures are done by Atomic Energy Regulatory Board under the  

     Department of Atomic Energy. 

CASE STUDIES:  

(1) CHERNOBYL NUCLEAR DISASTER 

Worst nuclear disaster in the history of human civilization occurred at Chernobyl Ukraine in USSR. 

The accident occurred on 26th April, 1986 at the reactor of the Chernobyl power plant designed to produce 

1000 MW electrical energy. This disaster was caused mainly due to poor reactor design and human error. 

The explosion caused the 1000 tonne steel concrete lid of the reactor 4 to blow off. Fire started at the reactor 

due to combustion of graphite rods & the reactor temperature soared to more than 2000
o
C.  

Fuel & radioactive debris spread out in a volcanic cloud of molten mass of the core and gases which 

drifted over most of the northern hemisphere badly affecting Poland, Denmark, Sweden and Norway.  

Impacts: More than 2000 people died. People suffered from ulcerating skin, loss of hair, nausea & anemia. 

It was feared that some 5, 76,000 people exposed to radiation would suffer from cancer specially thyroid 

cancer & leukemia.  

(2) Uranium reprocessing: Japan’s worst nuclear accident took place at a uranium reprocessing facility in 

Tokaimura, Ibaraki prefecture, north east of Tokyo, Japan on September 30
th

, 1999. The accident occurred, 

when the workers were putting uranyl nitrate solution containing about 16.6kgof uranium, which exceeded 

the critical mass, into the precipitation tank. Since the tank was not designed to dissolve this type of 

solution, the workers and residents in the surrounding are exposed extremely to high level radiation. 

 

14. (a) (ii) Discuss various measures for wasteland reclamation.    (8) 

WASTELAND RECLAMATION (DEVELOPMENT) 

WASTE LAND  

The land which is not in use is called waste land. The wasteland is unproductive, unfit for cultivation, 

grazing and other economic uses. About 20% of the geographical area of India is waste land. 

TYPES OF WASTE LANDS 

� Uncultivable waste lands – These lands cannot be brought under cultivation. 

Example – Baren rock areas, hilly slopes, sandy deserts, etc. 
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� Cultivable waste lands – These are cultivable but not cultivated for more than five years. Cultivable 

wastelands are important for agricultural purposes. 

Example – Degraded forest lands, water logged lands and marsh lands. 

CAUSES FOR WASTELAND FORMATION 

� Soil erosion, deforestation, overgrazing, water logging, etc. 

� Increasing demand for fuel, wood, food and excessive use of pesticides causes degradation and loss 

of soil productivity. 

� Developmental activities like construction of dams and power projects have caused considerable 

damage to cultivable land. 

� Over-exploitation of natural resources. 

� Polluting the land resources by discharging the industrial and sewage wastes. 

� Mining activites destroy the forest and cultivable land. 

� Growing demands for fuel, wood and food cause degradation and loss of soil productivity. 

OBJECTIVES (OR) NEED OF WASTELAND RECLAMATION 

� To improve the physical structure and quality of the soil. 

� To prevent flooding, landslides and soil erosion. 

� To avoid over exploitation of natural resources. 

� To improve availability of good quality of water for industrial and agricultural purposes. 

� To supply fuel, food and timber for local use. 

� To conserve the biological resources and natural ecosystem. 

� To provide a source of income to the rural poor. 

METHODS OF WASTE LAND RECLAMATION (OR) INTEGRATED WASTELAND 

DEVELOPMENT PROGRAMME 

(1) Drainage – Excess water is removed by artificial drainage. This process is used for water- logged soil  

      reclamation. 

(2) Leaching – It is the process of removal of salt from soil by applying excess amount of water.  

      Leaching is done by dividing the field in small plots. In continuous leaching 0.5 to 1.0 cm water is  

      required to remove 90% of soluble salts. 

(3) Irrigation Practices – High frequency irrigation with controlled amount of water helps to maintain  

      better water availability in the land. 

(4) Green manures – Application of green manure improve the saline soils. 

(5) Afforestation programmes – The National Commission on Agriculture (NCA) has launched several  

      afforestation schemes. The National Development Board decided to bring 5 million acres of wasteland  

      annually for firewood and fodder plantation. 

(6) Social Forestry Programmes – These programmes involve strip plantation on road, canal-sides,  

     degraded forestland, etc. 

(7) Application of Gypsum: Soil sodicity can be reduced with gypsum. Calcium of gypsum replaces  
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      sodium from the exchangeable sites. This process converts clay back into calcium clay. 

 (Or) 

14. (b) (i) What is rain water harvesting? What are the purposes served by it?   (8) 

RAIN WATER HARVESTING 

Rain water harvesting is a technique of capturing and storing rain water for future utilization. 

NEED (OR) OBJECTIVES OF RAIN WATER HARVESTING 

� To meet the increasing demands of water. 

� To raise the water table by recharging the ground water. 

� To reduce the ground water contamination from intrusion of salt water. 

� To reduce surface run-off loss and soil erosion. 

� To minimize water crisis and water conflicts. 

� To stop land subsidence. 

CONCEPT OF RAIN WATER HARVESTING 

     From the rooftop water is collected through drain pipes (the first runoff is allowed to drain away as it 

may contain impurities) and diverted to a storage tank through a filter unit. The surplus water from this tank 

is connected either to an existing well or recharge pits constructed for this purpose. In case of open space 

areas such as grounds, roads, open areas in houses, etc. recharge pits or trenches are constructed to harvest 

the rainwater for ground water recharge. Existing open wells and bore wells, which have become 

dysfunctional either due to lack of water or saline water intrusion, are also used for rainwater harvesting to 

recharge the ground water. Rainwater can be stored either in containers above or below ground level or it 

can be charged into ground as indicated below: 

METHODS OF RAINWATER HARVESTING 

Open space harvesting - In urban area rainwater flows away as surface runoff. This runoff could be 

caught and used for recharging aquifers by adopting appropriate methods. 

Roof top rainwater harvesting - It is a system of catching rainwater where it falls. In rooftop 

harvesting, the roof becomes the catchments, and the rainwater is collected from the roof of the 

house/building. It can either be stored in a tank or diverted to artificial recharge system. This method is less 

expensive and very common method and if implemented properly helps in increasing the ground water level. 

MEHTODS OF ROOF TOP RAIN WATER HARVESTING 

� Storage Of Direct Use 

� Recharging Ground Water Aquifers 

STORAGE OF DIRECT USE 

In this method rain water collected from the roof of the building is diverted to a storage tank. The 

storage tank has to be designed according to the water requirements, rainfall and catchment availability. 

Each drainpipe should have mesh filter at mouth and first flush device followed by filtration system before 

connecting to the storage tank. It is advisable that each tank should have excess water over flow system. 

Excess water could be diverted to recharge system. Water from storage tank can be used for secondary 
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purposes such as washing and gardening etc. This is the most cost effective way of rainwater harvesting. 

The main advantage of collecting and using the rainwater during rainy season is not only to save water from 

conventional sources, but also to save energy incurred on transportation and distribution of water at the 

doorstep. This also conserves groundwater, if it is being extracted to meet the demand when rains are on. 

RECHARGING GROUNDWATER AQUIFERS 

Ground water aquifers can be recharged by various kinds of structures to ensure percolation of 

rainwater in the ground instead of draining away from the surface. Commonly used recharging methods are:- 

� Recharging of bore wells                 

� Recharging of dug wells. 

� Recharge pits                                    

� Recharge Trenches 

� Soak ways or Recharge Shafts     

� Percolation Tanks 

Following precautionary measures should be taken while harvesting rainwater:- 

� Roof or terraces uses for harvesting should be clean, free from dust, algal plants etc. 

� Roof should not be painted since most paints contain toxic substances and may peel off. 

� Do not store chemicals, rusting iron, manure or detergent on the roof. 

� Nesting of birds on the roof should be prevented. 

 

14. (b) (ii) Name the laws that have been framed for environmental protection and mention the  

                objectives for each act.        (8) 

IMPROTANT PROTECTION ACTS 

The Government of India and State governments have implemented a number of protection acts: 

� Water (Prevention and Control of Pollution) Act, 1974 

� Water (Prevention and Control of Pollution) Amendment Act, 1987 

� Air (Prevention and Control of Pollution) Act, 1981 amended in, 1987 

� Wildlife (Protection) Act, 1972 

� Forest (Conservation) Act, 1980 

� Environment (Protection) Act, 1972. 

WATER (PREVENTION AND CONTROL OF POLLUTION) ACT, 1974 

This act provides for maintaining and restoring the sources of water. It also provides for preventing and 

controlling water pollution. 

OBJECTIVES OF WATER ACT 

� Prevention and control of water pollution. 

� Maintaining the quality of water. 

� Establishing central and state boards for the prevention and control of water pollution. 

IMPORTANT FEATURES OF WATER ACT 
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� Aims to protect the water from all kinds of pollution and to preserve the quality of water. 

� Provides establishment of central board and state boards for prevention of water pollution. 

� The States are empowered to restrain any person from discharging sewage or effluent into any water 

body without the consent of the Board. 

� Any contravention of the guidelines or standards would include prison sentence ranging from three 

months to six years. 

� The act is not clear about the definition of pollutant, discharge of pollutant, toxic pollutant which 

allows scope for misinterpretation at the time of decision whether the law is violated or not. 

The Amendment Act of 1978 requires permission to set up an industry which may discharge effluent. 

 

AIR (PREVENTION AND CONTROL OF POLLUTION) ACT, 1981 

 This Act was enacted in the conference held at Stockholm in 1972. It deals with the problems 

relating to air pollution. It gives absolute powers to monitor air quality and pollution control to Central and 

State Boards. 

OBJECTIVES OF AIR ACT 

� To prevent, control and abatement of air pollution. 

� To maintain the quality of air. 

� To establish a board for the prevention and control of air pollution. 

 

IMPORTANT FEATURES OF AIR ACT 

� The Central Board may lay down the standards for the quality of air. 

� The Central Board co-ordinates and settle disputes between state boards, in addition to providing 

technical assistance and guidance to state boards. 

� The State Boards are empowered to lay down the standards for emissions of air pollutants from 

industrial units or automobiles or other sources. 

� The State Boards are to collect and disseminate information related to air pollution and also to 

function as inspectorates for air pollution. 

� The State Boards are to examine the manufacturing processes and the control of equipment to verify 

whether they meet the standards prescribed. 

� The State Board can advise the State Government to declare certain heavily polluted areas as 

pollution control areas and can advice to avoid the burning of waste products which cause air 

pollution in such areas. 

� The directions of the Central Board are mandatory on State Boards. 

� The operation of an industrial unit is prohibited in a heavily polluted areas without the consent of the 

Central Board. 

� Violation of law is punishable with imprisonment for a term which may extend to three months or 

fine up to rupees ten thousand or both. 
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� The Air act like Water act, confers wide powers on State Boards to order closure of any industrial 

unit or stoppage or regulation of supply of water, electricity or other services, if it is highly polluting. 

 

FOREST (CONSERVATION) ACT, 1980 

This act provides conservation of forests and related aspects. This act also covers all type of forests 

including reserved forest, protected forest and any forested land. This Act is enacted in 1980. It aims at to 

arrest deforestation. 

OBJECTIVES OF FOREST ACT 

� To protect and conserve the forest. 

� To ensure judicious use of forest products. 

IMPROTANT FEATURES OF FOREST ACT 

� The reserve forests shall not be diverted or dereserved without the prior permission of the Central 

Government. 

� The land that has been notified or registered or forest land may not be used for non-forest purposes. 

� Any illegal non-forest activity within a forest area can be immediately stopped under act. 

IMPORTANT FEATURES OF AMENDMENT ACT OF 1988 

� Forest departments are forbidden to assign any forest land ‘by way of lease or otherwise to any 

private person’ or non-government body for re-afforestation. 

� Clearance of any forest land of naturally grown trees for the purpose of re-afforestation is forbidden. 

� The diversion of forest land for non-forest uses is an offence and any one who violates the law is 

punishable. 

 

WILDLIFE (PROTECTION) ACT, 1972, AMENDED IN 1983, 1986 AND 1991 

 This act aims to protect and preserve wildlife. Wildlife refers to all animals and plants that are not 

domesticated. Wildlife is declining due to human actions, the wildlife products – skins, furs, feathers, ivory, 

etc., Wildlife populations are regularly monitored and management strategies formulated to protect them. 

OBJECTIVES OF WILDLIFE ACT 

� To maintain essential ecological processes and life-supporting system. 

� To preserve biodiversity. 

� To ensure a continuous use of species. 

IMPORTANT FEATURES OF WILDLIFE ACT 

� The act covers the rights and non-rights of forest dwellers. 

� It provides restricted grazing in sanctuaries but prohibits in national parks. 

� The rights of forest dwellers recognized by the Forest Policy of 1988 are taken away by the 

Amended Wildlife Act of 1991. 

 

ENVIRONMENT (PROTECTION) ACT, 1972 
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 This is a general legislation law in order to rectify the gaps and laps in the above Acts. This Act 

empowers the Central government to fix the standards for quality of air, water, soil and noise and to 

formulate procedures and safe guards for handling of hazard substances. 

OBJECTIVES OF ENVIRONMENTAL ACT 

� To protect and bring about improvement of the environment. 

� To prevent hazards to all living creatures and property. 

� To maintain harmonious relationship between humans and the environment. 

IMPORTANT FEATURES OF ENVIRONMENTAL ACT 

� The act empowers the Government to lay down procedures and safe guards for the prevention of 

accidents which cause pollution and remedial measures if an accident occurs. 

� The Government has the authority to close or prohibit or regulate any industry or its operation, if the 

violation of the provisions of the Act occurs. 

� A person shall be punishable with imprisonment for a term extending to five years or be punishable 

with fine up to rupees one lakh or both. 

� If violation continues, an additional fine of rupees five thousand per day may be imposed to the 

entire period of violation of rules. 

� The Act fixes the liability of the offence punishable under Act on the person who is directly 

in charge. Whether he/she is the director or Manager or Secretary or any other office, unless he/she 

proves that it was committed without his/her knowledge or consent. 

� The act empowers the officer of Central Government to inspect the site or the plant or the machinery 

for preventing pollution and to collect samples of air, water, soil or other material from any factory 

or its premises for testing. 

The Environment (Protection) Act is the most comprehensive legislation with powers for the central 

government to directly act, avoiding many regulatory authorities or agencies. 

 

15. (a) (i) What is AIDS? What are the sources and mode of transmission of HIV infection? (8)  

HIV / AIDS 

AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a virus called 

HIV(Human Immune Deficiency virus). Many myths have been spread about AIDS and it is very 

important for everyone to know the facts about HIV and AIDS. 

Factors influencing modes of transmission of HIV 

HIV is spreading due to the following activities. 

���� HIV from infected person can pass to a normal person through blood contact, generally during 

unprotected sex with infected person. 

���� Using needles or syringes, contaminated with small quantities of blood from HIV positive person, 

also transmit HIV to others. 

���� HIV can also pass from infected mothers to their babies during pregnancy, delivery or breast feeding. 
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���� Blood transfusion from infected person, at the time of accidents or pregnancy also results in 

HIV/AIDS. 

���� Women are more vulnerable to HIV. Biologically the male to female transmission of HIV is 2 to 4 

time more efficient than male to female transmission. 

���� Women around 18-20 years are at more risk, since their cervical tissue is more vulnerable to 

invading HIV. 

���� Since the majority of HIV infections occur in women of child bearing age, transmission of HIV to 

their new born babies happen easily. 

Factors not influencing transmission of HIV 

HIV is not spreading by the following activities. 

Tears, food and air, cough, handshake, mosquito, flies, insect bites, urine, saliva during normal kissing, 

sharing of utensils, clothes, toilet, bathroom etc. 

Functions of HIV in human body 

AIDS itself does not kill humans. The death occurs due to the attack by diseases because of the weakening 

of immune system. 

White blood cell (WBC), responsible in the formation of antibodies, is called T-helper cells. T-helper cells 

are the key infection fighters in the immune system. The HIV enter into the human body and destroys the t-

cells, as a result of which various types of infection diseases occur. Even cancer can easily develop in the 

HIV infected persons. 

Symptoms (or) diagnosis of HIV/ AIDS 

Many people have no symptoms, when they are first infected with HIV. But some people get fever, 

headache, and fatigue. During this time, HIV is present in large amounts in semen and vaginal fluids and it 

is very easy to pass the infection to another person. 

HIV is very active inside a person’s body. The virus multiplies and kills more and more T-cells of the 

immune system. 

Consumption of alcohol increases the susceptibility to infection and progress of AIDS. 

Minor symptoms 

���� Persistent cough for more than one month. 

���� General skin disease 

���� Viral infection 

���� Fungus infection in mouth and throat 

���� Frequent fever, headache, and fatigue. 

Major symptoms 

���� Fever for more than one month. 

���� Diarrhea for more than one month. 

���� Cough and TB for more than six months. 

���� Fall of hairs from head. 
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���� 10% of the body get weight gets reduced within a short period. 

Control and preventive measures of aids 

Once a person is infected with HIV the person remain infected for life. There is neither a cure nor a vaccine 

but can be prevented. 

The basic approaches to control AIDS are 

1. Education: Health education enables people to avoid indiscriminate sex and encourages the use of 

condoms. One should avoid the use of sharing razors, needles and syringes. 

2. Prevention of blood borne HIV transmission: People in high risk groups should not donate blood. 

Blood should be screened for HIV before transmission and strict sterilization practices should be 

followed in the hospitals. 

3. Primary health care: AIDS awareness progremmes should be encouraged. Voluntary health 

agencies should participate in large. Training programmes to doctors and paramedical workers 

should be conducted. 

4. Counseling services: counseling services should be provided either in person or through telephone. 

5. Drug treatment: Testing HIV positive does not mean the end. They can still stay healthy leading 

productive lives for many years. Seeking early medical care and staying active are very vital in 

managing HIV. The immune system has to be kept boosted by taking nutritious diet and maintaining 

a stress-free mind 

Effects of AIDS/AIDS 

1. Large number of death occurs, which affect environment and natural resources. 

2. Due to large number of deaths, there is loss of labour and level of production decreases. 

3. More water is required for maintaining hygiene in AIDS affected locality. 

4. The people affected by HIV, cannot perform work well due to lack of energy and frequent fever and 

sweating 

 

15. (a) (ii) What are the objectives and elements of value education? How can the same be  

                  achieved?            (8) 

VALUE EDUCATION 

     Value education is an instrument used to analyze our behavior and provide proper direction to our youths. 

It teaches them the distinction between right and wrong, to be compassionate, helpful, loving, generous and 

tolerant. So that, a youth can move towards the sustainable future.   

Objectives (or) importance of value education 

 To improve the integral growth of human being. 

 To create attitudes and improvement towards sustainable lifestyle. 

 To increase awareness about our national history, our cultural heritage, constitutional rights, national 

integration, community development and environment. 

 To create and develop awareness about the values and their significance and role. 
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 To understand about our natural environment in which how land, air and water are interlinked. 

 To know how about various living and non-living organisms and their interaction with environment. 

Concept of value education 

� Why and how can we use less resources and energy? 

� Why do we need to keep our surroundings clean? 

� Why should we use less fertilizers and pesticides in farms? 

� Why it is important for us to save water and keep our water sources clean? 

� Separate our garbage into degradable and non-degradable types before disposal. 

All these issues are linked to the quality of human life and go beyond simple economic growth. They deal 

with a love and respect for nature. 

Methods of imparting value education 

The following approaches are some methods and strategies of imparting value education. 

� Telling: It is a process of developing values to enable a pupil to have a clear picture of a value-laden 

situation by means of his narration of the situation. 

� Modeling: It is a method in which certain individual perceived as ideal values is presented to the 

learners as a model. 

� Role playing: Acting out the true feelings of the actor/actors by taking the role of another person but 

without the risk of reprisals. 

� Problem solving: It is a method wherein a dilemma is presented to the learners asking them what 

decisions they are going to take. 

� Studying biographies of great man: This method takes use of the lives of great man as the subject 

matter for trying to elicit their good deeds and thoughts worthy for emulation. 

 Types of values 

� Universal values (or) social values: Universal values tell about the importance of the human 

conditions. These values are reflected in life, love, joy, compassion, tolerance, service, truth, etc. 

� Cultural values: Cultural values vary with respect to time and place. These values are concerned 

with right and wrong, god and bad, true and false and behavior of human beings. It is reflected in 

language, aesthetics, education, law, economics, philosophy, etc. 

� Individual values: Individual values are our personal principles and the result of individual 

personality and experiences. Parents and teachers are the main key to shape our individual values. It 

is reflected in individual goals, relationships, commitments, etc. 

� Global values: Global values stress the concept, that the human civilization is a part of the planet 

and similarly nature and natural phenomena over the earth are interconnected and inter-linked with 

special bonds of harmony. If this harmony is disturbed anywhere there will be an ecological 

imbalance leading to catastrophic results. 

� Spiritual values: Spiritual values promote conservationism and transform our consumeristic 

approach. It is reflected in self-restraint, self-discipline, contentment, reduction of wants, etc. 
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(Or) 

15. (b) (i) Write notes on: (1) Human rights (2) Women and child welfare    (8) 

(1) HUMAN RIGHTS 

Human rights are the fundamental rights, which are possessed by all human beings irrespective of 

their caste, nationality, sex and language. 

These rights cannot be taken by any legislature or any government act. As natural rights they are seen as 

belonging to men and women by their very nature. 

UNIVERSAL DECLARATION OF HUMAN RIGHTS: Universal declaration of human rights 

(UNDHR) by the UN was established in 1948. Some of the main declarations of human rights, which are 

globally accepted, are as follows: 

1. Human right to freedom 

1. Every citizen has the freedom to express his views freely. 

2. Citizens can assemble at any place to express their views. 

3. They have freedom to form unions or associations. 

4. They have freedom to build their houses wherever they like. 

5. They have full right to start any profession. 

2. Human right to property: Every human being has the right to earn property. 

3. Human right to freedom of religion: Every citizen has the freedom to choose their religion 

according to his wishes. All religions are equal before law. 

4. Human right to culture and education: All the citizens have equal rights both in culture and 

education. The minority communities like Christians, Muslims have their own rights to conserve the 

culture, language, and to establish educational institutions of their own choice. 

5. Human right to constitutional remedies: If a citizen is denied of any of these functional rights, he 

or she can go to the court for protection. The court has the power to protect the basic rights of the 

citizens. 

6. Human right to equality: All the citizens are equal before the law. There is no any discrimination 

on grounds of religion, caste, sex or place of birth. All are given equal opportunity for employment. 

7. Human right against exploitation: Children should not be employed as labours.      

Every citizen has the right to fight against exploitation. 

8. Human rights to food and environment: All human beings have the right to get sufficient healthy 

food , safe drinking water and healthy environment. 

9. Human right to good health: All human beings have the right to have very good physical an d 

mental health. 

 

(2) WOMEN AND CHILD WELFARE 

Women and child are soft, who suffer in a number of ways mainly because they are weak , helpless and 

economically dependent. 
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WOMEN WELFARE 

The main aim of women welfare is to improve the status of the women by providing opportunities in 

education, employment and economic independence  

Need of women welfare: Generally women face the following problem in the society. So there is an urgent 

need for policy reforms and more stringent legislations, education and legal awareness among women for 

checking injustice towards her. 

1.Generally women suffer gender discrimination and devaluation at home, at work pace, in matrimony, 

in public life and power. 

2.High number of cases of dowry deaths, rapes, domestic violence, criminal offences and mental torture 

to women. 

3.The human rights of women are violated, in the male dominated society. 

4.Generally in policy making and decision making process, women are neglected. 

Objectives of women welfare 

To overcome the above problems, a sound national strategy is needed with the following objectives. 

�To provide education. 

�To impart vocational training. 

�To generate awareness about the environment. 

�To improve the employment opportunities. 

�To aware problems of population. 

�To restore the dignity, status, equality and respect for women. 

Objectives of a National Commission For Women  

A national commission for women has been created by government of India, its main objectives are: 

�To examine constitutional and legal rights for women. 

�To review existing legislations. 

�To sensitize the enforcement and administrative machinery to women’s causes. 

Environmental Degradation and Women Welfare 

The developmental work not only affects the natural environment but also affects the traditional, social, 

cultural, family life of women. 

Example: After losing the forest cover and getting rehabilitated from their native places, men usually 

migrate to towns for some job while the women are left behind to look after their family with little 

resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare 

�The national network for women and mining (NNWM): It is fighting for a “gender audit” of 

India’s mining companies. 

�United Nations decade for women: It witnessed inclusion of several women welfare related issues on 

international agenda. 
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�International convention on the elimination of all forms discrimination against women: It has 

created an international standard for protection and promotion of women’s human and socio-

economic upliftment. 

�Non-government organizations (NGO’s) as mahila mandals: It creates awareness among women of 

remote villages to empower them, train them, educate them and help them to become economically 

self-dependent. 

�Ministry for women and child development: It aims to work for the upliftment of women by family 

planning, health care, education and awareness. 

CHILD WELFARE 

Of 21 million children born every year in India, 20 million children in our country are estimated to be 

working as child labours in various hazardous industries like match industry, fire work industry, pottery 

industry. 

Reason for child labours 

�Poverty: Poverty is the main reason to force these children to work in unhealthy conditions. 

�Want of money: Parents require money for their family, so they are in a position to send their 

children for work. 

Various Schemes Of Various Organizations Towards Child Welfare 

 UN conventions on rights of child (or) international law: It formulated a set of international 

standards and measure to promote and protect the well-being of children in our society. 

Rights of the child: the international law defines right of the child to survival, participation, 

development and protection. 

 

�The right to survival:  It emphasizes on good standards  of living, good nutrition and health. 

�The right to participation: It means freedom of thought and appropriate information to the 

child. 

�The right to development: It ensures access to education, childhood care and support, social 

security and recreation. 

�The right to protection: It means freedom from exploitation, inhuman treatment and neglect. 

 World summit on children: It had focused agenda for the well-being of the children targeted to be 

achieved in the beginning of the new millennium. 

 Ministry of human resource development (MHRD): It concentrates on child’s health, education, 

nutrition, clean and safe drinking, sanitation and environment. 

Environmental degradation and child welfare: Children are most affected due to environmental 

pollution. 

Water borne diseases are the biggest threat to children. Around 6 million children are affected by 

these diseases in India. Even the child growing in the mother’s womb, gets affected by 

environmental toxins. 
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Center for science and environment (CSE): Its scientific report says “ children consume more water, food 

and air than adults, and hence more susceptible to any environmental contamination”. 

So, it is essential to keep the cleaner environment to our children for the better and healthy life. 

 

15. (b) (ii) Describe the role of information technology in environment and human health with case  

                  studies.           (8) 

ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT 

Information technology plays a vital role in the field of environmental education. Information technology 

means collection, processing storage and dissemination of information. A number of software has been 

developed to study about the environment. 

 Software’s for environment education   

Many software are developed to improve our environment and health. They are as follows:  

 Remote sensing 

Remote sensing refers to any method, which can be used to gather information about any object without 

actually coming in contact with it. Any force field like acoustic, gravity, magnetic, electromagnetic, etc., 

could be used for more remote sensing, covering various disciplines extending from laboratory testing to 

astronomy. At present the term ‘remote sensing’ is used more commonly to denote the identification of earth 

feature by detecting the characteristics electromagnetic radiation that is reflected / emitted by the earth. 

Applications of remote sensing 

In agriculture: In India, the agriculture sector sustains the livelihood of around 70% of the population and 

contributes to about 35% of the net national product. We require judicious and optimal management of both 

land and water resources along with the usage of high yielding variety seeds, optimal fertilizer input, post 

central etc. remote sensing can provide valuable information for land and water management. 

In forestry: Sustainable forest management requires reliable information on the type, density and extent of 

forest cover, volume and biomass, forest fire, pest and disease induced losses, encroachment etc. Remote 

sensing provides all such information clearly. 

In land cover:  Spatial information in land use is required at different scales depending upon use. Remote 

sensing data is converted to map, the spatial resolution plays a role on the scale of mapping. 

Water resources: Remote sensing data has been used in many applications related to water resources such as 

surface water body mapping, ground water targeting, wetland, inventory, flood monitoring, reservoir 

sedimentation, water quality monitoring, run-off monitoring, snowcover monitoring, irrigation management 

and many more. One of the best applications is inventory surface water bodies, 

 Database:  

Database is the collection of inter-related data on various subjects. In the computer the information of data 

base is arranged in a systematic manner that is easily manageable and can be very quickly retrieved. 

Applications of database 

The ministry of environment and forest 
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(i) They are compiling a database on various biotic communities. 

(ii) Database is also available for diseases like HIV/AIDS, malaria, flourosis, etc. 

National management of information system(NMIS) 

They compiled a database on R&D projects along with information about research scientists and 

personnel involved. 

Environmental information system(ENVIS) 

It functions in 25 centers all over the country. They generate a network of database in areas like 

pollution control, clean technologies, remote sensing, biodiversity, environmental management, 

desertification etc. 

 Geographical information system(GIS) 

“GIS is a technique of superimposing various thematic maps using digital data on a large number of 

inter-related aspects”. 

Applications of GIS 

• Different thematic maps containing digital information on various aspects like water resources, soil 

type, forest land, crop land, grass land are super imposed on a layered form in computer using 

software’s. 

• Interpretation of polluted zones, degraded lands can be made on GIS. 

• GIS can be used to check unplanned growth and related environmental problems. 

  Satellite data 

1. Satellite data helps in data providing correct and reliable information about forest cover. 

2. It also provide information of atmospheric phenomena like monsoon, ozone layer depletion, 

smog, etc 

3. From the satellite data many new reserves of oil, minerals, can be discovered. 

 World wide web 

More current data is available on World Wide Web. 

Important on-line learning center 

1. www.mhhe.com/environmentalscience 

2. Multimedia digital content manager(DCM) in the form of CD-ROM. 

Applications 

1. These on-line learning centre provides the current and relevant information on, principles, problems, 

queries, application of environmental science. 

2. It has digital files of photos, power-point lecture presentations, animations, web-exercises and quiz. 

These are useful to both students and teachers of environmental studies. 

CASE STUDIES ON ROLE OF IT IN ENVIRONMENT 

Study on polluted back waters of Kerala  

A part of the back waters present in the anchutengu-kodianam kulam, Kerala has been polluted due to the 

soaking of coconut-husks for the production of coir fibre. This polluted water has affected the fishery 
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resources to a large extent. The environment of the coastal areas covering the polluted and non polluted 

zones was studied by Indian remote sensing (IRS) satellite. The IRS data were compared with water quality 

parameters such as turbidity, dissolved oxygen, production of H2S and the primary productivity mechanism. 

 

ROLE OF INFORMATION TECHNOLOGY IN HUMAN HEALTH 

 Introduction 

Information technology plays a key role in human health. It has changed the human life style completely. 

Many health organizations are turning to package of solution of IT for streamlining service oriented work in 

an effective manner. 

The health service technology mainly involves three systems. They are: 

 Finance and counting. 

 Pathology. 

 Patient administration: clinical system. 

Applications of IT in health services 

� With the help of IT packages, the data regarding birth and death rates, immunization and sanitation 

programme are maintained accurately. 

� It helps the doctor to monitor the health of the people effectively. 

� The information regarding the outbreak of epidemic diseases can be conveyed easily. 

� On-line help of expert doctors can be consulted to provide better treatment and services to the 

patient. 

� With a central control system the hospital can run effectively. 

� Drugs and its replacement can be administered efficiently. 

CASE STUDIES ON ROLE OF IT IN HUMAN HEALTH PROTECTION 

Health Service of New South Wales 

The health services of New South Wales are dominated by the state-administrated public health service 

providing integrated hospitals and community services to the population of 3 million people. The health 

service has a geographically divisionalised structure. A new IT package was introduced in these health 

centres to streamline the various operations of the hospitals and help in proving better services to the people. 

The IT package purchased from U.S Company was found successful in the finance and accounting and 

pathology systems. But there were difficulties in implementing patient administrative system (PAS) or 

clinical system which involves the registration, admission and transfer of patients as well as medical records, 

sundry handling, clinical order entry, results operating and the clinic scheduling systems. 

The implementation of IT package of the PAS went off successfully with rural hospitals as well as medium-

sized hospitals without much complication, whereas the PAS system was met with constant difficulties in 

implementation in large hospitals and with networks. 
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Question Paper Code: 31458 

B.E/B.Tech. Degree Examination, November/December 2013 

Third Semester 

GE2021 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(Regulation 2008) 

Time: Three Hours                                                                 Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1.What is an ecosystem? 

     A group of organisms interacting among them and with environment is known as 

ecosystem. Thus, an ecosystem is a community of different species interacting with one 

another and with their non-living environment exchanging energy and matter. 

2.Differentiate between food chain and food web. 

FOOD CHAIN FOOD WEB 

1. It is the process of eating and being 

eaten in an ecosystem. 

2. If one species gets affected or becomes 

extinct then the species in the subsequent 

tropic levels are also affected. 

1. It is the interlocking of various food 

chain. 

2. If one species gets affected, it does not 

affect the other tropic levels seriously as 

there are number of options for food at 

each tropic level. 

3.Define the term noise pollution. 

     Noise pollution is defined as, “the unwanted, unpleasant or disagreeable sound that 

causes discomfort for all living being.”The sound intensity is measured in decibel (dB). 

4.What is a cyclone? 

     Cyclone is a meteorological phenomenon, intense depression forming over the open 

oceans and moving towards the land. On reaching the shores, it moves into the interior of the 

land or long the shore lines. 

5.Mention the major environmental impacts of mining. 

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with 

underlying soil mantle and overlying rock masses. This results in destruction of landscape in 

the area. 

(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in 

houses, buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines 

leading to serious disasters. 
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6.What are the changes caused by overgrazing? 

(i) Land degradation: Overgrazing removes the cover of vegetation over the soil and the 

exposed soil gets compacted. So the roots of the plant cannot go much deep into the soil and 

the adequate soil moisture is not available.  

(ii) Soil erosion:Due to overgrazing by livestock, the cover of vegetation is removed from 

the soil. The roots of the grass are very good binders of the soil. When the grasses are 

removed, the soil becomes loose and gets eroded by the action of wind and rainfall.  

7.What is environmental ethics? 

     “Environmental ethics refers to the issues, principles and guidelines relating to human 

interactions with their environment”. 

8.List the objectives of forest conservation act. 

(i) To protect and conserve the forest. 

(ii) To ensure judicious use of forest products. 

9.What do you mean by doubling time? 

      It is the time required to for a population to double its size at a constant annual rate. It is 

calculated as follows 

Td (doubling time) = 70/r  

Where, r = annual growth rate 

If a nation has 2% annual growth, its population will double in next 35 years. 

10.What is value education? 

     Value education is an instrument used to analyze our behaviour and provide proper 

direction to our youths. It teaches them the distinction between right and wrong, to be 

compassionate, helpful, loving, generous and tolerant. So that, a youth can move towards the 

sustainable future.   

 

PART – B PART B – (5×16 = 80 Marks) 

11.(a) (i) ) Explain the role of producers, consumers and decomposers in an ecosystem. 

     (Nov / Dec 2011) (or) Discuss briefly the structural and functional components of an  

     ecosystem. (Nov/Dec 2010) 

Biotic Components 

Living members in a community form the biotic community. 

(i)Autotrophic:  These members are PRODUCERS (self-nourishing). They get energy from 

sunlight and synthesize food. Eg, plants, algae, bacteria. 

(ii)Heterotrophic: These members are CONSUMERS (depend on others for food). They 

consume autotrophs. 

(a)Macro consumers: herbivores, carnivores and omnivores. 
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(b)Micro consumers/ Saprotrophs: decomposers(bacteria, fungi) 

Classification/members of biotic components 

Based on their source of food 

Autotrophs: Prepare food through photosynthesis using chlorophyll and sunlight 

6CO2 + 12H2O                    C6H12O6 +  6 O2 +  6H2O 

Heterotrophs: They do not make food but can transform one organic compound to another 

organic compound. 

(A) Primary consumers: Herbivores. Depend on plants for food. Eg; insects, rats, goat. 

(B) Secondary consumers: Primary carnivores eg, frog, cat, snakes. 

(C) Tertiary consumers: Secondary consumers eg, lions, tigers. 

 

 

Decomposers: They feed on dead plants and animals and decompose them into simpler 

compounds. During decomposition inorganic nutrients are released. These are again utilized 

by plants with other organic substances for the synthesis of food. Eg, bacteria, fungi. 

 

11.(a) (ii)What is the importance of protecting the biodiversity of earth? (8) 

VALUES OF BIODIVERSITY: 

Biosphere is the life supporting system to human beings where each organism has its own 

significance.  

Classification and Importance of values of Biodiversity   

1. Consumption use value: Direct use values 

Eg., Food, drugs, fuels 

(a) Food: 80-90% food crops has domesticated. A large number of wild animals are also 

consumed as food. 

Eg., Cerophagia bulbosa (Central India and Western Ghats), Codonopisis (Himalayan 

region), Cicer microphyllum (Kashmir) etc. 

(b) Drugs: 70% of modern medicines are obtained from plant and animal extracts. 20,000 

plant species are used in Unani, Ayurveda and Sidha forms of medicine. 

Eg., 

1.Germany – uses more than 2500 plant species in Homeopathy and other systems of 

medicine. 

2.Bee sting venom is used to cure arthritis. 

3.Dugs like quinine (malariua), reserpine(hypertension), penicillin(antibiotic) and 

morphine(pain killer) are derived from plats species. 

Grass Rat Cat Tiger 
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4.About 30 medicines have been prepared form Neem tree for stomach oilments, eye 

irritations, skin eruptions and diabetics. 

 

 

 

 

 

 

(c) Fuel: Fire-woods are directly consumed by villagers. Fossil fuels like coal, petroleum and 

natural gas on combustion are products of fossilized biodiversity. 

2. Productive use value 

     Biodiversity products can be derived from plants and animals and they have commercial 

value. 

Animal products 

Animal product Animal 

Silk Silk worm 

Wool Sheep 

Plant products 

Plant product Industry 

Wood Paper and pulp industry, plywood industry. 

Cotton Textile industry 

 

(a)Rice – 22% cropped area, Cereals – 39% cropped area. 

(b) Oil seed production – helps in saving large amount of foreign exchange spent on 

importing edible oils. 

3. Social use value 

     It refers to the manner in which bio resources are used in the society. The value associated 

with social life, regions and spiritual aspects of peoples life comes under this. 

Eg., Holy plants – Neem, lotus, etc. The leaves and fruits of these plants are used in worship. 

Holy animals – Cow, snake, peacock, etc. 

4. Ethical/Existence value 

     This involves ethical issues like” all life must be preserved”. In countries like India 

biodiversity has great value on religious and cultural basis as our rich heritage teaches us to 

worship plants, animals, rivers and mountains. Ethical value means that a species may or may 

not be used, but its existence in nature gives us pleasure. Examples are 

1. River Ganga is considered as Holy River. 

Product Source Use 

Penicillin Fungus Antibiotic 

Quinine Cinchona bark Malaria treatment 

Bee venom Bee Arthritis relief 

Morphine Poppy Analgesic 
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 2. Vembu, tulsi, vengai are some of the trees which are worshiped by Tamil. 

 5. Aesthetic value 

     The beautiful nature of plants and animals insists us to protect biodiversity. The most 

important aesthetic value of biodiversity is eco-tourism. Examples, 

1.Eco-tourism: People from far off places spend lot of time and money to visit beautiful 

places, where they can enjoy aesthetic value of biodiversity and this is eco-tourism. 

2.The pleasant music of wild birds, colour of butterfly, flowers and peacocks are very 

important for their aesthetic value. 

6. Option value 

     These are the potentials of biodiversity that are presently unknown and need to be known. 

The optional values of biodiversity suggest that any species may be proved to be a valuable 

species after someday. Examples, 

1.The growing biotechnology field is searching for a species for causing the diseases of 

Cancer and AIDS. 

2.Medicinal plants and herbs play a very important role in our Indian economic growth. 

(OR) 

11.(b) (i) Explain the various components and functions of forest ecosystem. (8) 

Forests cover 40% of world’s land and 19% of India’s land. 

TYPES OF FORESTS AND THEIR FEATURES: 

Depending on the climatic conditions forests are classified into the following types 

Tropical rain forest: They are found near the equator. They are characterized by high 

temperature. Trees like teak and sandal and animals like lion and tiger are found in these 

forests. 

(a)Tropical deciduous forest: They are found a little away from equator. They have warm 

climate and rain only during monsoon. Trees like maple, oak and animals like deer and fox 

are found in these forests. 

(b)Tropical shrub forest: They have dry climate for long time. Have small deciduous trees 

and shrubs and animals like deer, fox, etc. 

(c)Temperate rain forest: they are found in temperate areas with adequate rain. Coniferous 

trees like fir, pines and animals like squirrels, fox are found here. 

(d)Temperate deciduous forest: these are found in areas with moderate temperatures. Trees 

like oak,hickory and animals like deer, fox are found in these forests. 

Characteristics of forests ecosystem 

1.They have warm climate and adequate rainfall, which generates number of ponds, lakes etc. 

2.Forests maintain rainfall and climate. 

3.Forests support many wild animals and protect biodiversity. 
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4.Soil is rich in nutrients and organic matter which support the growth of trees. 

5.As sunlight penetration is poor, conversion of organic matter into nutrients is very fast. 

Structure and function of forest ecosystem 

1. Abiotic components: Eg., Temperature, light, rain and minerals. 

They are the inorganic and organic substances found in soil and atmosphere. 

2. Biotic components:  

(a) Producers: Trees, shrubs 

(b) Consumers: 

(i) Primary consumers: Insects 

(ii) Secondary consumers: Birds, snakes 

(iii) Tertiary consumers: Tiger, lion 

(c) Decomposers: Bacteria, fungi. Rate of decomposition of dead matter in                    

tropical and subtropical forest is more than in temperate forest. 

 

11.(b) (ii) Identify and explain the major threats to the biodiversity of India. (8) (or) 

Explain the various threats to biodiversity along with the means to conserve them.  (8) 

(Nov/Dec 2012) (or) What are the major factors that are responsible for the loss of 

biodiversity? Explain. (Nov/Dec 2011) 

THREATS TO BIODIVERSITY 

     Any disturbance in a natural ecosystem tend to reduce its biodiversity. The waste 

generated due to increase in human population and industrialization, spoils the environment 

and leads to more diversity in biological species.Any change in the system leads to major 

imbalance and threatens the normal ecological cycle. 

CAUSES FOR LOSS OF BIODIVERSITY (OR) VARIOUS THREATS TO 

BIODIVERSITY 

(i)HABITAT LOSS 

The loss of populations of interbreeding organisms is caused by habitat loss and it threatens 

many plant and animal species. 

FACTORS INFLUENCING HABITAT LOSS: 

1.DEFORESTATION 

The loss of habitat is mainly caused by deforestation activities. Forest and grasslands have 

been cleared for conversion into agricultural lands or settlement areas or developmental 

projects. The forest and grasslands are the natural homes of thousands of species, which 

disintegrate due to loss of their natural habitat. 
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2.DESTRUCTION OF WETLANDS 

The wetlands, estuaries and mangroves are destroyed due to draining, filling and pollution, 

which causes huge biodiversity loss. 

3.HABITAT FRAGMENTATION 

Sometimes the habitat is divided into small and scattered patches. This phenomenon is known 

as habitat fragmentation. Due to this many wild animals and songbirds are vanishing. 

4.RAW MATERIAL 

For the production of hybrid seed, the wild plants are used as raw materials. As a result, many 

plant species become extinct. 

5.PRODUCTION OF DRUGS 

Many pharmaceutical companies collect wild plant for the production of drugs.Therefore 

several medicinal plant species are on the verge of extinction. 

6.ILLEGAL TRADE 

Illegal trade on wild life also reduces the biodiversity and leads to habitat loss. 

(ii)POACHING OF WILD LIFE 

Poaching means killing of animals or commercial hunting. It leads to loss of animal 

biodiversity. 

•Subsistence poaching: Killing animals to provide enough food for their survival is called 

subsistence poaching. 

•Commercial poaching: Hunting and killing animals to sell their products is commercial 

poaching. 

FACTORS INFLUENCING POACHING:  

1.HUMAN POPULATION 

Increased human population in our country has led to pressure on forest resources, which 

ultimately causes degradation of wildlife habitats. 

2.COMMERCIAL ACTIVITIES 

Though international ban on trading the products of endangered species, smuggling of 

wildlife products continues. Since the trading of such wildlife products is highly profit, 

poaching makes the poachers to just hunt these prohibited wildlife and smuggle it to other 

countries. 

(a)Wild life products: Furs, horns, tusks, live specimens, herbal products. 

(b)Wealth of wildlife: The developing countries in Asia, America and Africa have riches 

source of biodiversity. 

(c)Importers of wildlife: The rich countries in Europe and North America, Japan, Taiwan, 

Hong Kong are the major importer of wildlife products (or) wildlife itself. 
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EXAMPLES: 

•ELEPHANT: Killed for its ivory. 

•SEAHORSES AND STAR TURTLES: These valuable species are also illegally sold into 

the foreign market for want of money. 

REMEDIAL MEASURES 

1.Illegal hunting and trade of animals and animal products should be stopped immediately. 

2.We should not purchase fur coat, purse or bag or items made of crocodile skin or python  

    skin. 

3.Biodiversity laws should be strengthened. 

 

(iii)MAN - WILDLIFE CONFLICTS 

•Man-Wildlife conflicts arise, when wildlife starts causing immense damage and danger to 

the man.Under such condition it is very difficult for the forest department to compromise the 

affected villagers and to gain the villagers support for wildlife conservation. 

Examples for man wildlife conflicts 

•In Jabalpur, Orissa, 195 humans were killed in the last 5 years by elephants. In retaliation, 

the villagers have killed 98 elephants and badly injured 30 elephants. 

•A man eating tiger killed 16 Nepalese people and one 4 year old child inside the Royal Chit 

wan National Park, Kathmandu. Now, the park has become a zone of terror for the locals. 

FACTORS INFLUENCING MAN-WILDLIFE CONFLICT 

•Shrinking of forest cover compels wildlife to move outside the forest and attack the fields 

and humans. 

•Human encroachment into the forest area induces a conflict between man and wildlife. 

•Injured animals have a tendency to attack man. Usually the female wildlife attacks the 

human if she feels that her new born cubs are in danger. 

•Often the villagers put electric wiring around their crop fields. The elephants get injured, 

suffer in pain and start violence. 

REMEDIAL MEASURES 

•Solar power fencing must be provided along with electric current proof trenches to prevent 

the animals from entering into the fields. 

•Cropping pattern should be changed near the forest borders. 

•Adequate food and water should be made available for the wild animals within forest zones. 

•The developmental and constructional work in and around forest region must be stopped. 

 

12.(a) (i) Explain the major water pollutants and their effects. (8) (or) Explain the 

causes, effects and control measures of water pollution. (8) (Nov/Dec 2012) 
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     Water pollution is any chemical, biological or physical change in water quality has a 

harmful effect on living organisms or makes water unsuitable for desired uses. 

1. Infectious agents 

Examples: bacteria, viruses, protozoa and parasitic worms. 

Human sources (causes):     Human and animals wastes. 

Effects 

Variety of diseases. 

2. Oxygen demanding wastes (dissolved oxygen) 

Examples: Organic wastes such as animal manure and plant debris that can be decompose by 

aerobic (oxygen-requiring) bacteria. 

      This degradation consumes dissolved oxygen in water. Dissolved oxygen (DO) is   the 

amount of oxygen dissolved in a given quantity of water at a particular pressure and 

temperature. 

The saturated point of DO varies from 8-15 mg/lit. 

Human sources (causes) 

    Sewage, animal feedlots, paper mills and food processing facilities. 

Effects 

     Large populations of bacteria decomposing thee wastes can degrade water quality by 

depleting water of dissolved oxygen. This causes fish and other forms of oxygen-consuming 

aquatic life to die. 

3.Inorganic chemicals 

Examples: water soluble inorganic chemicals. 

�Acids, 

�Compounds of toxic metals such as lead (Pb), arsenic (As) and selenium (Se)  and 

�Salts such as NaCl in ocean and fluorides (F-) found in some soils. 

Human sources (causes) 

   Surface runoff, industrial effluents and household cleansers. 

Effects 

�Can make fresh water unusable for drinking or irrigation. 

�Causes skin cancers and neck damage. 

�Damage the nervous system, liver and kidneys. 

�Harm fish and other aquatic life. 

�Lower crop yields. 

�Accelerates corrosion of metals exposed to such water. 

4. Organic chemicals 

Examples: oil, gasoline, plastics, pesticides, cleaning solvents, detergents. 
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Human sources (causes):     Industrial effluents, household cleansers, surface runoff from 

farms. 

Effects 

�Can threaten human health by causing nervous system damage and some cancers. 

�Harm fish and wild life. 

5. Plant nutrients 

Examples: water soluble compounds containing nitrate (NO3
-
), phosphate (PO4

-
) and 

ammonium (NH4
+) ions. 

Human sources (causes) 

    Sewage, manure and runoff of agricultural and urban fertilizers. 

Effects 

�Can cause excessive growth of algae and other aquatic plants, which die, decay, deplete  

dissolved oxygen in water and kill the fish. 

�Drinking water with excessive levels of nitrates lower the oxygen carrying capacity of the  

blood and can kill urban children and infants. 

6. Sediment 

Examples: soil, slit, etc. 

Human sources (causes) 

     Land erosion. 

Effects 

�Can reduce photosynthesis and cloud water. 

�Disrupt aquatic food webs. 

�Carry pesticides, bacteria, and other harmful substances. 

�Settle out and destroy feeding and spawning rounds of fish. 

�Clog and fill lakes, artificial reservoirs, stream channels and harbours. 

7. Radioactive materials 

Examples: radioactive isotopes of iodine, radon, uranium, cerium, and thorium. 

Human sources (causes) 

     Nuclear power plants, mining and processing of uranium and other ores, nuclear weapons 

production and natural sources. 

Effects 

Genetic mutations, birth defects, and certain cancers. 

Heat (thermal pollution) 

Examples: excessive heat. 

Human sources (causes) 
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      Water cooling of electric power plants and some types of industrial plants. Almost half of 

all water withdrawn in United States each year is for cooling electric power plants. 

Effects 

�Lowers dissolved oxygen levels and makes aquatic organisms more vulnerable to disease, 

parasites and toxic chemicals. 

�When a power plant first opens o shuts down for repair, fish and other organisms adapted to 

a particular temperature range can be killed by the abrupt change in water temperature known 

as thermal shock. 

8.Point and non-point sources of water pollution 

a.Point sources 

    Point sources are discharged pollutants at specific locations through pipes, ditches or 

sewers into bodies of surface water. 

Examples: Includes factories, sewage treatment plants, abandoned underground mines and 

oil tankers. 

b.Non-point sources 

    They are usually large land areas or air sheds that pollute water by runoff, subsurface flow 

or deposition from the atmosphere. Location of which cannot be easily identified. 

Examples: Include acid deposition and runoff of chemicals into surface water from 

croplands, livestock feedlots, logged forests, urban street, lawn, golf courses and parking lots. 

CONTROL MEASURES (METHODS) OF WATER POLLUTION 

�The administration of water pollution control should be in the hands of State or Central  

    Government. 

�Scientific techniques are necessary to be adopted for the environmental control of  

   catchment areas of rivers, ponds or streams. 

�The industrial plants should be based on recycling operations, because it will not only  

    stop the discharge of industrial wastes into natural water sources but by products can be  

    extracted from the wastes. 

�Plants, trees and forests control pollution and they acts as natural air conditioners. 

�Forests in and around big cities and industrial establishments are capable of reducing the  

    sulphur dioxide and nitric oxide pollutants to a greater extent from the atmosphere. Hence  

    the national goal should be “conservation of forests “and campaign should be “plant more    

    trees”.  

 

12.(a) (ii) List and explain the methods of waste management in the order of preference.    

      (or) Give in detail the various strategies to control the municipal solid waste  

      generation. (8) (Nov/Dec 2012) 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



12 

 

     Solid waste management includes the waste generation, mode of collection, transportation, 

segregation of wastes and disposal techniques. 

Flow Chart 

 

                      

 

 

 

 

 

 

 

 

 

Steps involved in solid waste management 

Two important steps of solid waste management is Reduce, reuse and recycle, before 

destruction and safe storage of wastes. 

Reduce, reuse and recycle (3R) 

� Reduce the usage of raw materials 

If the usage of raw materials is reduced, the generation of waste also gets reduced. 

� Reuse of waste materials 

The refillable containers, which are discarded after use, can be reused. 

Rubber rings can be made from the discarded cycle tubes, which reduce the waste generation 

during manufacturing of rubber bands. 

� Recycling of materials 

 Recycling is the reprocessing of the discarded materials into new useful products. 

Examples: 

• Old aluminium cans and glass bottles are melted and recast into new cans and bottles. 

• Preparation of cellulose insulation from paper. 

• Preparation of fuel pellets from kitchen waste. 

• Preparation of automobiles and construction materials from steel cans. 

The above process saves money, energy, raw materials, and reduces pollution. 

Discarding wastes 

For discarding solid wastes the following methods can be adopted. 

Methods of disposal of solid waste 

(a) Landfill (b) incineration (c) composting 
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(a)Landfill: Solid wastes are placed in sanitary landfill system in alternate layers of 80cm 

thick refuse, covered with selected earth fill of 20cm thickness. After two or three years, solid 

waste volume shrinks by 25-30% and the land is used for parks, roads and small buildings. 

The most common and cheapest method of waste disposal is dumping in sanitary land-fills 

which is invariably employed in Indian cities. Land-fill structure is built either into the 

ground or on the ground into which the waste is dumped. The method involves spreading the 

solid waste on the ground, compacting it and then covering it with soil at suitable intervals. 

Advantages 

• It is simple and economical. 

• Segregation not required. 

• Land filled areas can be reclaimed and used for other purposes. 

• Converts low-lying, marshy waste-land into useful areas. 

• Natural resources are returns to soil and recycled. 

Disadvantages 

• A large area is required. 

• Since land is available away from town, transportation cost is heavy. 

• Bad odours, if landfills are not properly managed. 

• The land filled areas will be the sources of mosquitoes and flies and hence 

insecticides and pesticides are to be applied at regular intervals. 

• Causes fire hazard due to the formation of methane in wet weather. 

INCINERATION: It is a hygienic way of disposing solid waste. It is more suitable if the 

waste contains more hazardous materials and organic content. It is a thermal process and is 

very effective for detoxification of all combustible pathogens. It is an expensive technology 

compared to land-fill and composting because incinerators are costly.In this method the 

municipal solid wastes are burnt in a furnace called incinerator. The combustible substances 

such as rubbish, garbage, dead organisms and the noncombustible matter such as glass, 

porcelain, metals are separated before feeding to incinerators. The noncombustible materials 

can be left out for recycling and reuse. The left out ashes and clinkers from the incinerators 

may be accounted for only about 10 to 20% which need further disposal either by sanitary 

landfill or by some other means.The heat produced in the incinerator during the burning of 

refuse is used in the form of steam power for generation of electricity throughout turbines. 

The municipal solid waste is generally wet but has a very high calorific value so it has to be 

dried up first before burning. The waste is dried in preheater from where it is taken into large 

incinerate about 100 to 150 tonnes per hour. The temperature normally maintained in a 
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combustion chamber is about 700
o
c and may be increased to about 1000

o
c when electricity is 

to be generated. 

Advantages 

• The residue is only 20-25% of original weight, the clinker can be used after treatment. 

• It requires very little space. 

• Cost of transportation is not high as incinerators located within city limits. 

• Safest then hygienic point of view. 

• An incinerator plant of 300 tonnes per day capacity can generate 3MW of                              

power. 

Disadvantages 

• Its capital and operating cost is high. 

• Needs skilled personnel. 

• Formation of smoke, dust and ashes needs further disposal, due to which air pollution 

may be   caused. 

COMPOSTING: It is another popular method practiced in many cities in our country. In this 

method, bulk organic waste is converted into fertilizing manure by biological action.The 

separated compostable waste is dumped in underground earthen trenches in layers of 1.5m 

and is finally covered with earth of about 20 cm and left over for decomposition. Sometimes 

certain microorganisms such as actinomycetes are introduced for active decomposition. 

Within 2 to 3 days biological action starts, the organic matters are being destroyed by 

actinomycetes and lot of heat is liberated increasing the temperature of the compost by about 

75oc and finally the refuse is converted to powdery brown coloured odourless mass known as 

humus and has a fertilizing value which can be used for agricultural field. The compost 

contains lot of nitrogen essential for plant growth apart from phosphates and other minerals. 

World Health Organisation (WHO) has set up a compost plant in New Delhi in 1981 with a 

capacity to handle 90 to 100 tonnes of waste everyday. The prepared compost was supplied to 

nurseries, kitchen gardens and horticulture department. The composting technology is widely 

employed in developing countries. 

Advantages 

• When the manure is added to soil, it increases the water retention and ion-exchange 

capacity of soil. 

• A number of industrial solid wastes can also be treated by this method. 

• It can (manure) be sold thereby reducing the cost of disposing of wastes. 

• Recycling-occurs. 
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Disadvantages 

• The non-consumables have to be disposed separately. 

• Use of compost has not yet caught up with farmers and hence no assured market. 

(OR) 

12.(b) (i) Discuss the sources, effects and control measure of thermal pollution. (8) 

     Thermal pollution is defined as the addition of excess of undesirable heat to eater that 

makes it harmful to man, animal or aquatic life or otherwise causes significant departures 

from the normal activities of aquatic communities in water. 

SOURCES (CAUSES) OF THERMAL POLLUTION: 

The following sources causes thermal pollution 

(i)nuclear power plants  (ii) coal-fired power plants (iii) industrial effluents (iv) domestic 

sewage (v) hydro-electric power 

(a)Nuclear power plants: nuclear power plants including drainage from hospitals, research 

institutes, nuclear experiments and explosions, discharged a lot of unutilized heat and traces 

of toxic radio nuclides into nearby water streams. Emissions from nuclear reactors and 

processing installation are also responsible for increasing the temperature of water bodies. 

The operation of power reactors and nuclear fuel processing units constitute the major 

contributor of heat in the aquatic environment. 

     Heated effluents from power plants are discharged at 100C, higher than the receiving 

water which affects the aquatic flora and fauna. 

(b)Coal-fired power plants: some thermal power plants utilize coal as fuel, while a few 

plants use nuclear fuel. Coal-fired power plants constitute the major source of thermal 

pollutants. Their condenser coils are cooled with water from nearby lake or river and 

discharge the hot water back to the stream increasing the temperature of nearby water to 

above 150c. The heated effluents decrease the dissolved oxygen content of water. it results 

into killing of fish and other marine organisms. 

(c)Industrial effluents: industries generating electricity like coal powdered and nuclear 

powdered plants require huge amounts of cooling water for heat removal. Other industries 

like textile, paper and pulp as well as sugar also release heat in water but to a much lesser 

extent. Normally the discharged water from stream-electric power industry using turbo 

generators will have a higher temperature ranging from 60c to 90c than the receiving water. 

This results in the increase of stream temperature to a level at which natural dissipation of 

heat will be inefficient.   

In modern stations, producing 100MW, nearly one million gallons are discharged in an hour 

with increase in temperature of the cooling water passing by 8 to 100c. 
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(d)Domestic sewage: Domestic sewage is commonly discharged into rivers, lakes, canals or 

streams with or without waste treatment. The municipal sewage normally has a higher 

temperature than the receiving water. With the increase in temperature of the receiving water, 

the dissolved oxygen content decreases and the demand of oxygen increases. Hence the 

anaerobic condition will set up resulting in the release of foul and offensive gases in water. 

The marine organisms which depend on the dissolved oxygen will die out. 

(e)Hydroelectric power: Generation of hydroelectric power, sometimes, results in negative 

thermal loading in water systems. Apart from electric power industries, various factories with 

cooling requirements contribute to thermal loading. It has been reported that about 18% more 

heat is given to cooling waters in nuclear power plants than any other power plants of 

equivalent size. 

EFFECTS OF THERMAL POLLUTION: 

1.Reduction in dissolved oxygen: concentration of dissolved oxygen (DO) decreases with 

increase in temperature of water. 

2.Increase in toxicity: The rising temperature increases the toxicity of the poison present in 

water. A 100C rise in temperature doubles the toxic effect of potassium cyanide, while a 800C 

rise in temperature triples the toxic effects of O-xylene causing massive mortality of fish. 

3.Interference with the biological activities: Temperature is considered to be vital 

significance to physiology metabolism and biochemical process in controlling respiratory 

rates, digestion, excretion and overall development of aquatic organisms. The temperature 

changes totally disrupt the entire ecosystem. 

4.Interference with reproduction: In fishes, several activities like nest building, hatching, 

migration and reproduction etc., depend on optimum temperature. 

5.Direct mortality: unutilized heat in water is responsible for direct mortality of aquatic 

organisms. The increase in temperature exhausts the micro-organisms and shortens their life 

span. Above a particular temperature, death occurs to fish due to failure in respiratory system, 

nervous system process. 

CONTROL MEASURES (OR) MANAGEMENT OF THERMAL POLLUTION: 

     The following methods can be adopted to control the high temperature caused by thermal 

dischargers. 

1.Cooling towers: The use of water from water systems for cooling purposes, with 

subsequent return to the water way after passage through the condenser, is termed as cooling 

process. To make it more effective, cooling towers are designed to control the temperature of 

water. Cooling towers transfer some of the heat from hot water to the surrounding 

atmosphere by the process of evaporation. Cooling tower is generally used to dissipate the 
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recovered waste heat to eliminate the problems of the thermal pollution. Cooling tower is of 

two types. 

(a)Wet cooling tower: Hot water, coming out from the condenser (reactor) is allowed to 

spray over baffles. Cool air, with high velocity, is passed from sides, which takes away the 

heat and cools the water. 

                                  

                                       

(b)Dry cooling tower: Here the hot water is allowed to flow in a long spiral pipes. Cool air, 

with the help of fan, is passed over these hot pipes, which cools down the hot water. This 

cool water can be recycled. 

                                          

 

2.Cooling ponds: Cooling ponds are the simplest method of cooling thermal discharges. 

Heated effluents on the surface of water in cooling ponds maximize dissipation of heat to the 

atmosphere and minimize the water area and volume. This warm water wedge acts like a 

cooling pond. 
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3. Spray Ponds: the water coming out from the condensers is allowed to pass into the ponds 

through sprayers. Here the water is sprayed through nozzles as fine droplets. Heat from the 

fine droplets gets dissipated to the atmosphere. 

                                   

4.Artificial lakes: Artificial lakes are man-made bodies of water which offer possible 

alternative to once-through cooling. The heated effluents can be discharged into the lake at 

one end and the water for cooling purposes may be withdrawn from the other end. The heat is 

eventually dissipated through evaporation. 

                                      

12.(b) (ii)What is an earthquake? Write its effects. What measures should be taken to  

                mitigate the disaster?       (8)  

     An earthquake is a sudden vibration caused on the earth’s surface due to the sudden 

release of tremendous amount of energy stored in the rocks under the earth’s crust. 

OCCURRENCE 

   The earth’s crust has several tectonic plates of solid rock. These plates move slowly along 

their boundaries. When friction prevents these plates from slipping, stress develops and 
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results in sudden fractures along the fault lines within the plates. This causes earthquakes and 

the violet vibrations in the earth. 

CAUSES OF EARTHQUAKES 

1.Earthquakes are caused due to disequilibrium in any part of the earth crust. This 

disequilibrium is caused by volcanic eruptions, hydrostatic pressure of man-made water 

bodies like reservoirs, dams, and lakes, which intern causes movements of plates. 

2.Underground nuclear testing. 

3.Decrease of underground water level. 

Severity of an earthquake: The severity of an earthquake is generally measured by its 

magnitude on Richter scale as shown in the below 

1. Less than 4 – Insignificant 

2. 4- 4.9         – Minor   

3. 5 – 5.9       – Damaging 

4. 6 – 6.9       – Destructive  

5. 7 – 7.9       – Major  

6. More than 8 – Great  

EFFECTS OF EARTHQUAKES 

1.The shocks produced by earthquakes in hilly and mountainous area may causes landslides, 

which damages the settlements and transport systems. 

2.It also collapses, houses and other structures due to poor construction and the people die in 

thousands depending on the severity of the quake. 

3.Severe earthquake results in deformation of grounds surface. 

4. Tsunami, the seismic waves caused by earthquakes travel through sea water and generate 

high sea waves called tsunami. This causes great loss of life and property 

EARTHQUAKE MANAGEMENT (OR) STEPS TO MITIGATE EARTHQUAKES 

1.Damages to property and life can be prevented by constructing earthquake – resistant 

building in the earthquake prone areas. 

2.Wooden houses are perfected in earthquake prone areas as in Japan. 

3.Seismic hazard map should give the information about the magnitude of intensity of 

anticipated earthquakes and Seismologist should analyse the pattern of micro seismicity and 

indicate the possibility of occurrence of earthquakes in a potential areas. 

 

13.(a) (i) Discuss the effects of timber extraction on forests and tribal people. (8) 

TIMBER EXTRACTION 

Due to population growth and lack of -alternative fuels, people living nearby forest area are 

mostly using wood as fuel. Hence, wood (timber) extraction is increasing day by day. 
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Uses of timber 

Timber is used as raw materials for various wood based industries like pulp and                         

paper, composite wood, furniture, etc., 

Timber is also used for various developmental activities like railways, boats, road 

constructionetc.,  

CONSEQUENCES (OR) EFFECTS OF TIMBER EXTRACTION  

1. Large scale timber extraction causes deforestation. 

2. Timber extraction leads to soil erosion, loss of fertility, landslides and loss of biodiversity. 

3. Timber extraction also leads to loss of tribal culture 

4. Timber extraction reduces thickness of the forest. 

Indian scenario 

Annual forest growth is only about 12 million cu.mts/year 

 

13.(a)(ii) What is land degradation? Mention the factors responsible for land           

      degradation.         (8) 

     “Land degradation is the process of deterioration of soil or loss of fertility of the soil.”      

CAUSES OF (OR) FACTORS AFFECTING LAND DEGRADATION 

Population: As population increases, more land is needed for producing food, fibre and fuel 

wood. Hence there is more and more pressure on the limited land resources, which are getting 

degraded due to over exploitation. 

Urbanization: The increased urbanisation due to population growth reduced the extent of 

agriculture land. To compensate the loss of agriculture land, new land comprising natural 

ecosystem such as forests are cleared. Thus urbanisation leads to deforestation, which inturn 

affects millions of plants and animal species. 

Fertiliser and Pesticides:  Increased applications of fertilizer and pesticides are needed to 

increase farm output in the new lands, which again leads to pollution of land and water and 

soil degradation. 

Damage of top soil:  Increase in food production generally leads to damage of top soil 

through nutrient depletion. 

Water-logging, soil erosion, salination and contamination of the soil with industrial wastes all 

cause land degradation. 

(OR) 

13.(b)(i) Explain the benefits and problems of dam. (or) Illustrate the various  

      environmental ill effects and benefits associated with dams with reference to a case  

      study.  (8) (Nov/Dec 2012) 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



21 

 

Dams are built across the river in order to store water for irrigation, hydroelectric power 

generation and flood control. Most of the dams are built to serve for more than one purpose 

called “multipurpose dams”. 

BENEFITS OF CONSTRUCTING DAMS 

1. Dams are built to control flood and store flood water 

2. Sometimes dams are used for diverting part or all of the water from river into a channel. 

3. Dams are used mainly for drinking and agricultural purposes. 

4. Dams are built for generating electricity. 

5. Dams are used for recreational purposes. 

6. Navigation and fishery can be developed in the areas. 

PROBLEMS OF CONSTRUCTING DAMS 

             1. Upstream problems 

             2. Downstream problems. 

   1. Upstream problems 

            (a) Displacement of tribal people. 

            (b) Loss of non-forest land. 

            (c) Loss of forests, flora and fauna. 

            (d) Landslips, sedimentation and siltation occurs. 

            (e) Stagnation and water logging around reservoirs retards plant growth. 

2. Downstream problems 

           (a) Water logging and salinity due to over irrigation. 

           (b) Reduced water flow and silt deposition in rivers. 

           (c) Salt water intrusion at river mouth. - 

           (d) Since the sediments carrying nutrients get deposited in the reservoir, the fertility of    

                the land along the river gets reduced. 

     (e)Sometimes, due to structural defects the dam ma collapse suddenly and destroy    

   many living organisms. 

Examples 

1. Narmada Sagar project: It has submerged 3.5 lakh hectares of forest comprising teak and 

bamboo trees. 

2. Tehri dam: It has submerged 1000 hectares of forest affecting about 430 species of plants. 

 

13.(b)(ii) Discuss the role of individual in the conservation of natural resources. (8) 
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CONSERVATION ENERGY: 

• Switch off light, fans and other appliances when not in use. 

• Use solar heater for cooking your food on sunny days, which will cut down your LPG 

expenses. 

• Dry the clothes in sunlight instead of driers. 

• Use always pressure cooker. 

• Ride bicycle or just walk instead of using car and scooter. 

CONSERVATION OF WATER 

• Use minimum water for all domestic purposes. 

• Check for water leaks in pipes and toilets and repair them promptly 

• Use drip irrigation efficiency and reduce evaporation 

• The waste water coming out from kitchen and bath tub can be used for watering the 

plants. 

• Build rainwater harvesting system in your house. 

CONSERVATION OF SOIL 

• While constructing the house don’t uproot the trees as far as possible. 

• Don’t irrigate the plants using a strong flow of water, as it will wash off the top soil. 

• Soil erosion can be prevented by the use of sprinkling irrigation. 

• Use green manure in the garden, which will protect. 

CONSERVATION OF FOOD RESOURCES 

• Eat only minimum amount of food. Avoid over eating. 

• Cook only required amount of the food. 

• Don’t cook food unnecessary. 

• Don’t wastes the food instead gives it to someone before getting spoiled. 

CONSERVATION OF FOREST 

• Use non-timber products. 

• Plant more trees and  

• Minimise the use of papers and fuel wood. 

• Avoid of executing developmental work like dam, road and construction in forest 

areas. 

 

14. (a) (i) What are the major urban problems related to energy?(or) Discuss the energy 

requirement in detail for sustaining urban life.  (8) (Nov/Dec 2010) 

     Urbanisation is defined as “the process of movement of human population   from rural 

areas to urban areas in search of better economic interests with better education, 
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communication, health, civic facilities and other day to day needs”. Urbanisation is the 

dominant feature of 20th century. Now- a- days, migration of people from rural areas to urban 

areas has become a major trend. A century ago, about 10% of people were living in the urban 

areas. But now about 33% of people are living in urban areas. By 2020 about 50% of the 

people will be living in the urban area. 

CAUSES OF URBANISATION 

The movement and migration of people from non-urban areas to urban areas is depending on 

many factors. Most important problems or discomfort in rural areas are: 

• Lack of modernization of agricultural sector 

• Lack of job opportunities 

• Poor lifestyle 

• Poor health facilities 

• Poor educational facilities 

• Poor transportation facilities 

• Poor availability of energy. 

 ENERGY DEMANDING ACTIVITIES 

     In developing countries, urban growth is very fast and pollution is uncontrollable and 

unplanned growth. When compared to rural people, urban people consume a lot of energy 

and materials and generate a lot of waste. This is because people have a higher standard of 

life and their life style demands more energy inputs. 

The energy demanding activities of urban areas include: 

1. Regular supply of electricity has become indispensable in high rising buildings, 

multiplexes and shopping malls of the cities. The activities come to stand still in such 

establishments, when there is an interruption in power supply. Therefore, most of such 

establishments have their own very high capacity generator sets for power back up. These 

generator sets cause hazardous air and noise pollution. 

2. In many cities and towns, water supply is dependent on electricity. Acute shortage of 

drinking water is faced by the people living in these areas during the peak summers due to 

short supply of electricity. 

3. These days, many of the house jobs such as cooking of food, washing of clothes, cleaning 

of houses, etc. have become electricity based in urban areas. Shortage of electricity makes the 

life miserable, of the people living in the cities. 

4. The modern life style of cities uses a large number of electrical gadgets in houses, offices 

and business establishments which become non-operational when electricity is not available. 
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5. Means of transportation (i.e. automobiles, trains, metro-rails, etc.) used for the movement 

of people needs energy. Shortage of fuel and electricity make people’s movement difficult.  

6. Industrial plants use a big proportion of energy. The industrial production is badly affected 

in shortage of energy. The disposal of urban wastes in many cities is also affected as it uses 

energy based techniques. 

7. Due to high population growth and high energy demanding activities, the urban problems 

related to energy are much more magnified as compared to the rural population. 

SOLUTIONS TO THE URBAN PROBLEMS RELATED TO ENERGY 

The above problems related to energy can be minimized and even avoided by proper 

management and development of industrial and urban areas. Some of the solutions of these 

problems are: 

• Mass movement of rural areas is to be stopped by providing them better facilities and 

opportunities at their own places. 

• Energy is to be saved by proper utilization. 

• Other cheap and eco-friendly energy resources are to be identified. 

• Sub-urban development and controlled population is to be promoted. 

• Adopt pooling system while using your personal transport convenience. 

• More energy to be generated from sustainable form of resources. 

• Gap between generation point and the consumption point is to be minimized.  

 

14. (a) (ii) Briefly discuss the salient features of the Environment (Protection) Act, 1986.  

                                                                                                             (Nov/Dec 2011 & 2009) 

ENVIRONMENT (PROTECTION) ACT, 1986 

     This is a general legislation law in order to rectify the gaps and laps in the above Acts. 

This Act empowers the Central government to fix the standards for quality of air, water, soil 

and noise and to formulate procedures and safe guards for handling of hazard substances. 

OBJECTIVES OF ENVIRONMENTAL ACT 

• To protect and bring about improvement of the environment. 

• To prevent hazards to all living creatures and property. 

• To maintain harmonious relationship between humans and the environment. 

IMPORTANT FEATURES OF ENVIRONMENTAL ACT 

1. The act empowers the Government to lay down procedures and safe guards for the  

prevention of accidents which cause pollution and remedial measures if an accident 

occurs. 

2. The Government has the authority to close or prohibit or regulate any industry or its  
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operation, if the violation of the provisions of the Act occurs. 

3. A person shall be punishable with imprisonment for a term extending to five years or 

be  punishable with fine up to rupees one lakh or both. 

4. If violation continues, an additional fine of rupees five thousand per day may be 

imposed to the entire period of violation of rules. 

5. The Act fixes the liability of the offence punishable under Act on the person who is  

directly in charge. Whether he/she is the director or Manager or Secretary or any other 

office, unless he/she proves that it was committed without his/her knowledge or 

consent. 

6. The act empowers the officer of Central Government to inspect the site or the plant or 

the machinery for preventing pollution and to collect samples of air, water, soil or 

other material from any factory or its premises for testing. 

7. The Environment (Protection) Act is the most comprehensive legislation with powers 

for the central government to directly act, avoiding many regulatory authorities or 

agencies. 

(OR) 

14.(b) (i) What is watershed? Critically discuss the objectives and practices of  

     watershed management.  (or) Write note on watershed management. (Nov/Dec 2012  

     & Nov/Dec 2009) 

WATERSHED MANAGEMENT 

WATERSHED (OR) DRAINAGE BASIN – Watershed is defined as the land area from 

which water drains under the influence of gravity into a stream, lake, reservoir or other body 

of surface water. 

WATERSHED MANAGEMENT – The management of rainfall and resultant runoff. It 

involves conservation, regeneration and proper use of water. 

FACTORS AFFECTING WATERSHED 

Watersheds are found to be degraded due to uncontrolled and unplanned land use activities. 

Overgrazing, deforestation, mining, construction activities also affect and degrade various 

watersheds. 

Drought climates also affect the watershed. 

NEED (OR) OBJECTIVES OF WATERSHED MANAGEMENT 

• To minimize the risk of floods, droughts and landslides. 

• To manage the watershed for developmental activities like domestic water supply, 

irrigation, hydropower generation, etc. 

• To protect soil from erosion by runoff. 

• To raise groundwater level. 
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• To promote social forestry and horticultural activity on all suitable areas of land. 

• To develop rural areas in the region with clear plan for improving the economy of the 

region. 

• To manage the watershed for developmental activities like domestic water supply, 

irrigation, hydropower generation, etc. 

CONCEPT OF WATERSHED MANAGEMENT 

     Watershed is not a technology but a concept which integrates construction management 

and budgeting of rainwater through simple but discrete hydrological units. 

WATERSHED MANAGEMENT TECHNIQUES 

     In watershed management, various civil structures were constructed in the catchment area 

to improve groundwater storage. 

Trenches (Pits): Trenches were dug at equal intervals to improve groundwater storage. 

Earthen dam (or) Stone embankment: To check the run-off water, earthen dam must be 

constructed in catchment area. 

Farm pond: A farm pond can be built to improve water storage capacity of the catchment 

area. 

Underground barriers: Underground barriers should be built along the nullahs to raise the 

water table. 

MAINTENANCE OF WATERSHED (OR) COMPONENTS OF INTEGRATED 

WATERSHED MANAGEMENT: 

Water Harvesting – Proper storage of water in watershed is done with provisions that the 

water can be used in dry seasons in low rainfall areas. 

Afforestation and Agroforestry – Help to prevent soil erosion and retention of moisture in 

watershed areas. 

Example: In high rainfall areas woody trees are grown in between crops to reduce the runoff 

and loss of nutrients of soil. 

Scientific mining and quarrying – improper mining results in landslides and rapid soil 

erosion. Planting soil binding plants at an interval of 1 meter in the mined area re 

recommended for minimizing the destructive effects of mining in watershed areas. 

Public participation – People co-operation and participation is essential for watershed 

management. People must be motivated for protecting a freshly planted area and maintaining 

a water harvesting structure, implemented by the government.  

Minimizing livestock population – Livestock population, present in the surrounding villages 

of the watershed should be reduced. 

Reducing soil erosion – Terracing, bunding, contour cropping, strip cropping, etc. are used 

to minimize soil erosion and runoff on the slopes of watersheds. 
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14.(b) (ii) Write short notes on Nuclear Accident and holocaust.  (8) 

     Energy released during a nuclear reaction is called nuclear energy. Nuclear reactors 

produce the nuclear energy either by nuclear fission (or) nuclear fusion.  

The most serious hazard to human and environmental health from the nuclear accident is the 

release of large amount of nuclear energy and radioactive products into the atmosphere. 

TYPES OF NUCLEAR ACCIDENTS 

(1) Nuclear Test: Nuclear explosions, carried out in underground, cause settling down the  

radioactive materials on the earth’s surface and radioactive particles, radioactive rays into the 

atmosphere. 

(2) Nuclear power plant accidents: The release of radiation occurs during the accidents. 

The nuclear power plant located in the seismic vulnerable area may cause nuclear accidents. 

(3) Improper disposal of radioactive waste: It is another source of accident. Drums stored  

      underground can rust and leak radioactive materials into water, land and air. 

(4) Accident during transport: Trucks carrying radioactive wastes or fuels are involved in  

     frequent accidents. 

(5) Core melt down: The major accident at a nuclear power plant is a “core melt down”. 

EFFECT OF NUCLEAR RADIATION 

(1) Radiations may break chemical bonds such as DNA in cells. This effect may be  

Instantaneous, prolonged or delayed types. It may be even carried to future generations. 

(2) Exposure at low dose of radiation (100 - 250 rads), people do not die, but begin to suffer 

from fatigue, vomiting and loss of hair. 

(3) Exposure at higher dose of radiation (400-500 rads) affects bone marrow, blood cells, 

natural resistance and blood to fail clot. 

(4) Exposure at very high dose of radiation (10,000 rads) kills the organisms by damaging the  

      tissues of heart and brain. 

NUCLEAR HOLOCAUST 

It means destruction of biodiversity by nuclear equipment and nuclear bombs. In a holocaust, 

a large number of living beings are totally destroyed. Usually, this kind of destruction is 

happened in a nuclear war. 

EFFECT OF NUCLEAR HOLOCAUST 

(1) Nuclear Winter: Nuclear bombardment will cause combustion of wood, plastics, 

petroleum, forest, etc. Large quantity of black soot will be carried to the stratosphere. Black 

soot will absorb all UV- radiations and will not allow the radiation to reach the earth. 

Therefore, cooling will result. Due to this cooling effect, water evaporation will also reduce. 

In stratosphere there won’t be significant moisture to rain-out the thick soot. Thus, due to 
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nuclear explosions, a process known as opposite to global warming will occur. This is called 

nuclear winter. 

Effect of Nuclear Winter: 

(a) Lowers the global temperature, even in summer the temperature will be at around freezing  

      temperature. 

(b) Crop productivity will be reduced causing famines and human sufferings. 

(2) It ignites all combustible material; destroy all the living beings, material crushing, and     

      destruction of homes. 

EXAMPLES OF NUCLEAR HOLOCAUSTS 

(i) Nuclear War: Japan, Hiroshima and Nagasaki are the examples of nuclear holocaust, 

which had happened at II World War. 

(ii)At Chernobyl: When the operators lost the control of a water-cooled graphite moderated 

reactor during a low power tests at Chernobyl in Ukraine, the nuclear reactor exploded. 

Chernobyl Victims: It includes, 

(i)31 deaths at the time. 

(ii)An estimated 2000 extra cases of cancer in Europe over the next 50 years 

CONTROL MEASURES 

(1) Suitable precautions are to be taken and training must be given to people for handling 

these materials to avoid accident. 

(2) Constant monitoring of the radiation level has to be carried out, limit exposure to the  

      workers. 

(3) Regular checks and control measures are done by Atomic Energy Regulatory Board under 

the Department of Atomic Energy. 

 

15. (a) (i) Explain the term “Population Explosion”. Enumerate its effects.  (8) 

    Definition: 

The enormous increase in population, due to low death rate (mortality) and high birth rate 

(natality), is termed as population explosion. The human population is not increasing at a 

uniform rate in all parts of the world. 

Doubling Time 

Population explosion can be better understood by considering the doubling time i.e., the 

number of years needed for a population to double in size.  

Reasons of population explosion 

1.Invention of modern medical facilities reduces the death rate (mortality) and increases the 

birth rate (natality), which leads to population explosion. 

2.Increase of life expectancy is another important reason for population explosion. 
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3.Illiteracy is one of the reasons for the population explosion. 

Effect of Population Explosion 

1.Poverty 

Infant mortality is one of the most tragic indicators of poverty. There are still 34 developing 

countries where more than 1 in 10 children die before he or she reaches the age of five. In 

developing countries few mothers opt for smaller families in the face of such high infant 

mortality rates. Efforts to keep children alive and healthy are one of the keys to reduce 

population growth rates. Population explosion leads to environmental degradation. 

2.Population explosion leads to environmental degradation 

3.Population explosion causes over exploitation of natural resources. Therefore there will be 

shortage of resources for the future generation. 

4.Many of the renewable resources like forests, grass, lands, are also under threat 

5.The increase in population will increase disease, economic inequity and communal war. 

6.Overcrowding of cities leads to development of slums 

7.Lack of basic amenities like water supply and sanitation, education, health, etc 

8.Unemployment and low living standard of people. 

Remedy 

 We should immediately reduce the fertility rate through birth control programs.  

 

15.(a) (ii) Discuss the role of Information Technology in the protection of Environment  

      and Human health. (8) (Nov/Dec 2012 & 2010) 

ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT 

Information technology plays a vital role in the field of environmental education. Information 

technology means collection, processing storage and dissemination of information. A number 

of software has been developed to study about the environment. 

Software’s for environment education   

Many software are developed to improve our environment and health. They are as follows:  

Remote sensing 

Remote sensing refers to any method, which can be used to gather information about any 

object without actually coming in contact with it. Any force field like acoustic, gravity, 

magnetic, electromagnetic, etc., could be used for more remote sensing, covering various 

disciplines extending from laboratory testing to astronomy. At present the term ‘remote 

sensing’ is used more commonly to denote the identification of earth feature by detecting the 

characteristics electromagnetic radiation that is reflected / emitted by the earth. 
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Applications of remote sensing: 

� In agriculture: In India, the agriculture sector sustains the livelihood of around 70% 

of the population and contributes to about 35% of the net national product. We require 

judicious and optimal management of both land and water resources along with the usage of 

high yielding variety seeds, optimal fertilizer input, postcentral etc. remote sensing can 

provide valuable information for land and water management. 

� In forestry: Sustainable forest management requires reliable information on the type, 

density and extent of forest cover, volume and biomass, forest fire, pest and disease induced 

losses, encroachment etc. Remote sensing provides all such information clearly. 

� In land cover:  Spatial information in land use is required at different scales 

depending upon use. Remote sensing data is converted to map, the spatial resolution plays a 

role on the scale of mapping. 

� Water resources: Remote sensing data has been used in many applications related to 

water resources such as surface water body mapping, ground water targeting, wetland, 

inventory, flood monitoring, reservoir sedimentation, water quality monitoring, run-off 

monitoring, snow cover monitoring, irrigation management and many more. One of the best 

applications is inventory surface water bodies, 

Database: Database is the collection of inter-related data on various subjects. In the 

computer the information of data base is arranged in a systematic manner that is easily 

manageable and can be very quickly retrieved. 

Applications of database 

The ministry of environment and forest 

(i)They are compiling a database on various biotic communities. 

(ii)Database is also available for diseases like HIV/AIDS, malaria, fluorosis, etc. 

National management of information system(NMIS) 

They compiled a database on R&D projects along with information about research scientists 

and personnel involved. 

Environmental information system(ENVIS) 

It functions in 25 centres all over the country. They generate a network of database in areas 

like pollution control, clean technologies, remote sensing, biodiversity, environmental 

management, desertification etc. 

Geographical information system(GIS) 

“GIS is a technique of superimposing various thematic maps using digital data on a large 

number of inter-related aspects”. 
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Applications of GIS 

Different thematic maps containing digital information on various aspects like water 

resources, soil type, forest land, crop land, grass land are super imposed on a layered form in 

computer using software. 

Interpretation of polluted zones, degraded lands can be made on GIS. 

GIS can be used to check unplanned growth and related environmental problems. 

 Satellite data 

1.Satellite data helps in data providing correct and reliable information about forest cover. 

2.It also provide information of atmospheric phenomena like monsoon, ozone layer depletion, 

smog, etc 

3.From the satellite data many new reserves of oil, minerals, can be discovered. 

World wide web 

More current data is available on World Wide Web. 

Important on-line learning centre 

1.www.mhhe.com/environmentalscience 

2.Multimedia digital content manager(DCM) in the form of CD-ROM. 

Applications 

1.This on-line learning centre provides the current and relevant information on, principles, 

problems, queries, application of environmental science. 

2.It has digital files of photos, power-point lecture presentations, animations, web-exercises 

and quiz. These are useful to both students and teachers of environmental studies. 

ROLE OF INFORMATION TECHNOLOGY IN HUMAN HEALTH 

     Information technology plays a key role in human health. It has changed the human life 

style completely. Many health organizations are turning to package of solution of IT for 

streamlining service oriented work in an effective manner. 

The health service technology mainly involves three systems. They are: 

1.Finance and counting. 

2.Pathology. 

3.Patient administration: clinical system. 

Applications of IT in health services 

1.With the help of IT packages, the data regarding birth and death rates, immunisation and 

sanitation programme are maintained accurately. 

2.It helps the doctor to monitor the health of the people effectively. 

3.The information regarding the outbreak of epidemic diseases can be conveyed easily. 

4.On-line help of expert doctors can be consulted to provide better treatment and services 

to the patient. 
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5.With a central control system the hospital can run effectively. 

6.Drugs and its replacement can be administered efficiently. 

(OR) 

15. (b) (i) Discuss the various schemes launched for women and child welfare in India.  

      (8) (or) Discuss the necessity of formation of women self help group. (6) (or) Write  

      about child welfare. (4) (Nov/Dec 2010)                                                                               

     Women and child are soft, who suffer in a number of ways mainly because they are weak, 

helpless and economically dependent. 

WOMEN WELFARE 

The main aim of women welfare is to improve the status of the women by providing 

opportunities in education, employment and economic independence  

Need of women welfare: Generally women face the following problem in the society. So 

there is an urgent need for policy reforms and more stringent legislations, education and legal 

awareness among women for checking injustice towards her. 

1.Generally women suffer gender discrimination and devaluation at home, at work pace, in 

matrimony, in public life and power. 

2.High number of cases of dowry deaths, rapes, domestic violence, criminal offences and 

mental torture to women. 

3.The human rights of women are violated, in the male dominated society. 

4.Generally in policy making and decision making process, women are neglected. 

OBJECTIVES OF WOMEN WELFARE 

To overcome the above problems, a sound national strategy is needed with the following 

objectives. 

�To provide education. 

�To impart vocational training. 

�To generate awareness about the environment. 

�To improve the employment opportunities. 

�To aware problems of population. 

�To restore the dignity, status, equality and respect for women. 

Objectives of National Commission for Women  

A national commission for women has been created by government of India, its main 

objectives are: 

�To examine constitutional and legal rights for women. 

�To review existing legislations. 

�To sensitize the enforcement and administrative machinery to women’s causes. 
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Environmental Degradation and Women Welfare 

The developmental work not only affects the natural environment but also affects the 

traditional, social, cultural, family life of women. 

Example:After losing the forest cover and getting rehabilitated from their native places, men 

usually migrate to towns for some job while the women are left behind to look after their 

family with little resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare 

�The national network for women and mining (NNWM): It is fighting for a “gender 

audit” of India’s mining companies. 

�United Nations decade for women: It witnessed inclusion of several women welfare 

related issues on international agenda. 

�International convention on the elimination of all forms discrimination against 

women: It has created an international standard for protection and promotion of women’s 

human and socio-economic upliftment. 

�Non-government organizations (NGO’s) as Mahila Mandals: It creates awareness 

among women of remote villages to empower them, train them, educate them and help them 

to become economically self-dependent. 

�Ministry for women and child development: It aims to work for the upliftment of women 

by family planning, health care, education and awareness. 

 

CHILD WELFARE 

     Of 21 million children born every year in India, 20 million children in our country are 

estimated to be working as child labours in various hazardous industries like match industry, 

fire work industry, pottery industry. 

Reason for child labours 

�Poverty: Poverty is the main reason to force these children to work in unhealthy 

conditions. 

�Want of money: Parents require money for their family, so they are in a position to send 

their children for work. 

Various Schemes of Various Organizations towards Child Welfare 

UN conventions on rights of child (or) international law: It formulated a set of 

international standards and measure to promote and protect the well-being of children in our 

society. 
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Rights of the child: the international law defines right of the child to survival, participation, 

development and protection. 

The right to survival:  It emphasizes on good standards of living, good nutrition and health. 

�The right to participation: It means freedom of thought and appropriate information to 

the child. 

�The right to development: It ensures access to education, childhood care and support, 

social security and recreation. 

�The right to protection: It means freedom from exploitation, inhuman treatment and 

neglect. 

World summit on children: It had focused agenda for the well-being of the children 

targeted to be achieved in the beginning of the new millennium. 

Ministry of human resource development (MHRD): It concentrates on child’s health, 

education, nutrition, clean and safe drinking, sanitation and environment. 

Environmental degradation and child welfare: Children are most affected due to 

environmental pollution. 

Water borne diseases are the biggest threat to children. Around 6 million children are affected 

by these diseases in India. Even the child growing in the mother’s womb, gets affected by 

environmental toxins. 

Centre for science and environment (CSE): Its scientific report says “children consume 

more water, food and air than adults and hence more susceptible to any environmental 

contamination”.  

 

15. (b) (ii) What are modes of transmission of HIV? And how can it be prevented. (8)  

            (or) Write short notes on HIV/AIDS (Nov/Dec 2012) (or) Mention the causes of  

            HIV transmission. (Nov/Dec 2010) (6) (or) What is AIDS? How to prevent it?  

            (Nov/Dec 2009) (4) 

    AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a 

virus called HIV(Human Immune Deficiency virus). Many myths have been spread about 

AIDS and it is very important for everyone to know the facts about HIV and AIDS. 

Origin of HIV / AIDS 

AIDS was discovered in 1983. Though sufficient knowledge has been gained about the 

disease, yet a definite source of this virus could not be identified. But the following theories 

have been suggested. 

Through African monkey 

�Most of the evidences have suggested that the AIDS has spread from Africa. It has been 

believed that the HIV has transferred to humans from African monkey or chimpanzees. 
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Through vaccine programmes 

�HIV has spread in Africa through HIV contaminated polio vaccine, prepared from 

monkey’s kidney. 

�It had spread through hepatitis-B viral vaccine in Los Angels and New York. 

�It had also spread through small pox vaccine program of Africa. 

World scenario 

Nearly 90% of the people who are infected with AIDS live in developing countries. 13% of 

world’s population lives in Africa, almost all states of African countries were affected by 

HIV. 

India ranks II in the world with 5.1 million HIV/AIDS affected people. The percentage is 

lower than Thailand, Myanmar and South Africa. 

Scenario in India: The largest numbers of infected cases have been found in Maharashtra 

and Tamil Nadu, followed by Delhi, UP, Karnataka and Goa.  

FACTORS INFLUENCING MODES OF TRANSMISSION OF HIV 

HIV is spreading due to the following activities. 

����HIV from infected person can pass to a normal person through blood contact, generally 

during unprotected sex with infected person. 

����Using needles or syringes, contaminated with small quantities of blood from HIV positive 

person, also transmit HIV to others. 

����HIV can also pass from infected mothers to their babies during pregnancy, delivery or 

breast feeding. 

����Blood transfusion from infected person, at the time of accidents or pregnancy also results in 

HIV/AIDS. 

����Women are more vulnerable to HIV. Biologically the male to female transmission of HIV 

is 2 to 4 time more efficient than male to female transmission. 

����Women around 18-20 years are at more risk, since their cervical tissue is more vulnerable 

to invading HIV. 

����Since the majority of HIV infections occur in women of child bearing age, transmission of 

HIV to their new born babies happen easily. 

FACTORS NOT INFLUENCING TRANSMISSION OF HIV 

HIV is not spreading by the following activities. 

Tears, food and air, cough, handshake, mosquito, flies, insect bites, urine, saliva during 

normal kissing, sharing of utensils, clothes, toilet, bathroom etc. 

FUNCTIONS OF HIV IN HUMAN BODY 

AIDS itself does not kill humans. The death occurs due to the attack by diseases because of 

the weakening of immune system. 
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White blood cell (WBC), responsible in the formation of antibodies, is called T-helper cells. 

T-helper cells are the key infection fighters in the immune system. The HIV enter into the 

human body and destroys the t-cells, as a result of which various types of infection diseases 

occur. Even cancer can easily develop in the HIV infected persons. 

SYMPTOMS (OR) DIAGNOSIS OF HIV/ AIDS 

Many people have no symptoms, when they are first infected with HIV. But some people get 

fever, headache, and fatigue. During this time, HIV is present in large amounts in semen and 

vaginal fluids and it is very easy to pass the infection to another person. 

HIV is very active inside a person’s body. The virus multiplies and kills more and more T-

cells of the immune system. 

Consumption of alcohol increases the susceptibility to infection and progress of AIDS. 

Minor symptoms 

����Persistent cough for more than one month. 

����General skin disease 

����Viral infection 

����Fungus infection in mouth and throat 

����Frequent fever, headache, and fatigue. 

Major symptoms 

����Fever for more than one month. 

����Diarrheal for more than one month. 

����Cough and TB for more than six months. 

����Fall of hairs from head. 

����10% of the body get weight gets reduced within a short period. 

CONTROL AND PREVENTIVE MEASURES OF AIDS 

Once a person is infected with HIV the person remain infected for life. There is neither a cure 

nor a vaccine but can be prevented. 

The basic approaches to control AIDS are 

Education: Health education enables people to avoid indiscriminate sex and encourages the 

use of condoms. One should avoid the use of sharing razors, needles and syringes. 

Prevention of blood borne HIV transmission: People in high risk groups should not donate 

blood. Blood should be screened for HIV before transmission and strict sterilization practices 

should be followed in the hospitals. 

Primary health care: AIDS awareness programmes should be encouraged. Voluntary health 

agencies should participate in large. Training programmes to doctors and paramedical 

workers should be conducted. 
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Counselling services: Counselling services should be provided either in person or through 

telephone. 

Drug treatment: Testing HIV positive does not mean the end. They can still stay healthy 

leading productive lives for many years. Seeking early medical care and staying active are 

very vital in managing HIV. The immune system has to be kept boosted by taking nutritious 

diet and maintaining a stress-free mind 

EFFECTS OF AIDS 

1.Large number of death occurs, which affect environment and natural resources. 

2.Due to large number of deaths, there is loss of labour and level of production decreases. 

3.More water is required for maintaining hygiene in AIDS affected locality. 

4.The people affected by HIV, cannot perform work well due to lack of energy and frequent 

fever and sweating. 
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Question Paper Code: 11424 

B.E/B.Tech. Degree Examination, November/December 2012 

Third Semester 

GE2021 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(Regulation 2008) 

Time: Three Hours                                                                 Maximum: 100 Marks 

 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. Define decomposer and give their significance. 

They feed on dead plants and animals and decompose them into simpler compounds.  

Significance: 

During decomposition inorganic nutrients are released. These are again utilized by plants 

with other organic substances for the synthesis of food.  

Examples: bacteria, fungi. 

2. Differentiate between in-situ and ex-situ conservation of biodiversity. 

S.No. In-situ conservation Ex-situ conservation 

1. 

 

 

 

2. 

 

 

3. 

 

4. 

In-situ conservation involves 

protection of fauna and flora within 

its natural habitat, where the species 

normally occurs is called in-situ 

conservation 

Biosphere reserves, National parks, 

wildlife sanctuaries, Gene sanctuary, 

etc., 

 

It is very cheap and convenient 

method. 

 

A large surface area of the earth is 

required to preserve the biodiversity. 

Ex-Situ conservation involves 

protection of fauna and flora 

outside the natural habitats. 

 

 

Botanical gardens, seed banks, 

microbial culture collections, 

tissue and cell cultures, 

zoological garden. 

Survival of endangered species is 

increasing due to special care and 

attention.  

It is expensive method. 

 

1. Define BOD5. 

     The amount of oxygen required in milligrams for 5 days to metabolise organic waste 

present in 1Litre of water at 20
O
C. 

2. What is photochemical smog? 

     The brown is smoke like appearance that frequently forms on clear, sunny days over large 

cities with significant amount of automobile traffic. It is mainly due to chemical reactions 

among nitrogen oxides and hydrocarbon by sunlight. 
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3. Define eutrophication. 

     A large proportion of N and P fertilizers used crop field is washed off by the runoff water 

and reaches the water bodies causing over nourishment of the lakes. The process of 

accumulation of nutrients in the water bodies is called eutrophication. 

4. Differentiate between renewable and non-renewable resources. 

S. No. Renewable resources Non-renewable resources 

1. 

2. 

3. 

4. 

 

It is regenerated by continuously 

In exhaustible 

It is pollution free 

It is developed in a long period  

It is cannot regenerated by continuously. 

Exhausted 

It pollutes the atmosphere. 

It is developed in a short period. 

 

5. What is rain water harvesting? 

     Rainwater harvesting is a technique of capturing and storing of rainwater for further 

utilization.  

6. Define sustainable development. 

      Sustainable development is “meeting the need of the present without compromising the 

ability of future generation to meet their own need”. 

7. Define population explosion. 

     The enormous increase in population, due to low death rate (mortality) and high birth rate 

(Nationality), is not increasing at a uniform rate in all parts of the world. 

8. What is value education? Give its significance. 

     Value education is an instrument used to analyse our behaviour and provide proper 

direction to our youths. It teaches them the distinction between right and wrong, to be 

compassionate, helpful, loving, generous and tolerant. So that a youth can move toward the 

sustainable future. 

 

PART B – (5×16 = 80 Marks) 

11.(a) (i) Describe the structure and function of the forest and grassland ecosystem      

   (Or) Explain various components and functions of forest ecosystem (Nov/Dec 2013) 

FOREST ECOSYSTEM: 

Forests cover 40% of world’s land and 19% of Indian land. 

TYPES OF FORESTS AND THEIR FEATURES: 

Depending on the climatic conditions forests are classified into the following types 
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Tropical rain forest: They are found near the equator. They are characterized by high 

temperature. Trees like teak and sandal and animals like lion and tiger are found in these 

forests. 

(e)Tropical deciduous forest: They are found a little away from equator. They have warm 

climate and rain only during monsoon. Trees like maple, oak and animals like deer and fox 

are found in these forests. 

(f)Tropical shrub forest: They have dry climate for long time. Have small deciduous trees 

and shrubs and animals like deer, fox, etc. 

(g)Temperate rain forest: they are found in temperate areas with adequate rain. Coniferous 

trees like fir, pines and animals like squirrels, fox are found here. 

(h)Temperate deciduous forest: these are found in areas with moderate temperatures. Trees 

like oak,hickory and animals like deer, fox are found in these forests. 

CHARACTERISTICS OF FORESTS ECOSYSTEM 

6.They have warm climate and adequate rainfall, which generates number of ponds, lakes etc. 

7.Forests maintain rainfall and climate. 

8.Forests support many wild animals and protect biodiversity. 

9.Soil is rich in nutrients and organic matter which support the growth of trees. 

10.As sunlight penetration is poor, conversion of organic matter into nutrients is very fast. 

STRUCTURE AND FUNCTION OF FOREST ECOSYSTEM 

1. Abiotic components: Eg., Temperature, light, rain and minerals. 

They are the inorganic and organic substances found in soil and atmosphere. 

2. Biotic components:  

(a) Producers: Trees, shrubs 

(b) Consumers: 

  (i) Primary consumers: Insects 

  (ii) Secondary consumers: Birds, snakes 

  (iii) Tertiary consumers: Tiger, lion 

(c) Decomposers: Bacteria, fungi. Rate of decomposition of dead matter in                              

tropical and subtropical forest is more than in temperate forest. 

 

GRASSLAND ECOSYSTEM: 

About 20% of world’s land is covered by grasslands. 

TYPES AND FEATURES OF GRASSLANDS 

1. Tropical Grassland: they are found near borders of tropical rain forests. They have high 

temperature and moderate rainfall(40 to 100cm). They are also called Savanna-type. They 

have tall grasses and shrubs and animals like zebra, giraffe. 
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2. Temperate grassland: They are found in centres of continents, on flat, sloped hills. They 

have cold winters and hot summers. Intense grazing and summer fires do not allow shrubs or 

trees to grow in this grassland. 

3. Polar grassland: They are found in arctic polar region and have severe cold and strong 

wind with snow and ice. In summers several annual plants grow and animals like arctic wolf, 

arctic fox is found here. 

CHARACTERISTICS OF GRASSLAND ECOSYSTEM 

1. Grassland ecosystem is plain land occupied by grasses. 

2. Soil is rich in nutrients and organic matter. 

3. Since there are tall grasses, it is an ideal place for grazing animals. 

4. It is characterized by low or even rainfall. 

STRUCTURE AND FUNCTION OF GRASSLAND ECOSYSTEM 

1. Abiotic components: Eg., Nutrients (C,H,O,N,P,S) supplied by CO2, 

H2O,nitrates,phosphates and sulphates. 

2. Biotic components:  

(a) Producers: Grasses, shrubs 

(b) Consumers:  

         (i) Primary consumers: Cows, deer 

         (ii) Secondary consumers: Snakes, lizards 

         (iii) Tertiary consumers: Eagles 

(c) Decomposers: Fungi and bacteria.  

(OR) 

11.(b)(i) Give the various hot spots of biodiversity.   (8) 

     The most remarkable and threatened areas, many of them have been reduced to less than 

10% of their original vegetation. These areas are called hot spots. 

“The hot spots are the geographical areas which possess high endemic species”. 

At global level these are the areas of high conservation priority, if they are lost they cannot be 

replaced or regenerated. 

CRITERIA FOR RECOGNIZING HOT SPOTS 

1.Richness of endemic species s the primary criterion. 

2.They should have significant percentage of specialize species. 

3.The site should be under threat. 

4.It should contain important gene pools of plants and potentially useful plants. 

REASON FOR RICH BIODIVERSITY IN THE TROPICS 

1.The tropics have more stable climate. 

2.Warm temperatures and high humidity provide favourable conditions. 
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3.There is no single species domination and as a result many species co-exist. 

4.Among, plants rate of out crossing is more. 

Area of hot spot 

The shot spots covering less than 2% of world’s land contains 50,000 endemic species. An 

area is designated as hot spot when it contains atleast 0.5% of endemic plant species. 

HOT SPOTS OF BIODIVERSITY IN INDIA 

Myers et.al recognized 25 hot spots in the world of which 2 are found in India. 

Eastern Himalayas Indo-Burma region 

Western Ghats Sri Lanka region 

 

1. Eastern Himalayas 

     Geographically these areas comprise Nepal, Bhutan and neighbouring states of Northern 

India. There are 35,000 plant species in Himalayas of which 30% are endemic. The Eastern 

Himalayas are rich in wild plants of economic value. 

Eg., Rice, banana, citrus, jute, sugarcane, etc. 

The taxol yielding plant is also sparsely distributed in this region 

(a) 63%  mammals from Eastern Himalayas 

(b) 60% Indian birds from North East. 

(c)Huge wealth of fungi, insects, mammals, birds are present in this region. 

2. Western Ghats 

      This area comprise of Maharashtra, Karnataka, Tamil Nadu and Kerala. Nearly 1500 

endemic, dicotyledonous plant species are found here. 62% amphibians and 50% lizards are 

endemic to this region. 

Some common plants here are Hypercom, Rhododendron, etc. 

Some common animals are blue birds, hawk, lizard, etc. 

  

11.(b) (ii) Explain the various threats to biodiversity along with the means to conserve     

      them. (OR) Identify and explain the major threats to the biodiversity of India  

      (Nov/Dec 2013). 

 

12.(a) Explain the causes, effects and control measures of water pollution. (or) Explain  

      the major water pollutants and their effects. (Nov/Dec 2013) 

(OR) 
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12.(b) (i) Explain about any one nuclear holocaust. 

NUCLEAR HOLOCAUST 

It means destruction of biodiversity by nuclear equipment and nuclear bombs. In a holocaust, 

a large number of living beings are totally destroyed. Usually, this kind of destruction is 

happened in a nuclear war. 

EFFECT OF NUCLEAR HOLOCAUST 

(1) Nuclear Winter: Nuclear bombardment will cause combustion of wood, plastics, 

petroleum, forest, etc. Large quantity of black soot will be carried to the stratosphere. Black 

soot will absorb all UV- radiations and will not allow the radiation to reach the earth. 

Therefore, cooling will result. Due to this cooling effect, water evaporation will also reduce. 

In stratosphere there won’t be significant moisture to rain-out the thick soot. Thus, due to 

nuclear explosions, a process known as opposite to global warming will occur. This is called 

nuclear winter. 

Effect of Nuclear Winter: 

(a) Lowers the global temperature, even in summer the temperature will be at around freezing  

      temperature. 

(b) Crop productivity will be reduced causing famines and human sufferings. 

(2) It ignites all combustible material; destroy all the living beings, material crushing, and     

      destruction of homes. 

EXAMPLE OF NUCLEAR HOLOCAUSTS 

Chernobyl Nuclear Disaster: On April 26
th

 1986, the world worst nuclear explosion 

occurred in one of the reactors in Chernobyl power plant Ukraine. This disaster was caused 

mainly due to the poor reactor design and human error. 

Impacts: Chernobyl accident killed more than 20,000 people and 3.5 million people have 

suffered ill because of the accident. Nearly 1,35,000 people had to be evacuated at around 

Chernobyl. 

CONTROL MEASURES 

(1) Suitable precautions are to be taken and training must be given to people for handling 

these materials to avoid accident. 

(2) Constant monitoring of the radiation level has to be carried out, limit exposure to the  

      workers. 

(3) Regular checks and control measures are done by Atomic Energy Regulatory Board under 

the Department of Atomic Energy. 
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12.(b) (ii) Give in detail the various strategies to control the municipal solid waste              

generation. (or) List and explain the methods of waste management in the order 

of preference. (Nov/Dec 2013) Explain clearly the stages of solid waste 

management (Nov/Dec 2010)  

 

13. (a) Describe the problems associated with the over exploitation of mineral resources  

           and ground water.          (16) 

ENVIRONMENTAL DAMAGES CAUSED BY MINING ACTIVITIES ARE AS 

FOLLOWS: 

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with 

underlying soil mantle and overlying rock masses. This results in destruction of landscape in 

the area. 

(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in 

houses, buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines 

leading to serious disasters. 

(iii) Groundwater contamination: Mining pollutes the groundwater. Sulphur, usually 

present as an impurity in many ores is knownto get converted into sulphuric acid through 

microbial action, thereby making the water acidic. 

(iv) Surface water pollution: The acid mine drainage often contaminates the nearby streams 

and lakes. The acidic water, radioactive substances like uranium, heavy metals also 

contaminate the water bodies and kill aquatic animals. 

(v) Air pollution: In order to separate and purify the metal from other impurities in the ore, 

smelting is done which emits enormous quantities of air pollutants. Oxides of sulphur, 

arsenic, cadmium and lead etc. shoot up in the atmosphere near the smelters and the public 

suffers from several health problems.  

(vi) Occupational Health Hazards: Miners working in different type of mines suffer from 

asbestosis, silicosis, black lung disease etc. 

Ground water 

The rapid increase in population and industrial growth has increased the demand for water 

resources. Due to increase of ground water usage, the annual extraction of ground water is in 

far excess than the natural recharge. 

EFFECT ON OVER-UTILIZATION OF WATER (OR) CONSEQUENCES OF 

OVERDRAWING OF GROUND WATER: 

1.Decrease of ground water 

2.Ground subsidence 

3.Lowering of water table 
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4.Intrusion of salt water 

 1. Decrease of ground water: 

  Due to increased usage of ground water, the ground water level decreases.Reasons 

for decrease of ground water: 

(a)The erratic and inadequate rainfall results in reduction, in storage of water in reservoirs. 

(b)The building construction activities are permeable soil zone, reducing the percolation of 

rainwater and increase runoff. 

2.Ground subsidence When the groundwater withdrawal is more than its recharge rate, the 

sediments in the aquifer get compacted which results in sinking of overlaying land surface. 

This process is known as ground subsidence. 

Problems 

1. Structural damage in buildings.2. Fracture in pipes.3.Reversing the flow of canals and tidal 

flooding. 

3. Lowering of water table: Over utilization of ground water in arid and semi-arid regions 

for agriculture disturbs the stable of equilibrium of the reservoir 

Problems: 

1. Lowering of water table 

4. Intrusion of salt water; In Coastal area, over-exploitation of ground water lead to rapid 

intrusion of salt water from the sea. 

Problems: 

Water cannot be used for drinking and agriculture 

5. Earthquake and landslides: 

Which leads to decrease in water level. 

6. Drying up of wells: 

The level of ground water getting depleted at much faster rates than they can be regenerated. 

 This leads to drying up of dug as well as bore wells. 

7. Pollution of water: When the ground water levels near the agricultural land decreases, the 

water, containing the nitrogen as nitrate fertilizer, percolates rapidly into the ground and 

pollute the ground water. 

Problem: Water becomes unsuitable for potable use by infants, when nitrate concentration 

exceeds 45 mgs/lit. 

(OR) 

13.(b) (i) What is deforestation and give its ill effects.     (8) 

DEFORESTATION 

     Deforestation is the process removal of forest resources due to man-made activities.  

Deforestation means destruction of forests.  
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CONSEQUENCES (OR) ILL EFFECTS (OR) IMPACT OF DEFORESTATION ON 

THE ENVIRONMENT 

Since many people are dependent on the forest resources, deforestation will have the 

following social, economic and ecological effects. 

1. Global warming: The cutting and burning of forest trees increases the CO2 content in the 

atmosphere, which intern changes the global climatic pattern, rising sea levels and depletion 

of the protective ozone layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of 

genetic diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, and drought. 

Natural vegetation acts as a natural barrier to reduce the wind velocity, this in turn reduces 

soil erosion, 6000 million tons of soil get eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and 

changes. When the plants no longer exist, animals that depend on them for food and habitat 

become extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

7. Flood and Landslides: Frequent floods, landslides in hilly areas and wind speed are 

heavy. 

 

13.(b)(ii) Illustrate the various environmental ill effects and benefits associated with     

     dams with reference to a case study. (8) (or) Explain the benefits and problems of    

     dam. (8) (Nov/Dec 2013) 

      

14.(a) Write short note on (i) Water (Prevention and Control of Pollution) Act 

 (ii) Forest Conservation act (iii) Acid rain (iv) Watershed management (Nov/Dec 2013)  

                                                                                                                                  (4+4+4+4) 

(i) WATER (PREVENTION AND CONTROL OF POLLUTION) ACT, 1974 

This act provides for maintaining and restoring the sources of water. It also provides for 

preventing and controlling water pollution. 

OBJECTIVES OF WATER ACT 

�Prevention and control of water pollution. 

�Maintaining the quality of water. 

�Establishing central and state boards for the prevention and control of water pollution. 

IMPORTANT FEATURES OF WATER ACT 

�Aims to protect the water from all kinds of pollution and to preserve the quality of water. 
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�Provides establishment of central board and state boards for prevention of water pollution. 

�The States are empowered to restrain any person from discharging sewage or effluent into 

any water body without the consent of the Board. 

�Any contravention of the guidelines or standards would include prison sentence ranging 

from three months to six years. 

�The act is not clear about the definition of pollutant, discharge of pollutant, toxic pollutant 

which allows scope for misinterpretation at the time of decision whether the law is violated or 

not. 

The Amendment Act of 1978 requires permission to set up an industry which may discharge 

effluent. 

STATE POLLUTION CONTROL BOARD 

The consent of the State Pollution Control Board is needed to 

�Take steps to establish any industry or any treatment and disposal system or any extension 

or addition there to, which is likely to discharge or trade effluent into a stream or well or river 

or on land. 

�Use any new or altered outlet for the discharge of sewage. 

    In case of violation of the conditions imposed, the State Board may first 

�Give a notice 

�Give order to closure or stoppage of supply of electricity, water or any other services to the 

polluting unit 

�Imprisonment for a term of one and half years to six years and a fine which may extend to 

rupees five thousand for every day, if the default continues. 

 

(ii)FOREST (CONSERVATION) ACT, 1980 

This act provides conservation of forests and related aspects. This act also covers all type of 

forests including reserved forest, protected forest and any forested land. This Act is enacted 

in 1980. It aims at to arrest deforestation. 

OBJECTIVES OF FOREST ACT 

�To protect and conserve the forest. 

�To ensure judicious use of forest products. 

IMPROTANT FEATURES OF FOREST ACT 

�The reserve forests shall not be diverted or deserved without the prior permission of the 

Central Government. 

�The land that has been notified or registered or forest land may not be used for non-forest 

purposes. 

�Any illegal non-forest activity within a forest area can be immediately stopped under act. 
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IMPORTANT FEATURES OF AMENDMENT ACT OF 1988 

�Forest departments are forbidden to assign any forest land ‘by way of lease or otherwise to 

any private person’ or non-government body for re-afforestation. 

�Clearance of any forest land of naturally grown trees for the purpose of re-afforestation is 

forbidden. 

�The diversion of forest land for non-forest uses is an offence and anyone who violates the 

law is punishable. 

 

(iii)ACID RAIN 

Normal rain water is always slightly acidic because of the fact that CO2 present in the 

atmosphere gets dissolved in it. Because of the presence of SO2 and NO2 gases as pollutants 

in the atmosphere, the pH of the rain water is further lowered. This type of precipitation of 

water is called acid rain (or) acid deposition (or) acid precipitation. 

FORMATION (OR) CAUSES OF ACID RAIN 

Acid rain means the presence of excessive acids in rain water. The thermal power plants, 

industries and vehicles release nitrous oxide and sulphur dioxide into atmosphere due to 

burning of coal and oil. When these gases react with water vapour in the atmosphere, they 

form acids and descend on to earth’s “acid rain” through rain water. 

SO2 + H2O → H2SO4 

NOx + H2O→ HNO3 

Due to the drifting of these gases in the atmosphere by the wind, their presence is felt as far 

as 2,000 kilometers. The air pollution of one nation could cause acid rain for another nation. 

EFFECTS (IMPACTS) OF ACID RAIN 

Acid rain causes a number of harmful effects. Some of the adverse effects are as follows: 

�Effect on acid rain on human beings: 

(1) Acid rain has been found to be very dangerous to the living organisms as it can destroy 

life. Human nervous system, respiratory system and digestive system are affected by acid 

rain. 

(2) It also causes the premature death from heart and lung disorders such as asthma and  

     bronchitis. 

�Effect of acid rain on buildings: 

(1)  The Taj Mahal in Agra suffering at present due to SO2 and H2SO4 acid fumes released 

from Mathura refinery. Crystals of CuSO4 and MgSO4 are formed as a result of corrosion 

caused by acid rain. 

(2) Acid rain corrodes houses, monuments, statues, bridges and fences. British parliament  
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      building also suffered damage due to H2SO4 rains. 

(3) Acid rain and dry deposition of acidic particles contribute to the corrosion of metals and 

the deterioration of paint and stone. These effects seriously reduce the value of buildings, 

bridges and cultural objects. 

(4) Dry deposition of acidic compounds can also dirty buildings and other structures, leading 

to increased maintenance costs. 

�Effect of acid rain on terrestrial and Lake Ecosystem: 

(1) The effect of acid precipitation on terrestrial vegetation reduces rate of photosynthesis and  

      growth and increased sensitivity to drought and disease. 

(2) Acid rain severely retards the growth of crops such as beans, raddish, potato, carrot, etc. 

(3) Acid rain causes a number of complications in ponds, rivers and lakes where it 

accumulates as acid snow. It causes a significant reduction in fish population. 

(4) Black flies, mosquitoes, deer flies and the aquatic worms occur abundantly where fishes 

are eliminated due to acid deposition. 

CONTROL MEASURES OF ACID RAIN 

(1) Improvement in technologies and switching to clean combustion technologies are highly  

     essential in order to monitor the air pollution. 

(2) Emissions of SO2 and NO2 from industries and power plants should be reduce by using  

      pollution control equipment. 

(3) Coal with lower sulphur content is desirable to use in thermal plants. Replacement of coal 

by natural gas would also reduce the problem. 

(4) Liming of lakes and soils should be done to correct the adverse effects of acid rain. 

(OR) 

14.(b) Define global warming and illustrate the various ill effects on the environment  

           and other life forms on earth.  (16)  (or) Give a brief account of Global Warming.  

           (Nov/Dec 2009) 

     The increased inputs of CO2 and other greenhouse gases into the atmosphere from human 

activities will enhance the earth’s natural greenhouse effect of raising the average global 

temperature of the atmosphere near the earth’s surface. This enhanced greenhouse effect is 

called global warming. 

 EFFECTS OF GLOBAL WARMING 

(1) Effect on the sea level: As a result of glacial melting and thermal expansion of the ocean, 

a 20 cm rise is expected in sea level by 2030. 

(2) Effect on agriculture and forestry: High CO2 level in the atmosphere have long-term 

negative effects on crop production and forest growth. More grain belts would become less 
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productive. As climatic pattern shifts, rainfall is reduced and soils are dried out resulting in 

major drought. 

(3) Effect on water resources: Global rainfall patterns will change and the water 

management strategies of different regions will need to adapt to these changes. Drought and 

floods will become more common, while rising temperature will increase domestic water 

demand. 

(4) Effect on terrestrial ecosystems: Many plant and animal species will have problems in 

adapting. This will influence the mix of species at different locations. Many will be at risk 

from extinction, whereas more tolerant varieties will thrive. 

(5) Effect on human health: As the earth becomes warmer, the floods and droughts become 

more frequent. There would be increase in waterborne diseases, infectious diseases carried by 

mosquitoes and other disease vectors. The climate change might cause some ecosystems to 

exceed critical thresholds and result in irreversible decline. 

MEASURES TO CHECK GLOBAL WARMING (PREVENTIVE MEASURES) 

• CO2 emission can be cut by reducing the use of fossil fuels. 

• Implement energy conservation measures. 

• Utilize renewable resources such as wind, solar and hydropower. 

• Plant more trees. 

• Shift from coal to natural gas. 

• Adopt sustainable agriculture. 

• Stabilize population growth. 

• Efficiently remove CO2 from smoke stacks. 

 

15. (a) Describe the role of information technology in environment and human health.    

           (or) Discuss the role of Information Technology in the protection Environment  

           and Human health.  (Nov/Dec 2013) 

(OR) 

15.(b)Write short note on (i) Effect of modern agriculture. (ii) HIV/AIDS  

         (Nov/Dec 2013) (iii) Noise Pollution (iv) Role of an individual in prevention of    

        pollution.  

(i) EFFECT OF MODERN AGRICULTURE 

        It makes use of hybrid seeds of single crop variety, high-tech equipment, lot of 

fertilizers, pesticides and water to produce large amount of single crops.  

Impacts of modern agriculture (or) Averse effects of agricultural practices 

  (a)Micronutrient imbalance 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



51 

 

             Most of the chemical fertilizers used in modern agriculture contain nitrogen, 

phosphorus and potassium (N, P, which are macronutrients When, excess of the fertilizers are 

used in the fields, it causes micronutrient imbalance.  

(a)Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields; they leach deep into the soil and 

contaminate the ground water. The nitrate concentration in the water gets increased. When 

the nitrate concentration exceeds 25 mg I lit, they cause serious health problem called “Blue 

Baby syndrome” This disease affects infants and leads even to death.  

(b)Eutrophication  

           A large proportion of N and P fertilizers used in crop fields is washed off by the runoff 

water and reaches the water bodies causing over nourishment of the lakes. This process is 

known as Eutrophication.  

           Due to eutrophication lakes get attacked by algal blooms.  

These algal species use up the nutrients rapidly and grow very fast. 

 Since the life time of the algal species are less they die quickly and pollute the water, which 

in turn affect the aquatic life.  

2. Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i)First generation pesticides:Sulphur, arsenic ,lead are used to kill the pests. 

Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the 

pests.  

        Although these pesticides protect our crops from huge losses due to pests, they produce 

number of side-effects. Problems in water logging 

(a)Death of non-target organisms  

Many insecticides not only kill the target species, also kill the several non-target species, 

which are useful to us.  

(b)Producing new pests 

Some pest species usually survive even after the pesticides spray, which generates highly 

resistant generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on 

concentrating in the food chain. These process is called bio-magnification. These pesticides 

in a bio-magnified form is harmful to the human beings.  

(d) Risk of cancer  

3.Water logging 

           Water logging is the land where water stand for most of the year. 
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         During water1ogged conditions, pore-voids in the soil get filled with water and the soil-

air gets depleted. In such a condition the roots of the plants do not get adequate air for 

respirations, mechanical strength of the soil decreases and crop yield falls.  

4.Salinity  

The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of 

dissolved salts in the topsoil. This process of accumulation of salts is called salinity of the 

soil.The saline soils are characterized by the accumulation of soluble salts like sodium 

chloride, calcium chloride, magnesium chloride, sodium sulphate, sodium bicarbonates and 

sodium carbonates. The pH of the water exceeds 8.0 (alkaline).  

Problems in salinity  

Most of the water, used for irrigation comes only from canal or ground, which unlike 

rainwater contains dissolved salts. Under dry climates, the water gets evaporated. 

 

(iii)NOISE POLLUTION 

Definition 

      Noise pollution is defined as, “the unwanted, unpleasant or disagreeable sound that 

causes discomfort for all living being.” 

Unit:  The sound intensity is measured in decibel (dB), which is tenth part of the longest unit 

Decibel. One dB is equal to the faintest sound, a human ear can hear. 

Noise level 

      Normal conversion sound ranges from 35 dB to 60 dB. Impairment of hearing takes place 

due to exposure to noise of 80 dB or more. Noise above 140 dB becomes painful. 

 Types and source (causes) of noise 

        It has been found that environmental noise is doubling every 10 years. Generally noise is 

described as, 

Industrial noise.Transport noise.Neighbourhood noise. 

1.Industrial noise: Highly intense sound or noise pollution is caused by many machines. 

There exists a long list of sources of noise pollution including different machines of 

numerous factories, industries and mills. Industrial noise, particularly from mechanical saws 

and pneumatic drill is unbearable and is a nuisance to public. 

Recently, it has been observed the Institute of Torino Laryngology, Chennai that enormously 

increasing industrial pollution has damaged the hearing of about 20% workers. 

Examples: In the steel industry, the workers near the heavy industrial blowers are exposed to 

112 dB for eight hours and suffer from the occupational pollution. 

2.Transport Noise: The main noise comes from transport. It mainly includes road traffic 

noise, rail traffic noise air craft noise. The number of road vehicles like motors, scooters, 
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cars, motor cycles, buses, trucks and particularly the diesel engine vehicles has increased 

enormously in recent years. 

      That is why; this form of pollution is gaining importance, especially in large and over- 

crowded towns and cities. According to experts, the noise level in most of the residential 

areas in metropolitan cities is already hovering on the border line because of vehicular noise 

pollution. 

     A survey conducted in metropolitan cities has shown that noise level in Delhi, Bombay 

and Calcutta is as high as 90dB. Inhabitants of cities are subjected to this most annoying form 

of transport noise which gradually deafens them. 

3.Neighbourhood Noise: This type of noise includes disturbance from household gadgets 

and community. Common noise makers are musical instruments, TV, VCR, radio transistors, 

telephones, and loudspeakers etc. Ever since the industrial revolution, noise in environment 

has been doubling every ten years. 

Effects of noise pollution 

1.Noise pollution affects human health, comfort and efficiency. It causes contraction of blood 

vessels, makes the skin pale, and leads to excessive secretion of adrenalin hormone into blood 

stream which is responsible for high blood pressure. Blaring sounds have known to cause 

mental distress, heart attacks neurological problems, birth defects and abortions. 

2.It causes muscles to contract leading to nervous breakdown, tension etc., 

3.These adverse reactions are coupled with a change in hormone content of blood, which in   

turn increase the rate of heart beat, constriction of blood vessels, and digestive spasms 

dilation of pupil of eye. 

4.It affects health efficiency and behaviours. It may cause damage to heart, brain, and   

kidneys, liver and may also produce emotional disturbances. 

5.The most immediate and effect of noise is impairment of hearing which diminishes by the 

damage of some part of auditory system. When exposed to very loud and sudden noise acute 

damage occurs to the ear drum. Prolonged exposure to noise of certain frequency patter will 

lead to chronic damage to the hair cells in the inner ear. 

Control measures of noise pollution 

1.Source control: This may include source modification such as acoustic treatment to 

machine surface, design changes, limiting the operation timing and so on. 

2.Transmission Path Intervention: This may include containing the source inside a sound 

insulating enclosure, construction of noise barrier or provision of sound absorbing materials 

long the path. 

3.Receptor control: This includes protection of the devices such as ear plugs for operating 

noisy dissipation and deflection methods 
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4.Oiling: Proper oiling will reduce the noise from the machines. 

 

(iv)ROLE OF AN INDIVIDUAL IN PREVENTION OF POLLUTION 

 A small effort made by each individual at his own place will have pronounced effect at the 

global level. It is aptly said “Think globally act locally”. 

Plant more trees. 

1.Help more in pollution prevention than pollution control. 

2.Use water, energy other resources effectively. 

3.Purchase recyclable, recycled and environmentally safe products. 

4.Use CFC free refrigerators. 

5.Use natural gas than coal 

6.Reduce deformation. 

7.Increase use of renewable resources. 

8.Remove NOx from motor vehicular exhaust. 

9.Use office machines in well ventilated areas. 

10.Use less polluting substituted for harmful cleaning agents, paints and other products. 
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Question Paper Code: 66207 

B.E/B.Tech. Degree Examination, November/December 2011 

Third Semester 

GE2021 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(Regulation 2008) 

Time: Three Hours                                               Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10 X 2 = 20 marks) 

 1. Differentiate between food chain and food web. 

FOOD CHAIN FOOD WEB 

If one species gets affected or becomes 

extinct then the species in the subsequent 

tropic levels are also affected. 

If one species gets affected, it does not 

affect the other tropic levels seriously as 

there are number of options for food at 

each tropic level. 

 

2. Define genetic diversity and species diversity. 

Genetic diversity: A species with different genetic characteristics is called sub-species or “ 

genera”. Examples: Rice varieties, Teakwood varieties; 

Species Diversity 

Species: A discrete group of organisms of the same kind is called “species”. “Species 

diversity is the diversity between different species. The sum of all the living organisms at the 

species level is called species diversity”. Examples   Plant species &Animal species: 

3. Classify the sources of Air pollution.     

S.No. Pollutants Sources 

1. Carbon monoxide (CO) Cigarette smoking, incomplete burning of fossil 

fuels. About 77% comes from motor vehicle 

exhaust 

2. Nitrogen dioxide (NO2) 

 

Fossil fuel burning in motor vehicles (49%) and 

power industrial plants (49%). 

3. Sulphur dioxide (SO2) 

 

Coal burning in power plants (88%) and industrial 

processes (10%). 

      

4. What is marine pollution 

Marine pollution is defined as “the discharge of waste substances into the sea resulting in    

harm to living resources, hazards to human health, hindrance to fishery and impairment of    

quality for use of sea water.”  
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5. Define food security. 

     Food Security means that all people at all times have physical & economic access to 

adequate amounts of nutritious, safe, and culturally appropriate foods. 

6. What are the factors that contribute to land degradation? 

•Fertilizers and Pesticides 

•Damage of top soil 

•Water logging 

7. What is sustainable development? 

     The development to meet the needs of the present without compromising the ability of 

future  generations to meet their own needs”. 

8. State the effects of of acid rain? 

S.No. Sources Effects 

1. Effect of acid rain on human beings Human nervous system, respiratory 

system and digestive system. 

2. Effect of acid rain on human beings: Acid rain corrodes houses, 

monuments, statues, bridges and 

fences. British parliament building also 

suffered damage due to H2SO4 rains. 

3. Effects of of acid rain on terrestrial and 

Lake Ecosystem: 

 

The effect of acid precipitation on 

terrestrial vegetation reduces rate of 

photosynthesis and growth and 

increased sensitivity to drought and 

disease. 

 

9. Define the term doubling time in connection with population growth. 

 It is the time required to for a population to double its size at a constant annual rate. It is 

calculated as follows Td (doubling time) = 70/r Where, r= annual growth rate. If a nation has 

2% annual growth, its population will double in next 35 years. 

10.Differentiate between HIV and AIDS. 

HIV AIDS 

HIV is Human Immuno Deficiency 

Virus. 

It is a virus. 

 

Acquired Immuno Deficiency 

Syndrome. 

It is a disease. 
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PART B – (5×16 = 80 Marks) 

11.(a) (i) Explain the role of producers, consumers and decomposers in an ecosystem. 

     (Nov / Dec 2013) (or) Discuss briefly the structural and functional components of an  

     ecosystem. (Nov/Dec 2010) 

 

11.(a) (ii) What are the major factors that are responsible for the loss of biodiversity?  

     Explain. (or) Identify and explain the major threats to the biodiversity of India.  

     (Nov/Dec 2013)  (or) Explain the various threats to biodiversity along with the means  

     to conserve them.  (8) (Nov/Dec 2012) 

(OR) 

11.(b) (i) Explain the characteristic features of (i) Forest ecosystem (Nov/Dec 2013 &  

           2012) (ii) Aquatic ecosystem. 

AQUATIC ECOSYSTEM:  

POND ECOSYSTEM 

CHARACTERISTIC FEATURES OF POND ECOSYSTEM 

1. Pond is temporary, only seasonal. 

2. It is stagnant fresh water body. 

3. Pond gets polluted easily due to limited amount of water. 

STRUCTURE AND FUNCTION OF POND ECOSYSTEM 

1. Abiotic components: Temperature, light, water, organic and inorganic compounds. 

2. Biotic components:  

(a) Producers: They are of 2 types 

(i) Phytoplankton: These are microscopic aquatic plants, which freely float on the water 

surface. Eg., Algae, pandorina. 

(ii) Microphytes: These are large floating plants and submerged plants. Eg.,Hydrilla, wolfia. 

(b) Consumers: (i) Primary consumers (Zooplanktons): These are microscopic animals which 

float freely on the water surface. Eg., Protozoa, very small fish, ciliates. 

Zooplanktons are found along with phytoplankton sans they feed on them. 

(ii) Secondary consumers (Carnivores): Insects like water beetles and small fish. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Fungi, bacteria, flagellates. 

STRUCTURE AND FUNCTION OF LAKE ECOSYSTEM 

1. Abiotic components: Temperature, light, proteins and lipids. 

2. Biotic components: 

(a) Producers: These are the green plants which may be submerged, free floating and 

amphibious plants. Eg., Phytoplankton, algae  
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(b) Consumers: 

(i) Primary consumers (Zooplankton): Ciliates, protozoans. 

(ii) Secondary consumers (Carnivores): Insects and small fishes. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Bacteria and fungi 

 

12.(a) (i) Explain the activated sludge process with a flow diagram. (8) 

WASTE WATER TREATMENT PROCESS  

The sewage (or) waste water treatment process involves the following steps. 

I. Preliminary treatment 

In this treatment, coarse solids and suspended impurities are removed by passing the waste 

water through bar and mesh screens. 

II. Primary treatment (or) settling process 

In this treatment, greater proportion of the suspended inorganic and organic solids are 

removed from the liquid sewage by settling. In order to facilitate quick settling coagulants 

like alum, ferrous sulphates are added. These produce large gelatinous precipitates, which 

entrap finely divided organic matter and settle rapidly. 

Al2(SO4)3 + 6H2O � 2Al(OH)3 + 3H2SO4 

III. Secondary (or) biological treatment 

In this treatment, biodegradable organic impurities are removed by aerobic bacteria. It 

removes up to 90% of the oxygen demanding wastes. This is done by trickling filter or 

activated sludge process. 

(a) Trickling filter process 

It is a circular tank and is filled with either coarse or crushed rock. Sewage is sprayed over 

this bed by means of slowly rotating arms. When sewage starts percolating downwards, 

microorganisms present in the sewage grow on the surface of filtering media using organic 

material of the sewage as food. After completion of aerobic oxidation the treated sewage is 

taken to the settling tank and the sludge is removed. This process removes about 80-85% of 

BOD. 

(b) ACTIVATED SLUDGE PROCESS 

Activated sludge is biologically active sewage and it has a large number of aerobic bacteria’s, 

which can easily oxidize the organic impurities. The sewage effluent from primary treatment 

is mixed with the required amount of activated sludge. Then the mixture is aerated in the 

aeration tank. Under these conditions, organic impurities of the sewage get oxidized rapidly 

by the microorganisms. After aeration, the sewage is taken to the sedimentation tank.  
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IV. Tertiary treatment 

After the secondary treatment, the sewage effluent has a lower BOD (25ppm), which can be 

removed by the tertiary treatment process. In the tertiary treatment, the effluent is introduced 

into a flocculation tank, where lime is added to remove phosphates. From the flocculation 

tank the effluent is led to ammonia stripping tower, where pH is maintained to 11 and the 

NH4 is converted to gaseous NH3.then the effluent is allowed to pass through activated 

charcoal column, where minute organic wastes are absorbed by charcoal. Finally the effluent 

water is treated with disinfectant (chlorine). 

                         

12.(a) (ii) What is BOD? Explain how BOD is determined for waste water. Biochemical  

      Oxygen Demand (BOD) (8)  

Biochemical Oxygen Demand (BOD) 

     BOD is the amount of oxygen required for the biological decomposition of organic matter 

present in the water. 

Significance of BOD 

�It is an important indication of the amount of organic matter present in the river water. 

�Since complete oxidation occurs in indefinite period, the reaction period is taken as 5  
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    days at 20
O
 C. for all practical purposes, it is written as BOD5 

�The rate of oxidation and demand depends on the amount and type of organic matter  

    present in the river water. 

(Determination of BOD – out of syllabus) 

(OR) 

12.(b) (i) What is noise? How is noise pollution controlled? Suggest suitable steps. (or)  

     What is noise? Describe briefly the effects of noise on human health. (8)  

     (Nov / Dec 2009) 

NOISE POLLUTION 

Definition 

      Noise pollution is defined as, “the unwanted, unpleasant or disagreeable sound that 

causes discomfort for all living being.” 

Unit:  The sound intensity is measured in decibel (dB), which is tenth part of the longest unit 

Bel. One dB is equal to the faintest sound, a human ear can hear. If the intensity of the sound 

exceed 1dB, noise pollution occurs. 

Noise level 

      Normal conversion sound ranges from 35 dB to 60 dB. Impairment of hearing takes place 

due to exposure to noise of 80 dB or more. Noise above 140 dB becomes painful. 

Types and source (causes) of noise 

        It has been found that environmental noise is doubling every 10 years. Generally noise is 

described as, 

� Industrial noise. 

� Transport noise. 

� Neighbourhood noise. 

EFFECTS OF NOISE POLLUTION 

1.Noise pollution affects human health, comfort and efficiency. It causes contraction of blood 

vessels, makes the skin pale, and leads to excessive secretion of adrenalin hormone into blood 

stream which is responsible for high blood pressure. Blaring sounds have known to cause 

mental distress, heart attacks neurological problems, birth defects and abortions. 

2.It causes muscles to contract leading to nervous breakdown, tension etc., 

3.These adverse reactions are coupled with a change in hormone content of blood, which in   

turn increase the rate of heart beat, constriction of blood vessels, digestive spasms dilation of 

pupil of eye. 

4.It affects health efficiency and behaviours. It may cause damage to heart, brain, and   

kidneys, liver and may also produce emotional disturbances. 
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5.The most immediate and effect of noise is impairment of hearing which diminishes by the 

damage of some part of auditory system. When exposed to very loud and sudden noise acute 

damage occurs to the ear drum. Prolonged exposure to noise of certain frequency patter will 

lead to chronic damage to the hair cells in the inner ear. 

6.In addition to serious loss of hearing due to excessive noise, impulsive noise also causes 

psychological and pathological disorders. 

7.Ultrasonic sound can affect the digestive, respiratory, cardio vascular systems semicircular 

canals of the internal ear. The rate of heart beat may also be affected. It may also be the type 

of noise. 

8.Brain is also adversely affected by loud and sudden noise as that of jet and aero plane noise 

etc. People are subjected to Psychiatric illness. 

9.Recently it has been reported that blood is also thickened by excessive noises. 

10.It is quite surprising that our optical system is also a prey for noise pollution. Pupillary 

dilation, impairment of night vision and decrease in the rate of colour perception are some of 

its severe effects. 

CONTROL MEASURES OF NOISE POLLUTION 

1.Source control: This may include source modification such as acoustic treatment to 

machine surface, design changes, limiting the operation timing and so on. 

2.Transmission Path Intervention: This may include containing the source inside a sound 

insulating enclosure, construction of noise barrier or provision of sound absorbing materials 

along the path. 

3.Receptor control: This includes protection of the receiver by altering the work schedule or 

provision of personal protection devices such as ear plugs for operating noisy machinery. The 

measure may include dissipation and deflection methods. 

4.Oiling: Proper oiling will reduce the noise from the machines. 

 

12.(b) (ii) Discuss the role of an individual in pollution prevention. (8)  

ROLE OF AN INDIVIDUAL IN PREVENTION OF POLLUTION     

Each individual should change his or her life style in such a way as to reduce environmental 

pollution. 

Role and responsibility of individual participation in environmental protection 

•Plant more trees. 

•Help more in pollution prevention than pollution control. 

•Use water, energy other resources effectively. 

•Purchase recyclable, recycled and environmentally safe products. 

•Use CFC free refrigerators. 
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•Use natural gas than coal 

•Reduce deformation. 

•Increase use of renewable resources. 

•Remove NOx from motor vehicular exhaust. 

•Use office machines in well ventilated areas. 

Role of women in environmental protection 

     Women play an important role in environmental protection, considering their status in 

social production, consumption and their influence to future generation at home. 

Various roles of women are 

•In rural areas, women plant trees and grass, grow vegetables with the drip-irrigation 

method in order to save water. 

•In urban areas, they go shopping using cloth bags to reduce white pollution. 

•Women refuse to use disposal products to save energy and resources. 

•Women choose green products instead of poor quality that harm the environment. 

•Women by non-phosphate detergents to reduce the incidence of water pollution. 

 

13. (a) (i) Explain the environmental effects of Deforestation. (8) 

1. Global warming: The cutting and burning of forest trees increases the CO2 content in the 

atmosphere, which inturn changes the global climatic pattern, rising sea levels and depletion 

of the protective ozone layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of 

genetic diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, drought. Natural 

vegetation acts as a natural barrier to reduce the wind velocity, this in turn reduces soil 

erosion, 6000 million tons of soil get eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and changes. 

When the plants no longer exist, animals that depend on them for food and habitat become 

extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

7. Flood and Landslides: Frequent floods, landslides in hilly areas and wind speed are heavy.   

 

13.(a) (ii) Discuss the benefits and problems of dams. (8) 

BENEFITS OF CONSTRUCTING DAMS 

1. Dams are built to control flood and store flood water 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



63 

 

2. Sometimes dams are used for diverting part or all of the water from river into a channel. 

3. Dams are used mainly for drinking and agricultural purposes. 

4. Dams are built for generating electricity. 

5. Dams are used for recreational purposes. 

PROBLEMS OF CONSTRUCTING DAM 

1. Upstream problem 

2. Down stream problems. 

1. Upstream problems 

 Displacement of tribal people. 

Loss of non-forest land, Loss of forests, flora and fauna, Landslips, sedimentation and 

siltation occurs, Stagnation and water logging around reservoirs retards plant growth. 

Downstream problems 

Water logging and salinity due to over irrigation, Reduced water flow and silt deposition in 

rivers, Salt water intrusion at river mouth, Since the sediments carrying nutrients get 

deposited in the reservoir, the fertility of   the land along the river gets reduced. 

(OR) 

13.(b)(i) Enumerate the adverse effects of modern Agriculture on soil and water  

      sources. (8) 

ADVERSE EFFECTS OF MODERN AGRICULTURE ON SOIL AND WATER 

SOURCES: 

a)Micronutrient imbalance  

     Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus 

and potassium (N, P, which are macronutrients When, excess of the fertilizers are used in the 

fields, it causes micronutrient imbalance.(a)Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields, they leach deep into the soil and 

contaminate the ground water. The nitrate concentration in the water gets increased. When 

the nitrate concentration exceeds 25 mg I lit, they cause serious health problem called “Blue 

Baby syndrome” This disease affects infants and leads even to death.  

(b)Eutrophication  

     A large proportion of N and P fertilizers used in crop fields is washed off by the runoff 

water and reaches the water bodies causing over nourishment of the lakes. This process is 

known as Eutrophication. Due to eutrophication lakes get attacked by algal blooms. These 

algal species use up the nutrients rapidly and grow very fast. Since the life time of the algal 

species are less they die quickly and pollute the water, which in turn affect the aquatic life.  

2. Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 
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(i)First generation pesticides: Sulphur, arsenic, lead are used to kill the pests. 

(ii)Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill 

the pests. Although these pesticides protect our crops from huge losses due to pests, they 

produce number of side-effects.    

(a)Death of non-target organisms 

     Many insecticides not only kill the target species, also kill the several non-target species, 

which are useful to us.  

(b)Producing newpests  

     Some pest species usually survive even after the pesticides spray, which generates highly 

resistant generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on 

concentrating in the food chain. This process is called bio-magnification. These pesticides in 

a bio-magnified form are harmful to the human beings.  

(d) Risk of cancer  

3. Water logging 

     Water logging is the land where water stand for most of the year. Problems in water 

logging.  During water1ogged conditions, pore-voids in the soil get filled with water and the 

soil-air gets depleted. In such a condition the roots of the plants do not get adequate air for 

respirations, mechanical strength of the soil decreases and crop yield falls.  

4. Salinity  

     The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of 

dissolved salts in the topsoil. This process of accumulation of salts is called salinity of the 

soil. The saline soils are characterized by the accumulation of soluble salts like sodium 

chloride, calcium chloride, magnesium chloride, sodium sulphate, sodium bicarbonates and 

sodium carbonates. The pH of the water exceeds 8.0 (alkaline).  

Problems in salinity: Most of the water, used for irrigation comes only from canal or ground, 

which unlike rainwater contains dissolved salts. Under dry climates, the water gets 

evaporated. 

 

13.(b) (ii) What is renewable energy? Write a brief note on any two renewable energy  

     sources.  

RENEWABLE RESOURCES are in exhaustive and can be regenerated within a given span 

of time. 

Examples: Solar energy, wind energy, biomass energy etc.  

(i) SOLAR ENERGY: Sun releases enormous quantity of energy in the form of heat and 

light. The solar energy received by the near earth space is approximately1.4 kJ/s/m2 known as 
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solar constant. Now we have several techniques for harnessing solar energy. Solar heat 

collectors, solar cells, solar cooker, solar water heater, solar furnace and solar power plant are 

some important solar energy harvesting devices. 

 Solar energy conversion 

    Solar energy conversion is the process of conversion of direct sunlight into more useful 

forms. This solar energy conversion occurs by the following two mechanism. 

1. Thermal conversion 

2. Photo conversion 

1 Thermal conversion 

     Thermal conversion involves absorption of thermal energy in the form of IR radiation. 

Solar energy is an important source of low-temperature heat, which is useful for heating 

building, water and refrigeration. 

Methods of thermal conversion 

(a)Solar heat collectors. 

(b)Solar water heater. 

(a)Solar heat collectors 

    Solar heat collectors consists of natural materials like stones, bricks or materials like glass, 

which can adsorb heat during the day time and release it slowly at night. 

Uses 

    It is generally used in cold places, which houses are kept in hot condition using solar heat 

collectors. 

(b)Solar water heater 

    It consists of an insulated box inside of which is painted with black paint. It is also 

provided with a glass lid to receive and store solar heat. Inside the box it has black painted 

copper coil, through which cold water is allowed to flow in, which gets heated up and flows 

out into a storage tank. From the storage tank water is then supplied through pipes. 
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2. Photo conversion 

    Photo conversion involves conversion of light energy directly into electrical energy. 

Methods of photo conversion 

� Photo conversion can be made by the following method. 

� Photo galvanic cell or Solar cell. 

 PHOTO GALVANIC CELL OR SOLAR CELL 

Definition 

    Photo galvanic cell is the one, which converts the solar energy (energy obtained from 

sun) directly into electrical energy. 

Principle 

   The basic principle involved into the solar cell is based on the photovoltaic (PV) effect. 

When the solar rays fall on a two layer of semi-conductor devices, a potential difference 

between the two layers is produced. This potential difference causes flow of electrons and 

produces electricity. 

Construction 

    A solar cell consists of a p-type semiconductor (such as Si doped with B) and n-type 

semiconductor (such as Si doped with P). They are in close contact with each other. 

 

  Working 

  When the solar rays fall on the top layer of p-type semiconductor, the electrons from the 

valence band get promoted to the conduction band and cross the p-n junction into n-type 

semiconductor. There by potential difference between two layers is created, which causes 

flow of electrons (ie., an electric current). The potential difference and hence current 

increases as more solar rays falls on the surface of the top layer. Thus when this p and n 

layers are connected to an external circuit, electrons flow from n-layer to p-layer, and hence 

current is generated. 

Applications of solar cells 

1. Lighting purpose 

     Solar cells can be used for lighting purpose. Now days electrical street lights are replaced 
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by solar street lights. 

 

Solar pumps run by solar battery 

      When a large number of solar cells are connected series it form a solar battery. Solar 

battery produces more electricity which is enough to run, water pump, street-light etc. They 

are also used in remote areas where conventional electricity supply is a problem. 

(ii)WIND ENERGY 

    Moving air is called wind. Energy recovered from the force of the wind is called wind 

energy. The energy possessed by wind is because of its high speed. The wind energy is 

harnessed by making use of wind mills. 

 Methods of harnessing wind energy 

1. Wind mills 

     The strike of blowing wind on the blades of the wind mill makes it rotating continuously. 

The rotational motion of the blades drives a number of machines like water pump, flour mills 

and electric generators. 

    Now a day’s wind mill uses large sized propeller blades and is connected to a generator 

through a shaft. Wind mills are capable of generating about 100 kW electricity. 

 

2. Wind farms 

      When a large number wind mills are installed and joined together in a definite pattern it   

forms a wind farm. The wind farms produce a large amount of electricity. 
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Condition 

     The minimum speed required for satisfactory working of a wind generator is 15 km/hr. 

Advantages of wind energy 

(i) It does not cause any air pollution. 

(ii) It is very cheap and economic. 

(iii) It is renewable. 

(iv) It does not cause any pollution. 

Disadvantages 

� Public resists for locating the wind forms in polluted areas due to noise generated by the 

machines and loss of aesthetic appearance. 

� Wind forms located on the migratory routes of birds will cause hazards. 

� Wind forms produce unwanted sound. 

� Wind turbines interfere with electromagnetic signals(TV, Radio signals). 

 

14. (a) (i) Discuss the ways to minimize radiation exposure in case of a nuclear accident.    

     (8) 

NUCLEAR ENERGY AND NUCLEAR ACCIDENTS 

Energy released during a nuclear reaction is called nuclear energy. Nuclear reactors 

produce the nuclear energy either by nuclear fission (or) nuclear fusion.  

The most serious hazard to human and environmental health from the nuclear accident 

is the release of large amount of nuclear energy and radioactive products into the atmosphere. 

TYPES OF NUCLEAR ACCIDENTS 

 (1)Nuclear Test: Nuclear explosions carried out in underground cause settling down the 

radioactive materials on the earth’s surface and radioactive particles, radioactive rays into the 

atmosphere. 

(2) Nuclear power plant accidents: The release of radiation occurs during the accidents. The 

nuclear power plant located in the seismic vulnerable area may cause nuclear accidents. 

(3) Improper disposal of radioactive waste: It is another source of accident. Drums stored  

Underground can rust and leak radioactive materials into water, land and air. 

(4) Accident during transport: Trucks carrying radioactive wastes or fuels are involved in 

frequent accidents. 

 (5) Core melt down: The major accident at a nuclear power plant is a “core melt down”. 

CONTROL MEASURES 

(1) Suitable precautions are to be taken and training must be given to people for handling 

these materials to avoid accident. 
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(2) Constant monitoring of the radiation level has to be carried out, limit exposure to the 

workers.  

(3)Regular checks and control measures are done by Atomic Energy Regulatory Board under 

the Department of Atomic Energy. 

 

14.(a) (ii) Explain the salient features of the environmental (protection) Act, 1986.  

     (Nov/Dec 2013 & Nov/Dec 2009) 

(OR) 

14.(b) (i) Discuss the chemistry of Ozone depletion.(or) Explain Ozone and Ozone layer  

     Depletion. (8) (Nov/Dec 2010)  

OZONE AND OZONE LAYER 

Ozone is a gas (O3) found throughout the atmosphere, but most highly concentrated in 

the stratosphere between 10 - 50 km above sea level, where it is known as the ‘ozone layer’. 

 

 

Presence of ozone in the atmosphere 

IMORTANCE OF OZONE LAYER 

Without the ozone layer, life on the earth’s surface would not be possible. It protects 

us from the damaging ultraviolet radiation of the sun. In particular it filters out UV-B 

radiation. 

 Recent evidence has shown that certain parts of the ozone layer are becoming thinner 

and ozone ‘holes’ have developed. The consequence of any thinning of the ozone layer is that 

more UV-B radiation reaches the earth’s surface. UV-B radiation affects DNA molecules, 

causing damage to the outer surface of plants and animals. In humans it causes skin cancer 

and eye disease. 
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FORMATION OF OZONE 

Ozone is formed in the stratosphere by photochemical reaction, viz., 

O2 + hυ → O 
●
 + O

●
 

The atomic oxygen rapidly reacts with molecular oxygen to form ozone. 

O
●
 + O2 + M → O3 + M 

where, M = third body such as nitrogen 

Ozone thus formed distributes itself in the stratosphere and absorbs harmful UV radiations. 

 

MECHANISM OF OZONE LAYER DEPLETION (OR) FORMATION (OR) CAUSES 

OF OZONE HOLE 

In 1970, it was found that the ozone layer was attacked by chloro fluoro carbons 

(CFCs) which released into atmosphere by refrigeration units, air conditioning systems, 

aerosol sprays and cleaning solvents. Chloro fluoro carbons release chlorine which breaks 

ozone into oxygen.  

The following reactions will then occur: 

CF2Cl2 + hυ → Cl + CF2Cl 

CF2Cl + O2   → CF2O + ClO 

Cl + O3      → ClO + O2 

ClO + O
●
 → Cl + O2 

Each chlorine atom is capable of attacking several ozone molecules, So that a long chain 

process is involved. A 1% loss of ozone results in a 2% increase in UV rays reaching the 

earth’s surface. 

Ozone Depleting Substances 

     The ozone depleting substance essentially consists of chlorine or bromine atoms which are 

extremely reactive while they are in the free State. The following gases are accumulated in 

the atmosphere and are found to be in ozone depletion. 

(1) Chloro Fluoro Carbon (CFC) 

Sources 

Refrigerants (Freon) in refrigerators, propellent in aerosol spray cans, blowing agent and 

foam plastic blowing agent. 

(2) Hydro Chloro Fluoro Carbon (HCFC) 

Sources 

Refrigerants, blowing agents 

(3) Bromo Fluoro Carbons (BFC) 

Sources 

Fire extinguishers 
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(4) Other Chemicals 

(a) Certain halogen compounds are potential ozone destroyers upto ten times more 

powerful than the CFCs. 

(b) Sometimes the atmospheric sulphur dioxide is converted into sulphuric acid which   

greatly increases the rate of ozone depletion. 

EFFECT (OR) ENVIRONMENTAL IMPACT (OR) CONSEQUENCES OF OZONE 

LAYER DEPLETION 

As the ozone layer gets deteriorated the harmful UV rays will reach the ground and 

cause various adverse effects. 

�Effect on human health: 

(i) The UV-rays damage genetic material in the skin cells which cause skin cancer. 

(ii) For the fair skinned people lifelong exposure to the high level radiation of UV-rays  

      increases the risk of non melanine skin cancer. 

(iii) Prolonged human exposure to UV rays may lead to slow blindness called actinic  

       keratitis. Enhance level of UV-ray could lead to more people suffering from cataracts. 

(iv) Human exposure to UV-rays can suppress the immune responses in humans and animals.    

       It also reduces human resistivity leading to a number of diseases such as cancer, allergies  

       and some other infectious diseases. 

�Effect on Aquatic Systems: 

(i) UV-rays directly affect the aquatic forms such as phytoplankton, fish, and larval crabs. 

(ii) The phytoplankton consumes large amount of CO2. 

Decrease in population of phytoplankton could have more amount of CO2 in the atmosphere 

which contributes to the global warming. 

�Effect on Materials: 

Degradation of paints, plastics and other polymeric material will result in economic loss due 

to effects of UV radiation. 

�Effect on Climate: 

The ozone depleting chemicals can contribute to the global warming i.e., increasing the 

average temperature of the earth’s surface. 

MEASUREMENT OF OZONE (Dobson Unit) 

     The amount of atmospheric ozone is measured by ‘Dobson spectrometer’ and is expressed 

in Dobson Units (DU). 1 DU is equivalent to a 0.01 mm thickness of pure ozone at the 

density it possesses if it is brought to the ground level (1 atm pressure). 

In temperature latitude its concentration is 350 DU. 

In tropics its concentration is 250 DU. 

In sub polar region its concentration is 450 DU. 
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CONTROL MEASURES 

(1) Replacing CFCs by other materials which are less damaging. 

(2) Use of gases such as methyl bromide which is a crop fumigant also to be controlled. 

(3) Manufacturing and using of ozone depleting chemicals should be stopped. 

 

14.(b) (ii) What is rain water harvesting? How is the rain water harvesting methods                          

      classified? Brief explain. (8)  

Rain water harvesting is a technique of capturing and storing rain water for future utilization. 

NEED (OR) OBJECTIVES OF RAIN WATER HARVESTING 

•To meet the increasing demands of water. 

•To raise the water table by recharging the ground water. 

•To reduce the ground water contamination from intrusion of salt water. 

•To reduce surface run-off loss and soil erosion. 

•To minimize water crisis and water conflicts. 

•To stop land subsidence. 

METHODS OF RAINWATER HARVESTING 

Before adopting a rainwater harvesting method, the soil characteristics, topography, rainfall 

pattern and climatic conditions should be understood. The most common method of rainwater 

harvesting is roof top rainwater harvesting. 

Open space harvesting - In urban area rainwater flows away as surface runoff. This runoff 

could be caught and used for recharging aquifers by adopting appropriate methods. 

Roof top rainwater harvesting - It is a system of catching rainwater where it falls. In 

rooftop harvesting, the roof becomes the catchments, and the rainwater is collected from the 

roof of the house/building. It can either be stored in a tank or diverted to artificial recharge 

system. This method is less expensive and very common method and if implemented properly 

helps in increasing the ground water level. 

Mehtods Of Roof Top Rain Water Harvesting 

•Storage of Direct Use 

•Recharging Ground Water Aquifers 

Storage of Direct Use 

In this method rain water collected from the roof of the building is diverted to a storage tank. 

The storage tank has to be designed according to the water requirements, rainfall and 

catchment availability. Each drainpipe should have mesh filter at mouth and first flush device 

followed by filtration system before connecting to the storage tank. It is advisable that each 

tank should have excess water over flow system. Excess water could be diverted to recharge 
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system. Water from storage tank can be used for secondary purposes such as washing and 

gardening etc. This is the most cost effective way of rainwater harvesting. The main 

advantage of collecting and using the rainwater during rainy season is not only to save water 

from conventional sources, but also to save energy incurred on transportation and distribution 

of water at the doorstep. This also conserves groundwater, if it is being extracted to meet the 

demand when rains are on. 

RECHARGING GROUNDWATER AQUIFERS 

Ground water aquifers can be recharged by various kinds of structures to ensure percolation 

of rainwater in the ground instead of draining away from the surface. Commonly used 

recharging methods are:-  

• Recharging of bore wells                  

• Recharging of dug wells.  

• Recharge pits                                     

• Recharge Trenches  

• Soak ways or Recharge Shafts      

• Percolation Tanks  

 

15.(a) (i) Draw a typical population pyramid of developing country and discuss.  

1. Pyramid shaped variation of population: (increase) 

E.g.: India, Bangladesh, Ethiopia, Nigeria, etc  

The figure shows that the pre-reproductive age group population(0-14) is more, indicated at 

the base of the pyramid, and post productive age group population (above 45 years) is less, 

indicated at the top of the pyramid. The large number of young people will soon enter into 

reproductive age group population (15-44 years), which increases the population growth. But 

the less number of old age people indicates less loss of population due to the death.  
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2. Bell shaped variation of population (stable): E.g.: France, U.S.A, UK, Canada, etc. 

The figure shows that, the pre-productive age group population (0-14) and reproductive age 

group population (15-44 years) are more or less equal. So the people entering into the 

reproductive age group will not change the population, and thus the population growth is 

stable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Urn shaped variation of population (decrease) 

E.g.; Germany, Italy, Sweden, Japan, etc  

The figure shows that, the pre-productive age group population (0-14 years) is smaller than 

the reproductive group population (15-44 years). In the next 10 years, the number of people 

in the reproductive age group is less than the before resulting in a decrease of population 

growth. 
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15.(a) (ii) Explain the environment problems posed by population explosion. (8) 

POPULATION EXPLOSION 

Definition: 

The enormous increase in population, due to low death rate (mortality) and high birth rate 

(natality), is termed as population explosion. The human population is not increasing at a 

uniform rate in all parts of the world. 

Doubling Time Population explosion can be better understood by considering the doubling 

time i.e., the number of years needed for a population to double in size.  

REASONS OF POPULATION EXPLOSION 

Invention of modern medical facilities reduces the death rate (mortality) and increases the 

birth rate (natality), which leads to population explosion. 

Increase of life expectancy is another important reason for population explosion. 

Illiteracy is one of the reasons for the population explosion. 

 EFFECT OF POPULATION EXPLOSION 

Poverty 

Infant mortality is one of the most tragic indicators of poverty. There are still 34 developing 

countries where more than 1 in 10 children die before he or she reaches the age of five. In 

developing countries few mothers opt for smaller families in the face of such high infant 

mortality rates. Efforts to keep children alive and healthy are one of the keys to reduce 

population growth rates.  

Population explosion leads to environmental degradation 

•Population explosion causes over exploitation of natural resources. Therefore there will 

be shortage of resources for the future generation. 

•Many of the renewable resources like forests, grass, lands, are also under threat 

•The increase in population will increase disease, economic inequity and communal war. 

•Overcrowding of cities leads to development of slums 

•Lack of basic amenities like water supply and sanitation, education, health, etc 

•Unemployment and low living standard of people. 

Remedy: We should immediately reduce the fertility rate through birth control programs. 

(OR) 

15.(b) (i) Explain the steps that are being taken in India to impart value education. (8)    

     (or) Explain the need of value education. (Nov/Dec 2010) (or) Briefly discuss on value  

     education. (Nov/Dec 2009)  
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VALUE EDUCATION 

Education 

     Education is nothing but learning, through which knowledge about the particular thing can 

be acquired. With the help of our knowledge and experience, we can identify our values to 

understand ourselves and our relationship with others and their environment. 

TYPES OF EDUCATION 

Formal education: All learning process in formal education are self related. All people will 

read, write, will get good jobs and tackle any problems only with the help of formal 

education. 

Value education: Value education is an instrument used to analyze our behavior and provide 

proper direction to our youths. It teaches them the distinction between right and wrong, to be 

compassionate, helpful, loving, generous and tolerant. So that a youth can move towards the 

sustainable future.    

Value based environmental education: Environmental education provide knowledge about 

the principles of ecology, fundamentals of environment and biodiversity. It creates a sense of 

duty to care for the natural resources and to manage them in a sustainable way. 

When environment gets degraded it affects our health, well-being and our future. So it is 

important to know all about the environment and also have a right to safe and clean 

environment. 

OBJECTIVES (OR) IMPORTANCE OF VALUE EDUCATION 

•To improve the integral growth of human being. 

•To create attitudes and improvement towards sustainable lifestyle. 

•To increase awareness about our national history, our cultural heritage, constitutional 

rights, national integration, community development and environment. 

•To create and develop awareness about the values and their significance and role. 

•To understand about our natural environment in which how land, air and water are 

interlinked. 

•To know how about various living and non-living organisms and their interaction with 

environment. 

CONCEPT OF VALUE EDUCATION 

The following are the concepts of values in environmental education. 

• Why and how can we use less resources and energy? 

• Why do we need to keep our surroundings clean? 

• Why should we use less fertilizers and pesticides in farms? 

• Why it is important for us to save water and keep our water sources clean? 
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• Separate our garbage into degradable and non-degradable types before disposal. 

• All these issues are linked to the quality of human life and go beyond simple 

economic growth. They deal with a love and respect for nature. 

METHODS OF IMPARTING VALUE EDUCATION 

The following approaches are some methods and strategies of imparting value education. 

Telling: It is a process of developing values to enable a pupil to have a clear picture of a 

value-laden situation by means of his narration of the situation. 

Modeling: It is a method in which certain individual perceived as ideal values is presented to 

the learners as a model. 

Role playing: Acting out the true feelings of the actor/actors by taking the role of another 

person but without the risk of reprisals. 

Problem solving: It is a method wherein a dilemma is presented to the learners asking them 

what decisions they are going to take. 

Studying biographies of great man: This method takes use of the lives of great man as the 

subject matter for trying to elicit their good deeds and thoughts worthy for emulation. 

TYPES OF VALUES 

Universal values (or) social values: Universal values tell about the importance of the human 

conditions. These values are reflected in life, love, joy, compassion, tolerance, service, truth, 

etc. 

Cultural values: Cultural values vary with respect to time and place. These values are 

concerned with right and wrong, god and bad, true and false and behavior of human beings. It 

is reflected in language, aesthetics, education, law, economics, philosophy, etc. 

Individual values: Individual values are our personal principles and the result of individual 

personality and experiences. Parents and teachers are the main key to shape our individual 

values. It is reflected in individual goals, relationships, commitments, etc. 

Global values: Global values stress the concept, that the human civilization is a part of the 

planet and similarly nature and natural phenomena over the earth are interconnected and 

inter-linked with special bonds of harmony. If this harmony is disturbed anywhere there will 

be an ecological imbalance leading to catastrophic results. 

Spiritual values: Spiritual values promote conservationism and transform our consumerist 

approach. It is reflected in self-restraint, self-discipline, contentment, reduction of wants, etc. 

 

15.(b) (ii) Discuss the role of Information Technology in the protection of Environment  

      and Human Health. (8) (Nov/Dec 2013 & 2010) 
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Question Paper Code: 

B.E/B.Tech. Degree Examination, November/December 2010 

Third Semester 

GE2021 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(Regulation 2008) 

Time: Three Hours                                                                 Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. What are the types of grasslands ecosystem? 

     The types of grasslands ecosystem are Tropical Grassland, Temperate grassland, Polar 

grassland. 

2. Define species diversity? 

     “Species diversity is the diversity between different species. The sum of all the living 

organisms at the species level is called species diversity”. 

3. What do you understand by soil pollution? 

     “The contamination of soil by human and natural activities which may cause harmful 

effects on living beings” 

4. What are the causes of noise pollution? 

     It has been found that environmental noise is doubling every 10 years.  

Generally noise is described as, Industrial noise, Transport noise and Neighbourhood noise. 

5. List the causes of deforestation?  

• Developmental Projects 

• Mining operations 

• Raw materials for industries 

• Fuel requirements 

• Shifting cultivation 

• Forest fires 

5.List the advantages and disadvantages of the hydel power? 

Advantages: 

1. Dams are extremely expensive to build and must be built to a very high standard. 

2. The flooding of large areas of land means that the natural environment is destroyed. 

Disadvantages: 

1. Dams are extremely expensive to build and must be built to a very high standard profitable    

2. The flooding of large areas of land means that the natural environment is destroyed. 
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7. Define urbanization? 

     “The process of movement of human population from rural areas to urban areas in search 

of better economic interests with better education, communication, health, civic facilities and 

other day to day needs” 

8. How can global warming be controlled? 

• CO2 emission can be cut by reducing the use of fossil fuels. 

• Implement energy conservation measures. 

• Utilize renewable resources such as wind, solar and hydropower. 

• Plant more trees. 

• Shift from coal to natural gas. 

• Adopt sustainable agriculture. 

• Stabilize population growth. 

• Efficiently remove CO2 from smoke stacks 

5.What is population explosion? 

     The enormous increase in population, due to low death rate (mortality) and high birth rate 

(natality), is termed as population explosion. The human population is not increasing at a 

uniform rate in all parts of the world. 

10.What are HIV and  AIDS? 

     AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a 

virus called HIV(Human Immune Deficiency virus) 

                                           

PART B – (5×16 = 80 Marks) 

11. (a) (i) Discuss briefly the structural and functional components of an ecosystem. (or) 

Explain the role of producers, consumers and decomposers in an ecosystem. (8) 

(nov/Dec 2013 & 2011) 

The ecosystem has two major components (a) abiotic and (b) biotic. 

(a) Abiotic Components 

Non-living components of ecosystem (physical and chemical) form the abiotic    community. 

Physical components: This comprises of energy, climate, raw materials and living space. Eg. 

Air, water, soil, sunlight 

Chemical components: These are the sources of nutrients. 

Organic substances: Eg, proteins, lipids, carbohydrates 

Inorganic substances: Eg macro elements( C,N,O,P,K,H) and few micro elements( Al, Co, 

Cu, Zn). 
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(b) Biotic Components 

Living members in a community form the biotic community. 

Autotrophic:  These members are PRODUCERS (self-nourishing). They get energy from 

sunlight and synthesize food. Eg, plants, algae, bacteria. 

Heterotrophic : These members are CONSUMERS (depend on others for food). They 

consume autotrophs. 

Macro consumers: herbivores, carnivores and omnivores. 

Micro consumers/ Saprotrophs: decomposers(bacteria, fungi) 

Classification/members of biotic components 

Based on their source of food 

Autotrophs: Prepare food through photosynthesis using chlorophyll and sunlight 

          6CO2 + 12H2O   � C6H12O6+ 6 O2 + 6H2O 

Heterotrophs: They do not make food but can transform one organic compound to another 

organic compound. 

Primary consumers: Herbivores. Depend on plants for food. Eg; insects, rats, goat. 

Secondary consumers: Primary carnivores eg, frog, cat, snakes. 

Tertiary consumers: Secondary consumers eg, lions, tigers. 

  

 

Decomposers: They feed on dead plants and animals and decompose them into simpler 

compounds. During decomposition inorganic nutrients are released. These are again utilized 

by plants with other organic substances for the synthesis of food. Eg, bacteria, fungi. 

FUNCTION OF AN ECOSYSTEM 

 Its main function is to allow the flow of energy and nutrients. 

Types of function 

Primary function/ production: The primary function of an ecosystem is manufacturing of 

starch by photosynthesis. 

Secondary function/ production: the secondary function is distribution of energy to all 

consumers in the form of food which is stored by them. 

Tertiary function: The dead systems (plants and animals) are decomposed by decomposers 

thereby initiating the third function called “cycling”. 

 

11.(a) (ii)Write a note on ecological succession and ecological pyramids. 

ECOLOGICAL SUCCESSION: 

     “The progressive replacement of one community by another till the development of a 

stable community in a particular area is called ecological succession”. 

Grass   Rat     Cat    Tiger 
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 STAGES OF ECOLOGICAL SUCCESSION 

 1. Pioneer Community 

 The first group of organisms which establish their community in an area is called‘Pioneer 

community’. 

2 .Seres or Seral Stage: 

The various developmental stages of a community is called ‘seres’. Community : Group of 

plants or animals living in an area. 

TYPES OF ECOLOGICAL SUCCESSION 

Primary succession: Involves gradual establishment of biotic communities on a lifeless 

ground. 

(a) Hydrarch: Establishment starts in watery area(lake,pond) 

(b) Xerarch: Establishment starts in dry land (desert, rocks) 

Secondary succession: Involves the establishment of biotic communities in an area, where 

some type of biotic community is already present. 

PROCESS OF ECOLOGICAL SUCCESSION 

Ecological succession takes place in the following steps: 

NUDATION: It is the development of bare land without any life form. 

 INVASION: It is the establishment of one/more species on a bare land through migration 

followed by establishment. 

MIGRATION: Migration of seeds by wind. 

ESTABLISHMENT: Seeds germinate and establish the pioneer community. 

COMPETITION: As number of species increase, there is competition between same and 

different species for space, water and nutrients. 

REACTION: Living organisms take water and nutrients grow and modify the environment 

called “Reaction”. This modification is favourable to some and unfavourable to some existing 

species leading to formation of seral communities. 

STABILIZATION: It leads to the formation of a stable community which is in equilibrium 

with the environment. 

 

ECOLOGICAL PYRAMIDS 

Definition: The graphical representation of structure and function of tropic levels of an 

ecosystem is called ecological pyramid.  

     In an ecological pyramid the producers forms the base and the successive levels forms the 

tires which make up the apex. 

TYPES OF ECOLOGICAL PYRAMIDS 

1.  Pyramids of Numbers:  
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It represents the number of individual organisms present in each tropic level. 

Eg. Grassland ecosystem 

 

Here, the producers are grasses which are small in size and large in numbers. So they occupy 

the lower most level of the pyramid. The primary consumers (rats) occupy the second tropic 

level as its number is lower compared to that of grass. The secondary consumers (snakes) 

which are even larger in size and smaller in number form the third   level. The tertiary 

consumers (eagles) occupy the top layer as the number of it is the least. 

 

 

 

 

 

 

 

 

 

 

2. Pyramids of energy 

 It represents the amount of energy present in each tropic level.  

At every successive tropic level there is a heavy loss of energy (about 90%) in the form of 

heat. Thus at each next higher tropic level only 10% is transferred.  

 

 

 

 

 

 

 

 

 

 

 

3.   Pyramids of Biomass 

It represents the total amount of biomass (mass or weight of biological    material or 

organism) present in each tropic level. Eg.,   Forest ecosystem 
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The trees in forest ecosystem are the producers and they are maximum in number 

contributing to a huge biomass. The next tropic levels are the herbivores (insects, birds) and 

then carnivores (snakes, foxes). The topmost level is the tertiary consumers (tiger, lion) 

which are few and hence having low biomass. 

 

 

 

 

 

 

 

 

 

 

(OR) 

11.(b) (i) Classify and explain the values of biodiversity. (8) 

VALUES OF BIODIVERSITY 

Biosphere is the life supporting system to human beings where each organism has its own 

significance.  

IMPORTANCE OF VALUES OF BIODIVERSITY   

1. Consumption use value: Direct use values 

Eg., Food, drugs, fuels 

(a) Food: 80-90% food crops has domesticated. A large number of wild animals are also 

consumed as food. 

Eg., Cerophagia bulbosa (Central India and Western Ghats), Codonopisis (Himalayan 

region), Cicer microphyllum (Kashmir) etc. 

(b) Drugs: 70% of modern medicines are obtained from plant and animal extracts. 20,000 

plant species are used in Unani, Ayurveda and Sidha forms of medicine. 

Eg., 

1. Germany – uses more than 2500 plant species in Homeopathy and other systems of 

medicine. 

2. India – 3000 plant species in Ayurveda, Homeopathy and Unani. 

3. 85% of plants are globally used in medicine. 

4. Bee sting venom is used to cure arthritis. 

5. Dugs like quinine9malariua), reserpine(hypertension), penicillin(antibiotic) and 

morphine(pain killer) are derived from plats species. 
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6. Peepal tree leaves, trunk and roots are used as medicines for curing fever, cough, 

stomach and skin diseases. 

7. About 30 medicines have been prepared form Neem tree for stomach oilments, eye 

irritations, skin eruptions and diabetics. 

8. Mexican yarn is used to produce birth control drugs in human beings. 

Product Source Use 

Penicillin Fungus Antibiotic 

Streptomycin Actinimycete Antibiotic 

Bee venom Bee Arthritis relief 

Morphine Poppy Analgesic 

 

(c) Fuel: Firewoods are directly consumed by villagers. Fossil fuels like coal, petroleum and 

natural gas on combustion are products of fossilized biodiversity. 

2. Productive use value 

Biodiversity products can be derived from plants and animals and they have commercial 

value. 

Animal products 

Animal product Animal 

Silk Silk worm 

Wool Sheep 

Musk Musk deer 

Tusk Elephant 

Leather All animals 

Food Fish and animals 

 

Plant products 

 

Plant product Industry 

Wood Paper and pulp industry, plywood industry, 

railway sleeper industry 

Cotton Textile industry 

Fruits, vegetables Food industry 

Ivroy Ivory works 

Pearl Pearls industry 
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(a)Rice – 22% cropped area, Cereals – 39% cropped area. 

(b) Oil seed production – helps in saving large amount of foreign exchange spent on 

importing edible oils. 

3. Social use value 

     It refers to the manner in which bio resources are used in the society. The value associated 

with social life, religious and spiritual aspects of peoples life comes under this. 

Eg., Holy plants – Neem, peepal, lotus, etc. The leaves and fruits of these plants are used in 

worship. 

Holy animals – Cow, snake, peacock, etc. 

4. Ethical/Existence value 

     This involves ethical issues like” all life must be preserved”. In countries like India 

biodiversity has great value on religious and cultural basis as our rich heritage teaches us to 

worship plants, animals, rivers and mountains. Ethical value means that a species may or may 

not be used, but its existence in nature gives us pleasure.  

Examples: 

1. River Ganga is considered as Holy River. 

 2. Vembu, tulsi, vengai are some of the trees which are worshiped by Tamilians. 

 3. Though we are not deriving anything directly from animals like kangaroo, zebra or giraffe 

we feel that these should exist. 

5. Aesthetic value 

The beautiful nature of plants and animals insists us to protect biodiversity. The most 

important aesthetic value of biodiversity is eco-tourism. Examples, 

1.Eco-tourism: People from far off places spend lot of time and money to visit 

beautiful places, where they can enjoy aesthetic value of biodiversity and this is eco-

tourism. 

2.The pleasant music of wild birds, colour of butterfly, flowers and peacocks are very 

important for their aesthetic value. 

6. Option value 

These are the potentials of biodiversity that are presently unknown and need to be known. 

The optional values of biodiversity suggest that any species may be proved to be a valuable 

species after someday. Examples, 

1.The growing biotechnology field is searching for a species for causing the diseases 

of Cancer and AIDS. 

2.Medicinal plants and herbs play a very important role in our Indian economic 

growth. 
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11.(b) (ii)Write about in- situ and ex-situ conservation of biodiversity. (8) 

CONSERVATION OF BIODIVERSITY 

Conservation as defined as “the management of biosphere so that it will yield the greatest 

sustainable benefit to present generation while maintaining its potential to meet the needs of 

future generation. 

TYPES OR STRATERGY OF BIODIVERSITY CONSERVATION 

In-situ conservation (within habitat) 

Ex-situ conservation (outside habitat) 

(1) IN-SITU CONSERVATION 

     In-situ conservation involves protection of fauna and flora within its natural habitat, where 

the species normally occurs is called in-situ conservation. The natural habitats or ecosystems 

maintained under in-situ conservation are called “protected areas”. 

Important in-situ conservation: Biosphere reserves, National parks, Wildlife sanctuaries,   

Gene sanctuary, etc. 

Methods of in-situ conservation 

Around 4% of total geographical area of the country is used for in-situ conservation. It is   

the best method for long term protection of biodiversity. 

In-situ conservation Numbers available 

Biosphere reserves 7 

National parks 80 

Wild-life sanctuaries 420 

Botanical gardens 120 

 

Biosphere Reserves 

Biosphere reserves cover large area, more than 5000 sq.km. It is used to protect species for 

long time. 

Some important Biosphere reserves in India 

Name of biosphere State 

Nanda Devi U.P 

Nokrek Meghalaya 

Manas Assam 

Sunderbans West Bengal 

Gulf of Mannar Tamil Nadu 

Nilgiri Karnataka, Kerala, Tamil Nadu 

Great Nicobar and Similipal Orissa 
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Role of biosphere reserves 

• Gives long term survival of evolving ecosystem. 

• Protects endangered species. 

• Protects maximum number of species and communities. 

• Serves as a site of recreation and tourism. 

• Useful for educational and research purposes. 

• Remains and functions as an open system and changes in land use are not 

allowed. 

National Park  

A national park is an area dedicated for the conservation of wildlife with its environment. It is 

usually a small reserve covering an area of about 100-500 kms. Within the biosphere 

reserves, one or more national parks are also exist. 

National Park State Important wildlife 

Kaziranga Assam One horned rhino 

Gir National park Gujarat Indian Lion  

Corbett U.P Tiger  

Periyar Kerala Tiger, elephant 

Rathambore Rajasthan Tiger 

Role of a National park 

Used for enjoyment through tourism, without affecting the environment. 

Used to protect, propagate and develop the wildlife. 

Restrictions 

Grazing of domestic animals inside the national park is prohibited. 

All private rights and forestry activities are prohibited within a national park. 

Wildlife Sanctuaries 

A wildlife sanctuary is an area which is reserved for the conservation of animals only. At 

present, there are 492 wildlife sanctuaries in our country.  

Name of sanctuary State Major wildlife 

Hazaribagh Sanctuary Bihar Tiger, leopard 

Sultanpur bird sanctuary Haryana Migratory birds 

Abohar wildlife sanctuary Punjab Black buck 

Mudumalai wildlife 

sanctuary 

Tamil Nadu Elephant,tiger,  leopard 

Vedanthangal bird sanctuary Tamil Nadu Water birds 

Wild ass sanctuary Gujarat Wild ass, wolf 
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Role of wildlife sanctuaries 

• Protects animals only. 

• Allows operations such as harvesting of timber, collection of forest products, 

private ownership rights and forestry operations provided it doesn’t affect animals 

adversely.  

Restrictions 

     Killing, hunting, shooting or capturing of wildlife is prohibited except under the control of 

higher authority. 

Gene sanctuary 

A gene sanctuary is an area wher plants are conserved. 

Examples 

In northern India two gene sanctuaries are found. One gene sanctuary for citrus (lemon 

family) and another gene sanctuary for pitcher plant (an insect eating plant). 

Other projects 

For the collection and conservation of certain animals some special projects are framed in our 

county. Eg., Project Tiger, Project Elephant, Crocodile breeding project, etc. 

Advantages of in-situ conservation 

• It is very cheap and convenient method. 

• The species gets adjusted to natural disasters like drought, floods and forest 

fires. 

Disadvantages of in-situ conservation 

• A large surface area of the earth is required to preserve biodiversity. 

• Maintenance of the habitats is not proper, due to shortage of staff and 

pollution. 

(2)EX-SITU CONSERVATION 

     Ex-situ conservation involves protection of fauna and flora outside their natural habitats. 

This type of conservation is mainly done for crop varieties and wild relatives of crops. 

Role of ex-situ conservation: 

• It involves maintenance and breeding of endangered plant and animal species 

under controlled conditions. 

• It identifies those species which are at more risk of extinction. 

• It prefers the species which are more important to man in near future among 

the endangered species. 

Important ex-situ conservation 

Botanical gardens, seed banks, tissue and cell cultures, museums, etc. 
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Methods of ex-situ conservation 

The following important gene bank or seed bank facilities are used in ex-situ conservation. 

(i)National Bureau of Plant Genetic Resources (NBPGR): It is located in New Delhi. It 

uses the cryo preservation technique to preserve agricultural and horticultural crops. 

Cryo preservation technique: This method involves of seeds, pollen of important agricultural 

and horticultural crops by using liquid nitrogen at a temperature as low as -196 ˚C. Varieties 

of rice, turnip, radish, onion etc have been successfully preserved for several years. 

(ii)National Bureau of Animal Genetic Resources (NBAGR): It is located at Karnal, 

Haryana and preserves the semen of domesticated bovine animals. 

(iii)National Facilityfor Plant Tissue Culture Repository (NFPTCR): It develops the 

facility for conservation of varieties of crop plants or trees by tissue culture.  

Advantages of ex-situ conservation 

•Survival of endangered species is increased due to special care and attention. 

•In captive breeding, animals are assured food, water, shelter and security and hence  

        longer life span. 

•It is carried out in cases of endangered species, which do not have any chances of 

  survival, in the world. 

Disadvantages of ex-situ conservation 

•It is expensive method. 

•The freedom of wildlife is lost. 

•Animals cannot survive in the natural environment. 

•It is adopted only for few selected species. 

 

12. (a) (i) What do you know about Tsunami? Explain the formation of Tsunami. (8) 

     Tsunami is a Japanese word which means “harbor wave”. “Tsu” means harbour and            

“name” means wave. 

Definition 

     A tsunami is a large wave that is generated in a water body when the sea floor is deformed 

by seismic activity. This activity displaces the overlying water in the ocean. 

CAUSES OF TSUNAMI 

• Seismic activities like earthquakes, landslides, volcanic eruptions, explosions, can 

generate tsunami.  

• Deformation of the sea floor due to the movement of plates. 
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CONCEPT OF TSUNAMI 

     A Tsunami is not a single wave but a series of waves like the ordinary waves, which we 

sea on a sea. Ordinary waves relatively short wavelength of about 100 meters. But, tsunami 

have wavelength of about 500km.Tsunami travel across the deep sea at very high velocity of 

at around 800-900 km/hour. The rate of loss of its energy is inversely proportional to its 

wavelength ie., greater the wavelength, lesser is the loss of energy. Therefore, tsunamis loose 

very little energy and keep on travelling at very higher speed in the deep of the open sea. 

When tsunami approaches the sea shore its velocity decreases, the height and energy of the 

wave increases. Its height near the sea shore ranges from 15 m to 65 m. 

Relation between earthquakes and Tsunami 

Tsunami is generated when the sea floor abruptly deforms and vertically displaces the 

overlying water. Technoic earthquakes are associated with the earth’s crystal deformation. 

When the earthquake occurs beneath the sea, the water above the deformed area is displaced 

from its equilibrium position. Waves are generated, when the displaced water mass regions 

its equilibrium 

EFFECTS OF TSUNAMI 

• Tsunami attacks mostly the coastlines, causing devastating property, damage and loss 

of life. 

• Tsunami can kill lot of human beings, live stocks, etc., 

• Tsunami may also spread lot of water borne diseases. 

TSUNAMI MANAGEMENT 

Tsunami management is carried out by the following steps. 

Step I: Earthquakes, under the water are monitored by sensors on the floor of the sea. 

Step II: The sensors send the information of floating buoys on the surface, whenever they      

               detect any changes in pressure of the sea. 

 Step III: The information is then relayed to satellites, which passes it on the earth stations. 

Step IV: All member nations of the warming system are then warmed of the danger  

                 approaching. 

Step V: Finally the country make the people alert through the media to take all necessary  

               precautions. 

 

12.(a) (ii) Explain the different stages of municipal sewage treatment. (8) 

MUNICIPAL SEWAGE TREATMENT PROCESS  

The sewage (or) waste water treatment process involves the following steps. 
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I. Preliminary treatment 

In this treatment, coarse solids and suspended impurities are removed by passing the waste 

water through bar and mesh screens. 

II. Primary treatment (or) settling process 

In this treatment, greater proportion of the suspended inorganic and organic solids is removed 

from the liquid sewage by settling. In order to facilitate quick settling coagulants like alum, 

ferrous sulphates are added. These produce large gelatinous precipitates, which entrap finely 

divided organic matter and settle rapidly. 

Al2(SO4)3 + 6H2O � 2Al(OH)3 + 3H2SO4 

III. Secondary (or) biological treatment 

In this treatment, biodegradable organic impurities are removed by aerobic bacteria. It 

removes up to 90% of the oxygen demanding wastes. This is done by trickling filter or 

activated sludge process. 

(a) Trickling filter process 

It is a circular tank and is filled with either coarse or crushed rock. Sewage is sprayed over 

this bed by means of slowly rotating arms. When sewage starts percolating downwards, 

microorganisms present in the sewage grow on the surface of filtering media using organic 

material of the sewage as food. After completion of aerobic oxidation the treated sewage is 

taken to the settling tank and the sludge is removed. This process removes about 80-85% of 

BOD. 

(b) ACTIVATED SLUDGE PROCESS 

Activated sludge is biologically active sewage and it has a large number of aerobic bacteria’s, 

which can easily oxidize the organic impurities. The sewage effluent from primary treatment 

is mixed with the required amount of activated sludge. Then the mixture is aerated in the 

aeration tank. Under these conditions, organic impurities of the sewage get oxidized rapidly 

by the microorganisms. After aeration, the sewage is taken to the sedimentation tank.  
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IV. Tertiary treatment 

After the secondary treatment, the sewage effluent has a lower BOD (25ppm), which can be 

removed by the tertiary treatment process. In the tertiary treatment, the effluent is introduced 

into a flocculation tank, where lime is added to remove phosphates. From the flocculation 

tank the effluent is led to ammonia stripping tower, where pH is maintained to 11 and the 

NH4 is converted to gaseous NH3, then the effluent is allowed to pass through activated 

charcoal column, where minute organic wastes are absorbed by charcoal. Finally the effluent 

water is treated with disinfectant (chlorine). 

                         

 

(OR) 

12.(b) (i) Explain clearly the stages of solid waste management. (or) List and explain the 

methods of waste management in the order of preference. (Nov/Dec 2013) (or) Give in 

detail the various strategies to control the municipal solid waste generation. (Nov/Dec 

2012)             (8) 

 

12.(b) (ii) Explain the sources and effects of thermal pollution. (8) 

SOURCES (CAUSES) OF THERMAL POLLUTION: 

(a)Nuclear power plants: nuclear power plants including drainage from hospitals, research 

institutes, nuclear experiments and explosions, discharged a lot of unutilized heat and traces 

of toxic radio nuclides into nearby water streams. Emissions from nuclear reactors and 

processing installation are also responsible for increasing the temperature of water bodies. 

The operation of power reactors and nuclear fuel processing units constitute the major 

contributor of heat in the aquatic environment. Heated effluents from power plants are 

discharged at 10
0
c, higher than the receiving water which affects the aquatic flora and fauna. 

(b)Coal-fired power plants: some thermal power plants utilize coal as fuel, while a few 

plants use nuclear fuel. Coal-fired power plants constitute the major source of thermal 
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pollutants. Their condenser coils are cooled with water from nearby lake or river and 

discharge the hot water back to the stream increasing the temperature of nearby water to 

above 150c. the heated effluents decrease the dissolved oxygen content of water. it results into 

killing of fish and other marine organisms. 

(c)Industrial effluents: industries generating electricity like coal powdered and nuclear 

powdered plants require huge amounts of cooling water for heat removal. Other industries 

like textile, paper and pulp as well as sugar also release heat in water but to a much lesser 

extent. Normally the discharged water from stream-electric power industry using turbo 

generators will have a higher temperature ranging from 60c to 90c than the receiving water. 

This results in the increase of stream temperature to a level at which natural dissipation of 

heat will be inefficient.  In modern stations, producing 100MW, nearly one million gallons 

are discharged in an  hour with increase in temperature of the cooling water passing by 8 to 

100c. 

(d)Domestic sewage: Domestic sewage is commonly discharged into rivers, lakes, canals or 

streams with or without waste treatment. The municipal sewage normally has a higher 

temperature than the receiving water. With the increase in temperature of the receiving water, 

the dissolved oxygen content decreases and the demand of oxygen increases. Hence the 

anaerobic condition will set up resulting in the release of foul and offensive gases in water. 

The marine organisms which depend on the dissolved oxygen will die out. 

(e)Hydroelectric power: Generation of hydroelectric power, sometimes, results in negative 

thermal loading in water systems. Apart from electric power industries, various factories with 

cooling requirements contribute to thermal loading. It has been reported that about 18% more 

heat is given to cooling waters in nuclear power plants than any other power plants of 

equivalent size. 

Introduction Of thermal pollution into streams by human activities 

• Industries and power plants use water to cool machinery and then discharge the 

warmed water into a stream. 

• Stream (water) temperature rises when trees and tall vegetation providing shades are 

cut down. 

• Soil erosion caused by construction. 

• Removal of stream side vegetation. 

• Poor farming practices. 

EFFECTS OF THERMAL POLLUTION 

Reduction in dissolved oxygen: concentration of dissolved oxygen (DO) decreases with 

increase in temperature of water. 
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Increase in toxicity: The rising temperature increases the toxicity of the poison present in 

water. A 100c rise in temperature doubles the toxic effect of potassium cyanide, while a 800c 

rise in temperature triples the toxic effects of O-xylene causing massive mortality of fish. 

Interference with the biological activities: Temperature is considered to be vital 

significance to physiology metabolism and biochemical process in controlling respiratory 

rates, digestion, excretion and overall development of aquatic organisms. The temperature 

changes totally disrupt the entire ecosystem. 

Interference with reproduction: In fishes, several activities like nest building, spauning, 

hatching, migration and reproduction etc., depend on optimum temperature. 

Direct mortality: unutilized heat in water is responsible for direct mortality of aquatic 

organisms. The increase in temperature exhausts the micro-organisms and shortens their life 

span. Above a particular temperature, death occurs to fish due to failure in respiratory system, 

nervous system process. 

Food storage for fish: Change in temperature alters the seasonal variation in the type and 

abundance of lower organisms. The fish may lack the right food at the right time. 

 

13(a) (i) Explain the following in detail: (1)Desertification (2) Land Degradation (4+4) 

(1)DESERTIFICATION: 

     Desertification is a progressive destruction or degradation of arid or semiarid lands to 

desert. It is also a form of land degradation. 

     Desertification leads to the conversion of irrigated croplands to desert like conditions in 

which agricultural productivity falls. Desertification is characterised by devegetation, 

depletion of ground water, salination and soil erosion. 

CAUSES OF DESERTIFICATION:  

Deforestation: Deforestation means destruction of forests. The process of denuding and 

degrading a forest land initiates a desert. If there is no vegetation to hold back the rain water, 

soil cannot soak and ground water level does not increase. This also increases soil erosion 

and loss of fertility. Deforestation rate is relatively less in temperature countries, but it is very 

alarming in tropical countries. 

Overgrazing: The increase in cattle population heavily graze the grass land or forests and as 

a result denude the land area. The denuded land becomes dry, loose and more prone to soil 

erosion and leads to desert. 

Mining and quarrying: Mining operation requires removal of vegetation along with 

underlying soil mantle and overlying rock masses. This results in destruction of landscape in 

the area. 
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Water Management: Over utilization of ground water, particularly in the coastal regions, 

resulting in saline water intrusion into aquifers, which is unfit for irrigation. 

Climate Change: Formation of deserts may also take place due to climate change i.e., failure 

of monsoon, frequent droughts. 

Pollution: Excessive use of fertilizers and pesticides and disposal of toxic water into the land 

also leads to desertification. 

 

(2)LAND DEGRADATION 

     “Land degradation is the process of deterioration of soil or loss of fertility of the soil.” 

With increasing population growth the demands for land for producing food, fibre and fuel 

wood is also increasing. Hence there is more and more pressure on limited land resources 

which are getting degraded due to over-exploitation. Soil erosion, water-logging, salinization 

and contamination of the soil with industrial wastes like fly-ash, press-mud or heavy metals 

all cause degradation of land.   

HARMFUL EFFECTS OF LAND DEGRADATION: 

• The soil texture and structure are deteriorated. 

• Loss of soil fertility, due to loss of invaluable nutrients. 

• Increase in water logging, salinity, alkalinity and acidity problems. 

• Loss of economic, social and biodiversity. 

CAUSES OF LAND DEGRADATION: 

Population: As population increases, more land is needed for producing food, fibre and fuel 

wood. Hence there is more and more pressure on the limited land resources, which are getting 

degraded due to over exploitation. 

Urbanization: The increased urbanization due to population growth reduces the extent of 

agricultural land. To compensate the loss of agricultural land, new lands comprising natural 

ecosystems such as forests are cleared. Thus urbanization leads to deforestation, which inturn 

affects millions of plant and animal species. 

Fertilizers and Pesticides: Increased applications of fertilizers and pesticides are needed to 

increase farm output in the new lands, which again leads to pollution of land, water and soil 

degradation. 

Damage of top soil: Increase in food production generally leads to damage of top soil 

through nutrient depletion. 

     Water logging, soil erosion, salination and contamination of the soil with industrial wastes 

all cause land degradation. 
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13.(a) (ii)Explain the various conventional energy resources.    (8) 

CONVENTIONAL (or) NON-RENEWABLE ENERGY RESOURCES: 

     Non-renewable energy resources are natural resources which cannot be regenerated once 

they are exhausted. They cannot be used again. 

Examples: Coal, petroleum, natural gas and nuclear fuels. 

COAL: Caol is a solid fossil fuel formed in several stages as buried remains of land plants 

that lived 300-400 million years ago, were subjected to intense heat and pressure over 

millions of years. 

Various stages of coal: The various stages of coal during the coalification of wood is 

Wood               Peat              Lignite             Bituminous coal               Anthracite 

The carbon content of Anthracite is 90% and its calorific value is 8,700 kcal. The carbon 

content of bituminous, lignite and peat are 80, 70 and 60% respectively. 

India has about 5% of world’s coal. Indian coal is not good because of poor heat capacity. 

Disadvantages of using coal: 

1. When coal is burnt it produces CO2, causes global warming. 

2. Since coal contains impurities like S and N, it produces toxic gases during burning. 

NUCLEAR ENERGY: Nuclear energy is known for its high destructive power. Nuclear 

energy can be generated by two types of reactions: 

(a) Nuclear fission: It is the nuclear reaction in which heavy isotopes are split into lighter 

nuclei on bombardment by neutrons and  large amount of energy is released through a chain 

reaction. 

Example: Fission reaction of U235  

 

 

 

 

 

 

 

 

 

 

When U235 nucleus is hit by a thermal neutron, it undergoes the following reaction with the 

release of three neutrons. 

            92U
235

 + 0n1   →      36Kr
92

  +   56Ba
141

  +  3  0n
1
  + energy 
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Each of the above 3 neutrons strikes another U
235

 nucleus causing (3x3) 9 subsequent 

reactions. These 9 neutrons further give rise to (3x9) 27 reactions. This process of 

propagation of the reaction by multiplication in threes at each fission is called chain reaction. 

(b) Nuclear fusion: Here two isotopes of a light element are forced together at extremely 

high temperatures (1 billion ºC) until they fuse to form a heavier nucleus releasing enormous 

amount of energy in the process. 

Example: Fusion of 1H
2
 

                                              1H
2  + 1H

2   →    3He2 + 0n
1 + energy 

Two hydrogen atoms may fuse to form helium at 1 billiionoC with the release of large amount 

of energy. 

     Nuclear energy has tremendous potential but any leakage from the reactor may cause 

devastating nuclear pollution. Disposal of the nuclear waste is also a big problem. 

(OR) 

13.(b) (i)Explain the following in detail (1) Mineral resources (Nov/Dec 2009) (2) Food 

resources.          (4+4) 

(1)MINERAL RESOURCES 

Minerals: They are naturally occurring substances having definite chemical composition and 

physical properties. 

Formation of mineral deposits: Concentration of minerals at a particular spot, which can be 

extracted profitably, gives rise to a mineral deposit. Formation of mineral deposits is a very 

slow biological process; even it takes millions of years to develop as a mineral deposit. 

Classification of mineral resources: 

1. Identified resources: The location, existence, quantity and quality of these mineral 

resources are known by the direct geological evidence and measurement. 

2. Undiscovered resources: These mineral resources are assumed to exist on the basis of 

geological knowledge and theory but their specific locations, quality and quantity are 

unknown. 

3. Reserves: These mineral resources are identified resources, from which a usable minerals 

can be extracted profitably. 

Uses of minerals: 

Minerals are used in a large number of ways in everyday in domestic, agricultural, industrial 

and commercial sectors. 

 (i) Development of industrial plants and machinery 

(ii) Generation of energy eg. coal, lignite, uranium. 

(iii) Construction, housing and settlements 

(iv) Defence equipments, weapons and ornaments. 
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(v) Communication purposes -telephone wires, cables, electronic devices. 

(vi) Medical purpose particularly in Ayurvedic System. 

(vii) Making of alloys for various purposes 

(viii) Agriculture purpose such as fertilizers, seed dressings and fungicides. 

(ix) Jewellery- eg. Gold, silver, platinum, diamond.   

Environmental effects (or) Impacts of extracting and using mineral resources: 

Mining is done to extract minerals from deep deposits in soil. 

Environmental damages caused by mining activities are as follows: 

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with 

underlying soil mantle and overlying rock masses. This results in destruction of landscape in 

the area. 

(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in 

houses, buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines 

leading to serious disasters. 

(iii) Groundwater contamination: Mining pollutes the groundwater. Sulphur, usually 

present as an impurity in many ores is known to get converted into sulphuric acid through 

microbial action, thereby making the water acidic. 

(iv) Surface water pollution: The acid mine drainage often contaminates the nearby streams 

and lakes. The acidic water, radioactive substances like uranium, heavy metals also 

contaminate the water bodies and kill aquatic animals. 

(v) Air pollution: In order to separate and purify the metal from other impurities in the ore, 

smelting is done which emits enormous quantities of air pollutants. Oxides of sulphur, 

arsenic, cadmium and lead etc. shoot up in the atmosphere near the smelters and the public 

suffers from several health problems.  

(vi) Occupational Health Hazards: Miners working in different type of mines suffer from 

asbestosis, silicosis, black lung disease etc.  

Effects of over exploitation of mineral resources: 

1. Rapid depletion of mineral deposits. 

2. Leads to wastage and dissemination of mineral deposits. 

3. Causes environmental pollution. 

4. Needs heavy energy requirement. 

Management of Mineral resources: 

1. The efficient use and protection of mineral resources. 

2. Modernization of the mining industries 

3. Search for new deposit. 

4. Re-use and re-cycling of the metals. 
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5. Environmental impacts can be minimized by adopting eco-friendly mining technology. 

6. The low-grade ores can be better utilized by using microbial leaching techniques. 

 (2)FOOD RESOURCES   

Food is an essential requirement for the human survival. Each person has minimum food 

requirement. The main components of food are carbohydrates, fats, proteins, minerals, and 

vitamins. 

Types of Food Supply  

1. Croplands It mostly produces grains and provide about 76% of the world’s food.  

Rice, wheat, maize, barley, sugarcane, potato, etc.,  

2. Rangelands It produces food mainly from the grazing livestock and provide about 17% of 

the world’s food. Meat, milk, fruits, etc.  

3. Oceans Oceanic fisheries supply about 7% of the world’s food. Fish, prawn, crab, etc., 

Major Food sources  

The earth is provided with more than thousands of edible plants and animals. However only 

15 plants and 8 terrestrial animal species supply 90% of our global intake of calories.  

Examples: Rice, wheat, maize, potato, barley, sugarcane, pulses, fruits, vegetables, milk, 

meat, fish and sea food. 

     Rice, wheat and maize are the major grains, which provide more than 50% of the calories 

people consume. 

Under nutrition and Malnutrition 

Nutritious (or) nutrition (or) nourished  

To maintain good health and resist disease, we need large amount of macronutrients such as 

carbohydrates, proteins and fats and Smaller amount of micronutrients such as vitamins A, 

and E and mineral such as   iron, calcium and iodine. The Food and Agriculture Organization 

FAO the minimum calorie Intake on a global scale is 2,500 calories / day.  

Under nutrition 

 People who cannot buy enough food to meet their basic energy needs     (carbohydrates) 

suffer from under nutrition. They receive less than 90% of these minimum dietary calories.  

Effect of under nutrition  

Suffer from mental retardation and infectious diseases such as measeles and diarrohea.  

Malnutrition (or) malnourished  

Besides the minimum calorie intake we also need proteins, minerals, vitamins, iron and 

iodine. Deficiency or lack of nutrition often leads to malnutrition resulting in several 

diseases. 
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Effects of malnutrition: 

S.No. Deficiency of nutrient Effects 

1. Proteins Growth 

2. Iron Anaemia 

3. Iodine Goitre 

4. Vitamin A Blindness 

 

World Food problems  

1. We know that 79% of the total area of the earth covered with water. Only 21% of the earth 

surface is land, of which most of the areas are forest, desert,1 mountains, barren areas, only 

less percentage of the land is cultivated. So the food supplied from the rest of the land is not 

enough to feed all the people. The problem of population explosion has made it worse. The 

world population increases and cultivable land area decreases. Therefore the world food 

problem arises.  

2. Environmental degradation like soil erosion, water logging, water pollution, salinity, affect 

agricultural lands. 

3. Urbanisation is another problem in developing countries, which deteriorates the 

agricultural lands. 

4. Since the food grains like rice, wheat, corn and the vegetable like potato are the major food 

for the people all over the world, the food problem arises. 

5. The key problem is the human activity, which degrade most of the earth’s net primary 

productivity which supports all life. 

Indian Scenario: although India is the third largest producer of crops, nearly 300 million 

Indians are still under nourished. 

The World Food Summit, 1996: It has set the goal to reduce the number of under nourished 

and malnourished people to just half by 2015.  

 

13.(b) (ii) Discuss in detail the over exploitation of forests.    (8) 

FOREST RESOURCES  

     Forests are one of the most important renewable natural resources on this earth. About 

one-third of the world’s land surface is covered with forest. Forests are important components 

of our environment and economy. Besides economy, forests provide fuel wood, coal, 

furniture, checks air pollution, soil erosion, saves the hill-slopes from landslides. 

Type of forests: 

According to the type of vegetation, forests are classified into three major types - Evergreen 

forests, deciduous forests and Coniferous forests. 
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FUNCTIONS OF FORESTS 

1. Forests perform very important functions both to humans and to nature. 

2. They are habitats to millions of plants, animals and wildlife. 

3. They recycle rainwater and remove pollutants from air. 

4. They control water quality and quantity. 

5. They moderate temperature and weather and help to maintain humidity. 

6. They influence soil conditions and prevent soil erosion and perform watershed functions. 

 7. They promote tourism and contribute aesthetic beauty. 

OVER EXPLOITATION OF FOREST 

     Due to overpopulation the materials supplied by the forest like food, medicine, shelter, 

wood and fuel is not sufficient to meet the people’s demand. Hence exploitation of forest 

materials is going on increasing day by day. 

           With growing civilization, the demand for raw materials like timber, pulp, minerals, 

fuel wood, etc., increases result in large scale logging, mining, road building and cleaning of 

forests. 

Reason for over exploitation in India 

            It has been estimated that in India the minimum area of forests required to maintain 

good ecological balance is about 33% of total area. But, at present it is only about 22%. So 

over exploitation of forest materials occur. 

CAUSES OF OVER EXPLOITATION 

         Over exploitation of forest wealth in developing countries occurs in the following ways. 

a) Increasing agricultural production. 

b)  Increasing industrial activities. 

c) Increase in demand of wood resource 

EFFECTS (OR) CONSEQUENCES OF OVER EXPLOITATION 

1. Over-exploitation of the forest resources led to migration of the farmers. 

2.  Environmental damage caused by over-exploitation is heavy. 

3.  The tropical forests are destroyed at very fast rate. 

4. Countless plant species and animals are endangered. 

5. Marine populations will go into extinction. 

6. The dumping of wastes into land, water and air has become a severe problem. 

 

14. (a) (i) Explain the powers and functions of state pollution control board. (8) 

FUNCTIONS OF THE STATE POLLUTION CONTROL BOARD: 

•It advises the central government regarding the prevention of pollution. 

•It plans for the prevention and control of pollution. 
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•It lays down standards for the well water and air. 

•It establishes labs for the analysis of air and water samples. 

•It provides technical assistance and guidance to state boards and sponsor research 

regarding water, air pollution. 

•It identifies areas or industries causing air pollution. 

• It encourages industries to recycle and reuse the wastes. 

• It also advices the industries to treat waste water and gases with modern technology. 

• Central and state boards emphasize the use “Clean Technology” by the industries   

            to reduce pollution 

 

14.(a) (ii)  Explain the wild life protection act.      (8) 

     This act aims to protect and preserve wildlife. Wildlife refers to all animals and plants that 

are not domesticated. Wildlife is declining due to human actions, the wildlife products – 

skins, furs, feathers, ivory, etc., Wildlife populations are regularly monitored and 

management strategies formulated to protect them. 

OBJECTIVES OF WILDLIFE ACT 

• To maintain essential ecological processes and life-supporting system. 

• To preserve biodiversity. 

• To ensure a continuous use of species. 

IMPORTANT FEATURES OF WILDLIFE ACT 

• The act covers the rights and non-rights of forest dwellers. 

• It provides restricted grazing in sanctuaries but prohibits in national parks. 

• The rights of forest dwellers recognized by the Forest Policy of 1988 are taken away 

by the Amended Wildlife Act of 1991. 

(OR) 

14.(b) (i) Explain the ozone and ozone layer depletion. (8) (or) Discuss the chemistry of  

      ozone depletion. (Nov/Dec 2011) 

14.(b) (ii) Discuss the energy requirement in detail for sustaining urban life. (8) (or)  

      What are the major urban problems related to energy? (Nov/Dec 2013) 

 

15. (a). (i) Write about the role of IT in environment and human health. (10) 

      (Nov/Dec 2013, 2012 & 2011) 

 15.(a) (ii) Mention the causes of HIV transmission.(6) (or) What are the modes of 

transmission of HIV? And how can it be prevented? (Nov / Dec 2013) (or) Write short 
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notes on HIV/AIDS. (Nov/Dec 2012) (or) What is AIDS? How to prevent it? (Nov/Dec 

2009) 

(OR) 

15.(b) (i)Discuss the necessity of formation of women self help group. (6) (or) Describe 

the various schemes launched for woman welfare in India. (Nov/Dec 2013) 

     The main aim of women welfare is to improve the status of the women by providing 

opportunities in education, employment and economic independence  

Need of women welfare: Generally women face the following problem in the society. So 

there is an urgent need for policy reforms and more stringent legislations, education and legal 

awareness among women for checking injustice towards her. 

     Generally women suffer gender discrimination and devaluation at home, at work pace, in 

matrimony, in public life and power. High number of cases of dowry deaths, rapes, domestic 

violence, criminal offences and mental torture to women. The human rights of women are 

violated, in the male dominated society. Generally in policy making and decision making 

process, women are neglected. 

OBJECTIVES OF WOMEN WELFARE 

To overcome the above problems, a sound national strategy is needed with the following 

objectives. 

• To provide education. 

• To impart vocational training. 

• To generate awareness about the environment. 

• To improve the employment opportunities. 

• To aware problems of population. 

• To restore the dignity, status, equality and respect for women. 

OBJECTIVES OF NATIONAL COMMISSION FOR WOMEN  

• A national commission for women has been created by government of India, its main 

objectives are: 

• To examine constitutional and legal rights for women. 

• To review existing legislations. 

• To sensitize the enforcement and administrative machinery to women’s causes. 

Environmental Degradation and Women Welfare 

     The developmental work not only affects the natural environment but also affects the 

traditional, social, cultural, family life of women. 
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Example: After losing the forest cover and getting rehabilitated from their native places, men 

usually migrate to towns for some job while the women are left behind to look after their 

family with little resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare: 

The national network for women and mining(NNWM): It is fighting for a “gender audit” 

of India’s mining companies. 

United Nations decade for women: It witnessed inclusion of several women welfare related 

issues on international agenda. 

International convention on the elimination of all forms discrimination against women: 

It has created an international standard for protection and promotion of women’s human and 

socio-economic upliftment. 

Non-government organizations (NGO’s) as mahila mandals: It creates awareness among 

women of remote villages to empower them, train them, educate them and help them to 

become economically self-dependent. 

Ministry for women and child development: It aims to work for the upliftment of women 

by family planning, health care, education and awareness. 

 

15. (b) (ii) Explain the need for value education. (6) (or) Explain the steps that are taken 

in India to impart value education. (Nov / Dec 2011) (or) Describe briefly on value 

education. (Nov/Dec 2009) (5) 

 

15.(b) (iii)Write about child welfare. (4) (or) Describe the various schemes launched for  

     child welfare in India. (Nov/Dec 2013) (4) 

      Of 21 million children born every year in India, 20 million children in our country are     

estimated to be working as child labours in various hazardous industries like match      

industry, fire work industry, pottery industry. 

REASON FOR CHILD LABOURS 

Poverty: Poverty is the main reason to force these children to work in unhealthy conditions. 

Want of money: Parents require money for their family, so they are in a position to send 

their children for work. 

VARIOUS SCHEMES OF VARIOUS ORGANIZATIONS TOWARDS CHILD 

WELFARE 

UN conventions on rights of child (or) international law: It formulated a set of 

international standards and measure to promote and protect the well-being of children in our 

society. 
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Rights of the child: the international law defines right of the child to survival, participation. 

The right to survival:  It emphasizes on good standards  of living, good nutrition and health. 

The right to participation: It means freedom of thought and appropriate information to the 

child. 

The right to development: It ensures access to education, childhood care and support, social 

security and recreation. 

The right to protection: It means freedom from exploitation, inhuman treatment and 

neglect. 

World summit on children: It had focused agenda for the well being of the children targeted 

to be achieved in the beginning of the new millennium. 

Ministry of human resource development (MHRD): It concentrates on child’s health, 

education, nutrition, clean and safe drinking, sanitation and environment. 

Environmental degradation and child welfare: Children are most affected due to 

environmental pollution. Water borne diseases are the biggest threat to children. Around 6 

million children are affected by these diseases in India. Even the child growing in the 

mother’s womb, gets affected by environmental toxins.  

Centre for science and environment (CSE): Its scientific report says “children consume 

more water, food and air than adults, and hence more susceptible to any environmental 

contamination”. So, it is essential to keep the cleaner environment to our children for the 

better and healthy life. 
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Question Paper Code: T3044 

B.E/B.Tech. Degree Examination, November/December 2009 

Third Semester 

GE2021 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(Regulation 2008) 

Time: Three Hours                                                                 Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1.State the significance and scope of environmental education. 

SCOPE OF ENVIRONMENTAL STUDIES: 

1. To get awareness and sensitivity to the total environment and its related problems. 

2. To motivate the active participation in environmental protection and improvement.  

IMPORTANCE (OR) SIGNIFICANCE OF ENVIRONEMNTAL STUDIES: 

1. By environmental studies, people will understand the concept of “need of development 

without destruction of environment”. 

2. People can gain knowledge of different types of environment and the effects of different 

environmental hazards. 

2. Define environmental impact statement. 

     EIA is defined as a formal process of predicting the environmental consequences of any 

development projects. It is used to identify the environmental, social and economic impacts 

of the project prior to decision making. 

3. What is food web? 

     The interlocking pattern of various food chains in an ecosystem is called food web. 

Different types of organisms are connected at different tropic levels so that there are number 

of opportunities of eating and being eaten at any tropic level. 
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4.‘India is a mega – diversity nation’ – Account. 

     India has 89,450 animal species accounting for 7.31% of global faunal species and 47,000 

plant species accounting for 10.8% of world’s floral species. The loss of biodiversity or 

endemism is about 33%. 

5. What is meant by thermal pollution? 

     Thermal pollution is defined as the addition of excess of undesirable heat to eater that 

makes it harmful to man, animal or aquatic life or otherwise causes significant departures 

from the normal activities of aquatic communities in water. 

6. State the role and responsibilities of an individual in the prevention of pollution. 

    Responsibilities of an individual in the prevention of pollution: 

1. Plant more trees. 

2. More in pollution prevention than pollution control. 

3. Use water, energy other resources effectively. 

4. Purchase recyclable, recycled and environmentally safe products. 

7. What is acid rain? 

     Acid rain means the presence of excessive acids in rain water. The thermal power plants, 

industries and vehicles release nitrous oxide and sulphur dioxide into atmosphere due to 

burning of coal and oil. When these gases react with water vapour in the atmosphere, they 

form acids and descend on to earth’s “acid rain” through rain water. 

SO2   + H2O → H2SO4 

NOx + H2O → HNO3 

8. Define the concept of sustainable development. 

     The development to meet the needs of the present without compromising the ability of 

future generations to meet their own needs 

 9. Define population equation. 

Pt+1 = Pt + (B-D) + (I-E) 

Where, 

Pt and Pt+1 = sizes of population in an area at two different points in time t and t+1 

 B = Birth rate; D = Death rate; I = Immigration; E   = Emigration 

10. What are the effects of population explosion? 

      Effects of population explosion: 

1. Poverty 

2. Population explosion leads to environmental degradation 

3. Population explosion causes over exploitation of natural resources. Therefore there will be  

    shortage of resources for the future generation. 

4. Many of the renewable resources like forests, grass, lands, are also under threat 
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5. The increase in population will increase disease, economic inequity and communal war. 

6. Lack of basic amenities like water supply and sanitation, education, health, etc 

7. Unemployment and low living standard of people. 

 

PART B – (5×16 = 80 Marks) 

11. (a) (i) Explain any two conflicts over water, confining to our nation.          (8)                

Issue of this century. Nearly 1.2 billion have access to safe drinking water. Due to increase in 

population and decrease in water resources conflicts over water starts. 

CAUSES OF WATER CONFLICTS: 

Conflict through use:  

Distribution of water has often led to inter-state national disputes Problems. 

National conflicts  

(i) Sharing of Cauvery water between Tamil Nadu. 

(ii) Sharing of Krishna water between Andhra Pradesh. 

(iii) Sharing of Siruveni water between Kerala. 

  

11.(a) (ii) Discuss the impacts of handling the mineral resources for extraction and  

     subsequent utilization, on the environment.  (Or) Explain the following in detail (1)  

     Mineral Resources (Nov / Dec 2010) (Or) Describe the problems associated with the  

     over exploitation of mineral resources and ground water. (Nov / Dec 2012) 

(OR) 

11. (b) (i) Discuss in detail the causes and consequences of overexploitation of forest  

       resources. (Or) Discuss in detail the over exploitation of forests. (Nov/ Dec 2010). 

 

11.(b) (ii) Give a brief account of renewable energy resources and their significance.         

     (Or) What is renewable energy? Write a brief note on any two renewable energy     

     resources. (Nov / Dec 2011)                                                     

      

12. (a) (i) Give an account of energy flow in an ecosystem.  (8)                                                  

 ENERGY FLOW IN THE ECOSYSTEM 

     Solar energy is the main energy on earth surface. About 1% of this is used by plants for 

photosynthesis. They convert this into chemical energy part of which is used for their growth 

and remaining is passed on to consumers. Thus energy enters ecosystem through 

photosynthesis and travels through different feeding levels. Energy flow through an 

atmosphere in an ecosystem Atmosphere absorbs 50% of sunlight reaching earth.  
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Photosynthetic equation: 

CO2 + 2H2O                         CH2O + O2 + H2O 

Conversion of solar energy by plants is governed by laws of thermodynamics 

1
st
 law of thermodynamics: “Energy can neither be created nor destroyed, but it can only be 

converted from one form to another’. 

2nd law of thermodynamics; “Whenever there is transformation of energy, there is loss of 

energy in form of heat”. 

The loss of energy takes place through respiration, running, hunting etc. 

Respiration equation 

CH2O + O2                        CO2 + H2O 

Relationship between structure and function (flow model): 

 

 

 

 

 

 

 

 

 

 

 

12.(a) (ii) Describe the biotic component of an ecosystem. (Or) Explain the role of  

      producers, consumers and decomposers in an ecosystem. (Nov / Dec 2011 & 2013)  

     (or) Explain the structural and functional components of an ecosystem.  

     (Nov/Dec 2010) 

Biotic Components: Living members in a community form the biotic community. 

Autotrophic:  These members are PRODUCERS (self-nourishing). They get energy from 

sunlight and synthesize food. Eg, plants, algae, bacteria. 

Heterotrophic: These members are CONSUMERS (depend on others for food). They 

consume autotrophs. 

Macro consumers: herbivores, carnivores and omnivores. 

Micro consumers/ Saprotrophs: decomposers (bacteria, fungi) 

Classification/members of biotic components 

Based on their source of food 

Autotrophs: Prepare food through photosynthesis using chlorophyll and sunlight 
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6CO2 + 12H2O                   C6H12O6+ 6 O2 + 6H2O 

Heterotrophs: They do not make food but can transform one organic compound to another 

organic compound. 

Primary consumers: Herbivores. Depend on plants for food. Eg; insects, rats, goat. 

Secondary consumers: Primary carnivores eg, frog, cat, snakes. 

Tertiary consumers: Secondary consumers eg, lions, tigers. 

 

 

(OR) 

12.(b) (i) Discuss the importance of Biodiversity. (Or) Classify and explain the values of   

            biodiversity. (Nov / Dec 2010) 

 

12. (b) (ii) Write informative notes on ‘Insitu’ conservation.  (8) (Or) Write about in-situ  

     and ex-situ conservation of biodiversity. (Nov / Dec 2010) 

 

13.(a) (i) What is noise? Describe briefly the effects of noise on human health. (8)                  

     (Or) What is noise? How is noise pollution controlled? Suggest suitable steps  

     (Nov/ Dec 2011) 

 

 13.(a) (ii) Suggest measures to control air pollution. (8)                                              

CONTROL MEASURES OF AIR POLLUTION 

     The atmosphere has several built-in self cleaning processes such as dispersion, 

gravitational settling, flocculation, absorption, rain washout and so on, to cleanse the 

atmosphere. In terms of a long range control of air pollution, control of contaminants at their 

source is a more desirable and effective method through preventive or control technologies. 

Source control 

Since we know the substances that cause air pollution, the first approach to its control will be 

through source reduction. Some actions that can be taken in this regard are as follows: 

1. Use only unleaded petrol. 

2. Use petroleum products and other fuels that have low sulphur and ash content. 

3. Reduce the number of private vehicles on the road by developing an efficient public-    

    transport system and encouraging people to walk or use cycles. 

4. Ensure that houses, schools, restaurants and places where children play are not located on  

    busy streets. 

5. Plant trees along busy streets because they remove particulates and carbon monoxide, and  

   absorb noise. 

Grass   Rat     Cat     Tiger 
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6. Industries and waste disposal sites should be situated outside the city centre preferably  

   downwind of the city. 

7. Use catalytic converters to help control the emissions of carbon monoxide and  

    hydrocarbons. 

2. Control measures in industrial centres 

1. The emission rates should be restricted to permissible levels by each and every industry. 

2. Incorporation of air pollution control equipment in the design of the plant layout must be  

    made mandatory. 

3. Continuous monitoring of the atmosphere for the pollutants should be carried out to know  

    the emission levels. 

Equipment’s used to control air pollution 

 Air pollution can be reduced by adopting the following approaches: 

1.To ensure sufficient supply of oxygen to the combustion chamber and adequate  

    temperature so that the combustion is complete, eliminating much of the smoke consisting  

    of partly burnt ashes and dust. 

2. To use mechanical devices such as scrubbers, cyclones, bag houses and electro-static  

    precipitators manufacturing process. 

3. Chemical treatment to deal with factory fumes. 

(OR) 

13.(b) Write short notes on: (i) Land filling method for solid waste.                                

 LAND FILLING METHOD FOR SOLID WASTE MANAGEMENT  

      Solid wastes are placed in sanitary landfill system in alternate layers of 80cm thick refuse, 

covered with selected earth fill of 20cm thickness. After two or three years, solid waste 

volume shrinks by 25-30% and the land is used for parks, roads and small buildings. The 

most common and cheapest method of waste disposal is dumping in sanitary land-fills which 

is invariably employed in Indian cities. Land-fill structure is built either into the ground or on 

the ground into which the waste is dumped. The method involves spreading the solid waste 

on the ground, compacting it and then covering it with soil at suitable intervals. 

Advantages 

1.It is simple and economical. 

2.Segregation not required. 

3.Land filled areas can be reclaimed and used for other purposes. 

4.Converts low-lying, marshy waste-land into useful areas. 

5.Natural resources are returns to soil and recycled. 

Disadvantages 

1.A large area is required. 
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2.Since land is available away from town, transportation cost is heavy. 

3.Bad odours, if landfills are not properly managed. 

4.The land filled areas will be the sources of mosquitoes and flies and hence insecticides  

   and pesticides are to be applied at regular intervals. 

5.Causes fire hazard due to the formation of methane in wet weather. 

 

(ii) Disaster Management. (Or) What do you know about Tsunami? Explain the  

formation of Tsunami.  (Nov / Dec 2010) 

DISASTER MANAGEMENT 

Hazard: Hazard is a perceived natural event which threatens both life and property. 

Disaster: A Disaster is the realization of the hazard.  

Examples: Earthquakes, avalanches, floods, cyclones, droughts, volcanoes are different types 

of disasters. 

Definition for Disaster:  Disaster is a geological process and is defined as an events, 

concentrated in time and space, in which a society undergoes severe danger and causes loss 

of its members and physical property. 

Types of disaster: Based on the origin, disaster is grouped into two types. 

Natural Disasters: It refers to those disasters that are generated by natural phenomena. 

Examples: Cyclones, floods, earthquakes, landslides, ect., 

Man-made Disasters: It usually refers to the disasters resulting from man-made hazards. 

Examples:  Accidents, pollution, fire etc., 

Important Disaster: The followings are some important disasters. 

1.Floods 

2.Cyclones 

3.Landslides 

4.Earth-quakes 

5.Tsunami 

FLOODS 

Definition 

Whenever the magnitude of water flow exceeds the carrying capacity of the channel within 

its banks, the excess of water over flows on the surrounding causes floods. 

Causes of floods 

1.Heavy rain, rainfall during cyclone causes floods. 

2.Sudden snow melts also raises the quantity of water in streams and causes flood. 

3.Reduction in the carrying capacity of the channels, due to accumulation of sediments 

causes floods. 
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4.Sudden and excess release of impounded water behind dams.  

5.Human activities like construction of roads, buildings and parking space that covers the 

earth’s surface, prevents infiltration of water into the soil and speeds up the run off. 

6.Clearing of forest for agriculture has also increased severity of floods 

Effects of Floods 

1.Floods cause heavy suffering to people living in low lying areas because the houses and the 

properties are washed away. 

2.Floods damage standing crops and livestock. 

3.Floods cause a great economic loss and health related problems due to widespread 

contamination. 

Floods Management 

Floods management involves the following activities. 

1.Encroachment of flood ways should be behind. 

2.Building walls prevent spilling out the flood water over flood plains. 

3.Diverting excess water through channels or canals to areas like lake, rivers, etc., where 

water is not sufficient. 

4.Build check-dams on small streams, move building off the flood plains. 

5.Restore wetlands replace ground cover on water-course. 

6.Instead of raising building on flood plain, it can be used for wildlife habitat, parks, 

recreational areas, which are not susceptible to flood damage. 

7.River-networking in the country also reduce flood. 

8.Satellite pictures of pre-flood, flood and post flood with other information contribute to the 

flood management process. 

9.Optical and microwave data from IRS is also used for flood management. 

10.Flood forecasts and flood warming are also given by the central water commission. 

11.Reduction of runoff by increasing infiltration through appropriate afforestation. 

India Scanero-Floods: Next Bangladesh, India is the most flood-affected country in the 

world. Nearly 40 million hectares are affected by annual floods in India. 20% of which is 

present only in UP, Next to UP, Orissa, Andra Pradesh, Bihar, Tamil Nadu, West Bengal, 

Assam are also flood-prone areas. 

CYCLONE 

Definition 

Cyclone is a meteorological phenomena, intense depression forming over the open oceans 

and moving towards the land. On reaching the shores, it move into the interior of the land or 

long the shore lines.Thus the cyclones are the most powerful, destructive, dangerous 
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atmospheric stroms on the earth. The cyclone once formed may be active from days to weeks 

and their speed varies between 180-500 km/hour. 

Occurrence 

     Tropical cyclones in the warm oceans are formed because of heat and moisture. The main 

requirement of formation of tropical cyclone is that the sea surface temperature (SST) must 

be below 25OC. The tropical cyclones move like a spinning top at the speed of 10-30 

km/hour. 

     In India, cyclones originating from Bay of Bengal are more in number and intensity. But, 

they are relatively less in south West Indian Ocean and Arabian sea. In India cyclone occurs 

during October – December or April – May. 

Effect of cyclone 

• The damage depends on the intensity of cyclone. The damage to human life, crops, 

transport, communications, tanks, canals, livestock could be heavy. 

• Cyclone occurrence slows down the developmental activities of the area. 

Cyclone management 

1.Satellite images are used by meteorological departments for forecasting the weather 

conditions, which reveal the strength and intensity of the storm. 

2.Radar system is used to detect the cyclone and is being used for cyclone warming. 

3.For observing the exact location of cyclone, every the effect of which is minimized by 

planting more trees on the coastal belt, construction of dams, dykes, embankments, wind 

breaks. 

LANSLIDES  

Definition 

The movement of earthy materials like coherent rock, mud, soil and debris from higher 

region due to gravitational pull is called landslides. 

Causes of landslides 

1.Downhill movement of earth is mainly by rain, forces either increasing the top material 

weight, lubricating the various layers, or making the slope too steep. 

2.Movement of heavy vehicles on the unstable sloppy regions creates landslides.  

3.Earthquake, shocks, vibrations and cyclone create landslides. 

4.Erosion in the hilly tract due to run-off water during rainy period also leads to landslides. 

5.Underground caves and underground mining activities may also leads to subsidence. 

6.Unconsolidated sediments exposed due to logging, road or house building also cause 

landslides. 

Effects of landslides 

1.Landslides block the roads and diverts the passage. 
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2.Erosion of soil increases. 

3.Sudden landslides damage the house, crop yield, livestock etc., 

Landslides Management 

It is very difficult to control landslides. However, these can be minimized by 

1.Unloading the upper parts of the slope. 

2.Improving the cultivation in the sloppy region, the roots of which provide cohesion and 

retards the flow of water and its erosion capacity. 

3.Steepness of the slope can be reduced by developing benches. 

4.Concrete support can be made at the base of the slope. 

5.Draining the surface and sub surface water from the weak sloppy regions. 

6.Soil stabilization using some chemical (quick lime) is also effective in weak areas. 

 

EARTH-QUAKES 

Definition 

An earthquake is a sudden vibration caused on the earth’s surface due to the sudden release of 

treatmendous amount of energy stored in the rocks under the earth’s crust. 

 Occurrence 

     The earth’s crust has several tectonic plates of solid rock. These plates move slowly along 

their boundaries. When friction prevents these plates from slipping, stress develops and 

results in sudden fractures along the fault lines within the plates. This causes earthquakes and 

the violet vibrations in the earth. 

Causes of earthquakes 

• Earthquakes are caused due to disequilibrium in any part of the earth crust. This 

disequilibrium is caused by volcanic eruptions, hydrostatic pressure of man-made 

water bodies like reservoirs, dams, and lakes, which in turn causes movements of 

plates. 

• Underground nuclear testing. 

• Decrease of underground water level. 

Severity of an earthquake: The severity of an earthquake is generally measured by its 

magnitude on Richter scale as shown in the below 

Less than 4 – Insignificant 

4- 4.9         – Minor   

5 – 5.9       – Damaging 

6 – 6.9       – Destructive  

7 – 7.9       – Major  
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 Effects of earthquakes 

• The shocks produced by earthquakes in hilly and mountainous area may causes 

landslides, which damages the settlements and transport systems 

• It also collapses, houses and other structures due to poor construction and the people 

die in thousands depending on the severity of the quake.  

• Severe earthquake results in deformation of grounds surface. 

• Tsunami, the seismic waves caused by earthquakes travel through sea water and 

generate high sea waves called tsunami. This causes great loss of life and property.  

 Earthquake Management (or) Steps to mitigate earthquakes 

• Damages to property and life can be prevented by constructing earthquake – resistant 

building in the earthquake prone areas. 

• Wooden houses are perfected in earthquake prone areas as in Japan. 

Tsunami is a Japanese word which means “harbor wave”. “Tsu” means harbour and            

“name” means wave. 

Definition 

     A tsunami is a large wave that is generated in a water body when the sea floor is deformed 

by seismic activity. This activity displaces the overlying water in the ocean. 

CAUSES OF TSUNAMI 

• Seismic activities like earthquakes, landslides, volcanic eruptions, explosions, can 

generate tsunami.  

• Deformation of the sea floor due to the movement of plates 

 

CONCEPT OF TSUNAMI 

     A Tsunami is not a single wave but a series of waves like the ordinary waves, which we 

sea on a sea. Ordinary waves relatively short wavelength of about 100 meters. But, tsunami 

have wavelength of about 500km.Tsunami travel across the deep sea at very high velocity of 

at around 800-900 km/hour. The rate of loss of its energy is inversely proportional to its 

wavelength ie., greater the wavelength, lesser is the loss of energy. Therefore, tsunamis loose 

very little energy and keep on travelling at very higher speed in the deep of the open sea. 

When tsunami approaches the sea shore its velocity decreases, the height and energy of the 

wave increases. Its height near the sea shore ranges from 15 m to 65 m. 

Relation between earthquakes and Tsunami 

Tsunami is generated when the sea floor abruptly deforms and vertically displaces the 

overlying water. Technoic earthquakes are associated with the earth’s crystal deformation. 

When the earthquake occurs beneath the sea, the water above the deformed area is displaced 
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from its equilibrium position. Waves are generated, when the displaced water mass regions 

its equilibrium 

EFFECTS OF TSUNAMI 

• Tsunami attacks mostly the coastlines, causing devastating property, damage and loss 

of life. 

• Tsunami can kill lot of human beings, live stocks, etc., 

• Tsunami may also spread lot of water borne diseases. 

TSUNAMI MANAGEMENT 

Tsunami management is carried out by the following steps. 

Step I: Earthquakes, under the water are monitored by sensors on the floor of the sea. 

Step II: The sensors send the information of floating buoys on the surface, whenever they      

               detect any changes in pressure of the sea. 

 Step III: The information is then relayed to satellites, which passes it on the earth stations. 

Step IV: All member nations of the warming system are then warmed of the danger  

                 approaching. 

Step V: Finally the country make the people alert through the media to take all necessary  

               precautions. 

 

14. (a) (i) Give a brief account of Global Warming.  (8) (Or) Define global warming and  

      illustrate the various ill effects on the environment and other life forms on earth.  

      (Nov / Dec 2012) 

 

14.(a) (ii) Bring out the various details of Wasteland Reclamation Practices. (8)                        

WASTELAND RECLAMATION (DEVELOPMENT) 

WASTE LAND  

The land which is not in use is called waste land. The wasteland is unproductive, unfit for 

cultivation, grazing and other economic uses. About 20% of the geographical area of India is 

waste land. 

TYPES OF WASTE LANDS 

Waste lands can be divided into two types: 

Uncultivable waste lands – These lands cannot be brought under cultivation. 

Example – Baren rock areas, hilly slopes, sandy deserts, etc. 

Cultivable waste lands – These are cultivable but not cultivated for more than five years. 

Cultivable wastelands are important for agricultural purposes. 

Example – Degraded forest lands, water logged lands and marsh lands. 

CAUSES FOR WASTELAND FORMATION 
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• Soil erosion, deforestation, overgrazing, water logging, etc. 

• Increasing demand for fuel, wood, food and excessive use of pesticides causes 

degradation and loss of soil productivity. 

• Developmental activities like construction of dams and power projects have caused 

considerable damage to cultivable land. 

Over-exploitation of natural resources 

• Polluting the land resources by discharging the industrial and sewage wastes. 

• Mining activities destroy the forest and cultivable land. 

• Growing demands for fuel, wood and food cause degradation and loss of soil 

productivity. 

OBJECTIVES (OR) NEED OF WASTELAND RECLAMATION 

• To improve the physical structure and quality of the soil. 

• To prevent flooding, landslides and soil erosion. 

• To avoid over exploitation of natural resources. 

• To improve availability of good quality of water for industrial and agricultural 

purposes. 

• To supply fuel, food and timber for local use. 

• To conserve the biological resources and natural ecosystem. 

• To provide a source of income to the rural poor. 

METHODS OF WASTE LAND RECLAMATION (OR) INTEGRATED 

WASTELAND DEVELOPMENT PROGRAMME 

(1) Drainage – Excess water is removed by artificial drainage. This process is used for water-    

      logged soil reclamation. 

(2) Leaching – It is the process of removal of salt from soil by applying excess amount of 

water. Leaching is done by dividing the field in small plots. In continuous leaching 0.5 to 1.0 

cm Water is required to remove 90% of soluble salts. 

(3) Irrigation Practices – High frequency irrigation with controlled amount of water helps to  

Maintain better water availability in the land. 

(4) Green manures – Application of green manure improve the saline soils. 

(5) Afforestation programmes – The National Commission on Agriculture (NCA) has 

launched several afforestation schemes. The National Development Board decided to bring 5 

millionacres of wasteland annually for firewood and fodder plantation. 

(6) Social Forestry Programmes – These programmes involve strip plantation on road, 

canal sides, degraded forestland, etc. 

(7) Application of Gypsum: Soil sodicity can be reduced with gypsum. Calcium of gypsum  
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replaces sodium from the exchangeable sites. This process converts clay back into calcium  

(OR) 

14.(b) (i) Write a note on watershed management. (Nov/Dec 2012) (or) What is a  

     watershed? Critically discuss the objectives and practices of water shed  

     management. (Nov/ Dec 2013). 

 

14.(b) (ii) Discuss briefly on Environment (protection) act 1986. (Nov/Dec 2013 & 2011)                    

 

14.(b) (iii) Write briefly on Bhopal disaster and Chernobyl disaster.  (8)                    

 THE BHOPAL GAS TRAGEDY 

    The world’s worst industrial accident occurred in Bhopal city. M.P. on the night of 3rd 

December 1984. It happened at Union Carbide India Ltd, who manufactures some carbonate 

pesticides using methyl isocyanides (MIC). 

Effect: 

1.Methyl-iso-cyanate is a toxic gas lower concentrated of which affects lungs and eyes and 

causes irritation in the skin. 

2.Higher amounts of MIC, remove oxygen from the lungs and can cause death. 

Effects in Bhopal 

The gas (MIC) spread over 40sq. km area. About 5000 person were skilled and 65,000 people 

suffered from severe eye, respiratory, neuromuscular, gastrointestinal disorders. Nearly 1000 

persons become blind. 

CHERNOBYL NUCLEAR DISASTER (Nuclear pollution) 

     On April 26th 1986, the world worst nuclear explosion occurred in one of the reactors in 

Chernobyl power plant Ukraine. This disaster was caused mainly due to the poor reactor 

design and human error. 

Impacts: Chernobyl accident killed more than 20,000 people and 3.5 million people have 

suffered ill because of the accident. Nearly 1,35,000 people had to be evacuated at around 

Chernobyl. 

CONTROL MEASURES 

(1) Suitable precautions are to be taken and training must be given to people for handling 

these materials to avoid accident. 

(2) Constant monitoring of the radiation level has to be carried out, limit exposure to the  

      workers. 

(3) Regular checks and control measures are done by Atomic Energy Regulatory Board under 

the Department of Atomic Energy. 

15. (a) Describe briefly (i) The factors that affect human population growth rate.                    
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POPULATION 

Population is defined as a group of individuals belonging to the same species, which live in a 

given area at a given time. 

Population density: 

 It is expressed as the number of individuals of the population per unit area or per unit 

volume. This varies in response to changes in the environment and introduction with other 

living organism. 

Parameters affecting population: 

Changes in population size are governed by 4 main parameters. They are 

Birth rate or natality: it is the number of live birth per 1000 people in a population in a given 

year. 

Death rate or mortality: it is the number of deaths per 1000 people in a population in a given 

year. 

Immigration: it denotes the arrival of individuals from neighboring population. 

Emigration: it denotes the dispersal of individuals from the original population to new areas. 

POPULATION GROWTH 

The rapid growth of the global population for the past 100 years results from the difference 

between the rate of birth and death. The general trend in population growth is explained 

graphically as shown in the following graph. 

Causes for rapid population growth: 

The rapid population growth is due to decrease in death rate and increase in birth rate. 

The availability of antibiotics, immunization, increase food production, clean water and air 

decreases the famine related deaths and infant mortality. 

In agricultural based countries, children are required to help parents in the fields that are why 

population increases in the developing countries. 

Characteristics of population growth: 

Exponential growth: Now population growth occurs exponentially like 10,10
2
,10

3
,10

4
 etc., 

which shows the dramatic increase in global population in the past 160 years. 

Doubling time: It is the time required to for a population to double its size at a constant 

annual rate. It is calculated as follows 

Td (doubling time) = 70/r Where, r= annual growth rate 

If a nation has 2% annual growth, its population will double in next 35 years. 

Infant mortality rate: It is the percentage of infants died out of those born in one year. Even 

though this rate has decreased in the last 50 years, the pattern differs widely in developing 

and developed countries. 
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Total fertility rates (TFR):  It is the average number of number of children delivered by a 

woman in her life time. The TFR value varies from 2 in developed countries to 4.7 in 

developing countries. 

Replacement level: Two parents bearing two children will be replaced by their offspring. Due 

to infant mortality this replacement level is changed. But due to high infant mortality the 

replacement level is generally high in developing countries. 

Male-female ratio: The ratio of girls and boys should be fairly balanced in a society to 

flourish. But the ratio has been upset in many countries including China and India. In China 

the ratio of girls and boys is 100:140. 

Demographic transition: population growth is generally related to economic development. 

The death rates and birth rates fall due to improved living conditions. This results in low 

population growth. This phenomenon is referred to as demographic transition. 

Problems (environmental issues) of population growth 

• Increasing demands for food and natural resources. 

• Inadequate housing and health facilities. 

• Loss of agricultural lands. 

• Unemployment and socio-political unrest. 

• Environmental pollution. 

 

(ii) Human Rights.                  

HUMAN RIGHTS 

Human rights are the fundamental rights, which are possessed by all human beings 

irrespective of their caste, nationality, sex and language. 

These rights cannot be taken by any legislature or any government act. As natural rights they 

are seen as belonging to men and women by their very nature. 

UNIVERSAL DECLARATION OF HUMAN RIGHTS: Universal declaration of human 

rights (UNDHR) by the UN was established in 1948. Some of the main declarations of 

human rights, which are globally accepted, are as follows: 

1. Human right to freedom. 

2. Human rights to property. 

3. Human right to freedom of religion. 

4. Human right to culture and education. 

5. Human right to constitutional remedies. 

6. Human right to equality. 

7. Human right against exploitation. 

8. Human right to food and environment. 
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9. Human right to good health. 

10. Human right to freedom 

11. Every citizen has the freedom to express his views freely. 

12. Citizens can assemble at any place to express their views. 

13. They have freedom to form unions or associations. 

14. They have freedom to build their houses wherever they like. 

15. They have full right to start any profession. 

Human right to property: Every human being has the right to earn property. 

Human right to freedom of religion: Every citizen has the freedom to choose their religion 

according to his wishes. All religions are equal before law. 

Human right to culture and education: All the citizens have equal rights both in culture 

and education. The minority communities like Christians, Muslims have their own rights to 

conserve the culture, language, and to establish educational institutions of their own choice. 

Human right to constitutional remedies: If a citizen is denied of any of these functional 

rights, he or she can go to the court for protection. The court has the power to protect the 

basic rights of the citizens. 

Human right to equality: All the citizens are equal before the law. There is no any 

discrimination on grounds of religion, caste, sex or place of birth. All are given equal 

opportunity for employment. 

Human right against exploitation: Children should not be employed as labours.      

Every citizen has the right to fight against exploitation. 

Human rights to food and environment: All human beings have the right to get sufficient 

healthy food , safe drinking water and healthy environment. 

Human right to good health: All human beings have the right to have very good physical an 

d mental health. 

 

(iii) Value Education (Or) Explain the steps that are taken in India to impart value 

education. (Nov / Dec 2011) Explain the need for value education. (Nov/Dec 2010)  

(OR) 

15.(b) (i) Discuss the factors influencing family size.                                 

• Poverty 

• Infant mortality is one of the most tragic indicators of poverty. There are still 34 

developing countries where more than 1 in 10 children die before he or she reaches 

the age of five. In developing countries few mothers opt for smaller families in the 

face of such high infant mortality rates. Efforts to keep children alive and healthy are 
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one of the keys to reduce population growth rates. Population explosion leads to 

environmental degradation. 

• Population explosion leads to environmental degradation 

• Population explosion causes over exploitation of natural resources. Therefore there 

will be shortage of resources for the future generation. 

• Many of the renewable resources like forests, grass, lands, are also under threat 

• The increase in population will increase disease, economic inequity and communal 

war. 

• Overcrowding of cities leads to development of slums 

• Lack of basic amenities like water supply and sanitation, education, health, etc 

• Unemployment and low living standard of people. 

Remedy 

We should immediately reduce the fertility rate through birth control programme. 

 

 (ii) Write a note on the various methods of family planning.  (4)                                     

FAMILY PLANNING PROGRAMME 

Objectives of family planning programmes: 

• Reduce infant mortality rate to below 30 per 1000 infants. 

• Achieve 100% registration of births, deaths, marriage and pregnancy. 

• Encourage late marriages and later child-bearing. 

• Encourage breast feeding. 

• Enables to improve women’s health, education, employment. 

• Making family planning available to all women, who wanted to choose the number of 

children and spacing of births. 

• Constrain the spread of AIDS / HIV. 

• Prevent and control of communicable diseases. 

Fertility control (or) methods of family planning 

Traditional method 

It includes some traditions like, taboos and folk medicine. 

Modern method 

Permanent method: Permanent method (or) sterilization is done by minor surgery. 

Tubectomy: It is female sterilization done by tying the tubes that carry the ovum to the 

uterus. 

Vasectomy: It is male sterilization done b tying the tubes that carry the sperm. 
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Both are very simple procedures, done under local anesthesia, which are painless and patients 

have no post operative problems. 

Temporary method: 

Condoms: Condoms are used by males to prevent sperms. 

Copper T’ s: Copper Ts are small objects and can be placed by a doctor in the uterus so that 

ovum cannot be implanted, even if fertilized. They do not disturb any function in the 

women’s life. 

Oral contraceptive pills and inject able drugs are available that prevent sperms from 

fertilizing the ovum. 

Family planning programme in India 

• In 1952, India started the family planning programme. 

• In 1970’s Indian government forced family planning campaign all over the country. 

• In 1978, the government legally raised the minimum age of marriage for men from 18 

to 21 years and for women 15 to 21 years. 

• In 1981, census report showed that there was no drop in population. Since then 

funding for family planning programmes has been increased further.                    

 

(iii)What is AIDS? How to prevent it?  (4) What are modes of transmission of HIV? 

      And how can it be prevented. (8) (Nov/Dec 2013) (or) Write short notes on  

      HIV/AIDS (Nov/Dec 2012) (or) Mention the causes of HIV transmission.  

      (Nov/Dec 2010) (6)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



1 

 

Question Paper Code: 57420 

B.E/B.Tech. DEGREE EXAMINATION, MAY/JUNE 2016 

Common to Third/Fourth/Fifth/Sixth Semester 

Civil Engineering 

GE8291 – ENVIRONMENTAL SCIENCE AND 

ENGINEERING (.) Time: Three Hours                                                                                         Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. Give any two examples of physical hazard. 

Examples of physical hazard: 

• Radioactive radiations: Affects the cells in the body and the function of glands and organs. 

• Noise: Painful and irreparable damage to human ear. 

2. Mention two primary and secondary consumers in grassland ecosystem. 

Grassland ecosystem: 

Primary consumer (herbivores) – Cow, deer, sheep, etc. 

Secondary consumer (carnivores)  – Snakes, birds, jackals, etc. 

3. What is PAN? Give its detrimental effect. 

PAN is peroxy acetyl nitrate. It is a secondary pollutant present in photochemical smog. It is 

a lachrymatory substance. It is formed by photochemical reaction between hydrocarbons, nitrogen 

oxides and light. 

Effect:  

• At high concentration it causes damages to plants. 

• At lower concentration it causes eye irritation. 

4. What are the causes of thermal pollution? 

Causes (or sources) of thermal pollution: 

• Nuclear power plants 

• Industrial effluents 

• Domestic sewage 

• Hydro-electric power 

5. Mention any two environmental effects of mining for mineral resources. 

Environmental effects of mining for mineral resources: 

• Devegetation and defacing of landscape 

• Groundwater and surface water contamination 

• Air pollution 

• Subsidence of land 
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6. What are the reasons for land degradation? 

Reasons for land degradation: 

• Population: More land is needed for producing food, fibre and fuel wood. 

• Urbanization: Increased urbanization due to population growth reduces the extent of 

agricultural land. 

• Fertilizers and pesticides: Increases the farm output but lead to pollution of land, water and 

soil degradation. 

• Damage of top soil: Increase in food production leads to damage of top soil. 

7. Explain the term sustainability briefly. 

Sustainability or Sustainable development is defined as, “meeting the needs of the present without 

compromising the ability of future generations to meet their own needs”. 

8. State any two biomedical waste handling rules. 

Bio-Medical Waste (BMW) (Management and Handling) Rules, 1998: These rules apply to all 

persons who generate, collect, receive, store, transport, treat, dispose or handle BMW in any form. 

• Bio-medical waste shall not be mixed with other wastes. 

• Bio-medical waste shall be segregated into containers/bags at the point of generation. 

• No untreated bio-medical waste shall be kept stored beyond a period of 48 hours. 

9. Mention any two family welfare programs adopted in India. 

Family welfare programs adopted in India: 

• In 1952, India stated the family planning programme. 

• In 1978, government legally raised the minimum age of marriage for men from 18 to 21 years 

and for women 15 to 18 years. 

10. What do you understand by population explosion? 

Population explosion: Enormous increase in population, due to low death rate (Mortality) and high 

birth rate (Natality). 

PART B – (5 × 16 = 80 Marks) 

11. (a) (i) What is an ecosystem? What are its components? Explain the functions of each    

           component with examples.         (8) 

ECOSYSTEM:  A group of organisms interacting among themselves and with environment is known as 

ecosystem. 

Structure or components of an ecosystem             

The ecosystem has two major components (a) abiotic and (b) biotic. 

(a) Abiotic Components 

Non-living components of ecosystem (physical and chemical) form the abiotic community. 

(i) Physical components: This comprises of energy, climate, raw materials and living space. Eg. Air , 

water, soil, sunlight 
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(ii) Chemical components; these are the sources of nutrients. 

(a) Organic substances; eg, proteins, lipids, carbohydrates 

(b) Inorganic substances. Eg macro elements( C,N,O,P,K,H) and few micro elements( Al, Co, 

Cu, Zn). 

(b) Biotic Components 

Living members in a community form the biotic community. 

(i) Autotrophic:  These members are PRODUCERS (self-nourishing). They get energy from sunlight 

and synthesize food. Eg, plants, algae, bacteria. 

(ii) Heterotrophic : These members are CONSUMERS (depend on others for food). They consume 

autotrophs. 

(a) Macro consumers: herbivores, carnivores and omnivores. 

(b) Micro consumers/ Saprotrophs: decomposers(bacteria, fungi) 

Classification/members of biotic components 

Based on their source of food 

1. Autotrophs: Prepare food through photosynthesis using chlorophyll and sunlight 

6CO2 + 12H2O                 C6H12O6+ 6 O2 + 6H2O 

2. Heterotrophs: They do not make food but can transform one organic compound to another organic 

compound. 

(A) Primary consumers: Herbivores. Depend on plants for food. Eg; insects, rats, goat. 

(B) Secondary consumers: Primary carnivores eg, frog, cat, snakes. 

(C) Tertiary consumers: Secondary consumers eg, lions, tigers. 

 

 

3. Decomposers: They feed on dead plants and animals and decompose them into simpler compounds. 

During decomposition inorganic nutrients are released. These are again utilized by plants with other 

organic substances for the synthesis of food. Example: Bacteria, fungi. 

FUNCTION OF AN ECOSYSTEM - Its main function is to allow the flow of energy and nutrients. 

Types of function 

1. Primary function/ production: The primary function of an ecosystem is manufacturing of 

starch by photosynthesis. 

2. Secondary function/ production: the secondary function is distribution of energy to all 

consumers in the form of food which is stored by them. 

3. Tertiary function: The dead systems(plants and animals) are decomposed by decomposers 

thereby initiating the third function called “cycling”. 

 

 

 

Grass Rat Cat Tiger 
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      11. (a) (ii) Explain the factors that give threat to biodiversity.    (8) 

CAUSES FOR LOSS OF BIODIVERSITY (OR) VARIOUS THREATS TO BIODIVERSITY 

(1) HABITAT LOSS 

The loss of populations of interbreeding organsms is caused by habitat loss and it threatens many plant and 

animal species. 

 FACTORS INFLUENCING HABITAT LOSS: 

1. DEFORESTATION 

The loss of habitat is mainly caused by deforestation activities. Forest and grasslands have been 

cleared for conversion into agricultural lands or settlement areas or developmental projects. The 

forest and grasslands are the natural homes of thousands of species, which disintegrate due to loss of 

their natural habitat. 

2. DESTRUCTION OF WETLANDS 

The wetlands, estuaries and mangroves are destroyed due to draining, filling and pollution, which 

causes huge biodiversity loss. 

3. HABITAT FRAGMENTATION 

Sometimes the habitat is divided into small and scattered patches. This phenomenon is known as 

habitat fragmentation. Due to this many wild animals and songbirds are vanishing. 

4. RAW MATERIAL 

For the production of hybrid seed, the wild plants are used as raw materials. As a result, many plant 

species become extinct. 

5. PRODUCTION OF DRUGS 

Many pharmaceutical companies collect wild plant for the production of drugs.Therefore several 

medicinal plant species are on the verge of extinction. 

6. ILLEGAL TRADE 

Illegal trade on wild life also reduces the biodiversity and leads to habitat loss. 

7. DEVELOPMENTAL ACTIVITIES 

Construction of massive dams in the forest areas, discharge industrial effluents which kill the birds 

and other aquatic organisms. 

(2) POACHING OF WILD LIFE 

Poaching means killing of animals or commercial hunting. It leads to loss of animal biodiversity. 

• Subsistence poaching: Killing animals to provide enough food for their survival is called 

subsistence poaching. 

• Commercial poaching: Hunting and killing animals to sell their products is commercial poaching. 

FACTORS INFLUENCING POACHING:  

1. HUMAN POPULATION 

Increased human population in our country has led to pressure on forest resources, which ultimately 

causes degradation of wildlife habitats. 
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2. COMMERCIAL ACTIVITIES 

Though international ban on trading the products of endangered species, smuggling of wildlife 

products continues.Since the trading of such wildlife products is highly profit, poaching makes the 

poachers to just hunt these prohibited wildlife and smuggle it to other countries. 

(a) Wild life products: Furs, horns, tusks, live specimens, herbal products. 

(b) Wealth of wildlife: The developing countries in Asia, America and Africa have riches source of 

biodiversity. 

(c) Importers of wildlife: The rich countries in Europe and North America, Japan, Taiwan, Hon 

Kong are the major importer of wildlife products (or) wildlife itself. 

 EXAMPLES: 

• ELEPHANT: Killed for its ivory. 

• SEAHORSES AND STAR TURTLES: These valuable species are also illegally sold into the 

foreign market for want of money. 

• BLUE MORPHO BUTTERFLY: In Brazil it is poached for making attractive trays and other 

objects. 

• BENGAL TIGERS: Its fur is sold in the foreign market. 

REMEDIAL MEASURES 

1. Illegal hunting and trade of animals and animal products should be stopped immediately. 

2. We should not purchase fur coat, purse or bag or items made of crocodile skin or python skin. 

3. Biodiversity laws should be strengthened. 

(3) MAN - WILDLIFE CONFLICTS 

• Man-Wildlife conflicts arise, when wildlife starts causing immense damage and danger to the man. 

• Under such condition it is very difficult for the forest department to compromise the affected 

villagers and to gain the villagers support for wildlife conservation. 

Examples for man wildlife conflicts 

• In Sambalpur, Orissa, 195 humans were killed in the last 5 years by elephants. In retaliation, the 

villagers have killed 98 elephants and badly injured 30 elephants. 

• A man eating tiger killed 16 Nepalese people and one 4 year old child inside the Royal Chitwan 

National Park, Katmandu. Now, the park has become a zone of terror for the locals. 

• Very recently, two men were killed by leopard in Powai, Mumbai. 

• In the border of Kote-Chamarajanagar, Mysore, several elephants were killed because of the massive 

damage done by the elephants to the farmer’s cotton and sugarcane crops. 

FACTORS INFLUENCING MAN-WILDLIFE CONFLICT 

• Shrinking of forest cover compels wildlife to move outside the forest and attack the fields and 

humans. 

• Human encroachment into the forest area induces a conflict between man and wildlife. 
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• Injured animals have a tendency to attack man. Usually the female wildlife attacks the human if she 

feels that her new born cubs are in danger. 

• Often the villagers put electric wiring around their crop fields. The elephants get injured, suffer in 

pain and start violence. 

• Earlier, forest departments used to cultivate sugarcane, paddy, coconut trees, in the sanctuaries. 

When the favourite food of elephants (i.e. bamboo) were not available, they feed them to the 

elephants. But, now due to lack of such practices the wild animals move out of the forest for 

searching food. 

• The cash compensation paid by the Government for the damage caused by the wild animals, is not 

enough. Therefore, the agonized farmers gets revengeful and kill the wild animals. 

• Garbage near human settlements or food crops near forest areas attracts wild animals. 

REMEDIAL MEASURES 

• Solar power fencing must be provided along with electric current proof trenches to prevent the 

animals from entering into the fields. 

• Cropping pattern should be changed near the forest borders. 

• Adequate food and water should be made available for the wild animals within forest zones. 

• The developmental and constructional work in and around forest region must be stopped. 

• Adequate crop and cattle compensation schemes must be started. 

(Or) 

11. (b) (i) How is biodiversity conserved in India?      (4)   

BIODIVERSITY CONSERVATION IN INDIA 

There are two types of biodiversity 

1. In-situ conservation (within habitat) 

2. Ex-situ conservation (outside habitat) 

1. IN-SITU CONSERVATION 

In-situ conservation involves protection of fauna and flora within its natural habitat, where the species 

normally occurs is called in-situ conservation. The natural habitats or ecosystems maintained under in-situ 

conservation are called “protected areas”. 

Important in-situ conservation: Biosphere reserves, National parks, Wildlife sanctuaries, Gene sanctuary, 

etc. 

Methods of in-situ conservation 

Around 4% of total geographical area of the country is used for in-situ conservation. It is the best method for 

long term protection of biodiversity. 

In-situ conservation Numbers available 

Biosphere reserves 7 

National parks 80 
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Wild-life sanctuaries 420 

Botanical gardens 120 

 

2. EX-SITU CONSERVATION 

Ex-situ conservation involves protection of fauna and flora outside their natural habitats. This type of 

conservation is mainly done for crop varieties and wild relatives of crops. 

Role of ex-situ conservation 

1. It involves maintenance and breeding of endangered plant and animal species under controlled 

conditions. 

2. It identifies those species which are at more risk of extinction. 

3. It prefers the species which are more important to man in near future among the endangered species. 

Important ex-situ conservation 

Botanical gardens, seed banks, tissue and cell cultures, museums, etc. 

 

11. (b) (ii) Explain oxygen and nitrogen cycle briefly with diagrams.   (12) 

OXYGEN CYCLE 

 

 

 

 

 

 

 

 

 

STEPS INVOLVED IN OXYGEN CYCLE: 

(1) RESPIRATION:  The living organisms like animals and decomposers take oxygen from the atmosphere 

(or from water) and utilize it for respiration. During respiration, oxygen is converted into    carbon dioxide 

and water. 

(2) DECOMPOSITION: The decomposition of dead organisms like plants and animals by decomposers 

such as bacteria and fungi also utilize oxygen from atmosphere and produces carbon dioxide and water. 
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(3) COMBUSTION: The combustion of fuels such as wood, coal, natural gas and petroleum products in 

homes, transport and industries also removes oxygen from the atmosphere for the combustion process and 

return carbon dioxide and water vapour to the atmosphere. 

(4) PHOTOSYNTHESIS: The carbon dioxide and water vapour produced during the respiration of living 

organisms; decay of dead organisms and the combustion of fuels are utilized by green plants in presence of 

sunlight and chlorophyll to prepare carbohydrates by photosynthesis. 

     Oxygen gas is released to the atmosphere during the process of photosynthesis.  

     Thus, free oxygen gas is added to the atmosphere as a by-product of photosynthesis, and in this way the 

oxygen cycle in nature is completed. 

NITROGEN CYCLE 

 

Nitrogen is present in the atmosphere as molecular N2 (78%). It is present in all food forms. Eg., proteins, 

amino acids etc. 

The N2 in the atmosphere is fixed by nitrogen fixing bacteria as nitrates in the soil. This is then used by 

plants for biosynthesis of food (vitamins, proteins etc). This food moves through the food chain. When 

animals and plants die, the organic nitrogen in them are decomposed by decomposers (ammonifying and 

nitrifying bacteria) into ammonia, nitrites and nitrates which are again used by plants. The denitrifying 

bacteria can directly convert nitrates into molecular N2. 
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NITRIFICATION DENITRIFICATION 

Conversion of ammonia to nitrates Conversion of nitrates to N2 

Done by nitrifying bacteria Done by denitrifying bacteria 

Eg., Nitrobacter, Nitrosomonas Eg., Pseudomonas, Fluorescence 

 

12. (a) (i) Write an elaborate notes on chemical and photochemical reactions in the atmosphere.  

          (10) 

CHEMICAL AND PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE 

       FORMATION OF SMOG:       SMOG = SMOKE + FOG 

Brownish smoke like appearance formed on clear sunny days. 

      TYPES OF SMOG: 

� London Smog 

� Los Angles smog (or) Photochemical smog 

LONDON SMOG:      Coal smoke + fog 

Fog = SO2 + SO3 + Humidity 

Reason:  

             SO2 + (O)                           SO3 

             SO3 + H2O                         H2SO4 

       LOS ANGLES SMOG: Formed by combination of NO, NO2, CO2, H2O, CO, SO2 and unburnt  

       hydrocarbon particles. 

N2 + O2                       2NO 

2NO + O2                     2NO2 

                               sunlight    

NO2                       NO + [O] 

                 O2 + [O]                      O3 

Hydrocarbon + O2, O, NO2, NO                       oxidized hydrocarbon 

Oxidized hydrocarbon + O3 + humidity                     photochemical smog 

      Health Effects of Smog 

• Causes irritation to eyes and lungs. 

• Irritates nose, throat, etc. 

• Causes bronchial irritation. 

Environmental Effects of Smog 

• Produces acid rain. 

• Damages plants and trees. 

• Reduce visibility. 

Remedial Measures of Smog 

• By decreasing nitrogen oxides and hydrocarbon levels in the air. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



10 

 

• By using unleaded petrol in automobiles. 

PEROXY ACETYL NITRATES (PAN) 

• Secondary pollutant present in photochemical smog. 

• Lachrymatory substance. 

• Thermally unstable. 

• Decomposes into peroxy ethanoyl  radicals and NO2. 

• It is an oxidant and stable than ozone. 

Harmful Effect: 

• Lower concentration – respiratory and eye irritation, toxic in nature. 

• Higher concentration – Extensive damage to vegetation, skin cancer. 

Sources: 

• Comes from the degradation of isoprene hydrocarbon, acylation. 

• Blended gasoline with ethanol. 

PRODUCTION OF PAN 

      Formed by photochemical reaction between hydrocarbons, nitrogen oxides and light. 

      STEP 1: Unburnt hydrocarbons undergo oxidation to give aldehydes, ketones and dicarbonyl   

      compounds, which creates peroxyacyl radicals. 

                                             

      STEP 2: Peroxyacyl radicals combine with NO2 to form peroxyacyl nitrates. 

                                  

      Environmental Effects: 

• Damages plants. 

• React explosively. 

12. (a) (ii) What are the causes and effects of marine pollution?     (6) 

SOURCE OF MARINE POLLUTION 

      About half of the world population live nearer to costal lines and derive many benefits from the coastal 

zones contain rich heritage ,coral reefs, wetlands and sea grass beds. 

Benefits of coral reefs:     The coral reefs which are the most productive eco-system offer many benefits to 

people. 

�Reefs support more than one million species. 
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�They provide feeding, breeding and nursery areas to fish and shell fish. 

�They offer medicines. 

�They acts as buffer to oceans waves and protect coastal lines from storms and so on. 

Factors affecting coral reefs: The coral reefs are threatened by 

�The sediments from deforestation carried by the runoffs. 

�The agricultural and industrial chemicals reaching through river discharges. 

�The boat anchors and the careless divers. 

�Rising ocean temperatures. 

      The wet lands have been destroyed or degraded by conversion to agricultural lands or fish ponds or for 

urban expansion or for industrial development. The sea grass beds are also victims of various kinds of 

coastal development activities. 

1. Dumping the wastes: The most serious issue is dumping of untreated wastes and sewage into oceans by 

the coastal towns and cities and industrial units. All that what is carried by rivers ultimately ends up in the 

seas. On their way to sea, rivers receive huge amounts of sewage, garbage, agricultural discharge, pesticides, 

including, heavy metals. These all are added to sea. Huge quantity of plastic is being dumped in sea 

Effects 

        Many marine birds ingest plastic that causes gastro-intestinal disorders 

2. Oil pollution of Marine water: The great damage to water is infected by petroleum its products. 

Example 

      Oils enter water from cracks of oil tankers, accidental spillage, cleaning of fuel tanks by merchants and 

warships and also street cleaning. 

Heavy petroleum products precipitate to the bottom or are absorbed on rock, stone, and banks to inhibit the 

life of the hydrobionts. One drop of petroleum spreads over a great area to isolate the water from contact 

with atmospheric oxygen. 

Effects 

       The continuous oil films inhibit photosynthesis and the formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhibiting the water body. All aquatic animals 

depends either directly or indirectly on planktons, which is the basis of the trophic chain. 

       The surface of water in contact with the shore is usually contaminated with oil, which interferes with the 

normal development of many hydrocarbons. 

EFFECTS OF MARINE POLLUTION 

         The presence of heavy metals and organic pollutants cause more damage in birds as thinning of 

eggshell and tissue damage of egg. 

� Oil pollution cause damage to marine fauna and flora including algae, fish, birds, invertebrates. About 

50,000 to 2, 50,000 birds are killed every year by oil. 
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� Oil spilling in sea water causes abnormally low body temperature in birds resulting in hypothermia. 

Nearly 150 rare species of bald eagles also became victims when they ingested oil during Exxon Valdez 

accident. 

� The continuous oil films inhibit photosynthesis and formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhabiting the water body. 

� Hydrocarbons and benzpyrene accumulate in food chain and consumption of fish by man 

(Or) 

12. (b) (i) What are the methods adopted for the control of air pollutants? Explain each briefly. (8) 

                 (Refer Apr/May 2017) 

12. (b) (ii) How are water pollutants classified? Give examples of each type.   (8)   

WATER POLLUTANT: “These are pollutants which alter the physical, chemical and biological 

characteristics of water and cause harmful effects on humans and aquatic life.” 

TYPES, EFFECTS AND SOURCES (CAUSES) OF WATER POLLUTION 

         Water pollution is any chemical, biological or physical change in water quality has a harmful effect on 

living organisms or makes water unsuitable for desired uses. 

1. Infectious agents 

Examples: bacteria, viruses, protozoa and parasitic worms. 

Human sources (causes) 

    Human and animals wastes. 

Effects 

   Variety of diseases. 

2. Oxygen demanding wastes (dissolved oxygen) 

Examples: Organic wastes such as animal manure and plant debris that can be decompose by aerobic 

(oxygen-requiring) bacteria. 

      This degradation consumes dissolved oxygen in water. Dissolved oxygen (DO) is   the amount of 

oxygen dissolved in a given quantity of water at a particular pressure and temperature. 

The saturated point of DO varies from 8-15 mg/lit. 

Human sources (causes) 

       Sewage, animal feedlots, paper mills and food processing facilities. 

Effects 

           Large populations of bacteria decomposing thee wastes can degrade water quality by depleting water 

of dissolved oxygen. This causes fish and other forms of oxygen-consuming aquatic life to die. 

1. Inorganic chemicals 

Examples: water soluble inorganic chemicals. 

�Acids, 

�Compounds of toxic metals such as lead (Pb), arsenic (As) and selenium (Se)  and 

�Salts such as NaCl in ocean and fluorides (F
-
) found in some soils. 
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Human sources (causes) 

   Surface runoff, industrial effluents and household cleansers. 

Effects 

�Can make fresh water unusable for drinking or irrigation. 

�Causes skin cancers and neck damage. 

�Damage the nervous system, liver and kidneys. 

�Harm fish and other aquatic life. 

�Lower crop yields. 

�Accelerates corrosion of metals exposed to such water. 

4. Organic chemicals 

Examples: oil, gasoline, plastics, pesticides, cleaning solvents, detergents. 

Human sources (causes) 

    Industrial effluents, household cleansers, surface runoff from farms. 

Effects 

�Can threaten human health by causing nervous system damage and some cancers. 

�Harm fish and wild life. 

5. Plant nutrients 

Examples: water soluble compounds containing nitrate (NO3
-
), phosphate (PO4

-
) and ammonium (NH4

+
) 

ions. 

Human sources (causes) 

    Sewage, manure and runoff of agricultural and urban fertilizers. 

Effects 

�Can cause excessive growth of algae and other aquatic plants, which die, decay, deplete  

    dissolved oxygen in water and kill the fish. 

�Drinking water with excessive levels of nitrates lower the oxygen carrying capacity of the  

    blood and can kill urban children and infants. 

1. Sediment 

Examples: soil, slit, etc. 

Human sources (causes) 

     Land erosion. 

Effects 

�Can reduce photosynthesis and cloud water. 

�Disrupt aquatic food webs. 

�Carry pesticides, bacteria, and other harmful substances. 

�Settle out and destroy feeding and spawning rounds of fish. 

�Clog and fill lakes, artificial reservoirs, stream channels and harbours. 

2. Radioactive materials 
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Examples: radioactive isotopes of iodine, radon, uranium, cesium, and thorium. 

Human sources (causes) 

     Nuclear power plants, mining and processing of uranium and other ores, nuclear weapons production and 

natural sources. 

Effects 

Genetic mutations, birth defects, and certain cancers. 

3. Heat (thermal pollution) 

Examples: excessive heat. 

Human sources (causes) 

      Water cooling of electric power plants and some types of industrial plants. Almost half of all water 

withdrawn in United States each year is for cooling electric power plants. 

Effects 

�Lowers dissolved oxygen levels and makes aquatic organisms more vulnerable to disease, parasites and 

toxic chemicals. 

�When a power plant first opens o shuts down for repair, fish and other organisms adapted to a particular 

temperature range can be killed by the abrupt change in water temperature known as thermal shock. 

Point and non-point sources of water pollution 

1. Point sources 

    Point sources are discharged pollutants at specific locations through pipes, ditches or sewers into bodies 

of surface water. 

Examples: Includes factories, sewage treatment plants, abandoned underground mines and oil tankers. 

2. Non-point sources 

    They are usually large land areas or air sheds that pollute water by runoff, subsurface flow or deposition 

from the atmosphere. Location of which cannot be easily identified. 

Examples: Include acid deposition and runoff of chemicals into surface water from croplands, livestock 

feedlots, logged forests, urban street, lawn, golf courses and parking lots. 

 

13. (a) (i) How is biogas produced? What are its advantages?     (8) 

BIOGAS (OR) GOBAR GAS 

Biogas is a mixture of various gases formed by anaerobic degradation of biological matter (cow dung) in 

the absence of free oxygen. 

Composition of biogas: 

Compound Percentage 

Methane 50 -75 

Carbon dioxide 25 – 50 

Nitrogen 0 - 10 
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Hydrogen 0 – 1 

Hydrogen sulphide 0 -3 

Oxygen 0 

 

Production of biogas: 

Biogas is produced in a biogas plant. 

Construction:  

 

 

       Biogas plant consists of a well like underground tank (called digester) covered with dome shaped roof 

with a gas outlet pipe. The dome of the digester acts as gas holder. On the left hand side of the digester there 

is a sloping inlet chamber through which cattle dung + water slurry is introduced. On the right hand side, 

there is a outlet chamber through which spent dung slurry gets collected. 

Working: 

     Slurry (animal dung + water) is fed into the digester through the inlet chamber. The slurry, in the 

digester, is left for about two months for fermentation. Anaerobic micro-organisms are responsible for this 

action. As a result of anaerobic fermentation, biogas is collected in the dome. When sufficient amount of 

biogas is collected in the dome, it exerts a large pressure on the slurry and this in turn forces the spent slurry 

to the over flow tank through the outlet chamber. 

     Once the biogas plant starts functioning more and more slurry may be fed into the digester to get 

continuous supply of bio gas. 

Advantages of Biogas as a Fuel 

• As domestic fuel and  for street lighting 

• High calorific value 

• Clean and produce no smoke 

• Non - polluting 

• Production of biogas is economical 

• Can be supplied through pipe lines 

• Burns readily - has a convenient ignition temperature 
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13. (a) (ii) What are the effects of modern agriculture?     (8) 

Effects (or) impacts of Traditional agriculture  

(i) Deforestation: Cutting and burning of trees in forests to clear the land for cultivation results in loss of 

forest cover.  

(ii) Soil erosion: Clearing of forest cover exposes the soil to wind and rainfall, resulting in loss of top fertile 

soil layer.  

(iii) Loss of nutrients: During cutting and burning of trees, the organic matter in the soil gets destroyed and 

most of the nutrients are taken up by the crops within a short period. Thus the soil becomes poor in nutrient, 

which makes the farmers shift to another area.  

Modern agriculture  

        It makes use of hybrid seeds of single crop variety, high-tech equipment, lot of fertilizers, pesticides 

and water to produce large amount of single crops.  

IMPACTS OF MODERN AGRICULTURE (OR) AVERSE EFFECTS OF AGRICULTURAL 

PRACTICES  

(1) Problems in using fertilizers 

1. Micronutrient imbalance.  

             Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus and 

potassium (N, P, which are macronutrients When, excess of the fertilizers are used in the fields, it causes 

micronutrient imbalance.  

(a) Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields, they leach deep into the soil and contaminate the 

ground water. The nitrate concentration in the water gets increased. When the nitrate concentration exceeds 

25 mg / lit, they cause serious health problem called “Blue Baby syndrome” This disease affects infants and 

leads even to death.  

(b) Eutrophication  

           A large proportion of N and P fertilizers used in crop fields is washed off by the runoff water and 

reaches the water bodies causing over nourishment of the lakes. This process is known as Eutrophication.  

           Due to eutrophication lakes get attacked by algal blooms.  

These algal species use up the nutrients rapidly and grow very fast. 

 Since the life time of the algal species are less they die quickly and pollute the water, which in turn affect 

the aquatic life.  

(2) Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i)First generation pesticides:Sulphur, arsenic ,lead are used to kill the pests. 

(ii) Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the pests.  

Although these pesticides protect our crops from huge losses due to pests, they produce number of side-

effects.  
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(a) Death of non-target organisms  

Many insecticides not only kill the target species, also kill the several non-target species, which are useful to 

us.  

(b) Producing new pests  

Some pest species usually survive even after the pesticides spray, which generates highly resistant 

generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on concentrating in the food 

chain. This process is called bio-magnification. These pesticides in a bio-magnified form are harmful to the 

human beings.  

(d) Risk of cancer  

(3) Water logging 

           Water logging is the land where water stand for most of the year. 

Problems in water logging  

         During water1ogged conditions, pore-voids in the soil get filled with water and the soil-air gets 

depleted. In such a condition the roots of the plants do not get adequate air for respirations, mechanical 

strength of the soil decreases and crop yield falls.  

(4) Salinity  

The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of dissolved salts in 

the topsoil. This process of accumulation of salts is called salinity of the soil. The saline soils are 

characterized by the accumulation of soluble salts like sodium chloride, calcium chloride, magnesium 

chloride, sodium sulphate, sodium bicarbonates and sodium carbonates. The pH of the water exceeds 8.0 

(alkaline).  

Problems in salinity  

Most of the water, used for irrigation comes only from canal or ground, which unlike rainwater contains 

dissolved salts. Under dry climates, the water gets evaporated. 

(Or) 

13. (b) (i) What are renewable and non-renewable energy resources? Why are non-renewable  

                 energy resources preferred for energy utilization now-a-days? What are the advantages  

                 and disadvantages of harnessing non-renewable energy resources?   (10)   

TYPES OF NATURAL RESOURCES 

1. Renewable resources 

2. Non-renewable resources 

Renewable resource 

These resources are capable of being regenerated by ecological process within a reasonable time period. 

They have the potential to renew themselves. 

Examples: Soil, water, air, wildlife, natural vegetation 
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Non-renewable resources 

These resources are not capable of being regenerated by ecological processes. 

Examples:  Minerals, coal, oil, natural gas, ground water. 

ADVANTAGES 

1) It’s always seen that compared to renewable, the non-renewable energy sources are cheaper and easily 

available. The main factor which distinguishes a sought after fuel from other is its accessibility and for all 

kinds non renewable energy sources the main point of attraction is its affordability and accessibility.   

2) Advantage of availability throughout the year unlike the renewable sources which are either season bound 

rainfall, sunlight availability or commercial viability.  

3) Most of the non-renewable energy sources have high energy output which is not observed in renewable 

sources. 

4) Another advantage of non-renewable sources is its compatibility and transport over a long distance. It 

could be carried over a long distance without much hassle.  

5) Storability is another big factor which works for non-renewable energy sources. 

DISADVANTAGES 

1) Once a non-renewable energy source is used up it cannot be replaced again. 

2) These are highly polluting sources and increase the greenhouse gasses in environment. 

3) The residual products these sources are responsible for all kinds of non-biodegradable material 

accumulation. 

4) The exposure to these sources has increased the level of pollution and increase in lung / pharyngeal 

diseases. 

5) The rise in temperature due to greenhouse gas accumulation has in turn triggered the ice cap melting and 

rise in sea level. 

 

13. (b) (ii) Explain the bioconversion of pollutants with examples.     (6)  

Biochemical degradation of pollutants: This degradation occurs by single or group of microorganisms. 

Types of biodegradable pollutants: 

1. Very easily degradable: 

Pollutants - simple sugars, amino acids, organic acids. 

Organisms - Bacteria, fungi, protozoa etc. 

Time for removal- within hours of their release into environment 

2. Easily degradable: 

Pollutants - branched and straight chain polysaccharides, proteins. 

Organisms – more than one bacterial strain accelerates degradation. 

Time for removal – 10 to 14 days. 

3. Potentially degradable:  

Pollutants - complexes such as fatty oils, fats, aliphatic & aromatic HC. 
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Organisms – extremely high bacterial densities are required. These pollutants required prolonged activity of 

exo-enzymes.  

Time for removal – 3 weeks 

4. Very slowly degradable: 

Pollutants - cellulose, organic chlorines, insecticides. 

Organisms - Very high bacterial densities are required. Comparatively high conc. of coenzymes are required 

to initiate degradation. 

Degradation curve: For various pollutants are given below. 

 

Bioconversion of Pollutants 

Definition: Production of sources of energy form pollutants or waste by microbial activity is called 

bioconversion. 

Example: 1. Bioconversion of biomass into ethanol, methanol or methane. 

                2. Bioconversion of organic materials like plant or animal organics into useful products. 

Types of Bioconversion: 

1. Enzyme hydrolysis: bioconversion with enzymes. Feedstock is mixed with enzymes, which 

converts a portion of cellulosic material into sugar, which can then be fermented into ethanol. 

2. Synthetic gas fermentation: Feedstock is mixed with 30% H2O and is gasified in a closed 

environment into a syngas using CO2 and H2. The cooled syngas is then converted into usable 

products through exposure to bacteria. 

3. Composing: organic matter convert to high quality feed stuff and oil rich material by some 

organisms. 

 

14. (a) (i) Discuss the recent approaches to achieve sustainable development.  (12) 

         APPROACHES (OR) STRATEGIES (OR) SIGNIFICANCE FOR SUSTAINABLE  

         DEVELOPMENT 

 To build up the sustainable development, the following approaches (or) methods are proposed: 

� Developing appropriate technology: It is the one, which is locally adaptable, eco-friendly, 

resource-efficient and culturally suitable. It uses local labours, less resources and produces minimum 

waste. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



20 

 

� Reduce, Reuse and Recycle (3-R) approach: It insists on optimum use of natural resources, using 

it again and again instead of throwing it on the waste land or water and recycling the material into 

further products. It reduces pressure on our natural resources and reduces waste generation and 

pollution. 

� Providing environmental education and awareness: By providing environmental education and 

awareness, the thinking and attitude of people towards our earth and the environment can be 

changed. 

� Consumption of Renewable Resources: In order to attain sustainability, it is very important to 

consume the natural resources in such a way that the consumption should not exceed regeneration 

capacity. 

� Conservation of non-renewable resources: Non-renewable resources should be conserved by 

recycling and reusing. 

� Population Control: By controlling population growth, we can make sustainable development. 

 

14. (a) (ii) What is green chemistry and what are its principles?     (4)  

Green chemistry, also called sustainable chemistry, is an area of chemistry and chemical engineering 

focused on the designing of products and processes that minimize the use and generation of hazardous 

substances. 

Principles of Green Chemistry: Developed by Paul Anastas and John Warner.  

Substances and the form of a substance used in a chemical process should be chosen to minimize the make a 

greener chemical, process, or product. 

1. Prevention  

It is better to prevent waste than to treat or clean up waste after it has been created. 

2. Atom Economy 

Synthetic methods should be designed to maximize the incorporation of all materials used in the process 

into the final product. 

3. Less Hazardous Chemical Syntheses 

Wherever practicable, synthetic methods should be designed to use and generate substances that possess 

little or no toxicity to human health and the environment. 

4. Designing Safer Chemicals 

Chemical products should be designed to affect their desired function while minimizing their toxicity. 

5. Safer Solvents and Auxiliaries 

The use of auxiliary substances (e.g., solvents, separation agents, etc.) should be made unnecessary 

wherever possible and innocuous when used. 

6. Design for Energy Efficiency 

Energy requirements of chemical processes should be recognized for their environmental and economic 
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impacts and should be minimized. If possible, synthetic methods should be conducted at ambient 

temperature and pressure. 

7. Use of Renewable Feedstocks 

A raw material or feedstock should be renewable rather than depleting whenever technically and 

economically practicable. 

8. Reduce Derivatives 

Unnecessary derivatization (use of blocking groups, protection/ deprotection, temporary modification of 

physical/chemical processes) should be minimized or avoided if possible, because such steps require 

additional reagents and can generate waste. 

9. Catalysis 

Catalytic reagents (as selective as possible) are superior to stoichiometric reagents. 

10. Design for Degradation 

Chemical products should be designed so that at the end of their function they break down into innocuous 

degradation products and do not persist in the environment. 

11. Real-time analysis for Pollution Prevention 

Analytical methodologies need to be further developed to allow for real-time, in-process monitoring and 

control prior to the formation of hazardous substances. 

12. Inherently Safer Chemistry for Accident Prevention 

potential for chemical accidents, including releases, explosions, and fires. 

(Or) 

14. (b) (i) Discuss the various applications of green chemistry for achieving sustainable  

                development.           (8) 

APPLICATIONS OF GREEN CHEMISTRY FOR ACHIEVING SUSTAINABLE 

DEVELOPMENT: 

(1) In Dry cleaning: For dry cleaning commonly used solvent is perchloroethylene. It is suspected 

carcinogen (cancer causing chemical) and it contaminates ground water. Perchloroethylene is now replaced 

by mixture of liquid CO2 (green chemical) and a surfactant for dry cleaning clothes. Now dry cleaning 

machines have been developed using this green technique. 

(2) In bleaching powder: In the manufacture of paper from wood pulp, sodium sulphide and caustic are 

used for removing lignin. Chlorine is then used for attaining white colour paper. These chemicals are highly 

hazards and results in the formation of potential carcinogens and cause other health problems. 

      A versatile agent has been developed using hydrogen peroxide and TML activators which are safer and 

also highly effective in removing lignin in shorter period and at much lower temperature. These bleaching 

agents is also find use in laundry and results in lesser use of water. 

(3) Green solution to turn turbid water clear: Tamarind seed kernel powder is an effective agent to make 

municipal and industrial waste water clean. 
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     The present practice is to use aluminium slat to treat such water. It has been found that alum increases 

toxic ions in treated water and could cause diseases like Alzheimer. On the other hand, Tamarind kernel 

powder is non-toxic and is bio-degradable and cost effective. 

(4) Computer chips: In the production of computer chips, super critical carbondioxide (green chemical) is 

used and it significantly reduces the quantities of chemical energy and water needed to produce chips. 

(5) Medicine: In the production of sitagliptin drug for diabetics and a new enzymatic process that reduces 

waste and improves yield and eliminates the need for metal catalyst has been developed. 

     In the production of simvastatin multistage method using hazardous reagent has been replaced with 

greener enzymatic process. 

(6) Biodegradable plastics: BASF have developed biodegradable plastics from cassiva starch. These 

plastics are tea resistant, water proof, printable and elastic. These materials are completely biodegradable 

and in future these materials can replace conventional plastics. 

(7) Paints: Proctor and Gamble created resin from soya oil and sugar which can replace currently used alkyl 

resins which give off large quantity of volatile organic compounds (VOCs) which have environmental 

impacts. The greener chemical using soya oil and sugar create paint that is safer to use and produce less 

toxic wastes. 

 

14. (b) (ii) Explain the salient features of Water Act.      (8) 

WATER (PREVENTION AND CONTROL OF POLLUTION) ACT, 1974 

This act provides for maintaining and restoring the sources of water. It also provides for preventing and 

controlling water pollution. 

OBJECTIVES OF WATER ACT 

� Prevention and control of water pollution. 

� Maintaining the quality of water. 

� Establishing central and state boards for the prevention and control of water pollution. 

IMPORTANT FEATURES OF WATER ACT 

� Aims to protect the water from all kinds of pollution and to preserve the quality of water. 

� Provides establishment of central board and state boards for prevention of water pollution. 

� The States are empowered to restrain any person from discharging sewage or effluent into any water 

body without the consent of the Board. 

� Any contravention of the guidelines or standards would include prison sentence ranging from three 

months to six years. 

� The act is not clear about the definition of pollutant, discharge of pollutant, toxic pollutant which 

allows scope for misinterpretation at the time of decision whether the law is violated or not. 

The Amendment Act of 1978 requires permission to set up an industry which may discharge effluent. 

STATE POLLUTION CONTROL BOARD 

The consent of the State Pollution Control Board is needed to 
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� Take steps to establish any industry or any treatment and disposal system or any extension or 

addition there to, which is likely to discharge or trade effluent into a stream or well or river or on 

land. 

� Use any new or altered outlet for the discharge of a sewage. 

    In case of violation of the conditions imposed, the State Board may first 

� Give a notice 

� Give order to closure or stoppage of supply of electricity, water or any other services to the polluting 

unit 

� Imprisonment for a term of one and half years to six years and a fine which may extend to rupees 

five thousand for every day, if the default continues. 

 

15. (a) (i) What are sparsely populated areas? Give examples and reasons for poor population in  

                 those areas.           (8)  

Sparsely populated area: It is an area that contains few people (or) It is an challenging places to live. 

Examples: 1. Sahara desert 2. Green land  3. Falle land 4. Mongolia 5. Western Samona  6. Namibia  

7. Ice land 

Reasons for sparsely populated areas: 

(1) Extreme climatic conditions: 

Examples: In too cold Polar Regions the temperature is too low below – 10
O
C and is not suitable for 

human habitation. 

In too hot desert areas the temperature will be too high and human habitation will be very difficult. 

(2) Poor soil for farming 

     Farming is very essential for getting food, when the soil is not suitable for growing any crops, like 

mountain areas human habitation is difficult and so population will be less. 

(3) Unreliable water supplies and food. 

(4) Poor facilities / services 

(5) Little industry 

(6) Poor communications 

(7) Very little natural resources 

 

15. (a) (ii) What is HIV? How is it caused? What are the preventive measures suggested? (8) 

HIV / AIDS 

AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a virus called HIV 

(Human Immune Deficiency virus). Many myths have been spread about AIDS and it is very important for 

everyone to know the facts about HIV and AIDS. 

Factors influencing modes of transmission of HIV 

HIV is spreading due to the following activities. 
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���� HIV from infected person can pass to a normal person through blood contact, generally during 

unprotected sex with infected person. 

���� Using needles or syringes, contaminated with small quantities of blood from HIV positive person, 

also transmit HIV to others. 

���� HIV can also pass from infected mothers to their babies during pregnancy, delivery or breast feeding. 

���� Blood transfusion from infected person, at the time of accidents or pregnancy also results in 

HIV/AIDS. 

���� Women are more vulnerable to HIV. Biologically the male to female transmission of HIV is 2 to 4 

time more efficient than male to female transmission. 

���� Women around 18-20 years are at more risk, since their cervical tissue is more vulnerable to 

invading HIV. 

���� Since the majority of HIV infections occur in women of child bearing age, transmission of HIV to 

their new born babies happen easily. 

Factors not influencing transmission of HIV 

HIV is not spreading by the following activities. 

Tears, food and air, cough, handshake, mosquito, flies, insect bites, urine, saliva during normal kissing, 

sharing of utensils, clothes, toilet, bathroom etc. 

Symptoms (or) diagnosis of HIV/ AIDS 

Many people have no symptoms, when they are first infected with HIV. But some people get fever, 

headache, and fatigue. During this time, HIV is present in large amounts in semen and vaginal fluids and it 

is very easy to pass the infection to another person. 

HIV is very active inside a person’s body. The virus multiplies and kills more and more T-cells of the 

immune system. 

Consumption of alcohol increases the susceptibility to infection and progress of AIDS. 

Minor symptoms 

���� Persistent cough for more than one month. 

���� General skin disease 

���� Viral infection 

���� Fungus infection in mouth and throat 

���� Frequent fever, headache, fatigue. 

Major symptoms 

���� Fever for more than one month. 

���� Diarrhea for more than one month. 

���� Cough and TB for more than six months. 

���� Fall of hairs from head. 

���� 10% of the body get weight gets reduced within a short period. 

Control and preventive measures of aids 
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Once a person is infected with HIV the person remain infected for life. There is neither a cure nor a vaccine 

but can be prevented. 

The basic approaches to control AIDS are 

1. Education: Health education enables people to avoid indiscriminate sex and encourages the use of 

condoms. One should avoid the use of sharing razors, needles and syringes. 

2. Prevention of blood borne HIV transmission: People in high risk groups should not donate blood. 

Blood should be screened for HIV before transmission and strict sterilization practices should be 

followed in the hospitals. 

3. Primary health care: AIDS awareness progremmes should be encouraged. Voluntary health 

agencies should participate in large. Training programmes to doctors and paramedical workers 

should be conducted. 

4. Counseling services: counseling services should be provided either in person or through telephone. 

5. Drug treatment: Testing HIV positive does not mean the end. They can still stay healthy leading 

productive lives for many years. Seeking early medical care and staying active are very vital in 

managing HIV. The immune system has to be kept boosted by taking nutritious diet and maintaining 

a stress-free mind 

Effects of AIDS/AIDS 

1. Large number of death occurs, which affect environment and natural resources. 

2. Due to large number of deaths, there is loss of labour and level of production decreases. 

3. More water is required for maintaining hygiene in AIDS affected locality. 

4. The people affected by HIV, cannot perform work well due to lack of energy and frequent fever and 

sweating 

(Or) 

15. (b) (i) Explain a note on EIA.         (8) 

ENVIRONMENT IMPACT ASSESSMENT (EIA) 

Definition: EIA is defined as a formal process of predicting the environmental consequences of any 

development projects. It is used to identify the environmental, social and economic impacts of the project 

prior to decision making. 

Objectives of EIA 

• To identify the main issues and problem of the parties. 

• To identify who is the party. 

• To identify what are the problems of the parties. 

• To identify why the problems are arise. 

Benefits of EIA 

• Cost and time of the project is reduced. 

• Performance of the project is improved. 
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• Waste treatment and cleaning expenses are minimised. 

• Usages of resources are decreased. 

• Biodiversity is maintained. 

• Human health is improved. 

Process of EIA (or) Key Elements of EIA 

Scoping: It is used to identify the key issues of the concern in the planning process at an early stage. It is 

also used to aid site selection and identify any possible alternatives. 

Screening: It is used to decide whether an EIA is required or not based on the information collected. 

Identifying and evaluating alternatives: It involves knowing alternative sites and alternative techniques and 

their impacts. 

Mitigating measures dealing with uncertainty: It reviews the action taken to prevent (or) minimize the 

adverse effects of a project. 

Issuing environmental statements: This is the final stage of the EIA process. It reports the findings of the 

EIA. 

 

15. (b) (ii) Discuss women and child welfare programs practiced in India. What are the hurdles  

                  encountered?            (8) 

WOMEN WELFARE 

The main aim of women welfare is to improve the status of the women by providing opportunities in 

education, employment and economic independence  

Need of women welfare: Generally women faces the following problem in the society. So there is an urgent 

need for policy reforms and more stringent legislations, education and legal awareness among women for 

checking injustice towards her. 

1. Generally women suffer gender discrimination and devaluation at home, at work pace, in matrimony, 

in public life and power. 

2. High number of cases of dowry deaths, rapes, domestic violence, criminal offences and mental 

torture to women. 

3. The human rights of women are violated, in the male dominated society. 

4. Generally in policy making and decision making process, women are neglected. 

Objectives of women welfare 

To overcome the above problems, a sound national strategy is needed with the following objectives. 

� To provide education. 

� To impart vocational training. 

� To generate awareness about the environment. 

� To improve the employment opportunities. 

� To aware problems of population. 

� To restore the dignity, status, equality and respect for women. 
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Objectives of A National Commission For Women  

A national commission for women has been created by government of India, its main objectives are: 

� To examine constitutional and legal rights for women. 

� To review existing legislations. 

� To sensitize the enforcement and administrative machinery to women’s causes. 

Environmental Degradation and Women Welfare 

The developmental work not only affects the natural environment but also affects the traditional, social, 

cultural, family life of women. 

Example: After losing the forest cover and getting rehabilitated from their native places, men usually 

migrate to towns for some job while the women are left behind to look after their family with little 

resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare 

� The national network for women and mining(NNWM): It is fighting for a “gender audit” of 

India’s mining companies. 

� United Nations decade for women: It witnessed inclusion of several women welfare related issues 

on international agenda. 

� International convention on the elimination of all forms discrimination against women: It has 

created an international standard for protection and promotion of women’s human and socio-

economic upliftment. 

� Non-government organizations (NGO’s) as Mahila Mandals: It creates awareness among women 

of remote villages to empower them, train them, educate them and help them to become 

economically self-dependent. 

� Ministry for women and child development: It aims to work for the upliftment of women by 

family planning, health care, education and awareness. 

CHILD WELFARE 

Of 21 million children born every year in India, 20 million children in our country are estimated to be 

working as child labours in various hazardous industries like match industry, fire work industry, pottery 

industry. 

Reason for child labours 

� Poverty: Poverty is the main reason to force these children to work in unhealthy conditions. 

� Want of money: Parents require money for their family, so they are in a position to send their 

children for work. 

Child welfare programs in India 

(1) Integrated Child Development Services (ICDS): It is implemented by Ministry of Women and Child 

Development. 
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     It aims at enhancing the health nutrition and learning opportunities of infants, young children (0-6 years) 

and their mothers. This scheme provides an integrated approach for converging basic services through 

community based workers and helpers. 

(2) Crèche scheme for the children of working mothers: It is launched by the Ministry of Women and 

Child Development. 

(3) Reproductive and child health programme: It is implemented by the Ministry and family welfare. It 

provides effective maternal and child health care, micronutrient interventions for vulnerable groups, 

reproductive health services for adolescent. 

(4) Pulse polio immunization programme: It is implemented by the Ministry of Health and Family welfare 

for all the children below five years. The programme includes child health care, universal immunization 

programme, control of deaths due to acute respiratory infections, etc. 

(5) Sarva Shiksha Abhiyan: It is implemented by the Development of Education. For school, it provides 

infrastructure and quality improvement in education of the children. 

The objectives of Sarva Shiksha Abhiyan are: 

• All children to be in school. 

• Universal retention by 2010. 

• Bridging all gender and social gaps at primary stage by 2007 and at elementary education level by 2010. 

(6) Kasturibai Gandhi Balika Vidyalaya: It is a new scheme implemented by the department of 

education. It enable opening of 750 special residential schools for the girl child belonging to SC/ST and 

other backward classes. 

(7) Mid-day meal scheme: It aims for universal enrolment and retention of children. 

(8) Integrated programme for street children: It is implemented by the Ministry of Social Justice and 

Empowerment. It provides care to children in difficult circumstances. 

(9) Child helpline: It is a toll free telephone service. Anyone can call for assistance in the interest of 

children. 

(10) Other programs: These include 

(i) National Rural Health Mission (ii) Elimination of child labour (iii) Prevention of offences against 

children (iv) Child Budgeting (v) Pilot projects for combating trafficking of Women and Children. STUCOR A
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Question Paper Code: 97087 

B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER /DECEMBER 2014 

Common to Third/Fourth/Fifth/Sixth Semester 

Civil Engineering 

GE8291 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(.) Time: Three Hours                                                                                         Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. What is an abiotic environment? 

Abiotic environment: Non-living component of the environment. Example: Air, water, etc. 

2. What are called endangered species? 

Endangered species: A species is said to be endangered, when its number has been reduced to a 

critical level. Unless it is protected and conserved, it is in immediate danger of extinction.  

Example: African elephant, Gaint Panda, Blue whale, Siberian Tiger, etc. 

3. Mention the effects of ozone on plants. 

Effects of ozone on plants: 

• Ozone enters plants through leaf openings called stomata and oxidizes plant tissue, causing 

changes in biochemical and physiological processes.  

• Growth effects: Example: premature leaf loss, reduced photosynthesis, and reduced leaf, root, 

and total dry weights can occur in sensitive plant species.  

4. List the sources of marine pollution. 

Sources of marine pollution:  

• Waste Disposal: Disposal of domestic sewage, run off from agricultural areas and untreated 

industrial waste. 

• Oil pollution: Shore based industries and transport activities, oil discharges from ship, off-

shore drilling and natural submarine seepage. 

5. What are renewable resources? 

Renewable energy resources: These resources are capable of being regenerated by ecological 

processes within a reasonable time period. Examples: Water, soil, air, etc. 

6. Define the term landslide. 

Landslide: It is the downward and outward movement of a slope composed of earth materials such 

as rock, soil and artificial fills. 

7. What is rain water harvesting? 

Rain water harvesting: It is a technique of capturing and storing of rainwater for future utilisation. 

8. What are the objectives of water act? 

Objectives of Water Act: 
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• Prevention and control of water pollution 

• Maintaining or restoring the wholesomeness of water. 

• Establishing central and state boards for the prevention and control of water pollution. 

9. Define the term Nuclear energy. 

Nuclear energy: It is the energy released during nuclear fission or fusion, when used to generate 

electricity. 

10. What are the sources of HIV infection? 

Sources of HIV infection: 

• Using needles or syringes, contaminated with small quantities of blood from HIV positive 

person, also transmit HIV to others. 

• HIV can also pass from infected mothers to their babies during pregnancy, delivery or breast 

feeding. 

PART B – (5 × 16 = 80 Marks) 

11. (a) (i) Define ecosystem. Give an account of structure and function of grassland ecosystem. 

           (8) 

ECOSYSTEM: A group of organisms interacting among themselves and with environment is known as 

ecosystem. 

GRASSLAND ECOSYSTEM: About 20% of world’s land is covered by grasslands. 

 Types and features of grasslands 

1. Tropical Grassland: they are found near borders of tropical rain forests. They have high temperature 

and moderate rainfall(40 to 100cm). 

2. Temperate grassland: They are found in centres of continents, on flat, sloped hills. They have cold 

winters and hot summers.  

3. Polar grassland: They are found in arctic polar region and have severe cold and strong wind with 

snow and ice. 

Characteristics of grassland ecosystem 

1. Grassland ecosystem is plain land occupied by grasses. 

2. Soil is rich in nutrients and organic matter. 

 Structure and function of grassland ecosystem 

1. Abiotic components: Eg., Nutrients (C,H,O,N,P,S) supplied by CO2, H2O,nitrates,phosphates and 

sulphates. 

2. Biotic components:  

(a) Producers: Grasses, shrubs 

(b) Consumers:  

        (i) Primary consumers: Cows, deer 

        (ii) Secondary consumers: Snakes, lizards 

        (iii) Tertiary consumers: Eagles 
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(c) Decomposers: Fungi and bacteria.  

 

      11. (a) (ii) What is biodiversity? Discuss the values and significance of biodiversity. (8) 

BIODIVERSITY is defined as “the variety and variability among all groups of living organisms and the 

ecosystems in which they occur”. 

Significance of biodiversity 

1. It is very important for human life as we depend on plants, animals and micro organisms for food, 

medicine etc. 

2. It protects fresh air, clean water and soil. 

VALUES OF BIODIVERSITY 

Biosphere is the life supporting system to human beings where each organism has its own significance.  

Classification and Importance of values of Biodiversity   

1. Consumption use value: Direct use values. Example: Food, drugs, fuels 

(a) Food: 80-90% food crops has domesticated. A large number of wild animals are also consumed as food. 

Examples: Cerophagia bulbosa (Central India and Western Ghats), Codonopisis (Himalayan region), Cicer 

microphyllum (Kashmir) etc. 

(b) Drugs: 70% of modern medicines are obtained from plant and animal extracts. 20,000 plant species are 

used in Unani, Ayurveda and Sidha forms of medicine. 

Examples: 

1. Germany – uses more than 2500 plant species in Homeopathy and other systems of medicine. 

2. India – 3000 plant species in Ayurveda, Homeopathy and Unani. 

3. 85% of plants are globally used in medicine. 

4. Bee sting venom is used to cure arthritis. 

Product Source Use 

Penicillin Fungus Antibiotic 

Streptomycin Actinimycete Antibiotic 

Tetracycline Bacterium Antibiotic 

Digitalis Foxglove Heart stimulant 

Quinine Cinchona bark Malaria treatment 

 

(c) Fuel: Firewoods are directly consumed by villagers. Fossil fuels like coal, petroleum and natural gas on 

combustion are products of fossilized biodiversity. 

2. Productive use value 

Biodiversity products can be derived from plants and animals and they have commercial value. 

Animal products 
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Animal product Animal 

Silk Silk worm 

Wool Sheep 

Musk Musk deer 

Tusk Elephant 

Leather All animals 

Food Fish and animals 

Plant products 

Plant product Industry 

Wood Paper and pulp industry, plywood industry, 

railway sleeper industry 

Cotton Textile industry 

Fruits, vegetables Food industry 

Ivroy Ivory works 

Pearl Pearls industry 

 

(a) Rice – 22% cropped area, Cereals – 39% cropped area. 

(b)  Oil seed production – helps in saving large amount of foreign exchange spent on importing edible 

oils. 

3. Social use value 

It refers to the manner in which bio resources are used in the society. The value associated with social life, 

religious and spiritual aspects of peoples life comes under this. 

Examples: Holy plants – Neem, peepal, lotus, etc. The leaves and fruits of these plants are used in worship. 

Holy animals – Cow, snake, peacock, etc. 

4. Ethical/Existence value 

This involves ethical issues like” all life must be preserved”. In countries like India biodiversity has great 

value on religious and cultural basis as our rich heritage teaches us to worship plants, animals, rivers and 

mountains. Ethical value means that a species may or may not be used, but its existence in nature gives us 

pleasure. Examples are 

1. River Ganga is considered as Holy River. 

 2. Vembu, tulsi, vengai are some of the trees which are worshiped by Tamilians. 

 3. Though we are not deriving anything directly from animals like kangaroo, zebra or giraffe we feel that 

these should exist. 

5. Aesthetic value 

The beautiful nature of plants and animals insistes us to protect biodiversity. The most important aesthetic 

value of biodiversity is eco-tourism. Examples, 
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1. Eco-tourism: People from far off places spend lot of time and money to visit beautiful places, where 

they can enjoy aesthetic value of biodiversity and this is eco-tourism. 

2. The pleasant music of wild birds, colour of butterfly, flowers and peacocks are very important for 

their aesthetic value. 

6. Option value 

These are the potentials of biodiversity that are presently unknown and need to be known. The optional 

values of biodiversity suggest that any species may be proved to be a valuable species after someday. 

Examples: 

1. The growing biotechnology field is searching for a species for causing the diseases of Cancer and 

AIDS. 

2. Medicinal palnts and herbs play a very important role in our Indian economic growth. 

(Or) 

11. (b) (i) With a neat sketch discuss the Nitrogen cycle.      (8)   

NITROGEN CYCLE 

 

Nitrogen is present in the atmosphere as molecular N2 (78%). It is present in all food forms. Eg., 

proteins, amino acids etc. 

The N2 in the atmosphere is fixed by nitrogen fixing bacteria as nitrates in the soil. This is then used by 

plants for biosynthesis of food (vitamins, proteins etc). This food moves through the food chain. When 

animals and plants die, the organic nitrogen in them are decomposed by decomposers (ammonifying and 

nitrifying bacteria) into ammonia, nitrites and nitrates which are again used by plants. The denitrifying 

bacteria can directly convert nitrates into molecular N2. 
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NITRIFICATION DENITRIFICATION 

Conversion of ammonia to nitrates Conversion of nitrates to N2 

Done by nitrifying bacteria Done by denitrifying bacteria 

Eg., Nitrobacter, Nitrosomonas Eg., Pseudomonas, Fluorescence 

 

11. (b) (ii) What do you mean by conservation of biodiversity? State and explain the basic  

                  approaches to wild life conservation.      (8) 

CONSERVATION OF BIODIVERSITY 

Definition: 

Conservation as defined as “the management of biosphere so that it will yield the greatest sustainable benefit 

to present generation while maintaining its potential to meet the needs of future generation. 

TYPES OR STRATERGY OF BIODIVERSITY CONSERVATION 

There are two types of biodiversity 

1. In-situ conservation (within habitat) 

2. Ex-situ conservation (outside habitat) 

1. IN-SITU CONSERVATION 

In-situ conservation involves protection of fauna and flora within its natural habitat, where the species 

normally occurs is called in-situ conservation. The natural habitats or ecosystems maintained under in-situ 

conservation are called “protected areas”. 

Important in-situ conservation: Biosphere reserves, National parks, Wildlife sanctuaries & Gene 

sanctuary 

Methods of in-situ conservation 

Around 4% of total geographical area of the country is used for in-situ conservation. It is the best method for 

long term protection of biodiversity. 

In-situ conservation Numbers available 

Biosphere reserves 7 

National parks 80 

Wild-life sanctuaries 420 

Botanical gardens 120 

 

1. Biosphere Reserves 

Biosphere reserves cover large area, more than 5000 sq.km. It is used to protect species for long 

time. Some important Biosphere reserves in India 

Name of biosphere State 

Nanda Devi U.P 

Nokrek Meghalaya 
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Manas Assam 

Sunderbans West Bengal 

Role of biosphere reserves 

• Gives long term survival of evolving ecosystem. 

• Protects endangered species. 

2. National Park 

A national park is an area dedicated for the conservation of wildlife with its environment. It is usually a 

small reserve covering an area of about 100-500 kms. Within the biosphere reserves, one or more national 

parks also exist. 

National Park State Important wildlife 

Kaziranga Assam One horned rhino 

Gir National park Gujarat Indian Lion  

Corbett U.P Tiger  

Periyar Kerala Tiger, elephant 

Rathambore Rajasthan Tiger 

Role of a National park 

1. Used for enjoyment through tourism, without affecting the environment. 

2. Used to protect, propagate and develop the wildlife. 

Restrictions 

1. Grazing of domestic animals inside the national park is prohibited. 

2. All private rights and forestry activities are prohibited within a national park. 

3. Wildlife Sanctuaries 

A wildlife sanctuary is an area which is reserved for the conservation of animals only. At present, there are 

492 wildlife sanctuaries in our country.  

Name of sanctuary State Major wildlife 

Hazaribagh Sanctuary Bihar Tiger, leopard 

Mudumalai wildlife sanctuary Tamil Nadu Elephant,tiger,  leopard 

Vedanthangal bird sanctuary Tamil Nadu Water birds 

Wild ass sanctuary Gujarat Wild ass, wolf 

 

Role of wildlife sanctuaries 

1. Protects animals only. 

2. Allows operations such as harvesting of timber, collection of forest products, private ownership 

rights and forestry operations provided it doesn’t affect animals adversely.  

Restrictions 

Killing, hunting, shooting or capturing of wildlife is prohibited except under the control of higher authority. 
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4. Gene sanctuary 

A gene sanctuary is an area wher plants are conserved. 

Examples 

In northern India two gene sanctuaries are found 

• One gene sanctuary for citrus (lemon family) and 

• One gene sanctuary for pitcher plant (an insect eating plant). 

5. Other projects 

For the collection and conservation of certain animals some special projects are framed in our county. 

Examples: Project Tiger, Project Elephant, Crocodile breeding project, etc. 

Advantages of in-situ conservation 

1. It is very cheap and convenient method. 

2. The species gets adjusted to natural disasters like drought, floods and forest fires. 

Disadvantages of in-situ conservation 

1. A large surface area of the earth is required to preserve biodiversity. 

2. Maintenance of the habitats is not proper, due to shortage of staff and pollution. 

 

12. (a) (i) Describe the various chemical and photochemical reactions in the atmosphere. (8) 

CHEMICAL AND PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE 

       FORMATION OF SMOG:       SMOG = SMOKE + FOG 

Brownish smoke like appearance formed on clear sunny days. 

      TYPES OF SMOG: 

� London Smog 

� Los Angles smog (or) Photochemical smog 

LONDON SMOG:      Coal smoke + fog 

Fog = SO2 + SO3 + Humidity 

Reason:  

             SO2 + (O)                           SO3 

             SO3 + H2O                         H2SO4 

       LOS ANGLES SMOG: Formed by combination of NO, NO2, CO2, H2O, CO, SO2 and unburnt  

       hydrocarbon particles. 

N2 + O2                       2NO 

2NO + O2                     2NO2 

                               sunlight    

NO2                       NO + [O] 

                 O2 + [O]                      O3 

Hydrocarbon + O2, O, NO2, NO                       oxidized hydrocarbon 

Oxidized hydrocarbon + O3 + humidity                     photochemical smog 
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      Health Effects of Smog 

• Causes irritation to eyes and lungs. 

• Irritates nose, throat, etc. 

• Causes bronchial irritation. 

Environmental Effects of Smog 

• Produces acid rain. 

• Damages plants and trees. 

• Reduce visibility. 

Remedial Measures of Smog 

• By decreasing nitrogen oxides and hydrocarbon levels in the air. 

• By using unleaded petrol in automobiles. 

PEROXY ACETYL NITRATES (PAN) 

• Secondary pollutant present in photochemical smog. 

• Lachrymatory substance. 

• Thermally unstable. 

• Decomposes into peroxy ethanoyl  radicals and NO2. 

• It is an oxidant and stable than ozone. 

Harmful Effect: 

• Lower concentration – respiratory and eye irritation, toxic in nature. 

• Higher concentration – Extensive damage to vegetation, skin cancer. 

Sources: 

• Comes from the degradation of isoprene hydrocarbon, acylation. 

• Blended gasoline with ethanol. 

PRODUCTION OF PAN 

      Formed by photochemical reaction between hydrocarbons, nitrogen oxides and light. 

      STEP 1: Unburnt hydrocarbons undergo oxidation to give aldehydes, ketones and dicarbonyl   

      compounds, which creates peroxyacyl radicals. 

                                             

      STEP 2: Peroxyacyl radicals combine with NO2 to form peroxyacyl nitrates. 
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      Environmental Effects: 

• Damages plants. 

• React explosively. 

 

12. (a) (ii) Explain the sources, effects and control measures of noise pollution.  (8) 

NOISE POLLUTION is defined as, “the unwanted, unpleasant or disagreeable sound that causes 

discomfort for all living being.” 

Unit:  The sound intensity is measured in decibel (dB), which is tenth part of the longest unit Bel. One dB is 

equal to the faintest sound, a human ear can hear. 

Noise level 

      Normal conversion sound ranges from 35 dB to 60 dB. Impairment of hearing takes place due to 

exposure to noise of 80 dB or more. Noise above 140 dB becomes painful. 

Types and source (causes) of noise 

� Industrial noise. 

� Transport noise. 

� Neighbourhood noise. 

1. Industrial noise: Highly intense sound or noise pollution is caused by many machines. There exists a 

long list of sources of noise pollution including different machines of numerous factories, industries and 

mills. Industrial noise, particularly from mechanical saws and pneumatic drill is unbearable and is a 

nuisance to public. 

Recently, it has been observed ny the Institute of Otto-Rino Laryngology, Chennai that enormously 

increasing industrial pollution has damaged the hearing of about 20% workers. 

Examples: In the steel industry, the workers near the heavy industrial blowers are exposed to 112 dB for 

eight hours and suffer from the occupational pollution. 

2. Transport Noise: The main noise comes from transport. It mainly includes road traffic noise, rail traffic 

noise air craft noise. The number of road vehicles like motors, scooters, cars, motor cycles, buses, trucks and 

particularly the diesel engine vehicles has increased enormously in recent years. 

      That is why; this form of pollution is gaining importance, especially in large and overcrowded towns and 

cities. According to experts, the noise level in most of the residential areas in metropolitan cities is already 

hovering on the border line because of vehicular noise pollution. 

     A survey conducted in metropolitan cities has shown that noise level in Delhi, Bombay and Calcutta is as 

high as 90dB. Inhabitants of cities are subjected to this most annoying form of transport noise which 

gradually deafens them. 

3. Neighborhood Noise: This type of noise includes disturbance from household gadgets and community. 

Common noise makers are musical instruments, TV, VCR, radio transistors, telephones, and loudspeakers 

etc. Ever since the industrial revolution, noise in environment has been doubling every ten years. 
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Effects of noise pollution 

1. Noise pollution affects human health, comfort and efficiency. It causes contraction of blood vessels, 

makes the skin pale, and leads to excessive secretion of adrenalin hormone into blood stream which is 

responsible for high blood pressure. Blaring sounds have known to cause mental distress, heart attacks 

neurological problems, birth defects and abortions. 

2. It causes muscles to contract leading to nervous breakdown, tension etc., 

3. These adverse reactions are coupled with a change in hormone content of blood, which in   turn increase 

the rate of heart beat, constriction of blood vessels, digestive spasms dilation of pupil of eye. 

4. It affects health efficiency and behaviours. It may cause damage to heart, brain, and   kidneys, liver and 

may also produce emotional disturbances. 

5. The most immediate and effect of noise is impairment of hearing which diminishes by the damage of 

some part of auditory system. When exposed to very loud and sudden noise acute damage occurs to the ear 

drum. Prolonged exposure to noise of certain frequency patter will lead to chronic damage to the hair cells in 

the inner ear. 

6. In addition to serious loss of hearing due to excessive noise, impulsive noise also causes psychological 

and pathological disorders. 

7. Ultrasonic sound can affect the digestive, respiratory, cardio vascular systems semicircular canals of the 

internal ear. The rate of heart beat may also be affected. It may also be the type of noise. 

8. Brain is also adversely affected by loud and sudden noise as that of jet and aero plane noise etc. People 

are subjected to Psychiatric illness. 

9. Recently it has been reported that blood is also thickened by excessive noises. 

10. It is quite surprising that our optical system is also a prey for noise pollution. Pupillary dilation, 

impairment of night vision and decrease in the rate of colour perception are some of its severe effects. 

Control measures of noise pollution 

1. Source control: This may include source modification such as acoustic treatment to machine surface, 

design changes, limiting the operation timing and so on. 

2. Transmission Path Intervention: This may include containing the source inside a sound insulating 

enclosure, construction of noise barrier or provision of sound absorbing materials long the path. 

3. Receptor control: This includes protection of the devices such as ear plugs for operating noisy 

dissipation and deflection methods 

4. Oiling: Proper oiling will reduce the noise from the machines. 

(Or) 

12. (b) (i) Write informative notes on water treatment processes.    (8) 

WASTE WATER (OR) SEWAGE TREATMENT 

  Objectives of waste water treatment 

� To convert harmful compounds into harmless compounds. 

�To eliminate the offensive smell 
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�To remove the solid content of the sewage. 

�To destroy the disease producing microorganisms. 

Treatment process 

      The sewage (or) waste water treatment process involves the following steps. 

I. Preliminary treatment 

       In this treatment, coarse solids and suspended impurities are removed by passing the waste water 

through bar and mesh screens. 

II. Primary treatment (or) settling process 

      In this treatment, greater proportion of the suspended inorganic and organic solids is removed from the 

liquid sewage by settling. In order to facilitate quick settling coagulants like alum, ferrous sulphates are 

added. These produce large gelatinous precipitates, which entrap finely divided organic matter and settle 

rapidly. 

Al2(SO4)3 + 6H2O � 2Al(OH)3 + 3H2SO4 

III. Secondary (or) biological treatment 

     In this treatment, biodegradable organic impurities are removed by aerobic bacteria. It removes up to 

90% of the oxygen demanding wastes. This is done by trickling filter or activated sludge process. 

(a) Trickling filter process 

      It is a circular tank and is filled with either coarse or crushed rock. Sewage is sprayed over this bed by 

means of slowly rotating arms. 

     When sewage starts percolating downwards, microorganisms present in the sewage grow on the surface 

of filtering media using organic material of the sewage as food. After completion of aerobic oxidation the 

treated sewage is taken to the settling tank and the sludge is removed. This process removes about 80-85% 

of BOD. 

 

(b) Activated sludge process 

     Activated sludge is biologically active sewage and it has a large number of aerobic bacteria’s, which can 

easily oxidize the organic impurities. 
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      The sewage effluent from primary treatment is mixed with the required amount of activated sludge. Then 

the mixture is aerated in the aeration tank. Under these conditions, organic impurities of the sewage get 

oxidized rapidly by the microorganisms. 

    After aeration, the sewage is taken to the sedimentation tank. Sledges settle down in this tank, called 

activated sludge, a portion of which is used for seeding fresh batch of the sewage. This process removes 

about 90-95% of BOD. 

 

IV. Tertiary treatment 

    After the secondary treatment, the sewage effluent has a lower BOD (25ppm), which can be removed by 

the tertiary treatment process. 

    In the tertiary treatment, the effluent is introduced into a flocculation tank, where lime is added to remove 

phosphates. From the flocculation tank the effluent is led to ammonia stripping tower, where pH is 

maintained to 11 and the NH4 is converted to gaseous NH3.then the effluent is allowed to pass through 

activated charcoal column, where minute organic wastes are absorbed by charcoal. Finally the effluent water 

is treated with disinfectant (chlorine). 

V. Disposal of sludge 

     This is the last stage in the sewage treatment. Sludge formed from different steps can be disposed by 

�Dumping into low-lying areas. 

�Burning of sludge (incineration) 

�Dumping into the sea 

�Using it as low grade fertilizers. 

                                  

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



14 

 

12. (b) (ii) Describe the role of individual in the prevention of pollution.     (8)   

Role and responsibility of individual participation in environmental protection 

1. Plant more trees. 

2. Help more in pollution prevention than pollution control. 

3. Use water, energy other resources effectively. 

4. Purchase recyclable, recycled and environmentally safe products. 

5. Use CFC free refrigerators. 

6. Use natural gas than coal 

7. Reduce deformation. 

8. Increase use of renewable resources. 

9. Remove NOx from motor vehicular exhaust. 

10. Use office machines in well ventilated areas. 

 

13. (a) (i) Discuss the causes and effects of deforestation.     (8) 

DEFORESTATION is the process removal of forest resources due to manmade activities. Deforestation 

means destruction of forests.  

Causes of Deforestation 

1. Developmental Projects:   Development projects cause  deforestation in two ways. 

       1. Through submergence of forest area underwater. 

       2. Destruction of forest area. 

Examples: Big dams, hydroelectric projects, Road construction etc., 

2. Mining operations:   Mining have a serious impact on forest areas. Mining operation reduces the forest 

area. 

Examples: Mica, coal, manganese, limestone, etc., 

3. Raw materials for industries: Wood is the important raw material for so many purposes. 

Examples: For making boxes furniture’s, plywood, match-boxes, pulp, etc., 

Every year in India, the demand for wood is increased. 

4. Fuel requirements: In India both rural and tribal population is dependent on the forest for meeting their 

daily need of fuel wood, which leads to the pressure on forest, ultimately to deforestation. 

5. Shifting cultivation: The replacement of natural forest ecosystem for monospecific tree plantation can 

lead to disappearance of number of plant and animal species. 

Examples:  India is the richest nation with more than15,000 species of plants, many of which is endangered 

due to deforestation. 

6. Forest fires: Forest fire is one of the major causes for deforestation. Due to human interruption and rise in 

ambient temperature, forest fire happens often nowadays. Thus, due to forest fire thousands of forest area 

gets destructed. 

 Consequences (or) ill effects (or) impact of deforestation on the environment 
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  Since many people are dependent on the forest resources, deforestation will have the following social,  

economic and ecological effects. 

1. Global warming: The cutting and burning of forest trees increases the CO2 content in the atmosphere, 

which inturn changes the global climatic pattern, rising sea levels and depletion of the protective ozone 

layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of genetic 

diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, drought. Natural vegetation acts as 

a natural barrier to reduce the wind velocity, this in turn reduces soil erosion, 6000 million tons of soil get 

eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and changes. When the 

plants no longer exist, animals that depend on them for food and habitat become extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

 

13. (a) (ii) What is land degradation? Discuss the factors responsible for land degradation.(8) 

LAND DEGRADATION is the process of deterioration of soil or loss of fertility of the soil.           

FACTORS 

(1) Man induced landslides 

Various anthropogenic activities like hydroelectric projects, large dams, reservoirs, construction of roads 

and railway lines, construction of buildings, mining etc are responsible for clearing of large forested areas. 

(2) Soil erosion: The literal meaning of soil erosion is wearing away of soil. Soil erosion is defined as the 

movement of soil components, especially surface litter and top soil from one place to another. Soil erosion 

results in the loss of fertility because it is the top soil layer which is fertile. Soil erosion is basically of two 

types based upon the cause of erosion: 

(i) Normal erosion or geological erosion: caused by the gradual removal of top soil by natural processes 

which bring equilibrium between physical, biological and hydrological activities and maintain a natural 

balance between erosion and renewal. 

(ii) Accelerate erosion: This is mainly caused by man made activities and the rate of erosion is much faster 

than the rate of formation of soil. Overgrazing, deforestation and mining are some important activities 

causing accelerated erosion. 

There are two types of agents which cause soil erosion. 

(i) Climatic agents: water and wind are the climatic agents of soil erosion. Water affects soil erosion in the 

form of rain. 

Water induced soil erosion is of following types: 

(a) Sheet erosion: When there is uniform removal of a thin layer of soil from a large surface area, it is called 

sheet erosion. 
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(b) Rill erosion: when there is rainfall and rapidly running water produces finger-shaped grooves or rills 

over the area, it is called rill erosion. 

(c) Gully erosion: When the rainfall is very heavy, deeper cavities or gullies are formed, which may be U or 

V shaped. 

(d)  Slip erosion: This occurs due to heavy rainfall on slopes of hills and mountains. 

(e) Stream bank erosion: During the rainy season, when fast running streams take a turn in some other 

direction, they cut the soil and make caves in the bank.  

(Or) 

13. (b) (i) What are the changes caused by agriculture and overgrazing?    (8)  

CHANGES CAUSED BY OVERGRAZING AND AGRICULTURE  

OVERGRAZING 

Overgrazing is a process of “eating away the forest vegetation without giving it a chance to regenerate”.  

Effects (or) impacts of overgrazing  

(i) Land degradation: Overgrazing removes the cover of vegetation over the soil and the exposed soil gets 

compacted. So the roots of the plant cannot go much deep into the soil and the adequate soil moisture is not 

available.  

(ii) Soil erosion: Due to overgrazing by livestock, the cover of vegetation is removed from the soil. The 

roots of the grass are very good binders of the soil. When the grasses are removed, the soil becomes loose 

and gets eroded by the action of wind and rainfall.  

(iii)Loss of useful species: Overgrazing also affects the composition of plant population and their 

regeneration capacity. The grassland consists of grasses and forbs with high nutritive value. When the 

livestock grazes the grasses heavily, the root stocks, which carry the food reserve gets destroyed. Now other 

secondary species will appear in their place, which are less nutritive in nature. Some livestock keep on 

overgrazing these species also.  

 

AGRICULTURE 

Agriculture is an art, science and industry of managing the growth of plants and animals for human use.  

Types of Agriculture 

The two major types of agricultural systems are: Traditional agriculture and Modern agriculture 

1.Traditional agriculture: 

     It involves a small plot, simple tools, surface water organic fertilizers and a mix of crops. They produce 

enough food to feed their families and to sell it for their income.  

Effects (or) impacts of Traditional agriculture  

(i) Deforestation: Cutting and burning of trees in forests to clear the Ia for cultivation results in loss of 

forest cover.  

(ii) Soilerosion: Clearing of forest cover exposes the soil to wind and rainfall, resulting in loss of top fertile 

soil layer.  
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(iii) Loss of nutrients: During cutting and burning of trees, the organic matter in the soil gets destroyed and 

most of the nutrients are taken up by the crops within a short period. Thus the soil becomes poor in nutrient, 

which makes the farmers shift to another area.  

Modern agriculture 

        It makes use of hybrid seeds of single crop variety, high-tech equipments, lot of fertilizers, pesticides 

and water to produce large amount of single crops.  

Impacts of modern agriculture (or) Adverse effects of agricultural practices 

(1) Problems in using fertilizers 

(a) Micronutrient imbalance.  

 Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus and potassium  

which are macronutrients When, excess of the fertilizers are used in the fields, it causes micronutrient 

imbalance.  

(b) Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields; they leach deep into the soil and contaminate the 

ground water. The nitrate concentration in the water gets increased. When the nitrate concentration exceeds 

25 mg / lit, they cause serious health problem called “Blue Baby syndrome” This disease affects infants and 

leads even to death.  

(c) Eutrophication  

A large proportion of N and P fertilizers used in crop fields is washed off by the runoff water and reaches 

the water bodies causing over nourishment of the lakes. This process is known as Eutrophication.  

     Due to eutrophication lakes get attacked by algal blooms. These algal species use up the nutrients rapidly 

and grow very fast. Since the life time of the algal species are less they die quickly and pollute the water, 

which in turn affect the aquatic life.  

(2) Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i) First generation pesticides: Sulphur, arsenic ,lead are used to kill the pests. 

(ii) Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the pests.  

        Although these pesticides protect our crops from huge losses due to pests, they produce number of side-

effects.  

(a) Death of non-target organisms  

Many insecticides not only kill the target species, also kill the several non-target species, which are useful to 

us.  

(b)Producing new pests 

Some pest species usually survive even after the pesticides spray, which generates highly resistant 

generations. They are immune to all type of pesticides and are called super pests.  
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(c) Bio-magnification : Many of the pesticides are non-biodegradable and keep on concentrating in the food 

chain. These process is called bio-magnification. These pesticides in a bio-magnified form is harmful to the 

human beings.  

(d) Risk of cancer  

(3) Water logging 

           Water logging is the land where water stand for most of the year. 

Problems in water logging 

 During water1ogged conditions, pore-voids in the soil get filled with water and the soil-air gets depleted. In 

such a condition the roots of the plants do not get adequate air for respirations, mechanical strength of the 

soil decreases and crop yield falls.  

(4) Salinity  

The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of dissolved salts in 

the topsoil. This process of accumulation of salts is called salinity of the soil.The saline soils are 

characterized by the accumulation of soluble salts like sodium chloride, calcium chloride, magnesium 

chloride, sodium sulphate, sodium bicarbonates and sodium carbonates. The pH of the water exceeds 8.0 

(alkaline).  

Problems in salinity  

Most of the water, used for irrigation comes only from canal or ground, which unlike rainwater contains 

dissolved salts. Under dry climates, the water gets evaporated. 

  

13. (b) (ii) Discuss the production of Biogas. Mention its uses.    (8) 

BIOGAS (OR) GOBAR GAS 

Biogas is a mixture of various gases formed by anaerobic degradation of biological matter (cow dung) in 

the absence of free oxygen. 

Composition of biogas: 

 

Compound Percentage 

Methane 50 -75 

Carbon dioxide 25 – 50 

Nitrogen 0 - 10 

Hydrogen 0 – 1 

Hydrogen sulphide 0 -3 

Oxygen 0 

 

Production of biogas: 

Biogas is produced in a biogas plant. 
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Construction:  

 

 

       Biogas plant consists of a well like underground tank (called digester) covered with dome shaped roof 

with a gas outlet pipe. The dome of the digester acts as gas holder. On the left hand side of the digester there 

is a sloping inlet chamber through which cattle dung + water slurry is introduced. On the right hand side, 

there is a outlet chamber through which spent dung slurry gets collected. 

Working: 

     Slurry (animal dung + water) is fed into the digester through the inlet chamber. The slurry, in the 

digester, is left for about two months for fermentation. Anaerobic micro-organisms are responsible for this 

action. As a result of anaerobic fermentation, biogas is collected in the dome. When sufficient amount of 

biogas is collected in the dome, it exerts a large pressure on the slurry and this in turn forces the spent slurry 

to the over flow tank through the outlet chamber. 

     Once the biogas plant starts functioning more and more slurry may be fed into the digester to get 

continuous supply of bio gas. 

Uses of biogas: 

•It is used for cooking food and heating water. 

•It is used to run engines. 

•It is also used as an illuminant in villages. 

•It is used for running tube well and water pump set engines. 

  

14. (a) (i) What are the objectives of water conservation? How is it carried out?   (8) 

OBJECTIVES OF WATER CONSERVATION: 

• Due to changes in environmental factors the quality and reliability of water are not high. 

• As population increases, the requirement is more. 

• Due to deforestation, the annual rainfall is also decreasing. 

• Over exploitation of ground water, leads to drought. 

METHODS OF WATER CONSEVATION 

� RAIN WATER HARVESTING 

� WATERSHED MANAGEMENT 
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RAIN WATER HARVESTING 

Rain water harvesting is a technique of capturing and storing rain water for future utilization. 

NEED (OR) OBJECTIVES OF RAIN WATER HARVESTING 

� To meet the increasing demands of water. 

� To raise the water table by recharging the ground water. 

� To reduce the ground water contamination from intrusion of salt water. 

� To reduce surface run-off loss and soil erosion. 

� To minimize water crisis and water conflicts. 

� To stop land subsidence. 

CONCEPT OF RAIN WATER HARVESTING 

     From the rooftop water is collected through drain pipes (the first runoff is allowed to drain away as it 

may contain impurities) and diverted to a storage tank through a filter unit. The surplus water from this tank 

is connected either to an existing well or recharge pits constructed for this purpose. In case of open space 

areas such as grounds, roads, open areas in houses, etc. recharge pits or trenches are constructed to harvest 

the rainwater for ground water recharge. Existing open wells and bore wells, which have become 

dysfunctional either due to lack of water or saline water intrusion, are also used for rainwater harvesting to 

recharge the ground water. Rainwater can be stored either in containers above or below ground level or it 

can be charged into ground as indicated below: 

METHODS OF RAINWATER HARVESTING 

Open space harvesting - In urban area rainwater flows away as surface runoff. This runoff could be 

caught and used for recharging aquifers by adopting appropriate methods. 

Roof top rainwater harvesting - It is a system of catching rainwater where it falls. In rooftop 

harvesting, the roof becomes the catchments, and the rainwater is collected from the roof of the 

house/building. It can either be stored in a tank or diverted to artificial recharge system. This method is less 

expensive and very common method and if implemented properly helps in increasing the ground water level. 

MEHTODS OF ROOF TOP RAIN WATER HARVESTING 

� Storage Of Direct Use 

� Recharging Ground Water Aquifers 

STORAGE OF DIRECT USE 

In this method rain water collected from the roof of the building is diverted to a storage tank. The 

storage tank has to be designed according to the water requirements, rainfall and catchment availability. 

Each drainpipe should have mesh filter at mouth and first flush device followed by filtration system before 

connecting to the storage tank. It is advisable that each tank should have excess water over flow system. 

Excess water could be diverted to recharge system. Water from storage tank can be used for secondary 

purposes such as washing and gardening etc. This is the most cost effective way of rainwater harvesting. 

The main advantage of collecting and using the rainwater during rainy season is not only to save water from 
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conventional sources, but also to save energy incurred on transportation and distribution of water at the 

doorstep. This also conserves groundwater, if it is being extracted to meet the demand when rains are on. 

RECHARGING GROUNDWATER AQUIFERS 

Ground water aquifers can be recharged by various kinds of structures to ensure percolation of 

rainwater in the ground instead of draining away from the surface. Commonly used recharging methods are:- 

� Recharging of bore wells                 

� Recharging of dug wells. 

� Recharge pits                                    

� Recharge Trenches 

� Soak ways or Recharge Shafts     

� Percolation Tanks 

Following precautionary measures should be taken while harvesting rainwater:- 

� Roof or terraces uses for harvesting should be clean, free from dust, algal plants etc. 

� Roof should not be painted since most paints contain toxic substances and may peel off. 

� Do not store chemicals, rusting iron, manure or detergent on the roof. 

� Nesting of birds on the roof should be prevented. 

(2) WATERSHED MANAGEMENT 

WATERSHED (OR) DRAINAGE BASIN – Watershed is defined as the land area from which water 

drains under the influence of gravity into a stream, lake, reservoir or other body of surface water. 

WATERSHED MANAGEMENT – The management of rainfall and resultant runoff. It involves 

conservation, regeneration and proper use of water. 

FACTORS AFFECTING WATERSHED 

� Watersheds are found to be degraded due to uncontrolled and unplanned land use activities. 

� Overgrazing, deforestation, mining, construction activities also affect and degrade various 

watersheds. 

� Drought climates also affect the watershed. 

NEED (OR) OBJECTIVES OF WATERSHED MANAGEMENT 

� To minimize the risk of floods, droughts and landslides. 

� To manage the watershed for developmental activities like domestic water supply, irrigation, 

hydropower generation, etc. 

� To protect soil from erosion by runoff. 

� To raise groundwater level. 

� To promote social forestry and horticultural activity on all suitable areas of land. 

� To develop rural areas in the region with clear plan for improving the economy of the region. 

� To manage the watershed for developmental activities like domestic water supply, irrigation, 

hydropower generation, etc. 

CONCEPT OF WATERSHED MANAGEMENT 
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Watershed is not a technology but a concept which integrates construction management and budgeting 

of rainwater through simple but discrete hydrological units. 

WATERSHED MANAGEMENT TECHNIQUES 

In watershed management, various civil structures were constructed in the catchment area to improve 

groundwater storage. 

� Trenches (Pits) – Trenches were dug at equal intervals to improve groundwater storage. 

� Earthern dam (or) Stone embankment – To check the run-off water, earthern dam must be 

constructed in catchment area. 

� Farm pond: A farm pond can be built to improve water storage capacity of the catchment area. 

� Underground barriers: Underground barriers should be built along the nullahs to raise the water 

table. 

 

14. (a) (ii) What is an earthquake? Enumerate its effects. What measures should be taken to  

                  mitigate the disaster?         (8)  

EARTH-QUAKES 

An earthquake is a sudden vibration caused on the earth’s surface due to the sudden release of 

tremendous amount of energy stored in the rocks under the earth’s crust. 

Occurrence 

   The earth’s crust has several tectonic plates of solid rock. These plates move slowly along their 

boundaries. When friction prevents these plates from slipping, stress develops and results in sudden fractures 

along the fault lines within the plates. This causes earthquakes and the violet vibrations in the earth. 

Causes of earthquakes 

1. Earthquakes are caused due to disequilibrium in any part of the earth crust. This disequilibrium is caused  

    by volcanic eruptions, hydrostatic pressure of man-made water bodies like reservoirs, dams, and lakes,  

    which in turn causes movements of plates. 

2. Underground nuclear testing. 

3. Decrease of underground water level. 

Severity of an earthquake: The severity of an earthquake is generally measured by its magnitude on 

Richter scale as shown in the below 

1. Less than 4 – Insignificant 

2. 4- 4.9         – Minor   

3. 5 – 5.9       – Damaging 

4. 6 – 6.9       – Destructive  

5. 7 – 7.9       – Major  

6. More than 8 – Great  

 

Effects of earthquakes 
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1. The shocks produced by earthquakes in hilly and mountainous area may causes landslides, which  

    damages the settlements and transport systems. 

2. It also collapses, houses and other structures due to poor construction and the people die in thousands  

    depending on the severity of the quake. 

3. Severe earthquake results in deformation of grounds surface. 

4. Tsunami, the seismic waves caused by earthquakes travel through sea water and generate high sea waves  

    called tsunami. This causes great loss of life and property. 

 Earthquake Management (or) Steps to mitigate earthquakes 

1.Damages to property and life can be prevented by constructing earthquake – resistant building in the  

   earthquake prone areas. 

2.Wooden houses are perfected in earthquake prone areas as in Japan. 

3. Seismic hazard map should give the information about the magnitude of intensity of anticipated  

    earthquakes and Seismologist should analyse the pattern of micro seismicity and indicate the possibility  

    of occurrence of earthquakes in a potential areas. 

(Or) 

14. (b) (i) Discuss the resettlement and rehabilitation of people, its problems and concerns.(8) 

RESETTLEMENT AND REHABILITATION OF PEOPLE 

     Resettlement and Rehabilitation is one of the most serious problems caused by the developmental 

activities. Though the developmental projects raise the quality and standard of living of the people of 

country, there is over exploitation of natural resources and degradation of the environment. Besides this, the 

native people are directly affected. 

CAUSES OF DISPLACEMENT OF PEOPLE 

There are so many factors which contribute to the large scale displacement of native people. 

However, the following are important factors. 

� Due to Developmental activities: Developmental activities include construction of dams, mining, 

roads, airports, ports, urban expansion, etc. These activities cause large scale displacement of local 

people from their home and loss of the traditional profession or occupation. 

Dams in India 

 In our country, a number of big and medium dams have been constructed under different valley 

projects. The most important social consequences were the displacement of millions of tirbals from their 

home land to urban areas as refugees. 

Example: 

� Hirakund Dam: It has displaced more than 20,000 people residing in about 250 villages. 

� Tehri Dam: It has displaced more than 10,000 residence of Tehri town. 

Other problems on construction of dams: 

� Submergence of valuable forest cover. 

� Water logging and its adverse effects. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



24 

 

� Extinction of wild life and plant species. 

� Possibility of an earthquake. 

� Due to Disaster: Disaster may be natural or manmade. 

(a) Natural Disaster: It includes earthquake, floods, droughts, landslides, volcanic eruptions, etc. 

(b) Manmade Disaster: It includes industrial accidents, nuclear accidents, dam burst, etc. 

� Due to conservation initiatives: These include national park, sanctuary, forest reserve, biosphere 

reserve, etc. 

RESETTLEMENT 

Resettlement is simple relocation or displacement of human population. This process does not focus 

on their future welfare. 

REHABILITATION 

Rehabilitation involves making the system to work again by allowing the systems to function 

naturally. It includes replacing the lost economic assets, safeguard employment, provide safe land for 

building, restore social services, repair damaged infrastructures, etc. 

REHABILITATION ISSUES 

In India, most of the displacements have resulted due to land requirements by the government for 

various reasons. The government has the Land Acquisition Act, 1897 for this purpose, which empowers, the 

government to serve notice to the people to vacate their land. Provision of cash compensation is lieu of the 

land vacated exists in the Act. 

IMPORTANT ISSUES 

(1) Tribals are usually the most affected among the displaced, which are already very poor. Displacement 

further increases their poverty due to loss of home, land, jobs, food security and social isolation. 

(2) Break up of families is an important social issue to which the women are the worst affected and they are 

even not given cash compensation. 

(3) The land acquisition laws ignore the communal ownership of property, which is an in built system 

among the tribals. 

(4) Even if the tribals get cash compensation, they are not familiar with the market policies and trend. 

REHABILITATION POLICY 

A sound national policy on rehabilitation and resettlement of affected people is essential. 

(1) The extent of damage and suffering that the proposed project would cause should be studied and 

ascertained before starting the project. 

(2) The rehabilitation and resettlement work should be a part of the project and all those affected 

should be rehabilitated before the commencement of the project. 

(3) The people should be rehabilitated on ‘minimum dislocation basis’, by choosing adjacent areas. 

(4) The extent of rehabilitation should meet the ends of social justice and balance development. 

 

14. (b) (ii) Briefly discuss to salient features of wildlife protection act.   (8) 
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WILDLIFE (PROTECTION) ACT, 1972, AMENDED IN 1983, 1986 AND 1991 

 This act aims to protect and preserve wildlife. Wildlife refers to all animals and plants that are not 

domesticated. Wildlife is declining due to human actions, the wildlife products – skins, furs, feathers, ivory, 

etc., Wildlife populations are regularly monitored and management strategies formulated to protect them. 

OBJECTIVES OF WILDLIFE ACT 

� To maintain essential ecological processes and life-supporting system. 

� To preserve biodiversity. 

� To ensure a continuous use of species. 

IMPORTANT FEATURES OF WILDLIFE ACT 

� The act covers the rights and non-rights of forest dwellers. 

� It provides restricted grazing in sanctuaries but prohibits in national parks. 

� The rights of forest dwellers recognized by the Forest Policy of 1988 are taken away by the 

Amended Wildlife Act of 1991. 

 

15. (a) (i) Discuss the variation of population among nations.    (8)  

VARIATION OF POPULATION AMONG NATIONS 

     Different regions of the world find themselves at different stages of demographic transition from high to 

low mortality and fertility. Their growth path also differs considerably, resulting in significant shifts in the 

geographical distribution of world population. 

At present the world’s population has crossed 6 billion. This existing population is also not evenly 

distributed; less developed countries have 80% population while the developed countries have only 20%. 

Variation of population based on age structure 

Age structure of population can be classified into three classes. 

1. Pre-reproductive population (0-14 years) 

2. Reproductive population (15-44 years) 

3. Post reproductive population (above 45 years) 

Variation of population is now explained based on the above three classes 

1. Pyramid shaped variation of population: (increase) 

E.g.: India, Bangladesh, Ethiopia, Nigeria, etc  

 The figure shows that the pre-reproductive age group population(0-14) is more, indicated at the base of the 

pyramid, and post productive age group population (above 45 years) is less, indicated at the top of the 

pyramid. The large number of young people will soon enter into reproductive age group population (15-44 

years), which increases the population growth. But the less number of old age people indicates less loss of 

population due to the death. 
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2. Bell shaped variation of population (stable)  

E.g.: France, U.S.A, UK, Canada, etc 

The figure shows that, the pre-productive age group population (0-14) and reproductive age group 

population (15-44 years) are more or less equal. So the people entering into the reproductive age 

group will not change the population, and thus the population growth is stable. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

3. Urn shaped variation of population (decrease) 

E.g.; Germany, Italy, Sweden, Japan, etc  

The figure shows that, the pre-productive age group population (0-14 years) is smaller than the 

reproductive group population (15-44 years). In the next 10 years, the number of people in the 

reproductive age group is less than the before resulting in a decrease of population growth. 
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15. (a) (ii) Write the method and strategies of imparting value education.   (8) 

VALUE EDUCATION 

     Value education is an instrument used to analyze our behavior and provide proper direction to our youths. 

It teaches them the distinction between right and wrong, to be compassionate, helpful, loving, generous and 

tolerant. So that, a youth can move towards the sustainable future.   

Objectives (or) importance of value education 

 To improve the integral growth of human being. 

 To create attitudes and improvement towards sustainable lifestyle. 

 To increase awareness about our national history, our cultural heritage, constitutional rights, national 

integration, community development and environment. 

 To create and develop awareness about the values and their significance and role. 

 To understand about our natural environment in which how land, air and water are interlinked. 

 To know how about various living and non-living organisms and their interaction with environment. 

Concept of value education 

� Why and how can we use less resources and energy? 

� Why do we need to keep our surroundings clean? 

� Why should we use less fertilizers and pesticides in farms? 

� Why it is important for us to save water and keep our water sources clean? 

� Separate our garbage into degradable and non-degradable types before disposal. 

All these issues are linked to the quality of human life and go beyond simple economic growth. They deal 

with a love and respect for nature. 

Methods of imparting value education 

The following approaches are some methods and strategies of imparting value education. 
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� Telling: It is a process of developing values to enable a pupil to have a clear picture of a value-laden 

situation by means of his narration of the situation. 

� Modeling: It is a method in which certain individual perceived as ideal values is presented to the 

learners as a model. 

� Role playing: Acting out the true feelings of the actor/actors by taking the role of another person but 

without the risk of reprisals. 

� Problem solving: It is a method wherein a dilemma is presented to the learners asking them what 

decisions they are going to take. 

� Studying biographies of great man: This method takes use of the lives of great man as the subject 

matter for trying to elicit their good deeds and thoughts worthy for emulation. 

 Types of values 

� Universal values (or) social values: Universal values tell about the importance of the human 

conditions. These values are reflected in life, love, joy, compassion, tolerance, service, truth, etc. 

� Cultural values: Cultural values vary with respect to time and place. These values are concerned 

with right and wrong, god and bad, true and false and behavior of human beings. It is reflected in 

language, aesthetics, education, law, economics, philosophy, etc. 

� Individual values: Individual values are our personal principles and the result of individual 

personality and experiences. Parents and teachers are the main key to shape our individual values. It 

is reflected in individual goals, relationships, commitments, etc. 

� Global values: Global values stress the concept, that the human civilization is a part of the planet 

and similarly nature and natural phenomena over the earth are interconnected and inter-linked with 

special bonds of harmony. If this harmony is disturbed anywhere there will be an ecological 

imbalance leading to catastrophic results. 

� Spiritual values: Spiritual values promote conservationism and transform our consumeristic 

approach. It is reflected in self-restraint, self-discipline, contentment, reduction of wants, etc. 

(Or) 

15. (b) (i) Write explanatory notes on women and child welfare.     (8) 

WOMEN AND CHILD WELFARE 

Women and child are soft, who suffer in a number of ways mainly because they are weak , helpless and 

economically dependent. 

WOMEN WELFARE 

The main aim of women welfare is to improve the status of the women by providing opportunities in 

education, employment and economic independence  

Need of women welfare: Generally women face the following problem in the society. So there is an urgent 

need for policy reforms and more stringent legislations, education and legal awareness among women for 

checking injustice towards her. 
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1.Generally women suffer gender discrimination and devaluation at home, at work pace, in matrimony, 

in public life and power. 

2.High number of cases of dowry deaths, rapes, domestic violence, criminal offences and mental torture 

to women. 

3.The human rights of women are violated, in the male dominated society. 

4.Generally in policy making and decision making process, women are neglected. 

Objectives of women welfare 

To overcome the above problems, a sound national strategy is needed with the following objectives. 

�To provide education. 

�To impart vocational training. 

�To generate awareness about the environment. 

�To improve the employment opportunities. 

�To aware problems of population. 

�To restore the dignity, status, equality and respect for women. 

Objectives of a National Commission For Women  

A national commission for women has been created by government of India, its main objectives are: 

�To examine constitutional and legal rights for women. 

�To review existing legislations. 

�To sensitize the enforcement and administrative machinery to women’s causes. 

Environmental Degradation and Women Welfare 

The developmental work not only affects the natural environment but also affects the traditional, social, 

cultural, family life of women. 

Example: After losing the forest cover and getting rehabilitated from their native places, men usually 

migrate to towns for some job while the women are left behind to look after their family with little 

resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare 

�The national network for women and mining (NNWM): It is fighting for a “gender audit” of 

India’s mining companies. 

�United Nations decade for women: It witnessed inclusion of several women welfare related issues on 

international agenda. 

�International convention on the elimination of all forms discrimination against women: It has 

created an international standard for protection and promotion of women’s human and socio-

economic upliftment. 

�Non-government organizations (NGO’s) as mahila mandals: It creates awareness among women of 

remote villages to empower them, train them, educate them and help them to become economically 

self-dependent. 
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�Ministry for women and child development: It aims to work for the upliftment of women by family 

planning, health care, education and awareness. 

CHILD WELFARE 

Of 21 million children born every year in India, 20 million children in our country are estimated to be 

working as child labours in various hazardous industries like match industry, fire work industry, pottery 

industry. 

Reason for child labours 

�Poverty: Poverty is the main reason to force these children to work in unhealthy conditions. 

�Want of money: Parents require money for their family, so they are in a position to send their 

children for work. 

Various Schemes Of Various Organizations Towards Child Welfare 

 UN conventions on rights of child (or) international law: It formulated a set of international 

standards and measure to promote and protect the well-being of children in our society. 

Rights of the child: the international law defines right of the child to survival, participation, 

development and protection. 

 

�The right to survival:  It emphasizes on good standards  of living, good nutrition and health. 

�The right to participation: It means freedom of thought and appropriate information to the 

child. 

�The right to development: It ensures access to education, childhood care and support, social 

security and recreation. 

�The right to protection: It means freedom from exploitation, inhuman treatment and neglect. 

 World summit on children: It had focused agenda for the well-being of the children targeted to be 

achieved in the beginning of the new millennium. 

 Ministry of human resource development (MHRD): It concentrates on child’s health, education, 

nutrition, clean and safe drinking, sanitation and environment. 

Environmental degradation and child welfare: Children are most affected due to environmental 

pollution. 

Water borne diseases are the biggest threat to children. Around 6 million children are affected by 

these diseases in India. Even the child growing in the mother’s womb, gets affected by 

environmental toxins. 

Center for science and environment (CSE): Its scientific report says “ children consume more water, food 

and air than adults, and hence more susceptible to any environmental contamination”. 

So, it is essential to keep the cleaner environment to our children for the better and healthy life. 
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15. (b) (ii) Explain the role of information technology in environment and human health.(8) 

ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT 

Information technology plays a vital role in the field of environmental education. Information technology 

means collection, processing storage and dissemination of information. A number of software has been 

developed to study about the environment. 

 Software’s for environment education   

Many software are developed to improve our environment and health. They are as follows:  

 Remote sensing 

Remote sensing refers to any method, which can be used to gather information about any object without 

actually coming in contact with it. Any force field like acoustic, gravity, magnetic, electromagnetic, etc., 

could be used for more remote sensing, covering various disciplines extending from laboratory testing to 

astronomy. At present the term ‘remote sensing’ is used more commonly to denote the identification of earth 

feature by detecting the characteristics electromagnetic radiation that is reflected / emitted by the earth. 

Applications of remote sensing 

In agriculture: In India, the agriculture sector sustains the livelihood of around 70% of the population and 

contributes to about 35% of the net national product. We require judicious and optimal management of both 

land and water resources along with the usage of high yielding variety seeds, optimal fertilizer input, post 

central etc. remote sensing can provide valuable information for land and water management. 

In forestry: Sustainable forest management requires reliable information on the type, density and extent of 

forest cover, volume and biomass, forest fire, pest and disease induced losses, encroachment etc. Remote 

sensing provides all such information clearly. 

In land cover:  Spatial information in land use is required at different scales depending upon use. Remote 

sensing data is converted to map, the spatial resolution plays a role on the scale of mapping. 

Water resources: Remote sensing data has been used in many applications related to water resources such as 

surface water body mapping, ground water targeting, wetland, inventory, flood monitoring, reservoir 

sedimentation, water quality monitoring, run-off monitoring, snowcover monitoring, irrigation management 

and many more. One of the best applications is inventory surface water bodies, 

 Database:  

Database is the collection of inter-related data on various subjects. In the computer the information of data 

base is arranged in a systematic manner that is easily manageable and can be very quickly retrieved. 

Applications of database 

The ministry of environment and forest 

(i) They are compiling a database on various biotic communities. 

(ii) Database is also available for diseases like HIV/AIDS, malaria, flourosis, etc. 

National management of information system(NMIS) 

They compiled a database on R&D projects along with information about research scientists and 

personnel involved. 
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Environmental information system(ENVIS) 

It functions in 25 centers all over the country. They generate a network of database in areas like 

pollution control, clean technologies, remote sensing, biodiversity, environmental management, 

desertification etc. 

 Geographical information system(GIS) 

“GIS is a technique of superimposing various thematic maps using digital data on a large number of 

inter-related aspects”. 

Applications of GIS 

• Different thematic maps containing digital information on various aspects like water resources, soil 

type, forest land, crop land, grass land are super imposed on a layered form in computer using 

software’s. 

• Interpretation of polluted zones, degraded lands can be made on GIS. 

• GIS can be used to check unplanned growth and related environmental problems. 

  Satellite data 

1. Satellite data helps in data providing correct and reliable information about forest cover. 

2. It also provide information of atmospheric phenomena like monsoon, ozone layer depletion, 

smog, etc 

3. From the satellite data many new reserves of oil, minerals, can be discovered. 

 World wide web 

More current data is available on World Wide Web. 

Important on-line learning center 

1. www.mhhe.com/environmentalscience 

2. Multimedia digital content manager(DCM) in the form of CD-ROM. 

Applications 

1. These on-line learning centre provides the current and relevant information on, principles, problems, 

queries, application of environmental science. 

2. It has digital files of photos, power-point lecture presentations, animations, web-exercises and quiz. 

These are useful to both students and teachers of environmental studies. 

ROLE OF INFORMATION TECHNOLOGY IN HUMAN HEALTH 

 Introduction 

Information technology plays a key role in human health. It has changed the human life style completely. 

Many health organizations are turning to package of solution of IT for streamlining service oriented work in 

an effective manner. 

The health service technology mainly involves three systems. They are: 

 Finance and counting. 

 Pathology. 

 Patient administration: clinical system. 
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Applications of IT in health services 

� With the help of IT packages, the data regarding birth and death rates, immunization and sanitation 

programme are maintained accurately. 

� It helps the doctor to monitor the health of the people effectively. 

� The information regarding the outbreak of epidemic diseases can be conveyed easily. 

� On-line help of expert doctors can be consulted to provide better treatment and services to the 

patient. 

� With a central control system the hospital can run effectively. 

� Drugs and its replacement can be administered efficiently. 
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Question Paper Code: 27279 

B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER /DECEMBER 2015 

Common to Third/Fourth/Fifth/Sixth Semester 

Civil Engineering 

GE8291 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(.) Time: Three Hours                                                                                         Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. Define biodiversity. 

Biodiversity: Defined as the variety and variability among all groups of living organisms and the 

ecosystem in which they occur. 

2. What is food chain? 

Food chain: The sequence of eating and being eaten in ecosystem. 

3. Define noise pollution. 

Noise pollution: Defined as the unwanted, unpleasant or disagreeable sound that caused discomfort 

for all living beings. 

4. What is the role of individual in pollution prevention? 

Role of individual in pollution prevention: 

• Plant more trees. 

• Use water, energy and other resources efficiently. 

• Reduce deforestation. 

• Help more in pollution prevention than pollution control. 

5. What are renewable and non-renewable energy resources? 

Renewable energy resources: These resources are capable of being regenerated by ecological 

processes within a reasonable time period. Examples: Water, soil, air, etc. 

Non-renewable energy resources: These resources are not capable of being regenerated by 

ecological processes. Examples: Minerals, coal, etc. 

6. What do you mean by land degradation? 

Land degradation: It is the process of deterioration of soil or loss of fertility of the soil. 

7. List out the advantages of rain water harvesting. 

Advantages of rain water harvesting: 

• Rise in ground water levels. 

• Minimising soil erosion and flood hazards. 

• Future generation is assured of water. 

• Mitigating the effects of droughts. 
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8. Define consumerism. 

Consumerism: Consumerism: It refers to the consumption of resources by the people. It is an 

organized movement of citizens and government. 

9. State the role of information technology in Environment. 

Role of information technology in environment: 

• Software for environment education: Remote sensing system for resource management 

• Database 

• Geographical Information System (GIS) 

• Satellite date 

• World wide web 

10. Define population explosion. 

Population explosion: Enormous increase in population, due to low death rate (Mortality) and high 

birth rate (Natality). 

PART B – (5 × 16 = 80 Marks) 

11. (a) (i) Describe the types, characteristic features, structure and functions of (1) Forest  

           ecosystem (2) Aquatic ecosystem       (8) 

(1) FOREST ECOSYTEM 

Forests cover 40% of world’s land and 19% of Indian land. 

Types of forests and their features 

Depending on the climatic conditions forests are classified into the following types 

Tropical rain forest: They are found near the  equator. They are characterized by high temperature. Trees 

like teak and sandal and animals like lion and tiger are found in these forests. 

Tropical deciduous forest: They are found a little away from equator. They have warm climate and rain 

only during monsoon. Trees like maple, oak and animals like deer and fox are found in these forests. 

Tropical shrub forest: They have dry climate for long time. Have small deciduous trees and shrubs and 

animals like deer, fox, etc. 

Temperate rain forest: they are found in temperate areas with adequate rain. Coniferous trees like fir, pines 

and animals like squirrels, fox are found here. 

Temperate deciduous forest: these are found in areas with moderate temperatures. Trees like oak,hickory 

and animals like deer, fox are found in these forests. 

Characteristics of forests ecosystem 

1. They have warm climate and adequate rainfall, which generates number of ponds, lakes etc. 

2. Forests maintain rainfall and climate. 

3. Forests support many wild animals and protect biodiversity. 

4. Soil is rich in nutrients and organic matter which support the growth of trees. 

5. As sunlight penetration is poor, conversion of organic matter into nutrients is very fast. 
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Structure and function of forest ecosystem 

1. Abiotic components: Eg., Temperature, light, rain and minerals. 

They are the inorganic and organic substances found in soil and atmosphere. 

2. Biotic components:  

(a) Producers: Trees, shrubs 

(b) Consumers: 

         (i) Primary consumers: Insects 

         (ii) Secondary consumers: Birds, snakes 

         (iii) Tertiary consumers: Tiger, lion 

(c) Decomposers: Bacteria, fungi. Rate of decomposition of dead matter in tropical and subtropical forest is 

more than in temperate forest. 

(2) AQUATIC ECOSYSTEM  

This deals with water bodies. The major types of organisms found in aquatic environments are determined 

by water salinity. 

Types of aquatic ecosystems: Based on the salinity it is classified into two types. 

(i) Fresh water ecosystem: Ponds, lakes, rivers, streams 

(ii) Marine/ salt water ecosystem: Oceans, estuaries 

(1) Fresh water ecosystem: 

� POND ECOSYSTEM 

Characteristic features of pond ecosystem 

1. Pond is temporary, only seasonal. 

2. It is stagnant fresh water body. 

3. Pond gets polluted easily due to limited amount of water. 

Structure and Function of Pond ecosystem 

1. Abiotic components: Temperature, light, water, organic and inorganic compounds. 

2. Biotic components:  

(a) Producers: They are of 2 types 

(i) Phytoplankton: These are microscopic aquatic plants, which freely float on the water surface.  

Example:Algae, pandorina. 

(ii) Microphytes: These are large floating plants and submerged plants. Example: Hydrilla, wolfia. 

(b) Consumers: (i) Primary consumers (Zooplanktons): These are microscopic animals which float freely 

on the water surface. Example: Protozoa, very small fish, ciliates. 

 (ii) Secondary consumers (Carnivores): Insects like water beetles and small fish. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Fungi, bacteria, flagellates. 

� LAKE ECOSYSTEM 

Lakes are supplied water by rainfall, melting snow and streams. 
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Types of lakes 

1. Oligotrophic lakes: They have low nutrient concentrations. 

2. Eutrophic lakes: They are over nourished by nutrients like N and P. 

3. Dystrophic lakes: They have low pH, high humic content and brown waters. 

4. Volcanic lakes: They receive water from magma after volcanic eruptions. 

5. Meromictic lakes: They are rich in salts. 

6. Artificial lakes: They are created due to construction of dams. 

Zones of lake 

Depending upon their distance from the shore, a lake consists of 4 distinct zones. 

1. Littoral zone: It is the top layer of the lake. It has shallow water. 

2. Limnetic zone: It lies below the littoral zone, where effective penetration of sunlight takes place. 

3. Profundal zone: This is the deep open water, where it is too dark. 

4. Benthic zone: This layer is the bottommost layer of the lake. 

Characteristic feature of Lake Ecosystem 

1. Lake is shallow fresh water body. 

2. It is a permanent water body with large water resources. 

3. It is useful for irrigation and drinking purpose. 

Structure and function of Lake Ecosystem 

1. Abiotic components: Temperature, light, proteins and lipids. 

2. Biotic components: 

(a) Producers: These are the green plants which may be submerged, free floating and amphibious plants. 

Example: Phytoplankton, algae  

(b) Consumers: 

(i) Primary consumers (Zooplankton): Ciliates, protozoans. 

(ii) Secondary consumers (Carnivores): Insects and small fishes. 

(iii) Tertiary consumers: Large fish like game fish. 

(c) Decomposers: Bacteria and fungi 

� RIVER/STREAM ECOSYSTEM 

The running water of a river or stream is well oxygenated, because it absorbs oxygen from air. The numbers 

of animals are low in river or stream. 

Characteristic features of river or stream ecosystem 

1. It is fresh water and free flowing water system. 

2. Due to mixing of water, dissolved oxygen content is more. 

3. River deposits large amount of nutrients. 

Structure and function of river ecosystem 

1. Abiotic components: Temperature, light, pH, nutrients. 

2. Biotic components:  
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(a) Producers: Phytoplankton, algae, water grasses. 

(b) Consumers:  

(i) Primary consumers: Water insects, snails 

(ii) Secondary consumers: Birds and mammals 

(c) Decomposers: Bacteria, fungi 

� MARINE/OCEAN ECOSYSTEM 

Oceans cover more than two thirds of earth’s surface. It supplies a vast variety of sea products and drugs. It 

has high concentration of salts and minerals. 

Zones of Oceans 

The oceans have two major life zones. 

(i) Coastal zone: It is relatively nutrient rich, shallow water and has high productivity because of high 

nutrients and sunlight. 

(ii) Open sea: It is the deeper part of the ocean and is vertically divided into 3 regions. 

(a) Euphotic zone: It receives abundant light and shows high photosynthetric activity. 

(b) Bathyal zone: It receives dim light and is geologically active. 

(c) Abyssal zone: It is the dark zone and is very deep (2000 to 5000 m). 

Characteristic features of marine ecosystem 

1. It occupies a large surface area with saline water. 

2. Since, ships, submarines can sail in ocean a large number of commercial activities are carried out. 

3. It is rich in biodiversity. 

4. It moderates the temperature of earth. 

Structure and function of marine ecosystem 

1. Abiotic components: Temperature, light, NaCl, KCl. 

2. Biotic components: 

(a) Producers: Phytoplankton and marine plants 

(b) Consumers: 

(i) Primary consumers (Herbivores): Crustaceans, molluscs 

(ii) Secondary consumers (Carnivores): Herring, mackerel 

(iii) Tertiary consumers: Cod 

(c) Decomposers: Bacteria, fungi. 

� ESTUARINE ECOSYSTEM 

“An estuary is a partially enclosed coastal area at the mouth of a river which joins the sea”. They are rich 

in nutrients and have high food potential. 

Characteristics of estuarine ecosystem 

1. Estuaries are transition zones, which are strongly affected by tides of sea. 

2. Water characteristics are periodically changed. 

3. The living organisms here have wide tolerance. 
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4. Salinity in estuaries are highest in summer and lowest in winter. 

Structure and function of estuarine ecosystem 

1. Abiotic components: Temperature, pH, sodium and potassium salts. 

2. Biotic components: 

(a) Producers: Marsh grasses, sea weeds, sea grasses. 

(b) Consumers: Oysters, Crabs, small fishes. 

(c) Decomposers: Bacteria, fungi. 

 

      11. (a) (ii) Explain the following: (1) Ecological succession (2) Ecological pyramids  (8) 

(1) ECOLOGICAL SUCCESSION 

The progressive replacement of one community by another till the development of stable community in a 

particular area is ecological succession. 

Stages of ecological succession: 

Pioneer community – First group of organism in an area 

Seral stage – Various developmental stages of community 

Types of ecological succession: 

Primary succession – Involves gradual establishment of biotic communities on a lifeless ground.  

Example: Rock surface 

Hydrarch/Hydrosere – establishment starts in watery area like pond and lake    

Xerarch/Xerosere – establishment starts in a dry area like desert and rock 

Secondary succession – Involves establishment of biotic communities in an area, where some biotic 

community is already present. Example: Crop field 

Process of ecological succession: 

1. Nudation – Development of bare area without any life form. 

2. Invasion – Development of one or more species on a bare area through 

(a) Migration – Seed are brought by wind, water or birds 

(b) Establishment – Seeds germinate and grow on land and establish pioneer community 

3. Competition – As species grow there is competition with the same or different species for space, 

water and nutrients. 

4. Reaction – Living organisms take water, nutrients grow and modify the environment. Leads to seral  

    community. 

5. Stabilization – Leads to stable community. 

(2) ECOLOGICAL PYRAMIDS (Out of syllabus) 

(Or) 

11. (b) (i) What are the major causes of man-wild conflicts? Discuss the remedial steps that can  

                 curb the conflict.          (8)   
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MAN - WILDLIFE CONFLICTS 

• Man-Wildlife conflicts arise, when wildlife starts causing immense damage and danger to the man. 

• Under such condition it is very difficult for the forest department to compromise the affected 

villagers and to gain the villagers support for wildlife conservation. 

Examples for man wildlife conflicts 

• In Sambalpur, Orissa, 195 humans were killed in the last 5 years by elephants. In retaliation, the 

villagers have killed 98 elephants and badly injured 30 elephants. 

• A man eating tiger killed 16 Nepalese people and one 4 year old child inside the Royal Chitwan 

National Park, Katmandu. Now, the park has become a zone of terror for the locals. 

• Very recently, two men were killed by leopard in Powai, Mumbai. 

• In the border of Kote-Chamarajanagar, Mysore, several elephants were killed because of the massive 

damage done by the elephants to the farmer’s cotton and sugarcane crops. 

FACTORS INFLUENCING MAN-WILDLIFE CONFLICT 

• Shrinking of forest cover compels wildlife to move outside the forest and attack the fields and 

humans. 

• Human encroachment into the forest area induces a conflict between man and wildlife. 

• Injured animals have a tendency to attack man. Usually the female wildlife attacks the human if she 

feels that her newborn cubs are in danger. 

• Often the villagers put electric wiring around their crop fields. The elephants get injured, suffer in 

pain and start violence. 

• Earlier, forest departments used to cultivate sugarcane, paddy, coconut trees, in the sanctuaries. 

When the favouritefood of elephants (i.e. bamboo) were not available, they feed them to the 

elephants. But, now due to lack of such practices the wild animals move out of the forest for 

searching food. 

• The cash compensation paid by the Government for the damage caused by the wild animals, is not 

enough. Therefore, the agonized farmers gets revengeful and kill the wild animals. 

• Garbage near human settlements or food crops near forest areas attracts wild animals. 

REMEDIAL MEASURES 

• Solar power fencing must be provided along with electric current proof trenches to prevent the 

animals from entering into the fields. 

• Cropping pattern should be changed near the forest borders. 

• Adequate food and water should be made available for the wild animals within forest zones. 

• The developmental and constructional work in and around forest region must be stopped. 

• Adequate crop and cattle compensation schemes must be started. 

 

11. (b) (ii) Explain briefly the energy flow through ecosystem.    (8) 
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ENERGY FLOW THROUGH ATMOSPHERE TO AN ECOSYSTEM 

Sun the ultimate source of energy is absorbed by produces (plants) to produce organic matter through 

photosynthesis. The conversion of solar energy is governed by law of thermodynamics. 

First law of thermodynamics: 

Energy can neither be created nor be destroyed, but it can be converted from one form to another. 

Example: Photosynthesis – Solar energy converted to chemical energy 

Photosynthesis equation: CO2 + H2O                     CH2O + O2 + H2O 

Plants are used by herbivores; herbivores are used by carnivores as their food. 

Thus energy is transferred and conversion of solar energy is governed by first law of thermodynamics. 

Second law of thermodynamics: 

Whenever energy is transformed, there is a loss of energy through the release of energy in the form of 

heat. 

Example: Respiration process: CH2O + O2                       CO2 + 2H2O 

Relationship between structure and function (Flow model): 

 

 

 

 

 

 

 

 

 

 

 

12. (a) (i) Explain the causes, effects and control measures of water pollution.   (8) 

WATER POLLUTION 

Definition 

 Water pollution may be defined as,” the alteration in physical, chemical and biological characteristics 

of water which may cause harmful effects on humans and aquatic life.” 

TYPES, EFFECTS AND SOURCES (CAUSES) OF WATER POLLUTION 

         Water pollution is any chemical, biological or physical change in water quality has a harmful effect on 

living organisms or makes water unsuitable for desired uses. 

1. Infectious agents 
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Examples: bacteria, viruses, protozoa and parasitic worms. 

Human sources (causes) 

    Human and animals wastes. 

Effects 

   Variety of diseases. 

2. Oxygen demanding wastes (dissolved oxygen) 

Examples: Organic wastes such as animal manure and plant debris that can be decompose by aerobic 

(oxygen-requiring) bacteria. 

      This degradation consumes dissolved oxygen in water. Dissolved oxygen (DO) is   the amount of 

oxygen dissolved in a given quantity of water at a particular pressure and temperature. 

The saturated point of DO varies from 8-15 mg/lit. 

Human sources (causes) 

       Sewage, animal feedlots, paper mills and food processing facilities. 

Effects 

           Large populations of bacteria decomposing thee wastes can degrade water quality by depleting water 

of dissolved oxygen. This causes fish and other forms of oxygen-consuming aquatic life to die. 

3. Inorganic chemicals 

Examples: water soluble inorganic chemicals. 

�Acids, 

�Compounds of toxic metals such as lead (Pb), arsenic (As) and selenium (Se)  and 

�Salts such as NaCl in ocean and fluorides (F
-
) found in some soils. 

Human sources (causes) 

   Surface runoff, industrial effluents and household cleansers. 

Effects 

�Can make fresh water unusable for drinking or irrigation. 

�Causes skin cancers and neck damage. 

�Damage the nervous system, liver and kidneys. 

�Harm fish and other aquatic life. 

�Lower crop yields. 

�Accelerates corrosion of metals exposed to such water. 

4. Organic chemicals 

Examples: oil, gasoline, plastics, pesticides, cleaning solvents, detergents. 

Human sources (causes) 

    Industrial effluents, household cleansers, surface runoff from farms. 

Effects 

�Can threaten human health by causing nervous system damage and some cancers. 

�Harm fish and wild life. 
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5. Plant nutrients 

Examples: water soluble compounds containing nitrate (NO3
-
), phosphate (PO4

-
) and ammonium (NH4

+
) 

ions. 

Human sources (causes) 

    Sewage, manure and runoff of agricultural and urban fertilizers. 

Effects 

�Can cause excessive growth of algae and other aquatic plants, which die, decay, deplete  

    dissolved oxygen in water and kill the fish. 

�Drinking water with excessive levels of nitrates lower the oxygen carrying capacity of the  

    blood and can kill urban children and infants. 

6. Sediment 

Examples: soil, slit, etc. 

Human sources (causes) 

     Land erosion. 

Effects 

�Can reduce photosynthesis and cloud water. 

�Disrupt aquatic food webs. 

�Carry pesticides, bacteria, and other harmful substances. 

�Settle out and destroy feeding and spawning rounds of fish. 

�Clog and fill lakes, artificial reservoirs, stream channels and harbours. 

7. Radioactive materials 

Examples: radioactive isotopes of iodine, radon, uranium, cesium, and thorium. 

Human sources (causes) 

     Nuclear power plants, mining and processing of uranium and other ores, nuclear weapons production and 

natural sources. 

Effects 

Genetic mutations, birth defects, and certain cancers. 

8. Heat (thermal pollution) 

Examples: excessive heat. 

Human sources (causes) 

      Water cooling of electric power plants and some types of industrial plants. Almost half of all water 

withdrawn in United States each year is for cooling electric power plants. 

Effects 

�Lowers dissolved oxygen levels and makes aquatic organisms more vulnerable to disease, parasites and 

toxic chemicals. 

�When a power plant first opens o shuts down for repair, fish and other organisms adapted to a particular 

temperature range can be killed by the abrupt change in water temperature known as thermal shock. 
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CONTROL MEASURES (METHODS) OF WATER POLLUTION 

�The administration of water pollution control should be in the hands of State or Central Government. 

�Scientific techniques are necessary to be adopted for the environmental control of catchment areas of  

   rivers, ponds or streams. 

�The industrial plants should be based on recycling operations, because it will not only stop the discharge  

    of industrial wastes into natural water sources but by products can be extracted from the wastes. 

�Plants, trees and forests control pollution and they acts as natural air conditioners. 

�Forests in and around big cities and industrial establishments are capable of reducing the sulphur dioxide  

   and nitric oxide pollutants to a greater extent from the atmosphere. Hence the national goal should be   

   “conservation of forests “and campaign should be “plant more trees”. The global destruction of forests  

   should be discouraged or at least minimized and afforestation should be encouraged because no one on  

   this earth will escape from the adverse effects of a balding earth. 

�It is not advisable to discharge any type of waste, either treated, partially treated or untreated, into streams,  

   rivers, lakes, ponds and reservoirs. The industries are expected to develop close-loop water supply     

   schemes and domestic sewage may be used for irrigation. 

�Highly qualified and experienced persons should be consulted from time to time for effective control of  

   water pollution. 

�Public awareness regarding adverse effects of water pollution is a must. So there should be propaganda for  

   water pollution control on radios, TVs etc. 

�Suitable laws, standards and practices should be framed to regulate the discharge of undesirable flow of  

   water into water bodies and such regulations should be modified from time to time in order to     

   accommodate the changing requirements and technological advancements. 

�Basic and applied research in public health engineering should be encouraged. 

�The possible reuse or recycle of treated sewage effluents and industrial wastes should be emphasized and  

   encouraged. 

 

12. (a) (ii) Explain the various methods of controlling air pollution.    (8) 

CONTROL OF AIR POLLUTION: 

Pollution Control Equipment: 

•    Sometimes pollution control at source is not possible by preventing the emission of pollutants. Then 

it becomes necessary to install pollution control equipment to remove the gaseous pollutants from the 

main gas stream. 

•   The pollutants are present in high concentration at the source and as their distance from the source 

increases they become diluted by diffusing with environmental air. 

Pollution control equipment’s are generally classified into two types: 

(a) Control devices for particulate contaminants. 

(b) Control devices for gaseous contaminants. 
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•  

Control Devices for Particulate Contaminants: 

      (1) Gravitational Settling Chamber: 

•    For removal of particles exceeding 50 µm in size from polluted gas streams, gravitational settling 

chambers (Fig 5.1) are put to use. 

 

•    This device consists of huge rectangular chambers. The gas stream polluted with particulates is 

allowed to enter from one end. The horizontal velocity of the gas stream is kept low (less than 0.3 

m/s) in order to give sufficient time for the particles to settle by gravity. 

•    The particulates having higher density obey Stoke’s law and settle at the bottom of the chamber from 

where they are removed ultimately. The several horizontal shelves or trays improve the collection 

efficiency by shortening the settling path of the particles. 

(2) Cyclone Separators (Reverse flow Cyclone): 

•    Instead of gravitational force, centrifugal force is utilized by cyclone separators, to separate the 

particulate matter from the polluted gas. Centrifugal force, several times greater than gravitational 

force, can be generated by a spinning gas stream and this quality makes cyclone separators more 

effective in removing much smaller particulates than can possibly be removed by gravitational 

settling chambers. 

•    A simple cyclone separator (Fig 5.2) consists of a cylinder with a conical base. A tangential inlet 

discharging near the top and an outlet for discharging the particulates is present at the base of the 

cone. 
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Mechanism of Action: 

•    The dust laden gas enters tangentially, receives a rotating motion and generates a centrifugal force 

due to which the particulates are thrown to the cyclone walls as the gas spirals upwards inside the 

cone (i.e. flow reverses to form an inner vortex which leaves flow through the outlet). The 

particulates slide down the .walls of the cone and are discharged from the outlet. 

(3) Fabric Filters (Bag house Filters): 

•    In a fabric filter system, a stream of the polluted gas is made to pass through a fabric that filters out 

the particulate pollutant and allows the clear gas to pass through. The particulate matter is left in the 

form of a thin dust mat on the insides of the bag. This dust mat acts as a filtering medium for further 

removal of particulates increasing the efficiency of the filter bag to sieve more sub-micron particles 

(0.5 µm). 

•    A typical filter (Fig 5.3) is a tubular bag which is closed at the upper end and has a hopper attached 

at the lower end to collect the particles when they are dislodged from the fabric. Many such bags are 

hung in a bag house. For efficient filtration and a longer life the filter bags must be cleaned 

occasionally by a mechanical shaker to prevent too many particulate layers from building up on the 

inside surfaces of the bag. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



14 

 

 

(4) Electrostatic Precipitators: 

•    The electrostatic precipitator (Fig. 5.4) works on the principle of electrostatic precipitation i.e. 

electrically charged particulates present in the polluted gas are separated from the gas stream under 

the influence of the electrical field. 

A typical wire and pipe precipitator consists of: 

(a) A positively charged collecting surface (grounded). 

(b) A high voltage (50 KV) discharge electrode wire. 

(c) Insulator to suspend the electrode wire from the top. 

(d) A weight at the bottom of the electrode wire to keep the wire in position. 

 

Mechanism of Action: 

•   The polluted gas enters from the bottom, flows upwards (i.e. between the high voltage wire and 

grounded collecting surface). The high voltage in the wire ionises the gas. The negative ions migrate 

towards the grounded surface and pass on their negative charge to the dust particles also. Then these 

negatively charged dust particles are electrostatically drawn towards the positively charged collector 

surface, where they finally get deposited. 

•   The collecting surface is rapped or vibrated to periodically remove the collected dust-particles so that 

the thickness of the dust layer deposited does not exceed 6 mm, otherwise the electrical attraction 

becomes weak and efficiency of the electrostatic precipitator gets reduced. 
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•   As the electrostatic precipitation has 99 % efficiency and can be operated at high temperatures 

(600°C) and pressure at less power requirement, therefore, it is economical and simple to operate 

compared to other devices. 

(5) Wet Collectors (Scrubbers): 

In wet collectors or scrubbers, the particulate contaminants are removed from the polluted gas stream 

by incorporating the particulates into liquid droplets. 

           Common wet scrubbers are: 

(i) Spray Tower 

(ii) Venturi Scrubber 

(iii) Cyclone Scrubber 

(i) Spray Tower: 

•    Water is introduced into a spray tower (Fig. 5.5.) by means of a spray nozzle (i.e. there is downward 

flow of water). As the polluted gas flows upwards, the particulates (size exceeding 10 µm) present 

collide with the water droplets being sprayed downward from the spray nozzles. Under the influence 

of gravitational force, the liquid droplets containing the particulates settle to the bottom of the spray 

tower. 

 

(ii) Venturi Scrubber: 

•Submicron particulates (size 0.5 to 5 µn) associated with smoke and fumes are very effectively 

removed by the highly efficient Venturi Scrubbers. As shown in Fig 5.6 a Venturi Scrubber has a 

Venturi shaped throat section. The polluted gas passes downwards through the throat at the velocity 

of 60 to 180 m/sec. A coarse water stream is injected upwards into the throat where it gets atomised 

(i.e. breaks the water into droplets) due to the impact of high velocity of the gas. The liquid droplets 

collide with the particulates in the polluted gas stream. 

•The particles get entrained in the droplets and fall down to be removed later on. Venturi Scrubbers can 

also remove soluble gaseous contaminants. Due to the atomisation of water there is proper contact 

between the liquid and the gas increasing the efficiency of the Venturi Scrubber (their power cost is 

high because of the high inlet gas velocity). 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



16 

 

 

•   To separate the droplets carrying the particulate matter from the gas stream, this gas-liquid mixture in 

the Venturi Scrubber is then directed into a separation device such as a cyclone separator. 

(iii) Cyclone Scrubber: 

•    The dry cyclone chamber can be converted into a wet cyclone scrubber by inserting high pressure 

spray nozzles at various places within the dry chamber (Fig. 5.7). 

 

•   The high pressure spray nozzles generate a fine spray that intercepts the small particles in the polluted 

gas. The centrifugal force throws these particles towards the wall from where they are drained 

downwards to the bottom of the scrubber. 

(Or) 

12. (b) (i) Write a note on: (1) Nuclear hazard (2) Thermal pollution    (8) 

(1) NUCLEAR HAZARDS (POLLUTION) RADIO ACTIVE POLLUTION 

         The radiation hazard in the environment comes from UV, visible, cosmic rays and microwave 

radiation which produce genetic mutations in man. The biggest hazard comes from X-rays which account for 

95% of out radiation exposure other than cosmic rays. 

        Nuclear energy is used to produce clean electric power. The fuels used in nuclear plants are radioactive, 

they are critically dangerous and the waste materials are hazardous. Leakage may occur from several points 

which may be chronically radioactive. The nuclear wastes released by the nuclear reactor also emit 

radiations, if not properly stored. 
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Sources of nuclear hazards 

Various sources of nuclear hazards are grouped into two types 

1.Natural source 

2.Man-made (Anthropogenic) sources. 

1. Natural sources: The important natural source is space, which emit cosmic rays. Soil, rocks, air, water, 

food and radioactive substances. 

2. Man-made sources: Man-made sources are nuclear power plants, X-rays, nuclear accidents, nuclear 

bombs, diagnostic kits, etc., where radioactive substances are used. 

EFFECTS OF NUCLEAR HAZARDS 

          Radiation pollution of the environment is one of the most horrible ecological crisis to which we are 

subjected severely. 

         Radioactive radiation affects the cells in the body and the function of glands and the organs. Unlike the 

other pollution, radioactive pollution can cause genetic disorders even in the subsequent generations. 

      Studies have shown that the health effects due to radiation are dependent on the level of dose. 

1. Exposure of the brain and central nervous system to high doses of radiation causes delirium, convulsions  

    and death within hours or days. 

2. The use of eye is vulnerable to radiation. As its cell die, they become opaque forming cataracts that  

    impair sight. 

3. Acute radiation sickness is marked by vomiting; bleeding of the gums and in severe cases, mouth ulcers. 

4. Internal bleeding and blood vessel damage may show up as red spots on the skin. 

5. Nausea and vomiting often begin a few hours after the gastrointestinal tract is exposed. Infection of the  

    intestinal wall can kill weeks afterwards. 

6. Unborn children are vulnerable to brain damage may or mental retardation, especially if irradiation occurs  

    during formation of the central nervous system in early pregnancy. 

CONTROL MEASURES FROM NUCLEAR HAZARDS 

1.Nuclear devices should never explode in air. If these activities are extremely necessary then they should be 

exploded underground. 

2.In nuclear reactors, closed- cycle coolant system with gaseous coolants may be used to prevent extraneous 

activation products. 

3.Containments may also be employed to decrease the radioactive emission. It can be achieved by using 

tightly sealed boxes and closed cycle system. 

4.Production of radioactive isotopes should be minimized as once produced cannot be rendered harmless by 

any means except the passage of time. 

5.Minimum number of nuclear installations should be commissioned. 

6.Fission reactions should be minimized as the rate of decay of radio nuclide's and subsequent emission of 

radiation is unaltered by man. 
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7.In the nuclear and chemical industries, the use of radioisotopes may be carried under a jet of soil or water 

instead of powder or gaseous forms. 

8.In the nuclear mines, wet drilling may be employed along with underground drainage. 

9.Extreme care should be exercised in the disposal of industrial wastes contaminated with radio nuclides. 

10.Nuclear medicines and radiation therapy should be applied when absolutely necessary with minimum 

doses. 

11.Use of high chimneys and ventilations at the working place where radioactive contamination is high. It 

seems to be effective way for dispersing radio-pollutants. 

12.Disposal methods are the possible ways to distribute the radio-pollutants. These methods make the 

pollutant in a confined place to spread over a large space such that pollution can be weakened and its effects 

can be reduced. 

Disposal of Radioactive wastes (Nuclear Hazards) 

        Since nuclear wastes are extremely dangerous the way in which they are disposed is strictly controlled 

by international agreement. 

Classification of radioactive wastes 

1. High level wastes (HLW) 

2. Medium level wastes (MLW) 

3. Low level wastes (LLW) 

1. High level wastes 

Examples:     Spent nuclear fuel 

       HLW have a very high radioactivity per unit volume. They have to be cooled and stored for several 

decades by its producer before disposal. Since they are too dangerous, must be contained either by 

converting them into inert solids (ceramics) and then buried deep into earth or stored in deep salt mines. 

2. Medium level wastes 

Examples:        Filters, reactor components, etc., 

      MLW is solidification and is mixed with concrete in steel drums before being buried in deep mines or 

below the sea bed in concrete chambers. 

3. Low level wastes 

Examples:        Solids or liquids contaminated with traces of radioactivity. 

     LLW are disposed of in steel drum in concrete-lined trenches. 

 

THERMAL POLLUTION 

Thermal pollution is defined as the addition of excess of undesirable heat to eater that makes it harmful to 

man, animal or aquatic life or otherwise causes significant departures from the normal activities of 

aquatic communities in water. 

Sources (causes) of Thermal pollution 
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(a) Nuclear power plants: nuclear power plants including drainage from hospitals, research institutes, 

nuclear experiments and explosions, discharged a lot of unutilized heat and traces of toxic radio nuclides 

into nearby water streams. Emissions from nuclear reactors and processing installation are also responsible 

for increasing the temperature of water bodies. The operation of power reactors and nuclear fuel processing 

units constitute the major contributor of heat in the aquatic environment. 

Heated effluents from power plants are discharged at 10
0
c, higher than the receiving water which affects the 

aquatic flora and fauna. 

(b) Coal-fired power plants: some thermal power plants utilize coal as fuel, while a few plants use nuclear 

fuel. coal-fired power plants constitute the major source of thermal pollutants. Their condenser coils are 

cooled with water from nearby lake or river and discharge the hot water back to the stream increasing the 

temperature of nearby water to above 15
0
C. The heated effluents decrease the dissolved oxygen content of 

water. It results into killing of fish and other marine organisms. 

(c) Industrial effluents: industries generating electricity like coal powdered and nuclear powdered plants 

require huge amounts of cooling water for heat removal. Other industries like textile, paper and pulp as well 

as sugar also release heat in water but to a much lesser extent. Normally the discharged water from stream-

electric power industry using turbo generators will have a higher temperature ranging from 6
0
c to 9

0
c than 

the receiving water. This results in the increase of stream temperature to a level at which natural dissipation 

of heat will be inefficient.   

In modern stations, producing 100MW, nearly one million gallons are discharged in an  hour with increase 

in temperature of the cooling water passing by 8 to 10
0
c. 

(d) Domestic sewage: Domestic sewage is commonly discharged into rivers, lakes, canals or streams with or 

without waste treatment. The municipal sewage normally has a higher temperature than the receiving water. 

With the increase in temperature of the receiving water, the dissolved oxygen content decreases and the 

demand of oxygen increases. Hence the anaerobic condition will set up resulting in the release of foul and 

offensive gases in water. The marine organisms which depend on the dissolved oxygen will die out. 

(e) Hydroelectric power: Generation of hydroelectric power, sometimes, results in negative thermal 

loading in water systems. Apart from electric power industries, various factories with cooling requirements 

contribute to thermal loading. It has been reported that about 18% more heat is given to cooling waters in 

nuclear power plants than any other power plants of equivalent size. 

Effects of thermal pollution 

1. Reduction in dissolved oxygen: concentration of dissolved oxygen (DO) decreases with increase in 

temperature of water. 

2. Increase in toxicity: The rising temperature increases the toxicity of the poison present in water. A 10
0
c 

rise in temperature doubles the toxic effect of potassium cyanide, while a 80
0
c rise in temperature triples the 

toxic effects of O-xylene causing massive mortality of fish. 
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3. Interference with the biological activities: Temperature is considered to be vital significance to 

physiology metabolism and biochemical process in controlling respiratory rates, digestion, excretion and 

overall development of aquatic organisms. The temperature changes totally disrupt the entire ecosystem. 

4. Interference with reproduction: In fishes, several activities like nest building, spauning, hatching, 

migration and reproduction etc., depend on optimum temperature. 

5. Direct mortality: unutilized heat in water is responsible for direct mortality of aquatic organisms. The 

increase in temperature exhausts the micro-organisms and shortens their life span. Above a particular 

temperature, death occurs to fish due to failure in respiratory system, nervous system process. 

6. Food storage for fish: Change in temperature alters the seasonal variation in the type and abundance of 

lower organisms. The fish may lack the right food at the right time. 

Control measures (or) management of thermal pollution 

1. Cooling towers: The use of water from water systems for cooling purposes, with subsequent return to the 

water way after passage through the condenser, is termed as cooling process. To make it more effective, 

cooling towers are designed to control the temperature of water. Cooling towers transfer some of the heat 

from hot water to the surrounding atmosphere by the process of evaporation. Cooling tower is generally 

used to dissipate the recovered waste heat to eliminate the problems of the thermal pollution. Cooling tower 

is of two types. 

(a) Wet cooling tower: Hot water, coming out from the condenser (reactor) is allowed to spray over baffles. 

Cool air, with high velocity, is passed from sides, which takes away the heat and cools the water. 

(b) Dry cooling tower: Here the hot water is allowed to flow in a long spiral pipes. Cool air, with the help 

of fan, is passed over these hot pipes, which cools down the hot water. This cool water can be recycled. 

2. Cooling ponds: Cooling ponds are the simplest method of cooling thermal discharges. Heated effluents 

on the surface of water in cooling ponds maximize dissipation of heat to he atmosphere and minimize the 

water area and volume. This warm water wedge acts like a cooling pond. 

3. Spray Ponds: the water coming out from the condensers is allowed to pas into the ponds through 

sprayers. Here the water is sprayed through nozzles as fine droplets. Heat from the fine droplets gets 

dissipated to the atmosphere. 

4. Artificial lakes: Artificial lakes are man-made bodies of water which offer possible alternative to once-

through cooling. The heated effluents can be discharged into the lake at one end and the water for cooling 

purposes may be withdrawn from the other end. The heat is eventually dissipated through evaporation. 

 

12. (b) (ii) What is marine pollution? Explain the ill effects of marine pollution with the help of a  

                   case study.           (8)  

MARINE POLLUTION 

Marine pollution is defined as “the discharge of waste substances into the sea resulting in harm to living 

resources, hazards to human health, hindrance to fishery and impairment of quality for use of sea 

water.” 
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SOURCE OF MARINE POLLUTION 

      About half of the world population live nearer to costal lines and derive many benefits from the coastal 

zones contain rich heritage ,coral reefs, wetlands and sea grass beds. 

Benefits of coral reefs:     The coral reefs which are the most productive eco-system offer many benefits to 

people. 

�Reefs support more than one million species. 

�They provide feeding, breeding and nursery areas to fish and shell fish. 

�They offer medicines. 

�They acts as buffer to oceans waves and protect coastal lines from storms and so on. 

         The coral reefs have been valued at 47 thousands US dollars per square of shoreline for their protection 

function alone. The coastal wetlands provide habitats for over 2000 species of fish and plants. Sea grass 

beds which are under water ocean grass lands supports a wide variety of commercially valuable species of 

fish. 

Factors affecting coral reefs 

       The coral reefs are threatened by 

�The sediments from deforestation carried by the runoffs. 

�The agricultural and industrial chemicals reaching through river discharges. 

�The boat anchors and the careless divers. 

�Rising ocean temperatures. 

      The wet lands have been destroyed or degraded by conversion to agricultural lands or fish ponds or for 

urban expansion or for industrial development. The sea grass beds are also victims of various kinds of 

coastal development activities. 

1. Dumping the wastes: The most serious issue is dumping of untreated wastes and sewage into oceans by 

the coastal towns and cities and industrial units. All that what is carried by rivers ultimately ends up in the 

seas. On their way to sea, rivers receive huge amounts of sewage, garbage, agricultural discharge, pesticides, 

including, heavy metals. These all are added to sea. Huge quantity of plastic is being dumped in sea 

Effects 

        Many marine birds ingest plastic that causes gastro-intestinal disorders 

2. Oil pollution of Marine water: The great damage to water is infected by petroleum its products. 

Example 

      Oils enter water from cracks of oil tankers, accidental spillage, cleaning of fuel tanks by merchants and 

warships and also street cleaning. 

Heavy petroleum products precipitate to the bottom or are absorbed on rock, stone, and banks to inhibit the 

life of the hydrobionts. One drop of petroleum spreads over a great area to isolate the water from contact 

with atmospheric oxygen. 
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Effects 

       The continuous oil films inhibit photosynthesis and the formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhibiting the water body. All aquatic animals 

depends either directly or indirectly on planktons, which is the basis of the trophic chain. 

       The surface of water in contact with the shore is usually contaminated with oil, which interferes with the 

normal development of many hydrocarbons. 

EFFECTS OF MARINE POLLUTION 

� The presence of heavy metals and organic pollutants cause more damage in birds as thinning of 

eggshell and tissue damage of egg. 

� Oil pollution cause damage to marine fauna and flora including algae, fish, birds, invertebrates. 

About 50,000 to 2, 50,000 birds are killed every year by oil. 

� Oil spilling in sea water causes abnormally low body temperature in birds resulting in hypothermia. 

Nearly 150 rare species of bald eagles also became victims when they ingested oil during Exxon Valdez 

accident. 

� The continuous oil films inhibit photosynthesis and formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhabiting the water body. 

� Hydrocarbons and benzpyrene accumulate in food chain and consumption of fish by man 

CONTROL MEASURES OF MARINE POLLUTION 

          The world wide fund for Nature and World Conservation Union suggested a plan for sustainable 

management involving six principles. 

�Plans for conserving marine biodiversity must be taken into account of human needs. 

�People should be educated about marine ecosystem and the benefits offered by them. 

�Local communities must be involved in protecting and managing their coastal resources. 

�Social and economic incentives must be offered for conserving and sustainable use of  

            marine resources. 

�The fact that all the oceans in the world are connected must be reflected in the policies. 

1. Governments must manage their own waters while extending cooperation to the neighboring states. 

Other control measures 

�The industrial units on the coastal lines should be equipped with pollution control instruments and 

efficient treatment facilities. 

�The urban growth near the coast should be regulated. 

�The needs of fisherman, who live on the coasts and depends on marine resources, should be 

accommodated. 

Methods of removal of oil 

      Several methods have been devised to deal with oil floating on the sea, 

1. Physical Methods 

�Skimming the oil off the surface with a suction device appears to be the simplest   
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    methods 

�The floating oil can be absorbed using a suitable absorbing material like polyurethane  

    foam. Chopped straw and saw dust can also be used to absorb oil from the sea water. 

�Chemicals can be used to coagulate the oil. 

2. Chemical Methods 

�Dispersion. 

�Emulsification. 

�Using Chemical additives. 

Protective Measures 

� Municipal and industrial wastes should be treated before being allowed to join the sea. 

�  Coastal wastes should be periodically analyzed for detecting pollution levels 

�  Soil erosion in the coastal land should be arrested by suitable control techniques. 

�  Recreational beaches should be maintained to meet hygienic and aesthetic standard. 

  

13. (a) (i) Discuss the impact of mining on environment and human health.   (8) 

MINING 

Mining is the process of extracting mineral resources and fossil fuels like coal from the earth. These deposits 

are found in the forest region and any operation of mining will naturally affect the forest. Mining operation 

requires removal of vegetation along with underlying soil mantle. 

Types of mining 

a) Surface mining: It involves mining of minerals from the shallow deposits. 

b) Underground mining: It involves mining of minerals from deep deposits. 

• Open-pit mining 

• Dredging 

• Strip mining 

Steps involved in mining 

a) Exploration (investigation and searching of minerals) 

b) Development 

c) Exploitation (extraction of minerals) 

d) Ore processing (separation of ore) 

e) Extraction and purification of minerals  

     The extent of damage by underground mining to the forest resources is significantly less than that of 

surface mining. Hence, surface mining is adopted for mineral extraction, which needs enormous amount of 

land area for its operation and management. 

Effects of mining (or) Impacts of mining 

1. Mining   activity not only destroys trees, it also soil, water and air with heavy metal toxins that are almost  

    impossible to remove. 
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 2. Destruction of natural habitat at the mine and waste disposal sites. 

3. Due to continuous removal of minerals, forest covers, the trenches are formed on the ground, leading to  

    water logged area, which inturn contaminates the ground water. 

4. During mining operations, the vibrations are developed, which leads to earthquake. 

5. When materials are disturbed in significant quantity during mining process, large quantities of sediment  

    are transported by water erosion. 

6. Noise pollution is another major problem from mining operations. 

7. Mining reduces the shape and size of the forest areas. 

8. Pollution of surface and ground water resources due to the discharge of waste minerals in water. 

9.  Migration of tribal people from mining areas to other areas for searching land and food.  

 

13. (a) (ii) What are the effects of deforestation? Is deforestation justified? Comment.  (8) 

DEFORESTATION is the process removal of forest resources due to manmade activities. Deforestation 

means destruction of forests.  

Causes of Deforestation 

1. Developmental Projects:   Development projects cause  deforestation in two ways. 

       1. Through submergence of forest area underwater. 

       2. Destruction of forest area. 

Examples: Big dams, hydroelectric projects, Road construction etc., 

2. Mining operations:   Mining have a serious impact on forest areas. Mining operation reduces the forest 

area. 

Examples: Mica, coal, manganese, limestone, etc., 

3. Raw materials for industries: Wood is the important raw material for so many purposes. 

Examples: For making boxes furniture’s, plywood, match-boxes, pulp, etc. 

Every year in India, the demand for wood is increased. 

4. Fuel requirements: In India both rural and tribal population is dependent on the forest for meeting their 

daily need of fuel wood, which leads to the pressure on forest, ultimately to deforestation. 

5. Shifting cultivation: The replacement of natural forest ecosystem for monospecific tree plantation can 

lead to disappearance of number of plant and animal species. 

Examples:  India is the richest nation with more than15,000 species of plants, many of which is endangered 

due to deforestation. 

6. Forest fires: Forest fire is one of the major causes for deforestation. Due to human interruption and rise in 

ambient temperature, forest fire happens often nowadays. Thus, due to forest fire thousands of forest area 

gets destructed. 

 Consequences (or) ill effects (or) impact of deforestation on the environment 

  Since many people are dependent on the forest resources, deforestation will have the following social,  

economic and ecological effects. 
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1. Global warming: The cutting and burning of forest trees increases the CO2 content in the atmosphere, 

which inturn changes the global climatic pattern, rising sea levels and depletion of the protective ozone 

layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of genetic 

diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, drought. Natural vegetation acts as 

a natural barrier to reduce the wind velocity, this in turn reduces soil erosion, 6000 million tons of soil get 

eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and changes. When the 

plants no longer exist, animals that depend on them for food and habitat become extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

(Or) 

13. (b) (i) Explain the merits and demerits of dam.      (8)   

BIG DAMS-BENEFITS AND PROBLEMS  

Dams are built across the river in order to store water for irrigation, hydroelectric power generation and 

flood control. Most of the dams are built to serve for more than one purpose called “multi purpose dams”. 

These dams are called as the ft pies of modem 

India by the country’s first Prime Minister, Jawaharlal Nehru. 

Benefits of constructing dams 

1. Dams are built to control flood and store flood water 

2. Sometimes dams are used for diverting part or all of the water from river into a channel. 

3. Dams are used mainly for drinking and agricultural purposes. 

4. Dams are built for generating electricity. 

5. Dams are used for recreational purposes. 

6. Navigation and fishery can be developed in the dam areas. 

Problems of Constructing dams 

             1. Upstream problems 

             2. Downstream problems. 

   1. Upstream problems 

       (a) Displacement of tribal people. 

            (b) Loss of non-forest land. 

             (c) Loss of forests, flora and fauna. 

              (d) Landslips, sedimentation and siltation occurs. 

              (e) Stagnation and water logging around reservoirs retards plant growth. 

2. Downstream problems 

     (a) Water logging and salinity due to over irrigation. 
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     (b) Reduced water flow and silt deposition in rivers. 

     (c) Salt water intrusion at river mouth. - 

     (d) Since the sediments carrying nutrients get deposited in the reservoir, the fertility of   the land along  

           the river gets reduced. 

     (e) Sometimes, due to structural defects the dam ma collapse suddenly and destroy many living  

           organisms. 

 

13. (b) (ii) Write informative notes on modern agriculture.     (8)  

Modern agriculture  

        It makes use of hybrid seeds of single crop variety, high-tech equipment, lot of fertilizers, pesticides 

and water to produce large amount of single crops.  

Impacts of modern agriculture (or) Averse effects of agricultural practices  

(1) Problems in using fertilizers 

1. Micronutrient imbalance.  

             Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus and 

potassium (N, P, which are macronutrients When, excess of the fertilizers are used in the fields, it causes 

micronutrient imbalance.  

(a) Blue Baby syndrome (Nitrate pollution)  

When the Nitrogenous fertilizers are applied in the fields, they leach deep into the soil and contaminate the 

ground water. The nitrate concentration in the water gets increased. When the nitrate concentration exceeds 

25 mg I lit, they cause serious health problem called “Blue Baby syndrome” This disease affects infants and 

leads even to death.  

(b) Eutrophication  

           A large proportion of N and P fertilizers used in crop fields is washed off by the runoff water and 

reaches the water bodies causing over nourishment of the lakes. This process is known as Eutrophication.  

           Due to eutrophication lakes get attacked by algal blooms.  

These algal species use up the nutrients rapidly and grow very fast. 

 Since the life time of the algal species are less they die quickly and pollute the water, which in turn affect 

the aquatic life.  

(2) Problems in using pesticides  

In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i)First generation pesticides:Sulphur, arsenic ,lead are used to kill the pests. 

(ii) Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the pests.  

Although these pesticides protect our crops from huge losses due to pests, they produce number of side-

effects.  
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(a) Death of non-target organisms  

Many insecticides not only kill the target species, also kill the several non-target species, which are useful to 

us.  

(b) Producing new pests  

Some pest species usually survive even after the pesticides spray, which generates highly resistant 

generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on concentrating in the food 

chain. This process is called bio-magnification. These pesticides in a bio-magnified form are harmful to the 

human beings.  

(d) Risk of cancer  

(3) Water logging 

           Water logging is the land where water stand for most of the year. 

Problems in water logging  

         During water1ogged conditions, pore-voids in the soil get filled with water and the soil-air gets 

depleted. In such a condition the roots of the plants do not get adequate air for respirations, mechanical 

strength of the soil decreases and crop yield falls.  

(4) Salinity  

The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of dissolved salts in 

the topsoil. This process of accumulation of salts is called salinity of the soil. The saline soils are 

characterized by the accumulation of soluble salts like sodium chloride, calcium chloride, magnesium 

chloride, sodium sulphate, sodium bicarbonates and sodium carbonates. The pH of the water exceeds 8.0 

(alkaline).  

Problems in salinity  

Most of the water, used for irrigation comes only from canal or ground, which unlike rainwater contains 

dissolved salts. Under dry climates, the water gets evaporated. 

 

14. (a) (i) Name the laws that have been framed for environmental protection and mention the  

                objectives for each act.        (8) 

IMPROTANT PROTECTION ACTS 

The Government of India and State governments have implemented a number of protection acts: 

� Water (Prevention and Control of Pollution) Act, 1974 

� Water (Prevention and Control of Pollution) Amendment Act, 1987 

� Air (Prevention and Control of Pollution) Act, 1981 amended in, 1987 

� Wildlife (Protection) Act, 1972 

� Forest (Conservation) Act, 1980 

� Environment (Protection) Act, 1972. 

 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



28 

 

WATER (PREVENTION AND CONTROL OF POLLUTION) ACT, 1974 

This act provides for maintaining and restoring the sources of water. It also provides for preventing and 

controlling water pollution. 

OBJECTIVES OF WATER ACT 

� Prevention and control of water pollution. 

� Maintaining the quality of water. 

� Establishing central and state boards for the prevention and control of water pollution. 

IMPORTANT FEATURES OF WATER ACT 

� Aims to protect the water from all kinds of pollution and to preserve the quality of water. 

� Provides establishment of central board and state boards for prevention of water pollution. 

� The States are empowered to restrain any person from discharging sewage or effluent into any water 

body without the consent of the Board. 

� Any contravention of the guidelines or standards would include prison sentence ranging from three 

months to six years. 

� The act is not clear about the definition of pollutant, discharge of pollutant, toxic pollutant which 

allows scope for misinterpretation at the time of decision whether the law is violated or not. 

The Amendment Act of 1978 requires permission to set up an industry which may discharge effluent. 

 

AIR (PREVENTION AND CONTROL OF POLLUTION) ACT, 1981 

 This Act was enacted in the conference held at Stockholm in 1972. It deals with the problems 

relating to air pollution. It gives absolute powers to monitor air quality and pollution control to Central and 

State Boards. 

OBJECTIVES OF AIR ACT 

� To prevent, control and abatement of air pollution. 

� To maintain the quality of air. 

� To establish a board for the prevention and control of air pollution. 

 

IMPORTANT FEATURES OF AIR ACT 

� The Central Board may lay down the standards for the quality of air. 

� The Central Board co-ordinates and settle disputes between state boards, in addition to providing 

technical assistance and guidance to state boards. 

� The State Boards are empowered to lay down the standards for emissions of air pollutants from 

industrial units or automobiles or other sources. 

� The State Boards are to collect and disseminate information related to air pollution and also to 

function as inspectorates for air pollution. 

� The State Boards are to examine the manufacturing processes and the control of equipment to verify 

whether they meet the standards prescribed. 
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� The State Board can advise the State Government to declare certain heavily polluted areas as 

pollution control areas and can advice to avoid the burning of waste products which cause air 

pollution in such areas. 

� The directions of the Central Board are mandatory on State Boards. 

� The operation of an industrial unit is prohibited in a heavily polluted areas without the consent of the 

Central Board. 

� Violation of law is punishable with imprisonment for a term which may extend to three months or 

fine up to rupees ten thousand or both. 

� The Air act like Water act, confers wide powers on State Boards to order closure of any industrial 

unit or stoppage or regulation of supply of water, electricity or other services, if it is highly polluting. 

 

FOREST (CONSERVATION) ACT, 1980 

This act provides conservation of forests and related aspects. This act also covers all type of forests 

including reserved forest, protected forest and any forested land. This Act is enacted in 1980. It aims at to 

arrest deforestation. 

OBJECTIVES OF FOREST ACT 

� To protect and conserve the forest. 

� To ensure judicious use of forest products. 

IMPROTANT FEATURES OF FOREST ACT 

� The reserve forests shall not be diverted or dereserved without the prior permission of the Central 

Government. 

� The land that has been notified or registered or forest land may not be used for non-forest purposes. 

� Any illegal non-forest activity within a forest area can be immediately stopped under act. 

IMPORTANT FEATURES OF AMENDMENT ACT OF 1988 

� Forest departments are forbidden to assign any forest land ‘by way of lease or otherwise to any 

private person’ or non-government body for re-afforestation. 

� Clearance of any forest land of naturally grown trees for the purpose of re-afforestation is forbidden. 

� The diversion of forest land for non-forest uses is an offence and any one who violates the law is 

punishable. 

 

WILDLIFE (PROTECTION) ACT, 1972, AMENDED IN 1983, 1986 AND 1991 

 This act aims to protect and preserve wildlife. Wildlife refers to all animals and plants that are not 

domesticated. Wildlife is declining due to human actions, the wildlife products – skins, furs, feathers, ivory, 

etc., Wildlife populations are regularly monitored and management strategies formulated to protect them. 

OBJECTIVES OF WILDLIFE ACT 

� To maintain essential ecological processes and life-supporting system. 

� To preserve biodiversity. 
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� To ensure a continuous use of species. 

IMPORTANT FEATURES OF WILDLIFE ACT 

� The act covers the rights and non-rights of forest dwellers. 

� It provides restricted grazing in sanctuaries but prohibits in national parks. 

� The rights of forest dwellers recognized by the Forest Policy of 1988 are taken away by the 

Amended Wildlife Act of 1991. 

 

ENVIRONMENT (PROTECTION) ACT, 1972 

 This is a general legislation law in order to rectify the gaps and laps in the above Acts. This Act 

empowers the Central government to fix the standards for quality of air, water, soil and noise and to 

formulate procedures and safe guards for handling of hazard substances. 

OBJECTIVES OF ENVIRONMENTAL ACT 

� To protect and bring about improvement of the environment. 

� To prevent hazards to all living creatures and property. 

� To maintain harmonious relationship between humans and the environment. 

IMPORTANT FEATURES OF ENVIRONMENTAL ACT 

� The act empowers the Government to lay down procedures and safe guards for the prevention of 

accidents which cause pollution and remedial measures if an accident occurs. 

� The Government has the authority to close or prohibit or regulate any industry or its operation, if the 

violation of the provisions of the Act occurs. 

� A person shall be punishable with imprisonment for a term extending to five years or be punishable 

with fine up to rupees one lakh or both. 

� If violation continues, an additional fine of rupees five thousand per day may be imposed to the 

entire period of violation of rules. 

� The Act fixes the liability of the offence punishable under Act on the person who is directly 

in charge. Whether he/she is the director or Manager or Secretary or any other office, unless he/she 

proves that it was committed without his/her knowledge or consent. 

� The act empowers the officer of Central Government to inspect the site or the plant or the machinery 

for preventing pollution and to collect samples of air, water, soil or other material from any factory 

or its premises for testing. 

The Environment (Protection) Act is the most comprehensive legislation with powers for the central 

government to directly act, avoiding many regulatory authorities or agencies. 

 

14. (a) (ii) Discuss various measures for wasteland reclamation.    (8)  
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WASTELAND RECLAMATION (DEVELOPMENT) 

WASTE LAND  

The land which is not in use is called waste land. The wasteland is unproductive, unfit for cultivation, 

grazing and other economic uses. About 20% of the geographical area of India is waste land. 

TYPES OF WASTE LANDS 

� Uncultivable waste lands – These lands cannot be brought under cultivation. 

Example – Baren rock areas, hilly slopes, sandy deserts, etc. 

� Cultivable waste lands – These are cultivable but not cultivated for more than five years. Cultivable 

wastelands are important for agricultural purposes. 

Example – Degraded forest lands, water logged lands and marsh lands. 

CAUSES FOR WASTELAND FORMATION 

� Soil erosion, deforestation, overgrazing, water logging, etc. 

� Increasing demand for fuel, wood, food and excessive use of pesticides causes degradation and loss 

of soil productivity. 

� Developmental activities like construction of dams and power projects have caused considerable 

damage to cultivable land. 

� Over-exploitation of natural resources. 

� Polluting the land resources by discharging the industrial and sewage wastes. 

� Mining activites destroy the forest and cultivable land. 

� Growing demands for fuel, wood and food cause degradation and loss of soil productivity. 

OBJECTIVES (OR) NEED OF WASTELAND RECLAMATION 

� To improve the physical structure and quality of the soil. 

� To prevent flooding, landslides and soil erosion. 

� To avoid over exploitation of natural resources. 

� To improve availability of good quality of water for industrial and agricultural purposes. 

� To supply fuel, food and timber for local use. 

� To conserve the biological resources and natural ecosystem. 

� To provide a source of income to the rural poor. 

METHODS OF WASTE LAND RECLAMATION (OR) INTEGRATED WASTELAND 

DEVELOPMENT PROGRAMME 

(1) Drainage – Excess water is removed by artificial drainage. This process is used for water- logged soil  

      reclamation. 

(2) Leaching – It is the process of removal of salt from soil by applying excess amount of water.  

      Leaching is done by dividing the field in small plots. In continuous leaching 0.5 to 1.0 cm water is  

      required to remove 90% of soluble salts. 

(3) Irrigation Practices – High frequency irrigation with controlled amount of water helps to maintain  

      better water availability in the land. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



32 

 

(4) Green manures – Application of green manure improve the saline soils. 

(5) Afforestation programmes – The National Commission on Agriculture (NCA) has launched several  

      afforestation schemes. The National Development Board decided to bring 5 million acres of wasteland  

      annually for firewood and fodder plantation. 

(6) Social Forestry Programmes – These programmes involve strip plantation on road, canal-sides,  

     degraded forestland, etc. 

(7) Application of Gypsum: Soil sodicity can be reduced with gypsum. Calcium of gypsum replaces  

      sodium from the exchangeable sites. This process converts clay back into calcium clay. 

(Or) 

14. (b) (i) Write a note on (1) Earthquake (2) Cyclone      (8) 

(1) EARTH-QUAKES 

An earthquake is a sudden vibration caused on the earth’s surface due to the sudden release of 

treatmendous amount of energy stored in the rocks under the earth’s crust. 

Occurrence 

   The earth’s crust has several tectonic plates of solid rock. These plates move slowly along their 

boundaries. When friction prevents these plates from slipping, stress develops and results in sudden fractures 

along the fault lines within the plates. This causes earthquakes and the violet vibrations in the earth. 

Causes of earthquakes 

1.Earthquakes are caused due to disequilibrium in any part of the earth crust. This disequilibrium is caused 

by volcanic eruptions, hydrostatic pressure of man-made water bodies like reservoirs, dams, and lakes, 

which in turn causes movements of plates. 

2.Underground nuclear testing. 

3.Decrease of underground water level. 

Severity of an earthquake: The severity of an earthquake is generally measured by its magnitude on 

Richter scale as shown in the below 

1. Less than 4 – Insignificant 

2. 4- 4.9         – Minor   

3. 5 – 5.9       – Damaging 

4. 6 – 6.9       – Destructive  

5. 7 – 7.9       – Major  

6. More than 8 – Great  

Effects of earthquakes 

1.The shocks produced by earthquakes in hilly and mountainous area may causes landslides, which damages 

the settlements and transport systems. 

2.It also collapses, houses and other structures due to poor construction and the people die in thousands 

depending on the severity of the quake. 

3.Severe earthquake results in deformation of grounds surface. 
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4. Tsunami, the seismic waves caused by earthquakes travel through sea water and generate high sea waves 

called tsunami. This causes great loss of life and property.  

Earthquake Management (or) Steps to mitigate earthquakes 

1.Damages to property and life can be prevented by constructing earthquake – resistant building in the 

earthquake prone areas. 

2.Wooden houses are perfected in earthquake prone areas as in Japan. 

3.Seismic hazard map should give the information about the magnitude of intensity of anticipated 

earthquakes and Seismologist should analyse the pattern of micro seismicity and indicate the possibility of 

occurrence of earthquakes in a potential areas. 

(2) CYCLONE 

Cyclone is a meterological phenomena, intense depression forming over the open oceans and moving 

towards the land. On reaching the shores, it move into the interior of the land or long the shore lines 

   Thus the cyclones are the most powerful, destructive, dangerous atmospheric stroms on the earth. The 

cyclone once formed may be active from days to weeks and their speed varies between 180-500 km/hour. 

Occurrence 

    Tropical cyclones in the warm oceans are formed because of heat and moisture. The main requirement of 

formation of tropical cyclone is that the sea surface temperature (SST) must be below 25
O
C. The tropical 

cyclones move like a spinning top at the speed of 10-30 km/hour. 

  In India, cyclones originating from Bay of Bengal are more in number and intensity. But, they are 

relatively less in south West Indian Ocean and Arabian sea. In India cyclone occurs during October – 

December or April – May. 

 Effect of cyclone 

1. The damage depends on the intensity of cyclone. The damage to human life, crops, transport, 

communications, tanks, canals, livestock could be heavy. 

2. Cyclone occurrence slow down the developmental activities of the area. 

Cyclone management 

1.Satellite images are used by meterological departments for forecasting the weather conditions, which 

reveal the strength and intensity of the storm. 

2.Radar system is used to detect the cyclone and is being used for cyclone warming. 

3.For observing the exact location of cyclone, every the effect of which is minimized by planting more trees 

on the coastal belt, construction of dams, dykes, embankments, wind breaks. 

CASE STUDY 

    Cyclone in Orissa – 1999  

        Two cyclones in Orissa occurred on 18
th

 and 29
th

 of October 1999. In the coastal area of Orissa, a 

powerful cyclone storm hit with a wind velocity of about 260 km/hour. Nearly 14 0f 30 districts of Orissa 

were in serve damage. 
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      It has been reported that nearly 15 millions people were affected and 90-95% of the crop yield was 

affected. About 11,500 local school have been damaged. 

 

14. (b) (ii) Explain in detail, how biomedical wastes are managed and handled.  (8) 

BIO-MEDICAL WASTE  (BMW) MANAGEMENT AND HANDLING RULES 

Need of Biomedical Waste Management and Handling 

• Biomedical wastes, if not handled in a proper way, is a potent source of diseases, like AIDS, 

Tuberculosis, Hepatitis and other bacterial diseases. 

• Drugs & Syringes which have been disposed of, being repacked and sold off to unsuspecting buyers. 

Bio-Medical Waste Management & Handling Rules Notifications and Amendments 

On 20th July 1998 Ministry of Environment and Forests (MoEF), Govt. of India, Framed a rule known as 

‘Bio- medical Waste (Management and Handling) Rules’ 

• 1st Amendment Dated 06/03/2000  

• 2nd Amendment Dated 17/09/2003   

     It provides uniform guidelines and code of practice for management and handling of biomedical wastes 

generated from Hospitals, clinics & other institutions generating Biomedical Waste. 

     These rules apply to all persons who generate, collect, receive, store, transport, treat, dispose, or handle 

bio medical waste in any form & shall not apply to-  

• Radioactive waste as covered under the “Atomic energy Act 1962”  

• Hazardous chemicals covered under the “Manufacture, storage & import of hazardous chemicals 

Rules 1989” Wastes covered under the Municipal solid wastes Rules 2000  

• The lead acid batteries covered under the “Batteries Rules 2001”  

Steps involved in management of biomedical wastes: 

• Generation and Accumulation 

• Handling and storage 

• Transport and Disposal 

STEP 1: Generation and accumulation (segregation) 

    BMW generated by health care centres, should be collected in the containers, which are leak-proof and 

strong to prevent breakage during handling. It should not be mixed with other wastes. 

(i) Containers of BMW are marked with bio hazard symbol. The colour of marking is red or off red. 

(ii) Discarded sharp materials are collected in specialised boxes called needle boxes. 

Classification of BMW: BMW are segregated and classified into 10 categories. 

Types of bio-medical wastes 

Category No. Type of wastes Treatment and Disposal 

1 Human Anatomical Waste 

Example: Human tissues, organs, body parts 

Incineration (or) deep burial 
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2 Animal Wastes 

Example: Waste generated by veterinary hospitals, 

animal houses like body parts, bleeding parts, animal 

tissues  

Incineration (or) deep burial 

3 Microbiology and Bio-technology waste 

Example: Waste from laboratory cultures, specimens of 

micro organisms 

Microwaving (or) 

incineration 

4 Waste sharps 

Example: Needles, syringes, blades, glass 

Disinfection (or) 

microwaving 

5 Discarded Medicines and Cytotoxic drugs 

Example: Out-dated, contaminated and discarded 

medicines 

Incineration (or) destruction 

and drugs disposal in secured 

landfills 

6 Solid Waste 

Example: Items contaminated with blood, body fluids 

including cotton, beddings 

Incineration (or) 

microwaving 

7 Solid Waste 

Example: Waste generated from disposable items 

Autoclaving (or) 

microwaving 

8 Liquid wastes 

Example: Laboratory washing, cleaning and 

disinfection activities 

Discharge into drains and 

disinfection by chemical 

treatment 

9 Incineration ash 

Example: Ash from incineration of any BMW 

Disposal in municipal 

landfills 

10 Chemical wastes 

Example: Chemicals used in hospitals, laboratories 

Chemical treatment 

  

STEP II: Handling and storage 

     Handling refers to the act of manually moving BMW between the point of generation, accumulation 

areas, storage locations and on-site treatment facilities. 

    No untreated BMW shall be kept stored beyond a period of 48 hours. 

STEP III: Treatment and Disposal 

     The aim of BMW treatment is to reduce the wastes and make the waste unrecognizable. Treatment may 

occur in two places: 

(i) On-site treatment: It involves use of relatively expensive equipment’s and is used only by very large 

hospitals and major universities. 

(ii) Off-site treatment: It involves hiring of a BMW disposal service. 

Type of treatment 

(a) Incineration: It will destroy pathogens and sharps. 
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(b) Autoclave: It uses steam and pressure to sterilize the waste or reduce its microbiological contents. 

(c) For liquids 1-10% solution of bleach load can be used to disinfect BMW. 

Disposal 

Waste liquids may be disposed of to a sanitary sewer that leads to a sewage treatment plant. 

 

15. (a) (i) What is AIDS? What are the sources and mode of transmission of HIV infection? (8)  

HIV / AIDS 

AIDS is the abbreviated form of Acquired Immuno Deficiency Syndrome caused by a virus called 

HIV(Human Immune Deficiency virus). Many myths have been spread about AIDS and it is very 

important for everyone to know the facts about HIV and AIDS. 

Factors influencing modes of transmission of HIV 

HIV is spreading due to the following activities. 

���� HIV from infected person can pass to a normal person through blood contact, generally during 

unprotected sex with infected person. 

���� Using needles or syringes, contaminated with small quantities of blood from HIV positive person, 

also transmit HIV to others. 

���� HIV can also pass from infected mothers to their babies during pregnancy, delivery or breast feeding. 

���� Blood transfusion from infected person, at the time of accidents or pregnancy also results in 

HIV/AIDS. 

���� Women are more vulnerable to HIV. Biologically the male to female transmission of HIV is 2 to 4 

time more efficient than male to female transmission. 

���� Women around 18-20 years are at more risk, since their cervical tissue is more vulnerable to 

invading HIV. 

���� Since the majority of HIV infections occur in women of child bearing age, transmission of HIV to 

their new born babies happen easily. 

Factors not influencing transmission of HIV 

HIV is not spreading by the following activities. 

Tears, food and air, cough, handshake, mosquito, flies, insect bites, urine, saliva during normal kissing, 

sharing of utensils, clothes, toilet, bathroom etc. 

Functions of HIV in human body 

AIDS itself does not kill humans. The death occurs due to the attack by diseases because of the weakening 

of immune system. 

White blood cell (WBC), responsible in the formation of antibodies, is called T-helper cells. T-helper cells 

are the key infection fighters in the immune system. The HIV enter into the human body and destroys the t-

cells, as a result of which various types of infection diseases occur. Even cancer can easily develop in the 

HIV infected persons. 
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Symptoms (or) diagnosis of HIV/ AIDS 

Many people have no symptoms, when they are first infected with HIV. But some people get fever, 

headache, and fatigue. During this time, HIV is present in large amounts in semen and vaginal fluids and it 

is very easy to pass the infection to another person. 

HIV is very active inside a person’s body. The virus multiplies and kills more and more T-cells of the 

immune system. 

Consumption of alcohol increases the susceptibility to infection and progress of AIDS. 

Minor symptoms 

���� Persistent cough for more than one month. 

���� General skin disease 

���� Viral infection 

���� Fungus infection in mouth and throat 

���� Frequent fever, headache, and fatigue. 

Major symptoms 

���� Fever for more than one month. 

���� Diarrhea for more than one month. 

���� Cough and TB for more than six months. 

���� Fall of hairs from head. 

���� 10% of the body get weight gets reduced within a short period. 

Control and preventive measures of aids 

Once a person is infected with HIV the person remain infected for life. There is neither a cure nor a vaccine 

but can be prevented. 

The basic approaches to control AIDS are 

1. Education: Health education enables people to avoid indiscriminate sex and encourages the use of 

condoms. One should avoid the use of sharing razors, needles and syringes. 

2. Prevention of blood borne HIV transmission: People in high risk groups should not donate blood. 

Blood should be screened for HIV before transmission and strict sterilization practices should be 

followed in the hospitals. 

3. Primary health care: AIDS awareness progremmes should be encouraged. Voluntary health 

agencies should participate in large. Training programmes to doctors and paramedical workers 

should be conducted. 

4. Counseling services: counseling services should be provided either in person or through telephone. 

5. Drug treatment: Testing HIV positive does not mean the end. They can still stay healthy leading 

productive lives for many years. Seeking early medical care and staying active are very vital in 

managing HIV. The immune system has to be kept boosted by taking nutritious diet and maintaining 

a stress-free mind 
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Effects of AIDS/AIDS 

1. Large number of death occurs, which affect environment and natural resources. 

2. Due to large number of deaths, there is loss of labour and level of production decreases. 

3. More water is required for maintaining hygiene in AIDS affected locality. 

4. The people affected by HIV, cannot perform work well due to lack of energy and frequent fever and 

sweating 

 

15. (a) (ii) Write a note on the following:  

           (1) Women and child welfare in India (2) Human rights     (8) 

(1) WOMEN AND CHILD WELFARE 

Women and child are soft, who suffer in a number of ways mainly because they are weak , helpless and 

economically dependent. 

WOMEN WELFARE 

The main aim of women welfare is to improve the status of the women by providing opportunities in 

education, employment and economic independence  

Need of women welfare: Generally women face the following problem in the society. So there is an urgent 

need for policy reforms and more stringent legislations, education and legal awareness among women for 

checking injustice towards her. 

1.Generally women suffer gender discrimination and devaluation at home, at work pace, in matrimony, 

in public life and power. 

2.High number of cases of dowry deaths, rapes, domestic violence, criminal offences and mental torture 

to women. 

3.The human rights of women are violated, in the male dominated society. 

4.Generally in policy making and decision making process, women are neglected. 

Objectives of women welfare 

To overcome the above problems, a sound national strategy is needed with the following objectives. 

�To provide education. 

�To impart vocational training. 

�To generate awareness about the environment. 

�To improve the employment opportunities. 

�To aware problems of population. 

�To restore the dignity, status, equality and respect for women. 

Objectives of a National Commission For Women  

A national commission for women has been created by government of India, its main objectives are: 

�To examine constitutional and legal rights for women. 

�To review existing legislations. 

�To sensitize the enforcement and administrative machinery to women’s causes. 
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Environmental Degradation and Women Welfare 

The developmental work not only affects the natural environment but also affects the traditional, social, 

cultural, family life of women. 

Example: After losing the forest cover and getting rehabilitated from their native places, men usually 

migrate to towns for some job while the women are left behind to look after their family with little 

resources. 

Thus the issues related to their dignity and honour has not yet received any attention. 

Various Schemes Of Various Organizations Towards Women Welfare 

�The national network for women and mining (NNWM): It is fighting for a “gender audit” of 

India’s mining companies. 

�United Nations decade for women: It witnessed inclusion of several women welfare related issues on 

international agenda. 

�International convention on the elimination of all forms discrimination against women: It has 

created an international standard for protection and promotion of women’s human and socio-

economic upliftment. 

�Non-government organizations (NGO’s) as mahila mandals: It creates awareness among women of 

remote villages to empower them, train them, educate them and help them to become economically 

self-dependent. 

�Ministry for women and child development: It aims to work for the upliftment of women by family 

planning, health care, education and awareness. 

CHILD WELFARE 

Of 21 million children born every year in India, 20 million children in our country are estimated to be 

working as child labours in various hazardous industries like match industry, fire work industry, pottery 

industry. 

Reason for child labours 

�Poverty: Poverty is the main reason to force these children to work in unhealthy conditions. 

�Want of money: Parents require money for their family, so they are in a position to send their 

children for work. 

Various Schemes Of Various Organizations Towards Child Welfare 

 UN conventions on rights of child (or) international law: It formulated a set of international 

standards and measure to promote and protect the well-being of children in our society. 

Rights of the child: the international law defines right of the child to survival, participation, 

development and protection. 

 

�The right to survival:  It emphasizes on good standards  of living, good nutrition and health. 

�The right to participation: It means freedom of thought and appropriate information to the 

child. 
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�The right to development: It ensures access to education, childhood care and support, social 

security and recreation. 

�The right to protection: It means freedom from exploitation, inhuman treatment and neglect. 

 World summit on children: It had focused agenda for the well-being of the children targeted to be 

achieved in the beginning of the new millennium. 

 Ministry of human resource development (MHRD): It concentrates on child’s health, education, 

nutrition, clean and safe drinking, sanitation and environment. 

Environmental degradation and child welfare: Children are most affected due to environmental 

pollution. 

Water borne diseases are the biggest threat to children. Around 6 million children are affected by 

these diseases in India. Even the child growing in the mother’s womb, gets affected by 

environmental toxins. 

Center for science and environment (CSE): Its scientific report says “ children consume more water, food 

and air than adults, and hence more susceptible to any environmental contamination”. 

So, it is essential to keep the cleaner environment to our children for the better and healthy life. 

(2) HUMAN RIGHTS 

Human rights are the fundamental rights, which are possessed by all human beings irrespective of 

their caste, nationality, sex and language. 

These rights cannot be taken by any legislature or any government act. As natural rights they are seen as 

belonging to men and women by their very nature. 

UNIVERSAL DECLARATION OF HUMAN RIGHTS: Universal declaration of human rights 

(UNDHR) by the UN was established in 1948. Some of the main declarations of human rights, which are 

globally accepted, are as follows: 

1. Human right to freedom 

1. Every citizen has the freedom to express his views freely. 

2. Citizens can assemble at any place to express their views. 

3. They have freedom to form unions or associations. 

4. They have freedom to build their houses wherever they like. 

5. They have full right to start any profession. 

2. Human right to property: Every human being has the right to earn property. 

3. Human right to freedom of religion: Every citizen has the freedom to choose their religion 

according to his wishes. All religions are equal before law. 

4. Human right to culture and education: All the citizens have equal rights both in culture and 

education. The minority communities like Christians, Muslims have their own rights to conserve the 

culture, language, and to establish educational institutions of their own choice. 
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5. Human right to constitutional remedies: If a citizen is denied of any of these functional rights, he 

or she can go to the court for protection. The court has the power to protect the basic rights of the 

citizens. 

6. Human right to equality: All the citizens are equal before the law. There is no any discrimination 

on grounds of religion, caste, sex or place of birth. All are given equal opportunity for employment. 

7. Human right against exploitation: Children should not be employed as labours.      

Every citizen has the right to fight against exploitation. 

8. Human rights to food and environment: All human beings have the right to get sufficient healthy 

food, safe drinking water and healthy environment. 

9. Human right to good health: All human beings have the right to have very good physical and 

mental health. 

(Or) 

15. (b) (i) What are the objectives and elements of value education? How can the same be  

                 achieved?            (8) 

VALUE EDUCATION 

     Value education is an instrument used to analyze our behavior and provide proper direction to our youths. 

It teaches them the distinction between right and wrong, to be compassionate, helpful, loving, generous and 

tolerant. So that, a youth can move towards the sustainable future.   

Objectives (or) importance of value education 

 To improve the integral growth of human being. 

 To create attitudes and improvement towards sustainable lifestyle. 

 To increase awareness about our national history, our cultural heritage, constitutional rights, national 

integration, community development and environment. 

 To create and develop awareness about the values and their significance and role. 

 To understand about our natural environment in which how land, air and water are interlinked. 

 To know how about various living and non-living organisms and their interaction with environment. 

Concept of value education 

� Why and how can we use less resources and energy? 

� Why do we need to keep our surroundings clean? 

� Why should we use less fertilizers and pesticides in farms? 

� Why it is important for us to save water and keep our water sources clean? 

� Separate our garbage into degradable and non-degradable types before disposal. 

All these issues are linked to the quality of human life and go beyond simple economic growth. They deal 

with a love and respect for nature. 

Methods of imparting value education 

The following approaches are some methods and strategies of imparting value education. 
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� Telling: It is a process of developing values to enable a pupil to have a clear picture of a value-laden 

situation by means of his narration of the situation. 

� Modeling: It is a method in which certain individual perceived as ideal values is presented to the 

learners as a model. 

� Role playing: Acting out the true feelings of the actor/actors by taking the role of another person but 

without the risk of reprisals. 

� Problem solving: It is a method wherein a dilemma is presented to the learners asking them what 

decisions they are going to take. 

� Studying biographies of great man: This method takes use of the lives of great man as the subject 

matter for trying to elicit their good deeds and thoughts worthy for emulation. 

 Types of values 

� Universal values (or) social values: Universal values tell about the importance of the human 

conditions. These values are reflected in life, love, joy, compassion, tolerance, service, truth, etc. 

� Cultural values: Cultural values vary with respect to time and place. These values are concerned 

with right and wrong, god and bad, true and false and behavior of human beings. It is reflected in 

language, aesthetics, education, law, economics, philosophy, etc. 

� Individual values: Individual values are our personal principles and the result of individual 

personality and experiences. Parents and teachers are the main key to shape our individual values. It 

is reflected in individual goals, relationships, commitments, etc. 

� Global values: Global values stress the concept, that the human civilization is a part of the planet 

and similarly nature and natural phenomena over the earth are interconnected and inter-linked with 

special bonds of harmony. If this harmony is disturbed anywhere there will be an ecological 

imbalance leading to catastrophic results. 

� Spiritual values: Spiritual values promote conservationism and transform our consumeristic 

approach. It is reflected in self-restraint, self-discipline, contentment, reduction of wants, etc. 

 

15. (b) (ii) Population explosion affects the environment seriously. Discuss.   (8) 

POPULATION EXPLOSION 

       The enormous increase in population, due to low death rate (mortality) and high birth rate (natality), 

is termed as population explosion. The human population is not increasing at a uniform rate in all parts 

of the world. 

Reasons of population explosion 

1. Invention of modern medical facilities reduces the death rate (mortality) and increases the birth 

rate (natality), which leads to population explosion. 

2. Increase of life expectancy is another important reason for population explosion. 

3. Illiteracy is one of the reasons for the population explosion. 

Effect of Population Explosion 
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� Poverty 

Infant mortality is one of the most tragic indicators of poverty. There are still 34 developing countries where 

more than 1 in 10 children die before he or she reaches the age of five. In developing countries few mothers 

opt for smaller families in the face of such high infant mortality rates. Efforts to keep children alive and 

healthy are one of the keys to reduce population growth rates. Population explosion leads to environmental 

degradation. 

� Population explosion leads to environmental degradation 

� Population explosion causes over exploitation of natural resources. Therefore there will be shortage of 

resources for the future generation. 

� Many of the renewable resources like forests, grass, lands, are also under threat 

� The increase in population will increase disease, economic inequity and communal war. 

� Overcrowding of cities leads to development of slums 

� Lack of basic amenities like water supply and sanitation, education, health, etc. 

� Unemployment and low living standard of people. 

Remedy 

 We should immediately reduce the fertility rate through birth control programs. 
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Question Paper Code: 80507 

B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2016 

Common to Third/Fourth/Fifth/Sixth Semester 

Civil Engineering 

GE8291 – ENVIRONMENTAL SCIENCE AND ENGINEERING 

(.) Time: Three Hours                                                                                         Maximum: 100 Marks 

Answer ALL Questions 

PART A – (10×2 = 20 Marks) 

1. Define ecosystem diversity. 

Ecosystem diversity: It is the diversity at the ecological or habitat level. A large region with 

different ecosystems can be considered as ecosystem diversity. 

Example: River ecosystem – includes fish, aquatic insects and variety of plants that have adapted. 

2. Write about any two chemical hazards present in the environment. 

Chemical hazards present in the environment: 

• Industrial effluents (toxic) – kills cells and causes cancer and death 

• Combustion of fossil fuels produces SO2, CO2, NO2 and particulate matter which causes 

asthma, bronchitis and other lung diseases. 

3. Mention the measures to control thermal pollution caused by industries. 

Methods adapted to control high temperature caused by thermal discharges from industries: (write  

 any two) 

• Cooling towers: Transfer heat from hot water to the atmosphere by evaporation. 

• Cooling ponds: Heated effluents on the surface of the water in cooling ponds maximise 

dissipation of heat to the atmosphere and minimise the water area and volume. 

• Spray ponds: The water coming out from condensers is allowed to pass into the ponds 

through sprayers. Here water is sprayed through nozzles as fine droplets. Heat from the fine 

droplets gets dissipated to the atmosphere. 

• Artificial lakes: Artificial lakes are man-made water bodies. The heated effluents can be 

discharged into the lake at one end and water for cooling purposes may be withdrawn from 

the other end. The heat is eventually dissipated through evaporation. 

4. List any four water quality parameters and their importance. 

Water quality parameters and their importance: 

• Colour: Variation in colour of water from the same source with time serves as index of 

quality of water. 

• Turbidity: Turbidity caused by colloidal or dissolved organic matter will interfere with 

water-softening processes. 
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• Acidity: Causes more environmental and health problems. It is undesirable to consume. 

• Micro-organisms: Algae, fungi and bacteria produces fouling and corrosion. 

5. What is biogas? Mention its uses. 

Bio gas is a mixture of various gases formed by the anaerobic degradation of biological matter (cow 

dung) in the absence of free oxygen. 

Uses: 

• Used for cooking food and heating water. 

• Used for running tube-well and water pump-set engines. 

6. Define sustainable lifestyle. 

• Sustainable living is a lifestyle of reducing our demand on Earth’s natural resources by 

making sure that we replace what we use to the best of our ability.  

• People should adopt actions for sustainable living by using public transportation, reducing 

energy consumption, becoming more eco-friendly can go a long way in reducing our 

environmental impact and making this planet a clean and safe place. 

7. Write any four principles of green chemistry. 

Four principles of green chemistry: 

• Prevention of wastes 

• Less hazardous chemical synthesis 

• Design for energy efficiency 

• Design for degradation 

8. What is consumerism? How does it affect the environment? 

Consumerism: It refers to the consumption of resources by the people. It is an organized movement 

of citizens and government. 

Two main effects of consumerism on environment are: 

• Environmental degradation: High levels of consumption and production require larger inputs of 

energy and generate larger quantities of waste by products. 

• Pollution: Increased extraction and exploitation of natural resources, accumulation of waste 

and concentration of pollutants can damage the environment and on the long run limit our 

economic activity.   

9. Define EIA and its benefits. 

EIA (Environmental Impact Assessment): Defined as the formal process of predicting the 

environmental consequences of any development projects. It is used to identify the environmental, 

social and economic impacts of the project prior to decision making. 

Benefits of EIA: 

• Cost and time of the project is reduced. 

• Usages of resources are decreased. 
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10. What are the objectives of Women welfare systems? 

Objectives of Women Welfare systems: 

• To provide education 

• To generate awareness about the environment 

• To improve employment opportunities 

• To aware problems of population 

 

PART B – (5 × 13 = 65 Marks) 

11. (a) (i) Describe the function of an ecosystem using energy flow and material cycling.  (7) 

ENERGY FLOW THROUGH ATMOSPHERE TO AN ECOSYSTEM 

Sun the ultimate source of energy is absorbed by produces (plants) to produce organic matter through 

photosynthesis. The conversion of solar energy is governed by law of thermodynamics. 

First law of thermodynamics: 

Energy can neither be created nor be destroyed, but it can be converted from one form to another. 

Example: Photosynthesis – Solar energy converted to chemical energy 

Photosynthesis equation: CO2 + H2O                     CH2O + O2 + H2O 

Plants are used by herbivores; herbivores are used by carnivores as their food. 

Thus energy is transferred and conversion of solar energy is governed by first law of thermodynamics. 

Second law of thermodynamics: 

Whenever energy is transformed, there is a loss of energy through the release of energy in the form of 

heat. 

Example: Respiration process: CH2O + O2                       CO2 + 2H2O 

Relationship between structure and function (Flow model): 
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11. (a) (ii) Define In-situ and Ex-situ conservation of biodiversity and explain.   (6) 

                 (Refer Apr/May 2017) 

(Or) 

11. (b) (i) Explain the stages in ecological succession using appropriate terminology. (7) 

ECOLOGICAL SUCCESSION 

The progressive replacement of one community by another till the development of stable community in a 

particular area is ecological succession. 

Stages of ecological succession: 

Pioneer community – First group of organism in an area 

Seral stage – Various developmental stages of community 

Types of ecological succession: 

Primary succession – Involves gradual establishment of biotic communities on a lifeless ground.  

Example: Rock surface 

Hydrarch/Hydrosere – establishment starts in watery area like pond and lake    

Xerarch/Xerosere – establishment starts in a dry area like desert and rock 

Secondary succession – Involves establishment of biotic communities in an area, where some biotic 

community is already present. Example: Crop field 

Process of ecological succession: 

1. Nudation – Development of bare area without any life form. 

2. Invasion – Development of one or more species on a bare area through 

(a) Migration – Seed are brought by wind, water or birds 

(b) Establishment – Seeds germinate and grow on land and establish pioneer community 

3. Competition – As species grow there is competition with the same or different species for space, 

water and nutrients. 

4. Reaction – Living organisms take water, nutrients grow and modify the environment. Leads to seral  

    community. 

5. Stabilization – Leads to stable community. 

 

11. (b) (ii) Justify India to be a mega diversity nation with the required data.  (6) 

There are nearly 170 countries in the world and 12 of them contain 70% of the planet’s biodiversity. 

Mega diversity regions  

The 12 countries are Australia, Brazil, China, Colombia, Equador, United States, India, Indonesia, 

Madagascar, Mexico, Peru and Dominican Republic of Congo regions. These countries have world’s 

selected few rich faunal and floral land zones. 

India as Mega-diversity nation 

India has 89,450 animal species accounting for 7.31% of global faunal species and 47,000 plant species 

accounting for 10.8% of world’s floral species. The loss of biodiversity or endemim is about 33%. 
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Endemism/Endemic species 

The species confined to a particular area are called endemic species. In India about 33% flowering plants, 

53% fresh water fishes, 60% amphibians, 36% reptiles and 10% mammals are endemic species. 

1. Plant diversity: Nearly 5000 flowering plants and 166 crop plants have their origin in India. 

2. Marine diversity: More than 340 coral species are found in India. Several species of mangrove 

plants and sea grasses are also found here. 

3. Agro diversity: There are 167 crop species and wild relatives. India is considered to be the center of 

origin of 30,000 to 50,000 varieties of rice, mango, ginger, sugarcane etc. 

4. Animal diversity: There are 75,000 animal species including, 000 insects. India has nearly 2,00,000 

living organisms. 

 

12. (a) (i) Discuss about the causes, impacts and control measures of ozone depletion in the  

                atmosphere.           (7) 

CAUSES OF OZONE LAYER DEPLETION 

In 1970, it was found that the ozone layer was attacked by chlorofluoro carbons (CFCs) which 

released into atmosphere by refrigeration units, air conditioning systems, aerosol sprays and cleaning 

solvents. Chlorofluoro carbons release chlorine which breaks ozone into oxygen.  

The following reactions will then occur: 

CF2Cl2 + hυ → Cl + CF2Cl 

CF2Cl + O2   → CF2O + ClO 

Cl + O3      → ClO + O2 

ClO + O
●
 → Cl + O2 

Each chlorine atom is capable of attacking several ozone molecules, So that a long chain process is 

involved. A 1% loss of ozone results in a 2% increase in UV rays reaching the earth’s surface. 

Ozone Depleting Substances 

The ozone depleting substance essentially consists of chlorine or bromine atoms which are extremely 

reactive while they are in the free State. The following gases are accumulated in the atmosphere and are 

found to be in ozone depletion. 

(1) Chloro Fluoro Carbon (CFC) 

Sources: Refrigerants (Freon) in refrigerators, propellent in aerosol spray cans, blowing agent and foam 

plastic blowing agent. 

(2) Hydro Chloro Fluoro Carbon (HCFC) 

Sources: Refrigerants, blowing agents 

(3) Bromo Fluoro Carbons (BFC) 

Sources: Fire extinguishers 

(4) Other Chemicals 

(a) Certain halogen compounds are potential ozone destroyers upto ten times more powerful than  
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      the CFCs. 

(b) Sometimes the atmospheric sulphur dioxide is converted into sulphuric acid which greatly  

      increases the rate of ozone depletion. 

EFFECT (OR) ENVIRONMENTAL IMPACT (OR) CONSEQUENCES OF OZONE LAYER 

DEPLETION 

     As the ozone layer gets deteriorated the harmful UV rays will reach the ground and cause various adverse 

effects. 

� Effect on human health: 

(i) The UV-rays damage genetic material in the skin cells which cause skin cancer. 

(ii) For the fair skinned people life long exposure to the high level radiation of UV-rays increases the risk of  

       non melanine skin cancer. 

(iii) Prolonged human exposure to UV rays may lead to slow blindness called actinic keratitis. Enhance level  

       of UV-ray could lead to more people suffering from cataracts. 

(iv) Human exposure to UV-rays can suppress the immune responses in humans and animals. It also reduces  

       human resistivity leading to a number of diseases such as cancer, allergies and some other infectious  

      diseases. 

� Effect on Aquatic Systems: 

(i) UV- rays directly affect the aquatic forms such as phytoplankton, fish, and larval crabs. 

(ii) The phytoplankton consumes large amount of CO2. 

     Decrease in population of phytoplankton could have more amount of CO2 in the atmosphere which 

contributes to the global warming. 

� Effect on Materials: 

Degradation of paints, plastics and other polymeric material will result in economic loss due to effects of 

UV radiation. 

� Effect on Climate: 

The ozone depleting chemicals can contribute to the global warming i.e., increasing the average temperature 

of the earth’s surface. 

MEASUREMENT OF OZONE (Dobson Unit) 

     The amount of atmospheric ozone is measured by ‘Dobson spectometer’ and is expressed in Dobson 

units (DU). 1 DU is equivalent to a 0.01 mm thickness of pure ozone at the density it possesses if it is 

brought to the ground level (1 atm pressure). 

CONTROL MEASURES 

(1) Replacing CFCs by other materials which are less damaging. 

(2) Use of gases such as methyl bromide which is a crop fumigant also to be controlled. 

(3) Manufacturing and using of ozone depleting chemicals should be stopped. 
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12. (a) (ii) Write a flow sheet and explain the steps involved in Solid Waste Management.(6) 

Process of solid waste management (or) process of preventing solid waste generation in urban areas 

             Solid waste management includes the waste generation, mode of collection, transportation, 

segregation of wastes and disposal techniques. 

Steps involved in solid waste management 

              Two important steps of solid waste management is 

              Reduce, reuse and recycle, before destruction and safe storage of wastes. 

 

 

 

 

 

 

 

 

 

I. Reduce reuse and recycle (3R) 

(a) Reduce the usage of raw materials 

             If the usage of raw materials is reduced, the generation of waste also gets reduced. 

(b) Reuse of waste materials 

(a)The refillable containers, which are discarded after use, can be reused. 

(b) Rubber rings can be made from the discarded cycle tubes, which reduce the waste generation during  

      manufacturing of rubber bands. 

 (c) Recycling of material 

       Recycling is the reprocessing of the discarded materials into new useful products. 

Examples: 

(a) Old aluminium cans and glass bottles are melted and recast into new cans and bottles. 

(b) Preparation of cellulose insulation from paper. 

(c) Preparation of fuel pellets from kitchen waste. 

(d) Preparation of automobiles and construction materials from steel cans. 

The above process saves money, energy, raw materials, and reduces pollution. 

II. Discarding wastes 

For discarding solid wastes the following methods can be adopted. 

Methods of disposal of solid waste 

(a) landfill (b) incineration (c) composting 
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(a) Landfill: Solid wastes are placed in sanitary landfill system in alternate layers of 80cm thick refuse, 

covered with selected earth fill of 20cm thickness. After two or three years, solid waste volume shrinks by 

25-30% and the land is used for parks, roads and small buildings. 

                     The most common and cheapest method of waste disposal is dumping in sanitary land-fills 

which is invariably employed in Indian cities. Land-fill structure is built either into the ground or on the 

ground into which the waste is dumped. The method involves spreading the solid waste on the ground, 

compacting it and then covering it with soil at suitable intervals. 

Advantages 

1.It is simple and economical. 

2.Segregation not required. 

3.Land filled areas can be reclaimed and used for other purposes. 

4.Converts low-lying, marshy waste-land into useful areas. 

5.Natural resources are returns to soil and recycled. 

Disadvantages 

1.A large area is required. 

2.Since land is available away from town, transportation cost is heavy. 

3.Bad odours, if landfills are not properly managed. 

4.The land filled areas will be the sources of mosquitoes and flies and hence insecticides  

   and pesticides are to be applied at regular intervals. 

5.Causes fire hazard due to the formation of methane in wet weather. 

(b) Incineration: It is a hygienic way of disposing solid waste. It is more suitable if the waste contains more 

hazardous materials and organic content. It is a thermal process and is very effective for detoxification of all 

combustible pathogens. It is an expensive technology compared to land-fill and composting because 

incinerators are costly. 

     In this method the municipal solid wastes are burnt in a furnace called incinerator. The combustible 

substances such as rubbish, garbage, dead organisms and the non-combustible matter such as glass, 

porcelain, metals are separated before feeding to incinerators. The non-combustible materials can be left out 

for recycling and reuse. The left out ashes and clinkers from the incinerators may be accounted for only 

about 10 to 20% which need further disposal either by sanitary landfill or by some other means. 

      The heat produced in the incinerator during the burning of refuse is used in the form of steam power for 

generation of electricity throughout turbines. The municipal solid waste is generally wet but has a very high 

calorific value so it has to be dried up first before burning. The waste is dried in preheater from where it is 

taken into large incinerate about 100 to 150 tonnes per hour. The temperature normally maintained in a 

combustion chamber is about 700
o
c and may be increased to about 1000

o
c when electricity is to be 

generated. 

Advantages 

1.The residue is only 20-25% of original weight; the clinker can be used after treatment. 

STUCOR A
PP

DOWNLOADED FROM STUCOR APP

DOWNLOADED FROM STUCOR APP



9 

 

2.It requires very little space. 

3.Cost of transportation is not high as incinerators located within city limits. 

4.Safest then hygienic point of view. 

5.An incinerator plant of 300 tonnes per day capacity can generate 3MW of power. 

Disadvantages 

1.Its capital and operating cost is high. 

2.Needs skilled personnel. 

3.Formation of smoke, dust and ashes needs further disposal, which causes air pollution 

(c) Composting: It is another popular method practiced in many cities in our country. In this method, bulk 

organic waste is converted into fertilizing manure by biological action. 

 The separated compostable waste is dumped in underground earthen trenches in layers of 1.5m and is 

finally covered with earth of about 20 cm and left over for decomposition. Sometimes certain 

microorganisms such as actinomycetes are introduced for active decomposition. Within 2 to 3 days 

biological action starts, the organic matters are being destroyed by actinomycetes and lot of heat is liberated 

increasing the temperature of the compost by about 75
o
c and finally the refuse is converted to powdery 

brown coloured odourless mass known as humus and has a fertilizing value which can be used for 

agricultural field. The compost contains lot of nitrogen essential for plant growth apart from phosphates and 

other minerals. 

      World Health Organisation (WHO) has set up a compost plant in New Delhi in 1981 with a capacity to 

handle 90 to 100 tonnes of waste every day. The prepared compost was supplied to nurseries, kitchen 

gardens and horticulture department. The composting technology is widely employed in developing 

countries. 

Advantages 

1.When the manure is added to soil, it increases the water retention and ion-exchange capacity of soil. 

2.A number of industrial solid wastes can also be treated by this method. 

3.It can (manure) be sold thereby reducing the cost of disposing of wastes. 

4.Recycling-occurs. 

Disadvantages 

1.The non-consumables have to be disposed separately. 

2.Use of compost has not yet caught up with farmers and hence no assured market. 

(Or) 

12. (b) (i) Mention any four air pollutants with their sources and emission control measures.(7) 

Common air pollutants sources (causes) and their effects 

1. Carbon monoxide (CO) 

Description 

       It is a colorless, odourless gas that is poisonous to air-breathing animals. It is formed during the 

incomplete combustion of carbon containing fuels. 
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2C+ O2 � 2CO 

Human sources (causes) 

      Cigarette smoking, incomplete burning of fossil fuels. About 77% comes from motor vehicle exhaust. 

Health effects 

       Reacts with haemoglobin in red blood cells and reduce the ability of blood to bring oxygen to body cells 

and tissues, which causes headaches and anemia. At high levels it causes coma, irreversible brain cell 

damage and death. 

Environmental effects 

       It increases the global temperature. 

2. Nitrogen dioxide (NO2) 

Description 

       It is a reddish-brown irritating gas that gives photo chemical smog. In the atmosphere it can be 

converted into nitric acid (HNO3). 

NO2 + Moisture � HNO3 

Human sources (causes) 

         Fossil fuel burning in motor vehicles (49%) and power industrial plants (49%). 

Health effects 

      Lung irritation and damage. 

Environmental effects: 

 Acid deposition of HNO3 can damage trees, soils and aquatic life in lakes, HNO3  can corrode metals and 

eat away stone on buildings, statues and monuments. NO2 Can damage fabrics. 

3. Sulphur dioxide (SO2) 

Description: 

 It is a colorless and irritating gas. It is formed mostly from the combustion of sulphur containing fossil fuels 

such as coal and oil. In the atmosphere it can be converted to sulphuric acid (H2SO4) which is a major 

component of acid deposition. 

Human sources (causes) 

      Coal burning in power plants (88%) and industrial processes (10%). 

Health effects 

     Breathing problems for healthy people. 

Environmental effects 

    Reduce visibility, acid deposition of H2SO4 can damage trees, soils and aquatic life in lakes. 

4. Suspended particulate matter (SPM) 

Description 

      It includes variety of particles and droplets (aerosols).They can be suspended in atmosphere for short 

periods to long periods. 

Human sources (causes) 
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     Burning coal in power and industrial plants (40%), burning diesel and other fuels in vehicles (17%), 

agriculture, unpaved roads, construction etc. 

Health effects 

    Nose and throat irritation, lung damage, bronchitis, asthma, reproductive problems and cancer. 

Environmental effects 

    Reduce visibility, acid deposition of H2SO4 can damage trees, soils and aquatic life in lakes. 

Control measures of air pollution 

�The emission rates should be restricted to permissible levels by each and every industry. 

�Incorporation of air pollution control equipment in the design of the plant layout must be made  

    mandatory. 

�Continuous monitoring of the atmosphere for the pollutants should be carried out to know  

      the emission levels. 

Equipment’s used to control air pollution 

       Air pollution can be reduced by adopting the following approaches. 

�To ensure sufficient supply of oxygen to the combustion chamber and adequate temperature so  

    that the combustion is complete, eliminating much of the smoke consisting of partly burnt     

    ashes and dust. 

�To use mechanical devices such as scrubbers, cyclones, bag houses and electro-static  

    precipitators manufacturing process. 

�Chemical treatment to deal with factory fumes. 

The disposal of the collected air pollutants is equally important for successful control of air pollution. 
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12. (b) (ii) What are the effects of Marine pollution?       (6) 

SOURCE OF MARINE POLLUTION 

      About half of the world population live nearer to costal lines and derive many benefits from the coastal 

zones contain rich heritage ,coral reefs, wetlands and sea grass beds. 

Benefits of coral reefs:     The coral reefs which are the most productive eco-system offer many benefits to 

people. 

�Reefs support more than one million species. 

�They provide feeding, breeding and nursery areas to fish and shell fish. 

�They offer medicines. 

�They acts as buffer to oceans waves and protect coastal lines from storms and so on. 

Factors affecting coral reefs: The coral reefs are threatened by 

�The sediments from deforestation carried by the runoffs. 

�The agricultural and industrial chemicals reaching through river discharges. 

�The boat anchors and the careless divers. 

�Rising ocean temperatures. 

      The wet lands have been destroyed or degraded by conversion to agricultural lands or fish ponds or for 

urban expansion or for industrial development. The sea grass beds are also victims of various kinds of 

coastal development activities. 

1. Dumping the wastes: The most serious issue is dumping of untreated wastes and sewage into oceans by 

the coastal towns and cities and industrial units. All that what is carried by rivers ultimately ends up in the 

seas. On their way to sea, rivers receive huge amounts of sewage, garbage, agricultural discharge, pesticides, 

including, heavy metals. These all are added to sea. Huge quantity of plastic is being dumped in sea 

Effects 

        Many marine birds ingest plastic that causes gastro-intestinal disorders 

2. Oil pollution of Marine water: The great damage to water is infected by petroleum its products. 

Example 

      Oils enter water from cracks of oil tankers, accidental spillage, cleaning of fuel tanks by merchants and 

warships and also street cleaning. 

Heavy petroleum products precipitate to the bottom or are absorbed on rock, stone, and banks to inhibit the 

life of the hydrobionts. One drop of petroleum spreads over a great area to isolate the water from contact 

with atmospheric oxygen. 

Effects 

       The continuous oil films inhibit photosynthesis and the formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhibiting the water body. All aquatic animals 

depends either directly or indirectly on planktons, which is the basis of the trophic chain. 

       The surface of water in contact with the shore is usually contaminated with oil, which interferes with the 

normal development of many hydrocarbons. 
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EFFECTS OF MARINE POLLUTION 

         The presence of heavy metals and organic pollutants cause more damage in birds as thinning of 

eggshell and tissue damage of egg. 

� Oil pollution cause damage to marine fauna and flora including algae, fish, birds, invertebrates. About 

50,000 to 2, 50,000 birds are killed every year by oil. 

� Oil spilling in sea water causes abnormally low body temperature in birds resulting in hypothermia. 

Nearly 150 rare species of bald eagles also became victims when they ingested oil during Exxon Valdez 

accident. 

� The continuous oil films inhibit photosynthesis and formation of oxygen. This inhibits the growth of 

planktons, which is the main source of the hydrobionts inhabiting the water body. 

� Hydrocarbons and benzpyrene accumulate in food chain and consumption of fish by man 

 

13. (a) (i) Explain the stages in desertification.      (7) 

Desertification 

     Desertification is characterized by devegetation and loss of vegetal cover, depletion of groundwater, 

salinization and severe soil erosion. Desertification leads to the conversion of irrigated croplands to desert 

like conditions in which agricultural productivity falls. Moderate desertification produce 10-25% drop in 

productivity. Severe desertification cause 25-50% drop while very severe desertification results in 50% drop 

in productivity. 

Causes of Desertification: The major manmade activities responsible for desertification are as follows. 

(i) Deforestation: Deforestation means destruction of forests. The total forests area of the world in 1900 was 

estimated to be 7,000 million hectares which was reduced to 2890 million ha in 1975 fell down to just 2,300 

million ha by 2000. Deforestation rate is relatively less in temperature countries, but it is very alarming in 

tropical countries. 

(ii) Overgrazing: Overgrazing can limit livestock production. Over grazing occurs when too many animals 

graze for too long and exceed the carrying capacity of a grass land area.  Overgrazing removes the grass 

cover. The humus content of the soil is decreased and it leads to poor, dry, compacted    soil. The soil roots 

are very good binders of soil. When the grasses are removed, the soil becomes loose and susceptible to the 

action of wind and                   water. The dry barren land reflects more of the sun’s heat, changing wind   

patterns leading to further desertification  

(iii) Mining and quarrying: Mining operation requires removal of vegetation along with underlying soil 

mantle and overlying rock masses. This results in destruction of landscape in the area. 

 

13. (a) (ii) What is over utilisation of water resources? Mention the remedial measures.  (6) 

OVER-UTILIZATION OF WATER (SURFACE AND GROUND WATER) 

The rapid increase in population and industrial growth has increased the demand for water resources.  
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Due to increase of ground water usage, the annual extraction of ground water is in far excess than the natural 

recharge. 

Effect on over-utilization of water (or) consequences of overdrawing of ground water 

1. Decrease of ground water 

2. Ground subsidence 

3. Lowering of water table 

4. Intrusion of salt water 

1. Decrease of ground water: 

        Due to increased usage of ground water, the ground water level decreases. 

Reasons for decrease of ground water:  

(a) The erratic and inadequate rainfall results in reduction, in storage of water in reservoirs. 

(b) The building construction activities are permeable soil zone, reducing the percolation of rainwater 

and increase runoff. 

2. Ground subsidence: When the groundwater withdrawal is more than its recharge rate, the sediments in 

the aquifer get compacted which results in sinking of overlaying land surface. This process is known as 

ground subsidence. 

Problems 

1. Structural damage in buildings. 

2. Fracture in pipes. 

3. Reversing the flow of canals and tidal flooding. 

3. Lowering of water table: Over utilization of ground water in arid and semi-arid regions for agriculture 

disturbs the stable of equilibrium of the reservoir 

Problems: 

1. Lowering of water table 

4. Intrusion of salt water: In coastal area over-exploitation of ground water lead to rapid intrusion of salt 

water from the sea. 

Problems: 

Water cannot be used for drinking and agriculture 

5. Earthquake and landslides: 

Which leads to decrease in water level. 

6. Drying up of wells: 

The level of ground water getting depleted at much faster rates than they can be regenerated. 

 This leads to drying up of dug as well as bore wells. 

7. Pollution of water: When the ground water levels near the agricultural land decreases, the water, 

containing the nitrogen as nitrate fertilizer, percolates rapidly into the ground and pollutes the ground water. 

Problem: Water becomes unsuitable for potable use by infants, when nitrate concentration exceeds  

45 mgs/lit. 
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(Or) 

13. (b) (i) Write a note on (1) use of fertilizers and pesticides (2) soil salinity problems  (7)  

IMPACTS OF MODERN AGRICULTURE  

(1) Problems in using fertilizers 

(a) Micronutrient imbalance  

       Most of the chemical fertilizers used in modern agriculture contain nitrogen, phosphorus and potassium 

(N, P, which are macrnutrients When, excess of the fertilizers are used in the fields, it causes micronutrient 

imbalance.  

(b) Blue  Baby syndrome (Nitrate pollution)  

     When the Nitrogenous fertilizers are applied in the fields, they leach deep into the soil and contaminate 

the ground water. The nitrate concentration in the water gets increased. When the nitrate concentration 

exceeds 25 mg/ lit, they cause serious health problem called “Blue Baby syndrome” This disease affects 

infants and leads even to death.  

(c)Eutrophication  

      A large proportion of N and P fertilizers used in crop fields is washed off by the runoff water and 

reaches the water bodies causing over nourishment of the lakes. This process is known as Eutrophication.  

     Due to eutrophication lakes get attacked by algal blooms. These algal species use up the nutrients rapidly 

and grow very fast. Since the life time of the algal species are less they die quickly and pollute the water, 

which in turn affect the aquatic life.  

2. Problems in using pesticides  

     In order to improve the crop yield, lot of pesticides used in the agriculture. 

(i)First generation pesticides: Sulphur, arsenic ,lead are used to kill the pests. 

(ii) Second generation pesticides: DDT (Dichiorodiphenyl trichloro methane) is used to kill the pests.  

        Although these pesticides protect our crops from huge losses due to pests, they produce number of side-

effects.  

(a)Death of non-target organisms  

     Many insecticides not only kill the target species, also kill the several non-target species, which are 

useful to us.  

(b)Producing new pests  

     Some pest species usually survive even after the pesticides spray, which generates highly resistant 

generations. They are immune to all type of pesticides and are called super pests.  

(c)Bio-magnification: Many of the pesticides are non-biodegradable and keep on concentrating in the food 

chain. This process is called bio-magnification. These pesticides in a bio-magnified form are harmful to the 

human beings.  

(d) Risk of cancer  
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3. Salinity  

     The water, not absorbed by the soil, undergoes evaporation leaving behind a thin layer of dissolved salts 

in the topsoil. This process of accumulation of salts is called salinity of the soil. The saline soils are 

characterized by the accumulation of soluble salts like sodium chloride, calcium chloride, magnesium 

chloride, sodium sulphate, sodium bicarbonates and sodium carbonates. The pH of the water exceeds 8.0 

(alkaline).  

Problems in salinity  

Most of the water, used for irrigation comes only from canal or ground, which unlike rainwater contains 

dissolved salts. Under dry climates, the water gets evaporated. 

  

13. (b) (ii) List the impact of deforestation on the environment.     (6)  

DEFORESTATION 

Deforestation is the process removal of forest resources due  to man made activities.  

 Deforestation means destruction of forests.  

Causes of Deforestation 

1. Developmental Projects:   Development projects cause  deforestation in two ways. 

       1. Through submergence of forest area underwater. 

       2. Destruction of forest area. 

Examples: Big dams, hydroelectric projects, Road construction etc., 

2. Mining operations:   Mining have a serious impact on forest  areas. Mining operation reduces the forest 

area. 

Examples: Mica, coal, manganese, limestone, etc., 

3. Raw materials for industries: Wood is the important raw material for so many purposes. 

Examples: For making boxes, furniture, plywood, match-boxes, pulp, etc. 

4. Fuel requirements: In India both rural and tribal population is dependent on the forest for meeting their 

daily need of fuel wood, which leads to the pressure on forest, ultimately to deforestation. 

5. Shifting cultivation: The replacement of natural forest ecosystem for mono specific tree plantation can 

lead to disappearance of number of plant and animal species. 

Example:  India is the richest nation with more than15,000 species of plants, many of which is endangered 

due to deforestation. 

6. Forest fires: Forest fire is one of the major causes for deforestation. Due to human interruption and rise in 

ambient temperature, forest fire happens often nowadays. Thus, due to forest fire thousands of forest area 

gets destructed. 

Consequences (or) ill effects (or) impact of deforestation on the environment 

        Since many people are dependent on the forest resources, deforestation will have the following social, 

economic and ecological effects. 
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1. Global warming: The cutting and burning of forest trees increases the CO2 content in the atmosphere, 

which inturn changes the global climatic pattern, rising sea levels and depletion of the protective ozone 

layer. 

2. Loss of genetic diversity: The destruction of our forest destroys the greatest storehouse of genetic 

diversity on earth, which provides new food and medicines for the entire world. 

3. Soil erosion: Deforestation also causes soil erosion, landslides, floods, drought. Natural vegetation acts as 

a natural barrier to reduce the wind velocity, this in turn reduces soil erosion, 6000 million tons of soil get 

eroded every year in India. 

4. Loss of biodiversity: Most of the species are very sensitive to any disturbance and changes. When the 

plants no longer exist, animals that depend on them for food and habitat become extinct. 

5. Loss of food grains: As a result of soil erosion, the countries loose the food grains. 

6. Unemployment problems: The people living around forest areas losses their livelihood. 

7. Flood and Landslides: Frequent floods, landslides in hilly areas and wind speed are heavy. 

 

14. (a) (i) What is cyclone? Describe cyclone management using fore casting.   (7) 

CYCLONE 

Definition 

 Cyclone is a meteorological phenomenon, intense depression forming over the open oceans and moving 

towards the land. On reaching the shores, it move into the interior of the land or long the shore lines 

  Thus the cyclones are the most powerful, destructive, dangerous atmospheric storms on the earth. The 

cyclone once formed may be active from days to weeks and their speed varies between 180-500 km/hour. 

Occurrence 

    Tropical cyclones in the warm oceans are formed because of heat and moisture. The main requirement of 

formation of tropical cyclone is that the sea surface temperature (SST) must be below 25
O
C. The tropical 

cyclones move like a spinning top at the speed of 10-30 km/hour. 

  In India, cyclones originating from Bay of Bengal are more in number and intensity. But, they are 

relatively less in south West Indian Ocean and Arabian sea. In India cyclone occurs during October – 

December or April – May. 

 Effect of cyclone 

1. The damage depends on the intensity of cyclone. The damage to human life, crops, transport, 

communications, tanks, canals, livestock could be heavy. 

2. Cyclone occurrence slows down the developmental activities of the area. 

Cyclone management 

1. Satellite images are used by meteorological departments for forecasting the weather conditions, which 

reveal the strength and intensity of the storm. 

2. Radar system is used to detect the cyclone and is being used for cyclone warming. 
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3. For observing the exact location of cyclone, every the effect of which is minimized by planting more trees 

on the coastal belt, construction of dams, dykes, embankments, wind breaks. 

 

14. (a) (ii) What is Ecomark? Explain.         (6) 

SCHEME OF LABELING OF ENVIRONMENTALLY FRIENDLY PRODUCTS (ECO-MARK) 

• Eco-Mark is an eco-labelling scheme which was constituted by the Government of India in 1991 for 

easy identification of environment-friendly products. 

• Eco-mark is a certification mark issued by the Bureau of Indian Standard (BIS). 

• Logo for eco-mark in India given by The Ministry of Environment and Forest (MEF), Government 

of India is earthern pot. 

Three Committees set-up for the Eco-Mark Scheme are: 

• A Steering Committee in the Ministry of Environments and Forests (MEF) 

• A Technical Committee in the Central Pollution Control Board (CPCB) 

• Bureau of Indian Standards (BIS) for assessment and certification purposes 

OBJECTIVES OF ECO-MARK 

• To encourage every citizen to purchase products, having less harmful impact to environment. 

• To improve the quality of environment and to encourage sustainable management of the resources. 

• To provide incentive to importers and manufacturers to reduce the adverse environmental impact of 

their products. 

• To reward genuine initiatives by companies for reducing the adverse environmental impact of their 

products. 

CRITERIA FOR AWARDING ECO-MARK 

• Sources of raw materials. 

• Production of process. 

• Use of natural resources. 

• Energy conservation in the production of product. 

• Disposal of wastes. 

• Utilization of wastes and recycled materials. 

• Product to be accompanied by detailed instructions for proper use. 

• Bio-degradability. 

PROCEDURE OF OBTAINING ECO-MARK 

• The procedure of grant of license is the same as applicable for grant of license by BIS for its product 

certification mark scheme. 

• License will be granted initially for one year and is renewable. 

    During the license period, officers will inspect and if they find any deviation, action as provided under 

the BIS Act is taken. 
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(Or) 

14. (b) (i) Describe about The Air Act 1981.        (7) 

AIR (PREVENTION AND CONTROL OF POLLUTION) ACT, 1981 

 This Act was enacted in the conference held at Stockholm in 1972. It deals with the problems 

relating to air pollution. It gives absolute powers to monitor air quality and pollution control to Central and 

State Boards. 

OBJECTIVES OF AIR ACT 

� To prevent, control and abatement of air pollution. 

� To maintain the quality of air. 

� To establish a board for the prevention and control of air pollution. 

IMPORTANT FEATURES OF AIR ACT 

� The Central Board may lay down the standards for the quality of air. 

� The Central Board co-ordinates and settle disputes between state boards, in addition to providing 

technical assistance and guidance to state boards. 

� The State Boards are empowered to lay down the standards for emissions of air pollutants from 

industrial units or automobiles or other sources. 

� The State Boards are to collect and disseminate information related to air pollution and also to 

function as inspectorates for air pollution. 

� The State Boards are to examine the manufacturing processes and the control of equipment to verify 

whether they meet the standards prescribed. 

� The State Board can advise the State Government to declare certain heavily polluted areas as 

pollution control areas and can advise to avoid the burning of waste products which cause air 

pollution in such areas. 

� The directions of the Central Board are mandatory on State Boards. 

� The operation of an industrial unit is prohibited in heavily polluted areas without the consent of the 

Central Board. 

� Violation of law is punishable with imprisonment for a term which may extend to three months or 

fine up to rupees ten thousand or both. 
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� The Air act like Water act, confers wide powers on State Boards to order closure of any industrial 

unit or stoppage or regulation of supply of water, electricity or other services, if it is highly polluting. 

 

14. (b) (ii) Name any three significant biomedical wastes and their safe disposal.   (6) 

Types of bio-medical wastes 

Category No. Type of wastes Treatment and Disposal 

1 Human Anatomical Waste 

Example: Human tissues, organs, body parts 

Incineration (or) deep burial 

2 Animal Wastes 

Example: Waste generated by veterinary hospitals, 

animal houses like body parts, bleeding parts, animal 

tissues  

Incineration (or) deep burial 

3 Microbiology and Bio-technology waste 

Example: Waste from laboratory cultures, specimens of 

micro organisms 

Microwaving (or) 

incineration 

4 Waste sharps 

Example: Needles, syringes, blades, glass 

Disinfection (or) 

microwaving 

5 Discarded Medicines and Cytotoxic drugs 

Example: Out-dated, contaminated and discarded 

medicines 

Incineration (or) destruction 

and drugs disposal in secured 

landfills 

6 Solid Waste 

Example: Items contaminated with blood, body fluids 

including cotton, beddings 

Incineration (or) 

microwaving 

7 Solid Waste 

Example: Waste generated from disposable items 

Autoclaving (or) 

microwaving 

8 Liquid wastes 

Example: Laboratory washing, cleaning and 

disinfection activities 

Discharge into drains and 

disinfection by chemical 

treatment 

9 Incineration ash 

Example: Ash from incineration of any BMW 

Disposal in municipal 

landfills 

10 Chemical wastes 

Example: Chemicals used in hospitals, laboratories 

Chemical treatment 
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15. (a) (i) What is value education? Mention its importance.     (7) 

VALUE EDUCATION: 

Value education is an instrument used to analyze our behavior and provide proper direction to our youths. It 

teaches them the distinction between right and wrong, to be compassionate, helpful, loving, generous and 

tolerant. So that, a youth can moves towards the sustainable future.    

Objectives (or) importance of value education 

 To improve the integral growth of human being. 

 To create attitudes and improvement towards sustainable lifestyle. 

 To increase awareness about our national history, our cultural heritage, constitutional rights, national 

integration, community development and environment. 

 To create and develop awareness about the values and their significance and role. 

 To understand about our natural environment in which how land, air and water are interlinked. 

 To know how about various living and non-living organisms and their interaction with environment. 

Concept of value education 

The following are the concepts of values in environmental education. 

� Why and how can we use less resources and energy? 

� Why do we need to keep our surroundings clean? 

� Why should we use less fertilizers and pesticides in farms? 

� Why it is important for us to save water and keep our water sources clean? 

� Separate our garbage into degradable and non-degradable types before disposal. 

All these issues are linked to the quality of human life and go beyond simple economic growth. They deal 

with a love and respect for nature. 

Methods of imparting value education 

The following approaches are some methods and strategies of imparting value education. 

� Telling: It is a process of developing values to enable a pupil to have a clear picture of a value-laden 

situation by means of his narration of the situation. 

� Modeling: It is a method in which certain individual perceived as ideal values is presented to the 

learners as a model. 

� Role playing: Acting out the true feelings of the actor/actors by taking the role of another person but 

without the risk of reprisals. 

� Problem solving: It is a method wherein a dilemma is presented to the learners asking them what 

decisions they are going to take. 

� Studying biographies of great man: This method takes use of the lives of great man as the subject 

matter for trying to elicit their good deeds and thoughts worthy for emulation. 

Types of values 

� Universal values (or) social values: Universal values tell about the importance of the human 

conditions. These values are reflected in life, love, joy, compassion, tolerance, service, truth, etc. 
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� Cultural values: Cultural values vary with respect to time and place. These values are concerned 

with right and wrong, god and bad, true and false and behavior of human beings. It is reflected in 

language, aesthetics, education, law, economics, philosophy, etc. 

� Individual values: Individual values are our personal principles and the result of individual 

personality and experiences. Parents and teachers are the main key to shape our individual values. It 

is reflected in individual goals, relationships, commitments, etc. 

� Global values: Global values stress the concept, that the human civilization is a part of the planet 

and similarly nature and natural phenomena over the earth are interconnected and inter-linked with 

special bonds of harmony. If this harmony is disturbed anywhere there will be an ecological 

imbalance leading to catastrophic results. 

� Spiritual values: Spiritual values promote conservationism and transform our consumeristic 

approach. It is reflected in self-restraint, self-discipline, contentment, reduction of wants, etc. 

 

15. (a) (ii) Explain the role of GIS in environmental management.     (6) 

 

ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT 

Information technology plays a vital role in the field of environmental education. Information technology 

means collection, processing storage and dissemination of information. A number of software has been 

developed to study about the environment. 

Software’s for environment education   

Many software are developed to improve our environment and health. They are as follows:  

(1) Remote sensing 

Remote sensing refers to any method, which can be used to gather information about any object without 

actually coming in contact with it. Any force field like acoustic, gravity, magnetic, electromagnetic, etc., 

could be used for more remote sensing, covering various disciplines extending from laboratory testing to 

astronomy. At present the term ‘remote sensing’ is used more commonly to denote the identification of earth 

feature by detecting the characteristics electromagnetic radiation that is reflected / emitted by the earth. 

Applications of remote sensing 

In agriculture: In India, the agriculture sector sustains the livelihood of around 70% of the population and 

contributes to about 35% of the net national product. We require judicious and optimal management of both 

land and water resources along with the usage of high yielding variety seeds, optimal fertilizer input, 

postcentral etc. remote sensing can provide valuable information for land and water management. 

In forestry: Sustainable forest management requires reliable information on the type, density and extent of 

forest cover, volume and biomass, forest fire, pest and disease induced losses, encroachment etc. Remote 

sensing provides all such information clearly. 

In land cover:  Spatial information in land use is required at different scales depending upon use. Remote 

sensing data is converted to map, the spatial resolution plays a role on the scale of mapping. 
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Water resources: Remote sensing data has been used in many applications related to water resources such as 

surface water body mapping, ground water targeting, wetland, inventory, flood monitoring, reservoir 

sedimentation, water quality monitoring, run-off monitoring, snow cover monitoring, irrigation management 

and many more. One of the best applications is inventory surface water bodies, 

(2) Database: Database is the collection of inter-related data on various subjects. In the computer the 

information of data base is arranged in a systematic manner that is easily manageable and can be very 

quickly retrieved. 

Applications of database 

The ministry of environment and forest 

(i) They are compiling a database on various biotic communities. 

(ii) Database is also available for diseases like HIV/AIDS, malaria, flourosis, etc. 

National management of information system (NMIS) 

They compiled a database on R&D projects along with information about research scientists and 

personnel involved. 

Environmental information system (ENVIS) 

It functions in 25 centers all over the country. They generate a network of database in areas like 

pollution control, clean technologies, remote sensing, biodiversity, environmental management, 

desertification etc. 

(3) Geographical information system (GIS) 

“GIS is a technique of superimposing various thematic maps using digital data on a large number of 

inter-related aspects”. 

Applications of GIS 

 Different thematic maps containing digital information on various aspects like water 

resources, soil type, forest land, crop land, grass land are super imposed on a layered form in 

computer using soft wares. 

 Interpretation of polluted zones, degraded lands can be made on GIS. 

 GIS can be used to check unplanned growth and related environmental problems. 

(4) Satellite data 

1. Satellite data helps in data providing correct and reliable information about forest cover. 

2. It also provide information of atmospheric phenomena like monsoon, ozone layer depletion, 

smog, etc. 

3. From the satellite data many new reserves of oil, minerals, can be discovered. 

(5) World wide web 

More current data is available on World Wide Web. 

Important on-line learning center 

1. www.mhhe.com/environmentalscience 

2. Multimedia digital content manager(DCM) in the form of CD-ROM. 
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Applications 

1. These on-line learning centre provides the current and relevant information on, principles, problems, 

queries, application of environmental science. 

2. It has digital files of photos, power-point lecture presentations, animations, web-exercises and quiz. 

These are useful to both students and teachers of environmental studies. 

(Or) 

15. (b) (i) What is population explosion? Give the reasons behind it.    (7) 

POPULATION EXPLOSION 

Definition: 

     The enormous increase in population, due to low death rate (mortality) and high birth rate (natality), 

is termed as population explosion. The human population is not increasing at a uniform rate in all parts 

of the world. 

Doubling Time 

Population explosion can be better understood by considering the doubling time i.e., the number of years 

needed for a population to double in size.  

Reasons of population explosion 

1. Invention of modern medical facilities reduces the death rate (mortality) and increases the birth 

rate (natality), which leads to population explosion. 

2. Increase of life expectancy is another important reason for population explosion. 

3. Illiteracy is one of the reasons for the population explosion. 

Effect of Population Explosion 

• Poverty: Infant mortality is one of the most tragic indicators of poverty. There are still 34 

developing countries where more than 1 in 10 children die before he or she reaches the age of five. In 

developing countries few mothers opt for smaller families in the face of such high infant mortality 

rates. Efforts to keep children alive and healthy are one of the keys to reduce population growth 

rates. Population explosion leads to environmental degradation. 

• Population explosion leads to environmental degradation 

• Population explosion causes over exploitation of natural resources. Therefore there will be shortage 

of resources for the future generation. 

• Many of the renewable resources like forests, grass, lands, are also under threat. 

• The increase in population will increase disease, economic inequity and communal war. 

• Overcrowding of cities leads to development of slums 

• Lack of basic amenities like water supply and sanitation, education, health, etc 

• Unemployment and low living standard of people. 

Remedy 

 We should immediately reduce the fertility rate through birth control programs. 
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15. (b) (ii) Discuss the factors influencing human health under current environmental conditions.     

(Refer Apr/May 2017) 

            (6) 

PART C – (1 × 15 = 15 Marks) 

      16. (a) (i) Explain about any two methods of biodegradation of pollutants.   (8) 

Biochemical degradation of pollutants: This degradation occurs by single or group of microorganisms. 

Types of biodegradable pollutants: 

1. Very easily degradable: 

Pollutants - simple sugars, amino acids, organic acids. 

Organisms - Bacteria, fungi, protozoa etc. 

Time for removal- within hours of their release into environment 

2. Easily degradable: 

Pollutants - branched and straight chain polysaccharides, proteins. 

Organisms – more than one bacterial strain accelerates degradation. 

Time for removal – 10 to 14 days. 

3. Potentially degradable:  

Pollutants - complexes such as fatty oils, fats, aliphatic & aromatic HC. 

Organisms – extremely high bacterial densities are required. These pollutants required prolonged activity of 

exo-enzymes.  

Time for removal – 3 weeks 

4. Very slowly degradable: 

Pollutants - cellulose, organic chlorines, insecticides. 

Organisms - Very high bacterial densities are required. Comparatively high conc. of coenzymes are required 

to initiate degradation. 

Degradation curve: For various pollutants are given below. 

 

Bioconversion of Pollutants 

Definition: Production of sources of energy form pollutants or waste by microbial activity is called 

bioconversion. 

Example: 1. Bioconversion of biomass into ethanol, methanol or methane. 
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                2. Bioconversion of organic materials like plant or animal organics into useful products. 

Types of Bioconversion: 

1. Enzyme hydrolysis: bioconversion with enzymes. Feedstock is mixed with enzymes, which 

converts a portion of cellulosic material into sugar, which can then be fermented into ethanol. 

2. Synthetic gas fermentation: Feedstock is mixed with 30% H2O and is gasified in a closed 

environment into a syngas using CO2 and H2. The cooled syngas is then converted into usable 

products through exposure to bacteria. 

3. Composing: organic matter convert to high quality feed stuff and oil rich material by some 

organisms. 

 

      16. (a) (ii) Mention a case study on: (1) Man and wild life conflict (2) Productive use of biodiversity  

                  (7) 

(Or) 

      16. (b) (i) Illustrate any two methods of harnessing alternative sources of energy.  (8) 

 

ALTERNATE ENERGY RESOURCES 

(1) SOLAR ENERGY: Sun releases enormous quantity of energy in the form of heat and light. The solar 

energy received by the near earth space is approximately1.4 kJ/s/m
2
 known as solar constant. Now we have 

several techniques for harnessing solar energy. Solar heat collectors, solar cells, solar cooker, solar water 

heater, solar furnace and solar power plant are some important solar energy harvesting devices. 

PHOTO GALVANIC CELL OR SOLAR CELL 

Definition 

    Photo galvanic cell is the one, which converts the solar energy (energy obtained from sun) directly into 

electrical energy. 

Principle 

   The basic principle involved into the solar cell is based on the photovoltaic (PV) effect. When the solar 

rays fall on a two layer of semi-conductor devices, a potential difference between the two layers is produced. 

This potential difference causes flow of electrons and produces electricity. 

Construction 

    A solar cell consists of a p-type semiconductor (such as Si doped with B) and n-type semiconductor (such 

as Si doped with P). They are in close contact with each other. 
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  Working 

  When the solar rays fall on the top layer of p-type semiconductor, the electrons from the valence band get 

promoted to the conduction band and cross the p-n junction into n-type semiconductor. There by potential 

difference between two layers is created, which causes flow of electrons (ie., an electric current). The 

potential difference and hence current increases as more solar rays falls on the surface of the top layer. Thus 

when this p and n layers are connected to an external circuit, electrons flow from n-layer to p-layer, and 

hence current is generated. 

Applications of solar cells 

1. Lighting purpose: Solar cells can be used for lighting purpose.  

 

2. Solar pumps run by solar battery 

      When a large number of solar cells are connected series it forms a solar battery. Solar battery produces 

more electricity which is enough to run, water pump, street-light etc. They are also used in remote areas 

where conventional electricity supply is a problem. 

3. Solar cells are used in calculators, electronic watches, radios and TVs. 

 

4. Solar cells can be used to drive vehicles. 
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5. Solar cells, made of silicon, are used as a source of electricity in space craft and satellites. 

Advantages of solar cells 

1. Solar cells can be used in remote and isolated area, forests and hilly regions. 

2. Maintenance cost is low. 

3. Solar cells are noise and pollution free. 

4. Their lifetime is log. 

Disadvantages 

� Capital cost is higher. 

� Storage of energy is not possible. 

(2) WIND ENERGY 

    Moving air is called wind. Energy recovered from the force of the wind is called wind energy. The energy 

possessed by wind is because of its high speed. The wind energy is harnessed by making use of wind mills. 

 Methods of harnessing wind energy 

1. Wind mills 

     The strike of blowing wind on the blades of the wind mill makes it rotating continuously. The rotational 

motion of the blades drives a number of machines like water pump, flour mills and electric generators. 

    Now a day’s wind mill uses large sized propeller blades and is connected to a generator through a shaft. 

Wind mills are capable of generating about 100 kW electricity. 

 

2. Wind farms 

      When a large number wind mills are installed and joined together in a definite pattern it   forms a wind 

farm. The wind farms produce a large amount of electricity. 

Condition 

     The minimum speed required for satisfactory working of a wind generator is 15 km/hr. 

Advantages of wind energy 

(i) It does not cause any air pollution. 

(ii) It is very cheap and economic. 

(iii) It is renewable. 
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(iv) It does not cause any pollution. 

Disadvantages 

� Public resists for locating the wind forms in polluted areas due to noise generated by the machines and loss 

of aesthetic appearance. 

� Wind forms located on the migratory routes of birds will cause hazards. 

� Wind forms produce unwanted sound. 

� Wind turbines interfere with electromagnetic signals(TV, Radio signals). 

 

      16. (b) (ii) Describe in detail about any one pollution related case study.    (7) 

The Miniamatta Epidemic (1953) (marine pollution) 

Miniamatta is a small coastal village in Japan. The Chisso Chemical Company, which produces vinyl 

polymer plastics used organo mercurial compound. The industry discharges its effluent into Miniamatta Sea. 

The effluent containing mercury ions is converted into methyl mercury, which is highly toxic. 

The marine organisms like phytoplankton and zoo-plankton easily absorb the toxic methyl mercury 

compound. These organisms are consumed by small fishes and these are in turn consumed by human beings. 

Thus the poisonous chemical (methyl mercury) enters into the body of human beings though food chain. 

Effect  

It damages the central nervous system, which cause various disorders such as 

1.Loss of vision and hearing 

2.Loss of muscular co-ordination and severe headache. 

3.Nervous disorders. 
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