I Environmental Chemistry

Introduction

(@)

(b)

The environmental pollution may be defined as direct or indirect undesirable changes in our
surrounding as a result of human activities that have harmful effects on plants, animals and human
beings.

A substance, which causes pollution, is known as pollutant. Pollutants may be solid, liquid or gaseous
substance present in greater concentration than in natural abundance and are produced due to human
activities or due to natural happenings.

Pollutants can be fast degradable i.e. which rapidly break down by natural processes. For example,
discarded vegetable.

Pollutants can be non-degradable. These remain in the environment in an unchanged form for many
decades. For example dichloro diphenyltrichloroethane (DDT), plastic materials, heavy metals, nuclear
wastes etc, if once released into environment are difficult to remove.

The process of environmental pollution involves :
(i) The origin of pollutant from different source
(ii) Transportation by air or water or dumping into soil by human being.

Atmosphere

It is a protective blanket of gases surrounding the earth. The atmosphere is held to the earth by the
force of gravity. The total mass of atmosphere is about 5 x 1015 metric tones. The constituents which
make up the atmosphere are gases, water vapours and aerosols.

Atmosphere
I
. v
Troposphere Stratosphere
Lowest region of the atmosphere Above the troposphere between 10
in which the human being along and 50 KM above sea level. It contains
with other organisms live. Extends dinitrogen, dioxygen, ozone and little
up to the height of 10 KM from sea water vapour.

level. Turbulent, dusty zone containing
air, much water vapour and clouds.

Section (A) : Gaseous air pollutants

1.

Tropospheric pollution :
It occurs due to the presence of undesirable solids or gaseous patrticles in the air.
Tropospheric pollution

I
v v

Gaseous air pollutants comprise Particulate pollutants
of oxides of sulphur, nitrogen and comprise of dust, mist,
carbon, hydrogen sulphide, fumes, smoke, smog etc.

hydrocarbons, ozone and other
oxidants.
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1.2

1.3

1.4

Oxides of sulphur

Sulphur (from fossil fuel) ——> Oxides of sulphur (SO2,S03)

Toxic effect : SOz is poisnous to both animals and plants.

(i) A low concentration of SO2 causes respiratory diseases e.g. asthma, bronchitis, emphysema in
human being.

(ii) It causes irritation to the eyes resulting in tears and redness.

(iii) High concentration of SOz is responsible for the stiffness of flower buds which eventually fall off
from plants.

2502(g) + O2(g) —L24ee_, 250,

Matter (catalyst)
SO2(g) + O3(g) —> SOs(9) + O2(9)
SOz (g) + H202(¢) —— H2S04 (aq)
The SO:2 present in the atmosphere is generally contaminated with SOs. The SOz so formed
gets converted into H2SOx4 in the presence of moisture. This acid comes down from the atmosphere in
form of sulphuric acid rain.

Oxides of nitrogen

N2 and Oz at high altitudes combine to form oxides of nitrogen when lighting strikes. NO:z is then
oxidised to NOs~ which is washed into soil, where it serves as a fertilizer.

In an automobile engine when fossil fuel (i.e. hydrocarbons) is burnt, N2 and O2 combine to give
significant quantities of nitric oxide (NO) and NO:.

N2(g) + 02(g) — > 2NO (g)

2NO (g) + O2 (g) —— 2NO2(g) (slow reaction)

NO (g) + Os (9) —— NO2(g) + O2(g)

(faster reaction)

Toxic effect :
(i) The irritant red haze in the traffic and congested places is due to oxides of nitrogen.
(ii) Higher concentration of NO2 damages the leaves of plants and retard the rate of photosynthesis.
(i) It is toxic to living tissues.
(iv) NOz is also harmful to various textile fibres and metals.

Hydrocarbons

They are formed by incomplete combustion of fuel used in automobiles.

Toxic effect :

(i) They are carcinogenic, i.e. they cause cancer.

(i) In plants, they cause ageing, break down of tissues and shedding of leaves, flowers and twigs.

Oxides of carbon

(1) Carbon monoxide

Sources of carbon monoxide

(i) Incomplete combustion of carbon, coal, fire wood, petrol etc.
(if) Automobile exhaust

*Toxic effect :

(i) Carbon monoxide is poisonous. It binds to haemoglobin to form carboxy haemoglobin which is about
300 times more stable than the oxygen-haemoglobin. This stable complex (when concentration reaches
about 3 to 4%) reduces the oxygen carrying capacity of blood to greater extent. This oxygen deficiency
causes headache, weak eyesight, nervousness and cardiovascular disorder.

(i) In pregnant women increased CO level induces premature birth, spontaneous abortions and
deformed babies.
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(2) Carbon dioxide [CO,]

Sources of carbondioxide

(i) Respiration (exhaled air contains COz)

(i) Burning of fossil fuels for energy.

(iii) Decomposition of lime stone during the manufacture of cement.

(iv) Volcanic eruptions.

It is found 0.03 percent by volume of the atmosphere and is confined to troposphere only.

Green plants require CO2 for photosynthesis and they, in turn, release oxygen, thus maintaining the
delicate balance. But deforestation and burning of fossil fuel increses the CO:2 level and disturbs the
balance in the atmosphere. This increased amount of CO: in the air is mainly responsible for global
warming.

Global warming and green house effect

*|t has been found that about 75% of solar energy reaching the earth is absorbed by the earth’s surface
and, in turn, this increases the temperature of the earth. The remaining of the heat radiates back to the
atmosphere. Some of the heat is trapped by gases such as carbondixoide, methane, ozone,
chlorofluorocarbon compounds (CFCs) and water vapour in the atmosphere. Thus, they increases the
temperature of the atmosphere. This causes, global warming.

*Just as the glass in a green house holds the sun’s warmth inside, atmosphere traps the heat form the
sun near the earth’s surface and keeps it warm. This is called natural green house effect because it
maintains the temperature and makes the earth perfect for life.

*In a green house, visible light passes through the transparent glass and heats up the soil and the
plants. The warm soil and plants emit infrared radiations. Since glass is opaque to infrared radiations
(heat), it partly reflects and partly absorbs these radiations. This process keeps the energy of the sun
trapped in the green house.

Similarly, CO2 molecules also trap heat as they are transparent to sun-light but not to the heat radiation.
If the amount of carbon dioxide crosses the delicate proportion of 0.03%, the natural green house
balance may get disturbed.

CO2 is the major contributor to global warming. In addition to CO2, other green house gases are
methane, water vapour, nitrous oxide, CFCs and ozone.

Sources :

(a) Methane (CHy) :

(i) CHa4 is liberated naturally when vegetation is burnt, digested or rotted in absence of oxygen.

(ii) Methane is released in paddy fields, coal mines, from rotting garbage dumps and by fossil fuels.

(b) CFCs : CFCs are man-made industrial chemicals used in air conditioning etc.

Note : CFCs are responsible for depletion of the ozone layer.

(c) N2O : Nitrous oxide occurs naturally in the environment but in recent years it's quantities have
increased significantly due to the use of chemical fertilizers and the burning of the fossil fuels.

Increase in the global temperature increases the incidence of infectious diseases like dengue, malaria,
yellow fever, sleeping sickness etc.

Acid Rain

The pH of rain water is 5.6 due to the presence of H* ions formed by the reaction of rain water with
carbon dioxide present in the atmosphere as per following reactions :

H20(¢) + CO2(g) = H2CO3(aq) :

H2COs(aq) = H*(aq) + HCOz(aq)

When the natural rain falls through polluted air, it comes in contact with chemicals such as gaseous
oxides of sulphur (SOx), oxides of nitrogen (NO2), mist of hydrochloric acid and phosphoric acid. These
substances dissolves in falling rain making it more acidic than normal pH ranging between 5.6 and 3.5.
When the pH of rain water drops below 5.6, it is called acid rain. Nowadays, the term acid rain is used
to describe the way in which acid from the atmosphere is deposited on the earth’s surface.Oxides of
nitrogen and sulphur which are acidic in nature can be blown by wind along with solid particles in the
atmosphere and finally settle down either on the ground as dry deposition or in water, fog and snow as
wet deposition.
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Chemistry of acid rain :

SOz and NO: after oxidation and reaction with water are major contributors to acid rain, because
polluted air usually contains particulate matter that catalyses the oxidation. Following are the major
sources of the oxides of sulphur and nitrogen.

(i) Burning of fossil fuels (which contain sulphur and nitrogeneous matter) such as coal and oil in power
station and furnaces or petrol and diesel in motor engines.

(i) Volcanic eruptions, forest fires and bacterial decomposition of organic matter.

2502(g) + O2(g) + 2H20 (/) ——— 2H2S04 (aq)

4NO2(g) + O2(g) + 2H20 (/) —— 4HNO3(aq)

Beside these ammonium salts are also formed and can be observed as an atmospheric haze
(Aerosol of fine particles).

Aerosol particles of oxides or ammonium salts in rain drops settle down as wet deposition. SO: is also
absorbed directly on both solid and liquid ground surfaces and is thus deposited as dry-deposition.

Harmful effect of acid rain
(i) Acid rain is harmful for agriculture, plants and trees because it dissolves and washes away nutrients
needed for their growth.
(ii) Acid rain affects plants and animal life in aquatic ecosystem.
(iii) It causes respiratory ailments in human beings and animals.
(iv) It corrodes water pipes resulting in the dissolution of heavy metals such as iron, lead and copper
into the drinking water.
(v) Building materials such as stone, marble, dolomite, mortar, slate or metal are corroded and
weakened on reaction with acid rain because of the formation of soluble compounds.

CaCOs + H2SO4s —— CaS04 + CO2 T + H20

Particulate pollutants

Particulate refers to minute solid particles or liquid droplets in air. These are found in vehicle emissions,
smoke particles from fires, dust particles and ash from industries. Particulates in the atmosphere may
be viable or non-viable.

Viable Particulates : The viable particulates are minute living organisms that are dispersed in the
atmosphere. Some examples are bacteria, fungi, molds, algae etc. They cause plant diseases and also
produce allergic reactions to human beings.

Non-viable Particulates : Non-viable particulates may be classifed according to their nature and
size as given below.

(a) Smoke particulates : They consist of solid or mixture of solid and liquid particles formed during
combustion of organic matter. Examples are cigarette smoke, smoke from burning of fossil fuel,
garbage and dry leaves, oil smoke etc.

(b) Dust : It consists of fine solid particles over 1um in diameter produced during crushing, grinding and
attribution of solid materials.

Examples are sand from sand blasting, saw dust from wood works, pulverized coal, cement and fly ash
from factories, dust storms etc.

(c) Mists : They are produced by particles of spray liquids and by condensation of vapours in air.
Examples are H.SO4 mist, herbicides and insecticides that miss their target and travel through air and
form mists.

(d) Fumes : They are generally produced by the condensation of vapours during sublimation,
distillation, boiling and several chemical reactions. Organic solvents, metals and metallic oxides form
fume patrticles.

Air borne particles such as dust, fumes, mists etc are dangerous for human health.
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Toxic effect :

(i) Particulate pollutants bigger than 5 microns are supposed to lodge in the nosal passage.

(i) Particulate pollutants of about 1.0 micron enter into lungs easily.

(i) Leaded petrol is the primary source of air-borne lead emission. Lead interferes with the
development and maturation of red blood cells.

Smog

Word smog is obtained from the combination of the words smoke and fog. It is the one of the most
common examples of air pollution that occurs in many cities through out the world. There are two types
of smog as explained below.

Classical Smog

It is also known as sulphurous smog or London smog (as first occured in London). It occurs in cool
and humid climate. It is a mixture of smoke, fog and sulphur dioxide. Because of the presence of SO
and carbon particles (soot), it is a reducing mixture and therefore it is also called as reducing smog.
Photochemical Smog

It is also known as Los Angles smog (as first occured in Los Angles). It occurs in warm, dry and sunny
climate. The main components of this smog result from the action of sunlight on unsaturated
hydrocarbons and nitrogen oxides produced by automobiles and factories. Photo chemical smog has
high concentration of oxidising agents like NO2 therefore called oxidising smog.

Mechanism of photochemical smog :

*Burning of fossil fuels yields variety of pollutants into the earth’s troposphere. Most important
pollutants are hydrocarbons (unburned fuels) and nitric oxide (NO).

*When the concentration of these pollutants increases to sufficiently high levels, a chain reaction
occurs from their interaction with sunlight in which NO is converted into NO2. This NO:z in turn absorbs
energy from sunlight and decomposes into NO and free oxygen atom.

h .
NOz(g) ——> NO(@)+O (@) ()

Oxygen atom being very reactive combines with atmospheric oxygen forming ozone.
0@ +02(9) =—0s(9) ____ (i)

The ozone formed in the above reaction reacts rapidly with the NO(g) formed in the reaction (i) to
regenerate NO2. NO: is a reddish brown/brown gas and at sufficiently high level can contribute to haze.
NO(g) + Os(g) ——> NO2(9) + O2(9) (iii)

*Like NO2, O3 is a toxic gas and both NO2z and Os are strong oxidising agents : They can react with the
unburnt hydrocarbons in the polluted air to produce compounds like formaldehyde, acrolein and
peroxyacetyl nitrate (PAN).

3CH4+ 203 = 3CH2=0 + 3H20

CH2=CHCH=0 (acrolein)

CH,COONO, (peroxyacetyl nitrate, PAN)
Il

O3 — 02+[0]
O + hydrocarbons —— RCO (free radical)o_2> RCO, (peroxyl acyl free radical)

RCO; 4 hydrocarbons — CH2 = O,
CH2 = CHCHO, ketones etc.

RCO3 + 02 E— RC02 + O3

RCO3 + NO RC02 >+ N02
O O

[l . Il
R-C-0-0 + NO, ——» R—-C—0—-0-NO, (PAN)



Harmful/toxic effects of photochemical smog

(i) Components of photochemical smog, NO and Os, irritate the nose and throat and their high
concentration causes headache, chest pain, dryness of the throat, cough and difficulty in breathing.

(ii) Both ozone and PAN act as powerful eye irritants.

(iii) Photochemical smog leads to cracking of rubber and extensive damage to plant life.

PAN inhibits photo system, inhibits formation of chlorophyll and also spoils enzymes.

(iv) Photochemical smog also causes corrosion of metals, stones, building materials, rubber and
painted surfaces.

Control of photochemical smog

(i) Certain chemical compounds are sprayed into atmosphere, which generate free radicals. These free
radicals combine with those free radicals which are responsible for the formation of the component of
photo chemical smog.

(i) Using catalytic converters in the automobiles, which prevent the release of NO and hydrocarbons to
the atmosphere.

(iii) By plantation of certain plants like pinus, juniparus, quercus, pyrus ant vitis which metabolise NO
and thus help in the control of the formation of photochemical smog.

Stratospheric Pollution
Formation and break down of ozone
* The upper part of stratosphere consists of considerable amount of ozone (Os). The ozone layer
protects us from the harmful ultra violet (UV) radiations (A = 255 nm) coming from the sun.
* These radiations cause skin cancer (melanoma) in human beings and, therefore, it is important to
maintain and protect the ozone shield/layer.
* Ozone is produced as a result of the action of ultraviolet radiations on dioxygen as given below.
Oz (g) —— O (g) + O(g)

uv
0O(g) + O2(g) Sdynamic 0O3(g) (thermodynamically unstable)

equilibrium
* The main reason of ozone layer depletion is believed to be the release of chlorofluorocarbon
compounds (CFCs) which are also known as freons.
* The CFCs are non reactive, nonflammable, non-toxic organic molecules and, therefore, used in
refrigerations, airconditioners, in the production of plastic foam and by the electronic industry for
cleaning computer parts. Released CFCs come in contact with the normal atmospheric gases and
eventually reach stratosphere where they cause depletion in ozone layer as described below.

CF2Cla(g) —% I (g) + CF2CI (g)
CI(g) + Os (g) — CIO(g) + Oz (g)

Clo(g) + O (9) — clI(9) + Oz (9)
In this the chlorine radicals are continuously regenerated and cause the decomposition of ozone.
Hence, CFCs act as transporting agents for continuously generating chlorine radicals into the
stratosphere and damaging the ozone layer.

Ozone Hole
In Antarctica, scientists reported about the depletion of ozone layer commonly known as ozone hole
over the south pole. They reported that a unique set of conditions was responsible for the ozone hole.

Polar stratospheric clouds
(i) In summer season, nitrogen dioxide and methane react with chlorine monoxide and chlorine atom
forming chlorine sinks and, thereby, preventing much ozone depletion.



In winter, special type of clouds called polar stratospheric clouds are formed over antarctica. These
polar stratospheric clouds provide surface on which chlorine nitrate formed gets hydrolysed to form
hypochlorous acid. It also reacts with HCI produced to give molecular chlorine.

ClO(g) + NO2 (g) — CIONO2(qg) ;

Cl(g) + CHa(g) —> CH,(g) + HCI (g)
CIONO: (g) + H20(g) —— HOCI (g) + HNOs(g)
CIONO2(g) + HCI (g) — Cl2(g) + HNOs (g)

(i) In spring, when sunlight returns to the Antarctica, the sun's warmth, break up the clouds and HOCI
and Cl. are photolysed by sun light according to the following reactions.

HOCI (g) —™— OH (9) + CI(g) ; Cl2(g) —™— 2 CI ()

The chlorine radicals thus formed, initiate the chain reaction for ozone depletion.

Harmful effects of depletion of ozone layer :

(i) UV radiation lead to ageing of skin, cataract, sunburn, skin cancer, killing of many phytoplanktons,
damage to fish productivity etc.

(if) UV radiations affect the plant protein which eventually leads to the harmful mutation of cells.

(iif) UV radiations increase the evaporation of surface water through the stomata of the leaves and thus
decreases the moisture content of the soil.

(iv) Increase in UV radiations damage paints and fibres, causing them to fade faster.

Ex-1.

Sol.

Ex-2.

Sol.

Explain tropospheric pollution in 100 words

Tropospheric pollution occurs due to the presence of undesirable gases and the solid particles in the
air. The major gaseous and the particulate pollutants present in the troposphere are as follows :

® Gaseous air pollutants. These include mainly oxides of sulphur (SO2, SOs), oxides of nitrogen (NO,
NO2) and oxides of carbon (CO, CO3) in addition to hydrogen sulphide (H2S), hydrocarbons, ozone and
other oxidants.

e Particulate pollutants. These include dust, mist, fumes, smoke, smog, etc.

What is the composition of photochemical smog ?
Mixture of NOz,. Os, peroxyacyl nitrates (PAN), aldehydes, ketones, hydrocarbons and CO.

Section (B) : Water pollution, soil pollution and waste management

3.

Water pollution
Pollution of water originates from human activities :
(i) Point source pollution

Easily identified source of pollution is called as point source. Examples are municipal and industrial
discharge pipes where pollutants enter the water source.

(i) Non point source pollution

Non point sources of pollution are those where a source of pollution can not be identified. Examples are
agriculture run off (from farm, animals and crop-lands), acid-rain storm water, drainage (from streets,
parking lots and lawns) etc.
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Water pollutants and their sources.

Pollutant Source

(i) Micro-organisms Domestic sewage

Domestic sewage, animal excreta and waste, decaying animals and

(i) Organic wastes plants, discharge from food processing factories

(i) Plant nutrients Chemical fertilizers

(iv) Toxic heavy metals Industries and chemical factories

(v) Sediments Erosion of soil by agriculture and strip mining

(vi) Pesticides Chemical used for killing insects, fungi and weeds
(vii) Radioactive substances Mining of uranium containing minerals

(viii) Heat Water used for cooling in industries.

Causes of water pollution :

(a) Pathogens :

Water pollutants which are the disease causing agents are called pathogens. Pathogens include
bacteria and other organisms that enter water from domestic sewage and animal excreta.

Human excreta contains bacterias such as Escherichia coli and Streptococcus faecalis which cause
gastrointestinal diseases.

(b) Organic waste :

Organic matter such as leaves, grass, trash etc. are major water pollutants. They pollute the water as a
consequence of decay i.e. run off. Excessive phytoplankton growth within water is also a cause of water
pollution. These wastes are biodegradable.

Biodegradable waste :
These are domestic wastes which can be rapidly decomposed under natural processes by micro-
organism.

Non-Biodegradable waste :
These are poisonous wastes which do not degrade or degrade very slowy in the ecosystem naturally.
These are not recycled in the natural environment.

Dissolved Oxygen (DO) :

Bacteria present in large population causes the decomposition of organic matter present in water. They
consume oxygen dissolved in water. The dissolved oxygen (DO) is limited in water. In winter i.e. in cold
water, dissolved oxygen can reach a concentration up to 10 ppm. That is why even a moderate amount
of organic matter when decompose in water can deplete the amount of dissolved oxygen in water.

If the concentration of dissolved oxygen in water is below 6 ppm, the growth of fish gets inhibited.
Oxygen reaches to water (i) through atmosphere and (ii) from the process of photosynthesis carried out
by many aquatic green plants during day light.

However during night, photosynthesis stops but the plants continue to respire, resulting in the reduction
of dissolved oxygen. The dissolved oxygen is also used by the microorganism to oxidise organic matter.
If too much of organic mattter is added to water, all the available oxygen is consumed. This leads to the
death of oxygen dependent aquatic life.

The concentration of dissolved oxygen in water is very important for aquatic life. Thus anaerobic
bacteria (which do not require oxygen) begin to break down the organic matter/waste and produce
chemicals that have foul smell and are harmful to human health. Aerobic (oxygen requiring) bacteria
degrade these organic waste and keep the water depleted in dissolved oxygen.
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Biochemical oxygen demand (BOD)

The amount of oxygen required by bacteria to break down the organic waste present in a certain
volume of a sample of water is called biochemical oxygen demand (BOD).

Biochemical oxygen demand (BOD) is a measure of the amount of dissolved oxygen that would be
needed by the microorganism to oxidise the organic compounds. 'Clean water' would have a BOD
value of less than 5 ppm where as highly polluted water (river, lake, ponds etc.) could have a BOD
value of 17 ppm or more.

Chemical pollutants

Chemical pollutants include water soluble such as cadmium, mercury, nickel etc. All these metals are
dangerous to human because our body can not excrete them. Over the time, the concentration of these
metals crosses the tolerance limit and thus, these metals then can damage kidneys, central nervous
system, liver, etc.

Acids (like H2SO4) from mine drainage and salts like sodium and calcium chloride which are used to
melt snow and ice in the colder climates are water soluble chemical pollutants.

Organic pollutants include petroleum products (e.g. major oil spills in oceans), pesticides, various
industrial chemicals (e.g. poly chlorinated biphenyls used as cleansing solvent), detergent and fertilizers
PCBs (Polychlorinated biphenyl) are suspected to be carcinogenic. Detergents are biodegradable.
However their use can create problem. The addition of fertilizer increases the amount of soluble
phosphates in the water and this enhances the growth of algae. Such profuse growth of algae, covers
the water surface and reduces the oxygen concentration in water. This leads to anaerobic conditions,
commonly, with accumulation of abnoxious decay and death. Thus, bloom-infested water inhibits the
growth of other living organism in the water body.

Eutrophication

The process in which nutrient enriched water bodies support a dense plant population, which Kills
animal life by depriving it of oxygen and results in subsequent loss of biodiversity is known as
Eutrophication.

International standards for drinking water

(a) Fluoride : Drinking water should contain fluoride ions concentration up to 1 ppm or 1 mg dm=3. Its
deficiency in drinking water causes diseases such as tooth decay etc. The F~ions make the enamel on
teeth much harder by converting hydroxyapatite, [3Ca3(POa4)2.Ca(OH):], the enamel on the surface of
the teeth, into much harder fluorapatite, [3 Cas(POa4)2 .CaF2].

However, F~ ion concentration above 2 ppm causes brown mottling of teeth. Similar excess fluoride
(over 10 ppm) causes harmful effect to bones and teeth.

(b) Lead : The upper standard limit of lead concentration is about 50 ppb. It can damage kidney, liver,
reproductive system etc.

(c) Sulphate : Excessive concentration of sulphate (>500 ppm) causes laxative effect.

(d) Nitrate : The maximum of nitrate is 50 ppm and excess nitrate in water can cause diseases such as
methemoglobinemia (‘blue baby' syndrome).

(e) Other metals :

Metal Maximum of concentration
(ppm or mg dm-3)

Fe 0.2

Mn 0.05

Al 0.2

Cu 3.0

Zn 5.0

Cd 0.005
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Soil pollution

Insecticides, pesticides and herbicides cause soil pollution.

(a) Pesticides :

Pesticides are synthetic toxic chemicals with ecological repercussions.

The repeated use of the same or similar pesticide give rise to pests that are resistant to that group of
pesticides thus making the pesticide ineffective. Therefore, other organic toxins such as aldrin and
dieldrin were introduced, as insect resistance of DDT increased.

Most of them are water insoluble and non-biodegradable. These high persistant toxins are, therefore,
transferred from lower trophic level to higher trophic level through food chain.

Over the time, concentration of the toxins in higher animals reach a level which causes serious
metabolic and physiological disorders.

(b) Herbicides :

Herbicides such as sodium chlorate (NaClO3z), sodium arsenite (NasAsOs) and many other are now a
days used to kill weeds. However because of their toxic effect to mammals their use have been
restricted, some herbicides cause birth effect.

These days, organic compounds such as triazines are widely used as herbicides.

(c) Insecticides : These are used to control insects and thus help to curb diseases and protect
crops. They include chlorinated hydrocarbons, DDT, BHC and malathon etc. However, due to adverse
effects, use of DDT has been banned in india.

Industrial waste

(i) Biodegradable waste

Generated by cotton mills, food processing units, paper mills and textile factories.

(i) Nondegradable waste

Generated by thermal power plants (fly ash); integrated iron and steel plants (blast furnace slag and
steel melting slag); aluminium, zinc and copper manufacture (mud and tailings); Fertilizer industires
(gypsum)

Disposal : Fly ash and slag from the steel industries are used in the cement industries.

Large quantities of toxic wastes are usually destroyed by controlled incineration, while small quantities
are burnt along with factory garbage in open bins.

Waste Management
In addition to the improper disposal of the house hold wastes, disposal of medical, agriculture, industrial
and mining wastes is one of the major causes of environmental degradation. Therefore, management of

wastes is of utmost importance.
Domestic wastes \
bins

Collection and disposal :
( Collection in small
transferred to community bins
transferred/carried to the disposable side

\rSeggregation

|

l l

Biodegradable wastes Non-biodegradable wastes
(household discard) (polythene bags, metal scraps,
plastic, glass etc.)

I

Sent to recycling

Deposited in land fills and
are converted into compost



Note :

(i) Non-biodegradable waste like polythene bag, metal scraps, etc choke the sewers and if polythene
bags are swallowed by cattle, it can cost their lives also. The poor waste management causes health
problems leading to epidemics due to contamination of ground water.

(if) The persons who are directly involved in the collection and disposal of waste should make the use
of protective device such as gloves or water proof boots and gas masks.

Green chemistry

(i) Green chemistry is a way of thinking and is about utilising the existing knowledge and principles of
chemistry and other services to reduce the adverse impact on environment.

(if) Green chemistry is a continuous process that would bring about minimum pollution or deterioration
to the environment.

(iii) The generation of by-products during a process if not used gainfully are not only environmental
unfriendly but also cost-ineffective. In a chemical reaction, if reactants are fully converted by optimising
reaction conditions into useful environment friendly medium then there would be no chemical pollutants
introduced in the environment. It will be worth while to carry out the synthetic reactions in aqueous
medium in place of organic solvents since water has high specific heat and low volatility. Water is cost
effective, noninflammable and devoid of any carcinogenic effects.

Green chemistry in day-to-day life :

(i) Dry cleaning of clothes : Tetra chloroethene used for dry cleaning was found to contaminate the
ground water and is also a suspected carcinogen. This compound has now been replaced by liquefied
carbondioxide with a suitable detergent. This will result in less harm to ground water.

(if) Bleaching of paper : Use of H202 with suitable catalyst has replaced the use of chlorine gas for
bleaching paper.

(iii) Synthesis of chemicals :

CH2=CHz+ 0, &%t ,  CH3CHO (90%, one step method)

Pd(l1)/Cu(ll) (in water)

Important : Green chemistry leads to reduction in
(i) material (i) energy consumption and (iii) waste generation.
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MISCELLANEQOUS SOLVED PROBLEMS

What would have happened if the greenhouse gases were totally missing in the earth’s atmosphere ?
Discuss.

The solar energy radiated back from the earth surface is absorbed by the greenhouse gases (i.e. COx,
CHa, Os, CFC’s and water vapour) present near the earth’s surface. They heat up the atmosphere near
the earth’s surface and keep it warm. As a result, they keep the temperature of the earth constant and
help in the growth of plants and existence of life on the earth. If there were no greenhouse gases, there
would have been no vegetation and life on the earth.

A large number of fish are suddenly found floating dead on a lake. There is no evidence of toxic
dumping but you find an abundance of phytoplankton. Suggest a reason for the fish Kill.

Excessive phytoplankton (organic pollutants such as leaves, grass, trash, etc.) present in water is
biodegradable. A large population of bacteria decomposes this organic matter in water. During this
process they consume the oxygen dissolved in water. Water has already limited dissolved oxygen (= 10
ppm) which is further depleted. When the level of dissolved oxygen falls below 6 ppm, the fish cannot
servive. Hence, they die and float dead in water.

How can domestic waste be used as manure ?

Domestic waste comprises of two types of materials, biodegradable such as leaves, rotten food, etc.,
and non-biodegradable such as plastics, glass metal, scrap, etc. The non-biodegradable waste is sent
to industry for recycling and the biodegradable waste should be deposited in the land fills. With the
passage of time, it is converted into compost manure.

For your agricultural field or garden, you have developed a compost producing pit. Discuss the process
in the light of bad odour, files and recycling of wastes for a good produce.

The compost producing pit should be set up at a suitable place or in a tin to protect ourselves from bad
odour and files. It should be kept covered so that files cannot make entry into it and the bad odour is
minimized. The recyclable material like plastics, glass, newspapers, etc. should be sold to the vendor
who further sells it to the dealer. The dealer further supplies it to the industry involved in recycling
process.

Answer the following subparts

(i) What is loam soil ?

(i) What are asbestosis and silicosis ?

(iii) What are particulates and what is their approximate size ?

(iv) Name three natural sources of air pollution

(v) How are flue gases from industries feed from oxides of nitrogen and sulphur ?

(i) Soil containing 34% air, 66% water along with humus is called loam soil. It is best for crops.

(ii) Asbestosis and silicosis are lung diseases caused by particulates.

(iii) Particulates are finely divided solid or liquid particles suspended in air. Their size varies from 2 x
10~* u to 500 p.

(iv) Volcanic erruptions, forest fires and pollen grains of flowers.

(v) The flue gases are subjected to scrubbing with conc. H2SO4 or with alkaline solutions such as
Ca(OH)2 or Mg(OH)2 etc.
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(i) Name two important sinks of COsz.

(i) What is marine pollution

(iii) What is humification ?

(iv) What are viable and non-viable particulates ?

(i) Oceans (which dissolve it) and plants (which use it for photosynthesis)

(i) Pollution of sea water due to discharge of wastes into it is called marine pollution.

(iii) The decomposition of organic material (leaves, root etc.) in the soil by microorganism to produce
humus is called humification.

(iv) Viable particulates are small size living organisms such as bacteria, fungi, moulds, algae, etc. Non-
viable particulates are formed by disintegration of large size materials or condensation of small size
particles or droplets e.g. mist, smoke, fume and dust.

(i) What is the composition of photochemical smog and classical smog ? How do the two differ in their
behaviour ?

(i) What should be the tolerable limit of fluoride ions in drinking water ? What happens if it is higher
than 10 ppm ?

(i) Photochemical smog is mixture of a number of irritation causing compounds like NO2, Oz aldehydes,
peroxyacyl nitrates, ketones, hydrocarbons and CO. It is formed in summer months after sunrise.
Classical smog is a mixture of oxides of sulphur and carbons (soot). It is formed in early hours of winter
months. Photochemical smog is oxidising in nature whereas classical smog is reducing in nature.

(i) 1 ppm or 1 mg dm-3. Higher concentration is harmful to bones and teeth.

What do you understand by greenhouse effect ? What are the major gases ?

The warming of the earth or global warming due to re-emission of sun’s energy absorbed by the earth
followed by its absorption by CO2 molecules and H20 vapour present near the earth’s surface and then
its radiation back to the earth is called greenhouse effect.

Though CO:2 is the main gas in the greenhouse effect, there are some other greenhouse gases like
methane, chlorofluorocarbons, ozone, nitrous oxide and water vapours.

(i) Why does rain water normally have a pH of about 5.6? When does it become acid rain ?
(ii) Why is acid rain considered as a threat to Taj mahal ?
(iii) Explain by giving reason “ The presence of CO reduces the amount of haemoglobin available in the
blood for carrying oxygen to the body cells.”
(iv) State briefly the reactions causing ozone layer depletion in the stratosphere.
(i) Normally rain has a pH of about 5.6 due to dissolution of CO: into the atmosphere
(CO2 + H20 —— H2CO3 = 2H* + COs?). When the pH of rain falls below 5.6, it becomes acid
rain.
(i) Taj mahal is made of marble. The acid rain contains H2SO4 which attacks the marble (CaCO:s)
thereby pitting it, discolouring it and making it lustreless.

CaCOz + H2SO4 —— CaSO04 + CO2 + H20.
(iii) CO combines with haemoglobin of the red blood cells (RBCs) about 300 times more easily than
oxygen to form carboxyhaemoglobin reversibly as follows.

Hb + CO ——— HDbCO.
Thus it is not able to combine with oxygen to form oxyhaemoglobin and transport of oxygen to different
body cells cannot take place.
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Section (A) : Gaseous air pollutants

TS (A) : /Y Ig USvs
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Burning of fossil fuels is the main source of, which of the following pollutants ?
(1) Nitrogen oxide (2) Nitric oxide (3) Nitrous oxide (4*) Sulphur dioxide
STared $89 &1 S84 9 A 9 {59 Ugue &1 g 9 Biar § ?

(1) ASgIoE Jfaarzs | (2) ARfed dfeags | (3) AEed ifdEs | (4%) HeBR STSIATFATSS |

SOz and NO:2 produce pollution by increasing :

(2) alkalinity (2*) acidity (3) neutrality (4) buffer action
SO, T NO2 §RT S B8F dTel YguYT # =1 &1 gfg et 2
(1) &R | (2%) I | (3) SEr{=aT | (4) IR T |

SO, and NO: after oxidation and reaction with water convert into acids. Acids come down from the
atmosphere in the form of H2SO4, HNO:s.
SO, T NO2 Wi & fohar w) 3l & uRafidd 8 S 8 | araraReT | 8% H2SOs, HNO3 & w0 §

7T B

Air pollutants that produce photochemical oxidants include :

(1) CO2, CO and SO: (2%) N20, NO and HNOs

(3) Oz, Clz and HNOs. (4) Os, Clz2 and SO2

=1 & ¥ BN ag USES UHRRIRIMG JfRieRS 991d 2 -

(1) CO2, CO @I SO (2*) N20, NO @2 HNOs

(3) Oz, Cl2 7T HNO:s. (4) Os, Cl2 71 SO2

Carbon monooxide is pollutant as it :

(1) inactivates nerves (2) inhibits glycolysis

(3) combines with oxygen (4*) combines with haemoglobin
BIE AHISTFIES Ub VAT Uqud § S

(1) I3 o1 fAfdpa &R a1 B (2) TARIBIATS R BT b <l B |
(3) Sfffo & et Hgad Bl & | (4*) TATAINT & |1 FYad Bl B |

Carbon monoxide combine to haemoglobin to form carboxy haemoglobin which is about 300 times
more stable than oxyhaemoglobin. This stable complex reduces the oxygen carrying capacity of blood.
This oxygen difficiency causes headach, weak eyesight nervousness and cardiovascular disorder.

B AAISFAgS AN I TR BIPR BETFIBARANST q9.T & S b sifeiigEraie ¥ 300
AT RAIQT WIS 2| I8 WIS GqHd a0 o IR Igam &) &Fal $ fawg Hdl ¢ | Ig ador o
P e, PA A e anfy S axar 2|

Acid rains are produced by :

(1*) excess NO2z and SOz from burning fossil fuels

(2) excess production of NHs by industry and coal gas

(3) excess release of carbon monoxide by incomplete combustion
(4) excess formation of CO2 by combustion and animal respiration.

R 9T S BN ¥

(1*) Sfrared S99 & 89 & U< NO2 91 SO2 & Mfa gRT |

(2) ST TaH BT I F Urd NHz & 31fde A1 # e gRT|

(3) ol T89 | U BF ATl FHEA AAISiaAgs Bl AfdE AA1 Jad B W |
(4) TB1 Y9 o] 999 9 YT CO. & 1f¥d a1 § fAHio gRi|




Sol.

A-6.

A-7.

A-8.

A-9.

Sol.

A-10.

A-11.

When fossil fuel burnt in automobile engines different oxides like NO, NO2, SOz, SOs are produced. In
the presence of moisture these oxides convert in the acids. THese acids comes down from the
atmosphere in the form of rain, called acid rain.
S (from fossil fuel) + O2 —— SO2

SO2 + O3——> SO3 + O2

SOz + H202 —— H2S04

SO3 + H20 —— H2S04

2NO2 + H20 —— HNO3 + HNO:2
JiferaTsa o H 399 & o 9§ fafi= sifearss S NO, NOz, SOz, SOs 3Nfa S 81 & | 9 @t
SuRf # 3 offawrss, ora # uRafda & Sz | I oFd a9t & |1 IgAvsd ¥ A o 9 B, R
i quf wEd B |
S 99 9) + 0.— SO2

SO2 + O3—— SOz + O2

SO2 + H202 —— H2S04

SO3 + H20 —— H2S04

2NO2 + H20 —— HNO3 + HNO:2

Spraying of DDT produces pollution of the type:

(2) air (2) air and water (3) air and soil (4*) air, water and soil
DDT & f¥g®a 9 197 UdHR Uguul S 81ar ¥ :

(1) agd= (2) IER U Selid (3) STelid Qg qaT (4*) arIdrg, STl Taq qaT
Chlorofluorocarbon releases which of the following chemical harmful to ozone :

(2) fluorine (2*) chlorine (3) nitrogen peroxide  (4) sulphur dioxide
FARIFARIGIET 7§ A DT IAR-F G B4 ©, Sl Sl DI BT ugaran & 2

(1) TR | (2%) TR | (3) TSEIOH WITASES | (4) Toh TZAFEE |
Most hazardous metal pollutant of automobile exhausts is :

(1) mercury (2) cadmium (3*) lead (4) copper

Tl arei 1 At AVl aTg uqu® @

(1) TRBY | (2) B | (3% S | (4) IR |

Classical smog occurs in places of :

(1) excess CO:2 (2*) cool and humid

(3) warm, dry and sunny (4) excess NHs

RRAMT ga—prexT 59 STaaryg § a9a1 8 ?

(1) CO> &1 ey | (2*) 3UEY Ta e |

(3) T, B T U | (4) NHs &1 31TiererT |

Classical smog contains smoke, fog and sulpher dioxide. It occurs in cool and humid climate.

fRRAfAd qu—PTe # g3, PIET T Gohy SEIFIES B B | I8 SV UaH NS Sierdrg § gl i ¥ |

The aromatic compounds present as particulates is/are :

(1) benzene (2) toluene (3) nitrobenzene (4*) polycyclic hydrocarbons
1 A 9§ B WiHfes Afe ST6 Ugye & wU H Ul Skl §/8 7
(1) 9= (2) ST (3) I (4*) dieiTsfocts eTggIdmET

Which of the following statements is true about photochemical smog ?

(2) Itis reducing in nature.

(2) it is formed in winter.

(3) Itis a sulphurous smog.

(4*) Components of the smog, NO and Og, irritate the nose and throat and their high concentration
causes headache, chest pain, dryness of the throat, cough and difficulty in breathing.
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UGRRIREMS ga—aex & Ovg § /91 § § S99 $29 99 § ?

(1) T8 AUATIH YHIT BT 2Bl 2 |

(2) o8 <t # g9 2|

(3) I8 TS Wodh o gH—DIe< ¢ |

(4*) IPRRNRIMNSG gH—HEX & gcdh, NO Tl Oz, e TF Tol § Sled UGl dRd & doI S9! e arsdl
¥ fiRed, Bl # &<, 0 &1 Y B, SR UG @ H faRY B 9l & |

Photochemical somg is occures in warm, dry and sunny climate. It has high concentration of NO, NO:z
and Os. Their low concentration causes irritation in nose and throat and their high concentration causes
headache, chest pain, cough and diffculty in breathing.

TPTel RIS galf T, @ Tl g P R § I&dl 81§99 NO, NO, Tl Os 1 Sea Ar=al 8l
2| 3AdH HH ArSAl b AT T § S UST BT & qAT 3MfAd Al IRQs, 9 ¥ §], P dA T
H Toheiis YT Bl B |

Besides COz, the other green house gas is :

CO: @ 3T, 319 B8R 19 7

(1*) CHa (2) N2 (3) Ar (4) O2
Green house gases are, CO2z, CHs, O3 N20 and CFCS water vapours.

CO2, CHa, O3 N2O @211 CFCS Wil arsd ) BRaT8 19 7 |

Which of the following is not a part of green chemistry ?

(1) Photochemistry (2) Sonochemistry (3*) Nuclear chemistry (4) Biochemistry
/1 § | @I BRI I BT 9N AR ' 7
(1) UBTIRATI | (2) AR | (3*) MW@ WA | (4) IR |

Green chemistry is the way by which the pollution or deterioration to the environment is minimises,
nuclear chemistry is not the part of green chemistry.

gRT QI | aIAERYT 1 UGH0T HH BT 2, AMWSII A, BRA I[9R—IT BT 91 T8 © |

Ultraviolet radiation from sun causes a reaction that produces :

(2) fluorides (2) carbon monooxide (3) sulphur dioxide (4*) ozone
d A e arelt WIS fafdRor sifafrar awa el ®
(1) FRTSS | EIERKIBISIESIEST (3) TTHR SSRGS | (4%) A5 |

Ultraviolet radiation from sum produces ozone.

T B oIS fAfRor i I Hell B |
30, — > 20s.

Ozone depletion in stratosphere shall result in :

(1) forest fires (2*) increased incidence of skin burns and skin cancer
(3) increase in biological oxygen demand (4) global warming

TAAIHYS H 3O 379eTd & BRI BTl © ¢

(1) 91 § 3T | (2*) @1 BT ST Al Tal bR | gy |

(3) Sfaw offefior w1 & gfg | (4) S amdfs |

Which of the following statements is true ?

(1) London smog is oxidising in nature.

(2) London smog contains H2SO4 droplets.

(3*) London smog is mixture of smoke, fog and SO..
(4) London smog causes bronchitis.

=1 & | B dUE |9 B 7

(1) T= gH—PIE ATFRNIRS YR HT Bl 2 |

(2) < gH—PBIER H H2SO4 31 §fwr (droplets) e 2 |

(3*) T_ gH—DIET ¢H, BIeT AT SO, BT HsToT B 2|

(4) T<=H gHA—DIE & BRI G H @RY (bronchitis) AH® I B AT B |
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Which of the following processes does not increase the amount of CO: in atmosphere ?

(1) Decay of animals  (2) Breathing (3*) Photosynthesis (4) Burning of petrol
=1 & 9 e ufbar gR1 argavsd § CO2 @1 AT <181 9l 8 ?
(1) STgali &1 & (2) Ta (3*) UBTET AT (4) UgTd BT TE&A

During photosynthesis COz: is used by plants to make food for their growth.

YHT HLNUT H Uiedl § CO. UYad Bl & foresy sirem &1 o g = |

Consider the following statements and select the correct option :

S; : Dust is a non-viable particle.

S, : Particulates acquire negative charge and are attracted by the positive electrode.

Sz: Oz is a green house gas.

S4 : Algae is a viable particulate.

(1) S1 and Sz only (2) S1, S2and Ssonly  (3*) Si1, S2and Ssonly (4) Sz, Ss and S4
f=feRad del R fGaR IR T 98 e &1 g+ B -

S;: gd 3IifA® HT B T |

S, : HTHIT UGHSG TR FNIY BTl & TAT Ig IS Solagie gRI AHd BId 2 |
Ss: 02 0% BRA 8 19 2|

Ss: AT UF WAF BB Ugys B |

(1) BaeT Sy @A S2 | (2) ®ad S1, S AT Sz

(3*) DI S1, Sz TAT Sa | (4) T Sz, S3 AAT Sa |

Which of the following statements is true about ozone layer ?

(1) It is harmful because ozone is dangerous to living organism.

(2) It is beneficial because oxidation reaction can proceed faster in the presence of ozone.

(3*%) It is beneficial because ozone cuts off the ultra violet radiation of the sun.

(4) It is harmful because ozone cuts out the important radiation of the sun which are vital for
photosynthesis.

Ao IR & vy § 99 # | S doH d ® 7

(1) g8 TfaRS Bl ' Fife e Sifad witrll & foy @axems g 2 |

(2) I8 ATSID B B RIfB NS B SURART #F ffaiiapxor aififshar ifde ofraar & o= 8t ® 1
(3*) IE AMSEG B & FId ol g | S aTell RIS fafesvor &1 % wR I B |

(4) I8 THRS BRI 8 Hifd A I | M dTell 39 Fgdyui fAfe=oll o1 F9r<d FR <l 8, Sl IH1el
Jeeiyu @ forg 9fds wu | ITRer Bl 2 1

Ozone layer absorbs the UV radition comming from the sum and save the earth.

T F 3 arelt UV RO 1, Sl 1R raeifd o) gedft &l SH g9 T |

Incomplete combustion of petrol or diesel oil in automobile engines can be best detected by testing the
fuel gases for the presence of ?

(1) CO and water vapour (2% CO

(3) NO2 (4) SO2

waTferd gorHl § UG I1 SIoTd dail @ Yo T84 & IHBHR 399 4 § fhadt uiern axa $I Sl 87
(1) CO AT Tt I (2*) CO (3) NO2 (4) SO2

In fuel gases the presence of carbon monoxide is tested for the conformation of complete combustion.

U9 1 H BT AFSiaagS S A1 $H GE0 YUl wY H T8 Pl SR B |

The basic component of smog is :

(1*) PAN (2) PBN (3) NO» (4) All of these
/1 A DI gF—BIER BT AT °CP ©
(1*) PAN (2) PBN (3) NO2 (4) SURTa Y |

In antartica, ozone depletion is due to the formation of the following compound :
(1) Acrolein (2) peroxy acetyl nitrate
(3) SOz and SOs3 (4*) chlorine nitrate
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JUCTHH W, A &1 fderd 1 # 9 frg Aife & o & SR gar @

(1) Tl (2) WD vhafea Arsee

(3) SOz eI SOs (4%) FAT Mg

Pick up the correct statement :

(1*) CO which is a major pollutant resulting from the combustion of fuels in automobiles plays a major
role in photochemical smog.

(2) Classical smog has an oxidizing character while the photochemical smog is reducing in character.
(3) The photochemical smog occurs in day time whereas the classical smog occurs in the morning
hours.

(4) During formation of smog the level of ozone in the atmosphere goes down.

1 § | I HoE |9E 7 ?

(1*) CO wWaiferd arE+l ¥ S99 & T8 & HRU YT B4 dTell U TE USHd B, Wil USRRIERS
gH—PIeX § Fedel HST 9T B |

(2) RRE™A gF—PIeNT ATRINSGRS UEH ST BT 8, T4 TPRRERING JF—PIex] Jqardd JoHfd bl
B & |

(3) UHTE IS gH-HIET oA & T urn o € AT RIS qu-aet ga9g @ 99g a9 B |
(4) g9} ® AT & IRE IFvSE H SMSIF BT KR BA 8 Sl © |

High concentration of fluoride is poisonous and harmful to bones and teeth at levels over

1 4 9 59 TR 9 S FARTSS IF &1 e Aradl JIReRi Td qidi @ fow v 9 sifiere
Bl ® -

(1) 1 ppm (2) 3 ppm (3%) 5 ppm (4) 10 ppm

Which of the following is not a green house gas ?

et 3 & P A eRae e AE R 2

(1) CO2 (2) CH4 (3) Os (4*) CCl2F2

An object is located at a height of 5 km from the surface of the earth. The object is located in which part
of the atmosphere.

(1) Thermosphere (2) Mesosphere (3) Stratosphere (4*) Troposphere
TP I Rl DI FaE F 5 km B Fas WR Rerd g | A1 9% IRy B | 9r H SuRerd g ?
(1) SIEgagHTSA (2) FegHvSA (3) FHATIHTS A (4%) arHTSe

Which of the following is secondary pollutant ?

=1 4 @ 319 fgdas uqus & ?

(1) CO2 (2) N2O (3*) PAN (4) SOz

Which of the following compounds helps in achieving equlibrium between Oz and CO: in atmosphere ?
(1*) Chlorophyll (2) vitamin-12 (3) Porphyrin (4) Ethyl salicylic acid

71 9§ § DI AfE araEeRT § 0, 9 CO, & d19 AR AT YT HA § AGE Sl § 7

(1%) TR (2) faerfi=-12 (3) IR (4) Tfre detfifers et

Section (B) : Water pollution , soil pollution and waste management

@S (B) : ST UG, YT USWYT ol JURre ugnef &1 yeed

B-1.

Sol.

Which causes water pollution ?

(1) Pathogens (2) Automobile exhausts

(3) PCBs (4*) (1) and (3)

1 % & fras HRU T Uy S BT § 2

(1) Iy | (2) w@Eferd are | (3) PCBs (4%) (1) T (3)

Pathogens include bacteria and other oganisms that enter water from domestic sewage and animal
excreta. PCBs (Polyuchlorinated biphenyls) are used as a fluids in transformers and capacitators. The
presence of these PCBs in water causes skin disorder in human. These act as carcinogenic.
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TG T U Td S @ A §RT UMl H YIS (Pathogens) RH SaiRar den o9 Sfid B B |
PCBs (Polyuchlorinated biphenyls) &1 SUdIT SIRIGIHR U4 BfURTEI § g9 & w9 # foa1 omar g | o #
PCBs @ SuReift siiai # a1 & fog Jaareras 8l 8 | 98 SR ofd 2 |

Most abundant water pollutant is :

(1*) detergents (2) pesticides (3) industrial wastes (4) ammonia
HAfI® Tl ISP © -

(1) JUATSIH ORISEEIN

(3*) eienfire smufire ugred (4) IFfran

Detergents are widely used by human population and these detergents are easily mixed with water
through drains and domestic sewage.

JHR SHEE fSeoiT & g0 § ST Hd & I JURNe Aol (Raw)) gR1 uri § ffd@ &
ST B

Drained sewage has biological oxygen demand (BOD) :

(1*) more than that of water (2) less than that of water

(3) equal to that of water (4) none of the above

ATell H U WM arel 3TURre ugred (sewage) @ Sifd@ IifeRdIS™ AT (BOD) &1 #IF BIdl © :
(1*) STl & BOD ¥ <1< | (2) ST & BOD | &¥ |

(3) ST @ BOD A RT&R | (4) 374 & DIE 7L |

Drained sewags has BOD value more than 17 ppm while clean water has less than 5 ppm.

e aret T U BT BOD A 17 ppm ¥ 31f8% STafh ¥a@w STl BT BOD A9 5 ppm | ®H &Il ® |

Eutrophication causes reduction in :

(1) dissolved hydrogen (2*) dissolved oxygen (3) dissolved salts (4) all the above
JUIYTT & SR 7 A F fbad $H1 81 Sl §
(1) gfera ssgro | (2*) gfera sifRie= | (3) gford daon| (4) STRIFT A |

The process in which nutrient enriched water, support a dense plant population, which kills animal life
by depriving it of oxygen and results in subsequent loss of biodiversity is known as eutrophication.

JuIvoT & BRI U$ WEl P G § ANS ghg 81 B goi A gferd sifedio 1 $ 8 ol 2 | o
JIfhae (Eutrophication) &&d & |

Which of the following will increase the BOD of water supply ?

/1 # & IR T & BOD P 9gT <l § ?

(1*) CO2 (2) O3 (3) H20 (4) C2HsOH
COqzincrease the BOD of water.

CO2Td ®TBOD 9T <l & |

Sewage water is purified by :

(1*) microorganism (2) light (3) fishes (4) aquatic plants
JulRre gl gad o Bl 7 & gRT URYE a1 Il &
(1*) el | (2) UTeT | (3) wovel! | (4) STefrg UTey |

Micro-organisms oxidise the organic contents of sewage water. Thus sewage water becomes free from
organic substances.

T S & PEH gard I Geaoid Afeiigd R od 8 | RNad =1 oid dee el 4 Jad 81 S
g

Which of the following is not a herbicide ?

(1) Sodium chlorate (2) Sodium arsenate  (3*) Phosphate (4) Triazines
71 % & BT e et T8 g 2
(1) |fET FaRe | (2) @ifeTd sl | (3*) Wi | (4) STV |

Phospate is not a herbicide it is a fertiliser.

BT IAMHATRN &1 eIl B | I8 TP SIS 2 |
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Domestic waste mostly constitutes :

(1) non-biodegradable pollutants (2*) biodegradable pollutants
(3) effluents (4) air pollution

T MURTE gaTef @I B ©

(1) 59 JAFTNHIOT UGS | (2*) SafT=IHRoT Ygu |

(3) yarfEa 2mufere uanef | (4) ATy IS |

Domestic waste generally contains organic matter which is biodegradable.

T MR uaTel geEIa: HHEfe SafFlaR ugye B 2 |

Measurement of the rate of oxygen utilisation by a unit volume of water over a period of time is to
measure :

(1) fermentation (2) biogas generation

(3) biosynthetic pathway (4*) biological oxygen demand.

TS AT 3TRTe § Ol & HhIg IMATH §RT IUHIT Mo, &1 X &1 Arod 9 & A= & fordy e
ST §

(1) fovas (2) ST IATEH

(3) Srawieetfda ufsran ant (4%) SRTEES e AT

The presence of fertilizers and household wastes in water enhances the growth of algae. This algae
cover the surface of water and reduces the oxygen concentration in water, thus fishes die in water
bodies due to the lack of oxygen gas.

Ul H ERQ SURTE Ud IaN®, Vard Bl ghy H HED © | I UdTd UM B AA8 DI U ol B Al
RIS B sl B el g1 R aofomi X O 21 59 foy 99 g e Sffwie= &
(BOD) =d @Y Wi B |

Fishes die in water bodies polluted by sewage due to :

(1) pathogens (2) clogging of gills by silt

(3*) reduction in oxygen (4) foul smell

A vered gR1 ugfd fFd I oia # #Asfol @ /9 FR0 | g9 8 Sl ©
(1) TS (2) freT ®1 aRR sgHe BT
(3*) SifeAIS= @1 HH (4) 37 gaa g

Which of the following statements is false ?

(1) The industrial and domestic sewage discharge is the main reason for river water pollution.
(2) Surface water contains a lot of organic matter and mineral nutrients.

(3) Oil spill in sea water causes heavy damage to fishery.

(4*) QOil slick in sea water increases dissolved oxygen.

71 § | PI HUF 3T § ?

(1) frenfires waq =R e uarel @1 Afedt # fawsid, Akl & ugur @1 g R E |

(2) I8 ST H 95 3N A H BB gared aq GG UIVS da SURed B B |

(3) YK ST # T 981 B RO AR A H FAoferdl B JHA ugAd ¢ |

(4%) T STl # A BT Ao gierd sifeRilo @ AT Bl 91 <ar B

Oil slick in sea water disconect the water surface of sea with atmosphere so there become lack of
dissolved oxygen gas.

L O W I B [ABAIT ardaRe H JATaRIeE Bl WYEl ofd A YUP Il B A o H gl
SifeiT & W HF B S |

Which of the following statements is false ?

(1) The lower the concentration of dissolved oxygen, the more polluted is the water sample.
(2) The tolerable limit of lead in drinking water is 50 ppb.

(3) Water is considered pure if it has BOD less than 5 ppm.

(4*) The safe limit of copper in drinking water is 10 ppm.




B-13.

Sol.

B-14.

Sol.

B-15.

Sol.

B-16.

1 5 P19 BUF I ' 7

(1) fF A= # Ugfa STl T § gford sffefio @ |rEdn e w9 Bl B |
(2) YISl § o B AfABaH AT 50 ppm B B |

(3) Y€ WA &1 BOD 19 5 ppm | &HH BNl 2 |

(4%) 99 AT o § 9 P GRRT A 10 ppm B 2 |

Phosphate pollution is caused by :

(1) weathering of phosphate rock only (2) agriculture fertilizers only

(3) phosphate rocks and sewage (4*) sewage and agricultural fertilizers.

HIRBT YUY G WU 9 fHd HRO F B B

(1) Haa BT FceHl B AR [A@ved R (2) Bad B SR 3G Tgad SRS gRI

(3) BIC T Yaq HIaol gRT (4*) Aras vaq BN SR B UG SaRd gRI
Sewage consists food materials which contains phosphate and also agriculture fertilizers contain
phosphate which are added in excess in corn fields.

TG wY ¥ WA g9 BN B 8 UgF ARG §RT BIEbe YguoT YT Bl 2 |

Modes of controlliing pollution in large cities includes :

(1) cleanliness and less use of insecticides

(2) proper disposal of organic wastes, sewage and industrial effluents.

(3) use of liquefied carbondioxide with a suitable detergent in place of tetrachloroethene for dry
cleaning.

(4*) all the above

s Wl H yguu 1 FRIBE fea o1 9 © -

(1) Weedl Uaq dieArel &1 &H ITAN RS |

(2) Brdfa® emfdre ggred, Waw g sienfis mfdre vt &1 fMafia fraro w-a

(3) YF gaE & oy STEEARITAE & WH R Sfad $ed AFRsiaass & 91 U Sfad qdTsid
STAN TRd (4*) STIFd F41

In large cities pollution can be controlled by accepting green chemistry.

TS TR H yguU &1 FRIGE a7 & forg gRa A &1 SuaT A S |6 © |

Green chemistry means such reactions which

(1) produce colour during reactions.

(2*) reduce the use and production of hazardous chemicals.

(3) are related to the depletion of ozone layer.

(4) study the reactions in plants.

Ra g v Y arfifhan 8, o

(1) ArfHfehar & SR T[T ITH AT 7 |

(2%) BIHRG AT & IATEH U SUANT A 89 dTel 91T B HH Bl ¢ |

(3) NS WA & JdeTT o Hafdd 2 |

(4) aTedl ¥ AfAfHAT BT I 7 |

Green chemistry involves such reactions which reduce the use and production of hazardous or toxic
chemical to reduce pollution from environment.

BT\ VAl aifafhan & ford argvved 9 Ugdl B $9 IR B oY seRS a1 favd waREl &
IUTEl B HH HIA @ forg fmar mar B

The process of ‘eutrophication’ is due to :

(1) increase in concentration of insecticide in water.

(2) increase in concentration of fluoride ion in water.

(3*) the reduction in concentration of the dissolved oxygen in water due to phosphate pollution.
(4) attack of younger leaves of a plant by peroxyacetyl nitrate.

AT @ gfhan fead R S Bl ' ?
(1) ST ¥ BlcArRn &1 Arsd 4 gig 87 W |
(2) 9T ¥ TARIES S & W=l # gfg 89 W |




(3*) B USHY & PR ol H gferd Sifaiiore &1 drsar § $Hl 81 W) |
(4) WirNRafea AIsee gRI UG &) G0 IR UR 3MHAY $HR UX |

PART - 1l : ASSERTION / REASONING

HIT - 1l : DY /PR (ASSERTION/REASONING)

Assertion / Reason

e

Ans.
Sol.

Ans.

Ans.

Ans.

Hint :

This section contains reasoning type questions. Each question has 4 choices (1), (2), (3) and (4), out of
which ONLY ONE is correct.

39 @IS H HUYA-FBRU UGR & U & | TAS 994 & 4 fAded (1), (2), (3) a2 (4) &, Rrad 4 e 1@
GRS

(1) If both assertion and reason are true and reason is a correct explanation of assertion.

(2) If both assertion and reason are true but reason is not a correct explanation of assertion.

(3) If assertion is true but reason is false.

(4) If assertion and reason both are false.

(1) afs BU= qAT FRU S FE B TAT PR HAT B Fa! IR BT B |

(2) I BT AAT BRI Il FEl © Al HRU BAT B F& AT ol Bl 2 |
(3) AT HUF HE 8 TA BRI TAd & |
(4) AfE P T BROT QAT T £ |

Assertion : The pH of rain water is 5.6
Reason : H* ions are formed by the reaction of rain water with carbondioxide present in the atmosphere
P : I+ 997 P pH 5.6 B B |

PR : IYAvSA H IURYT HATSISIAGAGS B AT Tl B AMAHAT & §RT H* IR a4 B |
3)

H20(l) + CO2(g) — H2CO3(aq)

H2CO3(aq) =— H*(aq) + HCOs(aq)

Assertion : Bacteria, fungi, molds and algae are viable particulates.

Reason : Smoke particulates consist of solid or mixture of solid and liquid particles formed during
combustion of organic matter.

PYF . ST, HIH Alegd AT AT I HOTHR & |

PR : g POTHISI H S fAaT SF—%d BV & AU B 8, T PP S & &8 d AR I
B T

2)

Assertion : Photochemical smog results from the action of sunlight on unsaturated hydrocarbons and
nitrogen oxides liberated by automobiles and factories.

Reason : Classical smog is a mixture of smoke, fog and sulphurd|OX|de
P . TPRRNRINSG H—HIERT W[Afd a8+l U4 Ho—bRAMI gRI Fdhel alel g ggsided a

AREIOH JifIEs R GI & Ul @ JfAfhar §R1 IO BIal 2 |

PR ;. RIS gD, gH, DI TAT ThR SIS AASS B 570 7 |

2

Assertion : In the stratosphere, ozone is produced by the action of UV radiations on dioxygen.
Reason : UV radiations split the molecular oxygen into free oxygen (O) atoms which combine with
molecular oxygen to form ozone.

PUF  FHAIHTSS ¥, SRITRASE R UV fafs=on @t ifafsar gRT onoig a9t ® |

PR : UV fafevor enfogs sifaiio @1 gaa sifadio (0) ARt # faafied ax <t € o snfdas
SRS & 1 HYa BIBR AT Frh 2 |

€y

O2(g) —— 0(g) + O()

O(g) + O2(g) =—— Os3(9)




Ans.
Hint :

Ans.

Bl Exercise-2

Assertion : The deficiency of fluoride in drinking water causes diseases such as tooth decay etc.
Reason : The F~ions make the enamel on teeth much harder by converting hydroxyapatite, the enamel
on the surface of the teeth, into much harder fluorapatite.

PUF : TISA § FARTSS B HH B HRU Sderd o) SR 81 ol 2

PR : F- 34 Sl & AW 998 H sSsSIRINUeEe Bl FalRyueise d gRafid dRd del dd o |
(1)
[3(Cas(PO4)2. Ca(OH)2] —F— [3Cas(P04)2.CaF2]]

Assertion : Green plants maintain an appropriate level of CO: in the atmosphere.
Reason : Green plants require CO: for photosynthesis and they, in turn, releases oxygen.

FUA ;T UIGY qIPATSA H CO2 & 3MWd ®R Bl 991 WA © |

PR : B UST YHIIRAIAT b SR CO2 BT IUAN HRd & 9 g0 fAmid A iR Scaford aRd
=

(1)

PART -1 : OBJECTIVE QUESTIONS

M - | : 9IS U (OBJECTIVE QUESTIONS)

Single choice type

tHd famed)

1.

Sol.

Sol.

YdR

Which of the following statement is correct ?

(1) Lower stratosphere consists of considerable amount of ozone.

(2*) Ozone layer protects humans living on earth from the harmful effect of ultraviolet radiations coming
from sun.

(3) Ozone is thermodynamically stable.

(4) Smoke clouds play significant role in creating ozone over antarctica.

o % & P Boe R R P

(1) FHaTIETSd & frEel W # S @) UgR AT SuRerd 2

(2*) SIS Rd I ¥ A arell Wi Aol & SeRS yua | gedl W T dTdl Sid Siqgall @
& B B |

(3) AT SHFAGT WU I IR Bl 8 |

(4) g8 g A1 AVSTHISHI TR A Al § v Heyol qfHe! i € |

Which of the following compound belong to the class of freons ?

=1 9§ 9§ DI Al fheil[ | wafd § ?

(1) CCls (2) COCl2 (3) C302 (4*%) CF2Cl2
Freons are gases named as chlorofluoro carbons CF2Cl: etc.

fpait T BN ¥ I FARIFART Blad CF2Clo 3nfe Ay 81 2

The extensive use of CFC'S as refrigerant fluids and in aerosol is because of :

(1*) its high chemical stability (2) good absorber of UV radiation

(3) its polar nature (4) high toxicity

WA 4 aq gefide kel & w9 § CFC's &1 1f¥d A1 H ISTAN 81 &1 70 BRI B
(1*) 39PT Sod NS R | (2) LV fafeRoT BT =BT JFTATS |

(3) 3H@T g UHfd | (4) S=a fasTaan |

CFS's are chemically most stable, colourless, adourless and harmless gases.

CFS FRIFAR] Brd- IERIAh v | WY, e, e a2l 3Eifere 9 gidl 21




Sol.

Sol.

In stratosphere, which of the following radical retards the formation of Oz ?

FHAIHYSE H, 71 § | DI Jold Oz A0 Pl bl 8 7

(1) C Ha 29C | @) F (4) Clo
é | radical obtained from CFC's reacts with Oz present in stratosphere.

CFC ¥ e C | 9 Aefap 3ol & e % g o gerar 2|

CF2Cl(g) —2 > CI(g) + CF2C I (g)

C(g) + Os(g) ——>CIO (g) + Oz (g)

€19 (g) + 0(@) — Cg) + 02 (g).

Which of the following helps in creating ozone over antractia ?

(1) Radioactive clouds (2*) Polar stratospheric clouds

(3) Spring clouds (4) Smoke clouds

/1 § | DI e fed WR AN & A0 § 98 gar § 7

(1) Yfearefdea qred | (2*) gag FAAIATS I 9IS |

(3) ¥9d FJ B IS | (4) g8 g 91ad |

Which are natural sinks for C IO radicals in other parts of stratosphere ?

(1) SOz and NO2 (2) NO and NO2 (3*) CH4 and NO2 (4) Clz and F2
TS @ Rt A C 10 Tt & @ fre F § B orfifpar dear & 7

(1) SO2 TAT NO2 (2) NO @1 NO2 (3*) CHs @211 NO2 (4) Cl2 @1 F2
Eutrophication is a source of water pollution. It occurs when water :

(1) is low in nutrients (2*) is high in nutrients

(3) has high temperature (4) has excess amount of organic matter

JUIvol ST YUY B T A 2 | I§ q9 YRl Sl 2 Ol ¢
(1) ST 9 UTS® ddl B HH B S 2

(2%) 9T | YN deal DI gig B Sl B |

(3) STl &1 19 S=d Bl B |

(4) STt # Brefe gt @ Srfdean JE SuRed Bl ® |

When water is high in nutrients like phosphates enhances the growth of algae, which cover the water
surface and reduces the oxygen concentration in water which kills animal life and subsiquent loss of
biodiversity is known as eutrofication.

T H 9N @l @) ghg B ol g @ dard ) gfg | a5 wag R ol 21 e sifeRieE @t
|rsdal # HH B S 2 d SRS @ HH | BIT Siidl @) (Weferd) @ g 81 o B |

Which of the following statements is false ?

(1) Absorption of the terrestrially radiated heat by the carbondioxide is the main cause of global
warming.

(2) The global warming will increases the rate of melting of polar ice caps increasing the sea level.

(3*) The global warming of the earth surface is mainly due to reforestation.

(4) CO2, NO, CHg4, O3, CCl4 and water vapour are green house gases.

/1§ DI BUF I ' ?

(1) e d W ABRT ST T a4 SIS3iaAIgS R AT TSI AU BT &I R 2 |
(2) TITSA AUGfE & HRYT garg 9% & fge & &% 9 @ 7, 99 9% wR W 98 W@ B
(3*) 9A1 a8 R YAvSH dugleg 1 &I HROT G JAIHR0l 3 |

(4) CO2, NO, CHa, Oz, CCls @21 oI arw R8s ¥ 2 |

Which of the following is the primary precursor of photochemical smog ?
(1*) Hydrocarbon (2) Ozone (3) PAN (4) Water vapour



Sol.

10.

11.

Sol.

12.

13.

14.

1 & ¥ DI TBRRIERING ga—aTeY B TIHe dRE § °

(1*) BTSSIBIEH | (2) ST | (3) PAN (4) ST AT |

Photo chemical smong result from the action of sunlight on unsaturated hydrocarbons and nitrogen
oxides produced by automobiles and fuctories.

JfCHEIEE A IR A UK JAJW BIRIdbed Ud ASgloHiiadgs YRl o IuRefd § yare

RIS g9 PreX &I A0 FRA 2

Photochemical smog can be reduced by :

(1) using catalytic converter in the automobiles

(2) plantation of certain plants like pinus, juniperus, vitis etc.
(3*) both (1) and (2)

(4) None

THRRTARING gH—PIex B (58 PR HF a1 S q&Hd1 ©

(1) wrETferd argdl # SRS URadd &1 ST TR |

(2) wgTE, SERE, fafew senfy S gw Mfded aredl @1 e awe |
(3% (1) d (2) ]I |

(4) P12 |

In stratosphere CFCs gets broken down by the action of powerful UV radiation releasing :

FAAYHAYSH H CFC 's &) 3fAfshan wifaeemel UV fafd=ol & @ 89 R 91 & | $I=sr qoId 99ar § ¢

(1) C Ha @) Clo 34 Cl (4) C FCl
CFC's gets broken by the action of UV radiation comming from the sun and produced | radicals.

CFC WRFFY faRelt & wia # e ax C | 9ad qod 39 2|
CFoCla—% CF2C | + C|

Which of the following statements is false ?

(1) Over antarctica, the depletion of ozone layer is due to the formation of chlorine nitrate.

(2) Both O3z and NO: reacts with unburnt hydrocarbons in the polluted air to give PAN.

(3) Classical smog consists of a mixture of smog, fog and sulphurdioxide.

(4*) Gaseous pollutants consist of oxide of carbon, sulphur and nitrogen along with dust, fumes smoke,
smog etc.

1 # @ P Bod e B 7

(1) STETHICHI TR, 3T URA BT AGETT FARIA ASeC & AT & HROT BNl B |

(2) O3 A1 NO2 G181 Ugfia Iy 3 SuRe e ieid slggidbed & e fhal &a PAN 9910 2 |
(3) RRET=a E—BIERT ¢, BIET T Tohe SISATaASS H1 fAsor 2|

(4*) 9 YU H B, AeBR qAT AggIor B AaIgs Y gAdhUl, FYY, gH— B’ sl B © |

Which of the following does not contribute to water pollution ?

(1) Pathogens (2) Organic wastes (3) chemical pollutants (4*) none
7 % & P ST g # Aegs 8§ P

(1) TS (2) FEE smfdre ugref

(3) TS UgHH (4*) P &

Which of the following is false.

(1) Green house gases are carbondioxide, methane, water vapours, nitrous oxide, CFCs and ozone.

(2) CO is highly poisonous to living beings because of its ability to block the delivery of oxygen to the
organs and tissues.

(3* )The troposphere contains dinitrogen, dioxygen, ozone and little water.

(4) The primary source of air borne lead emission is leaded-petrol



71 # | DI HUA NI ®?

(1) eRa & N FTSReiiags, AYH, Wl 9w, AEeH AfeTgs, CFCs a1 e &l 2

(2) CO woial & foy aria favelt Br)lt ©, difh I8 RN o FaAd! q® Ugd dlell faaie & qRas
BT ANTHE PR Al B |

(3*) evmvse H SISATSgIo, SIgiiaRiTor, SISl ae eq 1= & Siel €Idm 8 |

(4) arg gRT AS—IS BT Y@ Ed ASTH USI B |

15. Which of the following is false.
(1*) Photochemical smog has high concentration of reducing agents and is, therefore, called as
reducing smog.
(2) Non-viable particulates consist of smoke, dust, mist, fumes etc.
(3) Classical smog occurs in cool humid climate and it is mixture of smoke, fog and sulphurdioxide.
(4) Ozone reacts with unburnt hydrocarbons in polluted air to produce peroxyacetyl nitrate (PAN).
/1 # | DI HUA NI 'Y
(1*) THTR IS H—DIeT O aH qardd Uaref o Sod Arsdl 8kl &, I ardd gH—PIex] bad
g |
(2) rshifad HRTER g7 (smoke), gt oI, five, Feg@ (fumes) s Bl B
(3) FRE™IT g@—PIexT BUSI UG e Sofdy H U Sl & 91 I8 g3 (smoke), diexl (fog) @
ohRSTSITRIATSS BT %01 Bl 2 |
(4) 3SIM, UgT 9] H SURYT T BlgQIbEa & W fhal v wRiEnfafea Asge (PAN)
IO B B |

16. Which of the following is incorrect about the size of particulates ?
(1) Soot particles have diameter of about 5 nm.
(2) H2S04 fog particles have size of 500-1000 nm.
(3) Fly ash particles have diameter of 5 x 105 nm.
(4*) All particulates have same size.

BT UgHD & vy H 71 § I B HAF T © 7
(1) BIferRE (PToTeT) O BT AT THT 5 nm Bl 2 |

(2) H2SO4 BT HY1 &1 AMHR 500-1000 nm BT 8 |

(3) ST W BV BT AT 5 x 105 nm BNl B |

(4*) T BT UTHT BT MMHR T BT B |

PART - Il : COMPREHENSION
| - 1| ; ST (COMPREHENSION)

Read the following comprehension carefully and answer the questions :
=1 g @ &M 9 oy iRyl & SR g -

Comprehension # 1
Ozone is an unstable, dark blue diamagnetic gas. It strongly absorbs the UV radiation, thus protecting
the people on the earth from the harmful UV radiation from the sun. The use of chlorofluorocarbon
(CFC) in aerosols and refrigerators, and their subsequent escape into the atmosphere, is blamed for
making holes in the ozone layer over the Antarctic and Arctic.
Ozone acts as a strong oxidising agent in acidic and alkaline medium. For this property ozone is used
as a germicide and disinfectant for sterilising water and improving the atmosphere of crowded places.

ITBE # 1
S T IR Ufrgar, TR el ¥ &1 19 8| I8 UV faferor &1 digar @ @i a-dl 81 359
THR I8 GF A M arell g aERe UV fafewol & gedt W <& aral aafdwal &1 gRem ueH el B |
WA dorl fiaadl § FRIGaR! ®ed (CFC) & SUAN Tl §99d dgAvsd ¥ fIaRol, serdfesd qen
AHed a3 & HW A WA H G 999 & HRY g | 3N, el Al R "egq H ged
RN PRD AfVPHd B ©I § FIER B 2 |




Sol.

Sol.

Sol.

MG & 39 O & SHRY SHHT ITAN HlcATd, 1 [AGHIeR & $U § od @& Feidaxe & fog
TqAT O WS WIS dTel WMl & AR Bl <6 I & oy ITAN H AR Sl 2 |

CFCs damage ozone layer by reactions :

(1) Os+hv ——> O +0; (2) Cl +0s ——> ClIO+02
3) CI(5+O — éI+Oz (4*) all of the above

CFCs, 359 wRa & 71 # 9 fw ifafhar grr faafed a=a 2 -
(1)Os+hv ——> O +0; (2) Cl+0s — > ClO + Oz
3) ClIO+0 —— Cl + 0 (4%) STRIFT |

All reactions are responsible for the depletion of ozone layer.

Tt fAfha e wRa & fages & v SaRerh 21

Identify the incorrect statement with respect to ozone ?

(1) Ozone is formed in the upper atmosphere by a photochemical reaction involving dioxygen.

(2) Ozone protects the earth’s inhabitants by absorbing UV radiations.

(3) Ozone can also be made by heating O2 over 2500°C and quenching

(4*) Chlorine gas is preferred over ozone for the purification of drinking water and for water treatment in
swimming pools.

AT & HeH § DI BT A 7 7

(1) 3NSIF, SR & IR0 H STSMAoH S THRRIRS AfAfFa & gRT 97! 2

(2) 3G UV RfSRTN @1 Sraeifia oxa el & Sitg Swgell &l JRe bRl © |

(3) O2 ®! 2500°C AU TR T HR TAT AMUTETT (quenching) §RT AT JATSIH $T IR ST AHT & |

(4% 99 & Ul & PlGHIO & g ol TR H O SUIR & ol Sl & WIF W FaR 19 Bl
wrrfAEa & Sl 2

(4) Its (i.e.,ozone) advantage over chlorine is that it avoids the unpleasant smell and taste of chlorine.
(3) True, 02 —22€— 20 ; O + O —™M 05,

(4) SIS, BT FAN & AUl Tg SUC( & b Tg FANI Bl BB T T WS A e & |

(3) &Y, 0,—22C 5 20: 0 + 0, — T, O,

Which of the following statement is correct ?

(1) The dark blue colour of ozone is due to intense absorption of green light.
(2) Oxides of nitrogen and the halogen cannot damage the Os layer.

(3) Ozone oxidises dry iodine to 120s .

(4*) Ozone forms orange coloured compound KOs with potassium hydroxide.
71 % 9§ I e 9§ ?

(1) 3N BT TR Al [, & UHIY & A G & HROT Bl 2 |

(2) AN & FATSS TAT BT, O3 TR DI IR T8l B FHd B |

(3) AT B AT BT 1205 7 3fTeRiTGHd B & |

(4*%) 35T, KOH & 121 AR 97 &1 A KOs g9 # |

(1) The dark blue colour of ozone is due to intense absorption of red light.
(2) Oxides of nitrogen and the halogen can damage the Os layer.

(3) 212+ 9[03] —— 1409+ 902

(4)2KOH +503 —— 2KO3 +5 02+ H20

(1) NS BT TERT AT T ATl TbT B g LY B BRI Il 8 |
(2) TSSO B IAfRAIZS TAT Bl Oz TR Bl &fRRG B FHhd & |
(3) 212+ 9[03] ——> 1409+ 902

(4) 2 KOH + 5 03 —> 2 KO3 + 5 0 + H:0




Comprehension # 2

Pesticides are synthetic toxic chemicals which are used in agriculture to control the damages caused by
insects, rodents, weeds and various crop diseases. Their repeated use gives rise to pests that are
resistant to that group of pesticides. As a result, these pesticides become ineffective for those pests.
Examples are DDT, aldrin, dieldrin etc.

Herbicides are the chemicals used to control weeds, earlier inorganic compounds such as sodium
chlorate, and sodium arsenite were used but arsenic compounds being toxic to mammals, are no longer
preferred instead organic compounds such as triazines, are now considered as better herbicides,
especially for the corn-fields.

ITWT # 2

frsHTel weifidd e e 8 &, o favel ydfd & 8 § J s9e1 Swm (s ueR &
HHAAR A AT Bie, I8, TRUTIRI o9 U] d BAal Ud Uedl & 991 & foy HiY & d
S 21 I8 Ul STl B P SRl &1 Sudl dR-9R $RA R, 39 QSHAR’l @ ufa diel |
yfRIg® &fdhal SO~ 8 o 21 fTae woawy I et 59 diel & i y9aeq udid 8 2 |
ISTERY DDT, VesiH, SElesF SeTfe |

MEHARA Y e et B 8 fFET SuE SRUAaR @1 AR &RA & ford fhar wiran 21 yatg #,
e Afe S AT FRe Jon AIfsTd IRiwe &1 SyA fHar Srar on afes mife i,
Wl @ forg fader 20 8, ST $97o1 SUANT R GHY b -8l fbal S Tl | 37 A R AToTdhd
STSUSIE AH® ®Efd Dl BT SYANT AMHATRN & ®U H fHIr I o 8 S qaiad e g,
raer gab1 & Wl § sea fear S 2

4, Which of the following is a biodegradable pesticide ?
(1) DDT (2) Aldrin (3) Dieldrin (4*) None of these
/1 § | 9 e Siafria}or dredareh § 2
(1) DDT (2) T | (3) STEeE | (4*) P13 e |
5. Which of the following compounds belongs to herbicides (Weedisides) ?
(1) Sodium arsenite (2) Sodium chlorate (3) Triazines (4*) All of these
/1 § | @I AfF WA (Weedisides) 8 ?
(1) |rfew aniive (2) AifsTH FART (3) TRV (4%) SRIF a4t
6. Which of the following statements is false ?

(1) The fly ash and slag of steel industry is being used by the cement industries

(2) Industrial wastes, agricultural pollutants and radioactive pollutants are the sources of soil pollutants.
(3) The recycling of material such as paper, glass and some kinds of plastics would help in the
conservation of natural sources.

(4*) BHC, malathon and chlorinated hydrocarbon are herbicides.

71 § | DI HUF I § ?

(1) SHTT SN 4§ U< 9TgAa Ud o4 -9 (fly ash) &1 STAN ARre I Se H fhan Srm 2|

(2) sirenfire srufdre, Y ygusd qur eAefiea ugued J<1 Ugyvr & Ed 2 |

(3) U, B TAT FH TR B WIRCH oI UM P GAashvl HRd UTdhiad Sl $I Gxfed fbar o
AT B |

(4*) BHC, WeATlF T FARIIGd BIggIdrea andh=ren 8 |

PART - Ill : MATCH THE COLUMN

AT - 1l DI D Faferd HIRAY (MATCH THE COLUMN)




Ans.

Ans.

N
-
J

Match the entries of column-I with appropriate enteries of column-Il. Each entry in column-I may have
one or more than one correct option(s) from column-II.

Column-| Column-II
(1) Acid rain (p) Oxides of nitrogen
(2) Green house effect (q) Oxides of sulphur
(3) Ozone hole (r) Carbon dioxide
(4) Eutrophication (s) Phosphate fertilizer i.e. plant nutrient (excess).

(t) Chlorofluorocarbon (CFCs)
®™-| 3 vlaftcal & ®™-1l & |1 GAferd S | & -1 § @ 78 ufafte, ®™-1l 7 Y T T a1 1
q Afde FE el & el gHfera 8 Fadl 2 |

- -1
(1) et a9 (p) SIS & SifaTgs
(2) 8Ra 8 ywra (q) ToBR @ AMFASS
OEISIERET (OKIEERSIESIERSIES
(4) garyor (s) BIRMT IaRS JAT UG UINd dcd

(t) FARIFARIBIET (CFCs)
1-pa); @2-n,; @B-pb ; (4-9)

Match the entries of column-I with appropriate enteries of column-Il. Each entry in column-I may have
one or more than one correct option(s) from column-II.

Column-I Column-II
(1) Classical smog (p) SO2
(2) Photochemical smog (q) NO2
(3) Particulate Pollutants (r) bacteria
(4) Gaseous pollutants (s) smoke
(t) FesOa

w™- 3 vlafical & w™-1l & |1 FAferd i | & -1 § @ 75 ufafte, w91l 7 Y Wt a1 1
H e FE1 el & el gHfera 81 Fabdl o |

- | -
(1) Feraf™a gE—aren (p) SO2
(2) YPRRTARIS gH—HIEx] (9) NO2
(3) HTH YD (r) Sfrarg
(4) T vguw (s) &
(t) Fe30a4

1-p); 2-0a); @B-rst) ; (“-pa)

JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

JEE (MAIN) / AIEEE (UBel a§l) & ued

JEE(MAIN) OFFLINE PROBLEMS

Sol.

The smog is essentially caused by the presence of : [AIEEE 2004, 3/225]
(1) Oz and Os (2) Oz and N2

(3*) Oxides of sulphur and nitrogen (4) Osand N2

gD I ©U 4§ fhaa SuRufy & HRU Ia= g 2 - [AIEEE 2004, 3/225]
(1) O2 @1 O3 (2) Oz AT N2

(3*) AHR Td TSSO & SRS (4) Oz AT N2

Photochemical smog is caused by oxides of sulphur and nitrogen.

FH—PIERT YHRRIRINS Fh AR AGGIoT & JAAZS & BRI Bl 2 |




Sol.

Sol.

Sol.

Identify the wrong statement in the following : [AIEEE 2008, 3/105]
(1*) Ozone layer does not permit infrared radiation from the sun to reach the earth.

(2) Acid rain is mostly because of oxides of nitrogen and sulphur.

(3) Chlorofluorocarbons are responsible for ozone layer depletion.

(4) Green house effect is responsible for global warming.

reNferRad § | NI HUF B UgAH HINIY [AIEEE 2008, 3/105]
(1*) I | I aren sraRad fafdRel B T WA yedt Wag a& T8l uga <dl 2

(2) gyl # AT ASEIO U4 AR B TS B © |

(3) FARTFARTBIET ST IR B 37GerT P oIy SRS B 2 |

(4) ERAE 99T, YATSAT dUdfE & forg Savard B 2|

Identify the incorrect statement from the following [AIEEE 2011, 4/120]
(1) Ozone absorb the intense ultraviolet radiation of the sun.

(2) Depletion of ozone layer is because of its chemical reaction with chlorofluro carbon.

(3*) Ozone absorbs infrared radiation

(4) Oxides of nitrogen in the atmosphere can cause the depletion of ozone layer

/1 § 9 Tad HUF BT ggA™ ? [AIEEE 2011, 4/120]

(1) et g @ Fig wrdE fafaRer @1 ey R 2

(2) 3N AAE BT &RV D! FARITAR] Yo & A1 IS AfAHAT & Herawy 8idl 2 |
(3*) 3TN eraxad fafepxor &1 Mf¥T BT 2 |

(4) graTaRvl § IURA ARSI & IATFATSS 3N Ad8 BT &R R Ahd 2 |

The concentration of fluoride, lead, nitrate and iron in a water sample from an undergroud lake was
found to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking
due to high concentration of : [JEE(Main) 2016, 4/120]
(1) Lead (2*) Nitrate (3) Iron (4) Fluoride
I e 9 U i Ufisl § TARTSS, oS, Aiggc e J™RT ®I Aal HA: 1000 ppb, 40 ppb, 100
ppm TAT 0.2 ppm UTS 7S | g it 1 # 9 fhaa S=a drsar & 9 Iy =18 8 ?

[JEE(Main) 2016, 4/120]

(1) ors (2*) TEge (3) ATIRA (4) FARTSS
Highest concentration is of nitrate (100 pm). AT P Seaad Arsal (100 pm) B |
A water sample has ppm level concentration of following anions [JEE(Main) 2017, 4/120]

F-=10; SO5 =100; NO; =50

The anion/anions that make/makes the water sample unsuitable for drinking is/are:

(1) both SO2~ and NO; (2*) only F-

(3) only SO~ (4) only NO3

TH oiel ufoal 7 fLfew (ppm) WR @ 1 FomE @) A g |

F-=10; SO =100; NO3 =50

I8/ FOIE Sl ol Ul 1 ¥ & ol sgugad 991 8/991d &, /8 [JEE(Main) 2017, 4/120]

(1) SO5~ @ NO3 =i (2*) A3 F-
(3) A1 SO5~ (4) 91 NO3
Acceptable level

F- upto 1PPM

NO3 upto 50 PPM
SO2™ upto 500 PPM

el TR
F-1PPM d®

NO; 50 PPM T
S0O2~ 500 PPM @&



6. The recommended concentration of fluoride ion in drinking water is up to 1 ppm as fluoride ion is
required to made teeth enamel harder by converting [3Cas(PQOa)2- Ca(OH)z] to: [JEE(Main)2018, 4/120]
IS § FARISS AT Bl RN Arvsal 1 ppm T & | Yfdb S TR Dl HOR g9 H FARISS
AT BT IMLIHAT Bl & Sl [3Cas(POas)2-Ca(OH)2] &1 /1 # Jeatax &=l z:[JEE(Main)2018, 4/120]
(1*) [3Cas(P0a4)2-CaF2] (2) [3{Ca(OH)2}-CaFz] (3) [CaF2] (4) [3(CaF2)-Ca(OHz]
JEE(MAIN) ONLINE PROBLEMS
1. Which of the following statements about the deletion of ozone layer is correct ?
[JEE(Main) 2014 Online (11-04-14), 4/120]
(1) The problem of ozone depletion is less serious at poles because NO:2 solidifies and is not available
for consuming CIO® radius.
(2*) The problem of ozone depletion is more serious at poles because ice crystable in the clouds over
poles act as catalyst for photochemical reactions involving the decomposition of ozone by CI* and CIO®
radicals.
(3) Freons, chlorofluorocarbons, are inert chemically, they do not react with ozone in stratosphere.
(4) Oxides of nitrogen also do not react with ozone in stratosphere.
A WR & " T 9 S 4 9 DI 91 |98l © ?
(1) g1 &51 H A " B FART $H F5d @ § ddifh NO2 SHHR 31 g9 oIl 8 3R ClO* Jafai
B BeH B for SucTer & Bl |
(2%) gqi &=l ¥ A B "ed B GAR AfYS Hewd W @ il gal W qIedll H % B fhedl b
B 9 CI* 3R CIO* Xfedwal gR1 SART 31meie faee &1 yar—raae afdfharg g dadl & |
(3) fhaIM (FARTTART PIeH) RS wU H AfdF Rl 81 9 SR aqgAvSH H SURe ASi= 4 foban
& Bl |
(4) IR IYATSA DI A A ASgIoA & adrgs W fohar T8 ad |
2. Global warming is due to increase of : [JEE(Main) 2014 Online (12-04-14), 4/120]
(1) methane and nitrous oxide in atmosphere  (2*) methane and CO: in atmosphere
(3) methane and Osin atmosphere (4) methane and CO in atmosphere
HAIRS AU HT HRYT BIA1 & dGAvSA H qe1 ¢ [JEE(Main) 2014 Online (12-04-14), 4/120]
(1) MY R AL ARAES F | (2%) AT AR COFT |
(3) MNAT R O3 1| (4) MAT AR CO F1|
3. Addition of phosophate fertilisers to water bodies causes : [JEE(Main) 2015 Online (11-04-15), 4/120]
(1) increase in amount of dissolved oxygen in water
(2) deposition of calcium phosphate
(3) increase in fish population
(4*) enhanced growth of algae
BR%T Jad IaRd] & A F STArR™l H [JEE(Main) 2015 Online (11-04-15), 4/120]
(1) 5Tet & faelie SifRie & =131 gedt 2| (2) Bfewam wivbe b1 U gdr 2
(3) woferal @ Sha W # gfg =l 7 (4*) arelt B AT F e gfg B B
4, Which one of the following substances used in dry cleaning is a better strategy to control environmental
pollution? [JEE(Main) 2016 Online (10-04-16), 4/120]
(1) Nitrogen dioxide (2) Sulphur dioxide
(3) Tetrachloroethylene (4*) Carbon dioxide.
STEFe~ 9 wgad =1 gerelf § 9 fHae yam adreRer ggue & FREEe @ 98k e A 2?
[JEE(Main) 2016 Online (10-04-16), 4/120]
(1) ATSEISH SISiTRITES (2) AR STSRATHATSS
(3) CETFARITIRAA (4%) FTH SRIATRITES
Sol.  All other gases are itself environmental pollutant.
5. Identify the pollutant gases largely responsible for the discoloured and lustreless nature of marble of the

Taj Mahal. [JEE(Main) 2017 Online (08-04-17), 4/120]
(1*) SOz and NO2 (2) SOz and O3 (3) Os and CO2 (4) CO2 and NO2



Sol.

Sol.

Sol.

Sol.

Sol.

I8 USSP IR UEAif Sl droMed & GHRER & Aferd 9 SfkTe 8 & oy I SOREr) & |
[JEE(Main) 2017 Online (08-04-17), 4/120]

(1*) SOz AT NO2 (2) SO2 AT O3 (3) O3 @A CO2 (4) CO2 T NO2

SOz & NOz causes acidic rain which is responsible for discolouring & lustreless.

Which of the following is a set of green house gases? [JEE(Main) 2017 Online (09-04-17), 4/120]

=1 9 Q@ B 99 56w ™ 1 9wy 27 [JEE(Main) 2017 Online (09-04-17), 4/120]
(1*) CO2, CHa, N20, O3 (2) O3, NO2, SO2, Cl2
(3) CHa4, O3, N2, SO2 (4) Os, N2, CO2, NO2

Green house gases are water vapour, CO2, CHs, N20 and Os.
The correct match between items of List-l and List-1l is : [JEE(Main) 2018 Online (15-04-18), 4/120]

List-I List-I

(A) Coloured impurity (P) Steam distillation

(B) Mixture of o-nitrophenol and p-nitrophenol (Q) Fractional distillation

© Crude Naphtha (R) Charcoal treatment

(D) Mixture of glycerol and sugars (S) Distillation under reduced pressure

-1 J1 -1l B 7RI @ 9 9 gt @ [JEE(Main) 2018 Online (15-04-18), 4/120]
TAl-| -1l

(A TF e (P) a9 arEad

(B) p-TSEIBHlel 3R O- AGEIBATA BT fHsToT (Q)  UwISH ImHa+

(C) @S Tuer (R) ¥R ITAR

(D) ReRiRiel 3iR TdHRIstl &1 80T (S) M ]9 UR SIaH

(1) (A)-(R), (B)-(S). (C)-(P), (D)-(Q) (2) (A)-(P), (B)-(S), (O)-(R), (D)-(Q)

(3 (A)-(R), (B)-(P), (C)-(Q), (D)-(S) 4) (A)-(R), (B)-(P), (C)-(S), (D)-(Q)

Biochemical oxygen Demand (BOD) value can be a measure of water pollution caused by the organic
matter. Which of the following statements is correct ? [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) Aerobic bacteria decrease the BOD value

(2) Anaerobic bacteria increase the BOD value

(3) Clean water has BOD value higher than 10 ppm.

(4*) Polluted water has BOD value higher than 10 ppm

g ARG RIS Maadmdl (BOD) & AF ddfed gl §R1 fFd ¥ S Uguo &1 AuT &
Aepar 2| 71 s § F B A1 98 87 [JEE(Main) 2018 Online (15-04-18), 4/120]
(1) ISl 9RaT BOD &1 A9 w2 |

(2) 3rargd IFERAT BOD &1 A 98T # |

(3) A% STl & BOD &1 A9 10 ppm ¥ SIT&T 8Tl # |

(4*) Ugf¥T STal & BOD &1 W9 10 ppm | SATET BT B |

BOD for clean water is lesser than 10 ppm and for polluted water, it is greater than 10 ppm.

ATH ST & forg BOD 10 ppm ¥ &¥ Il 8 de Ugf¥d STl & forg I8 10 ppm & SAT&T B4l € |

A water sample has ppm level concentration of the following metals :

[JEE(Main) 2019 Online (09-01-19) S1, 4/120]
Fe =0.2; Mn =5.0; Cu = 3.0; Zn = 5.0. The metal that makes the water sample unsuitable for drinking
is :
T o & ufaeel 9 Fefalead ergell & ppm A= &1 ®R ® ¢
Fe =0.2; Mn = 5.0; Cu = 3.0; Zn = 5.0. &1g T¥® SR oI yfagel 49 d7g 81 8 98 © -

[JEE(Main) 2019 Online (09-01-19) S1, 4/120]
(1) Fe (2) Zn (3)Cu (4*) Mn
Presence of Mn with Concentration 0.05 ppm and higher makes water unsuitable for drinking.
[Reference -NCERT]
Fe =0.2 ppm, Mn =0.05ppm, Cu=3.0ppm, Zn=5.0 ppm
Mn BT FT=0T 0.05 ppm AT AfH B I o G9 J7g T8 I8l § | [Reference -NCERT]
Fe =0.2 ppm, Mn=0.05ppm, Cu=3.0ppm, Zn=5.0ppm



10.

11.

12.

Sol.

13.

Sol.

14.

Sol.

15.

16.

Sol.

Which of the following conditions in drinking water causes methemobinemia?
[JEE(Main) 2019 Online (09-01-19) S2, 4/120]

(1) > 100 ppm of sulphate (2) > 50 ppm of lead

(3*) > 50 ppm of nitrate (4) > 50 ppm of chloride

9N & U 9 ARSI 819 & HRY @ W o [JEE(Main) 2019 Online (09-01-19) S2, 4/120]
(1) > 100 ppm |ebe  (2) > 50 ppm &S (3*) > 50 ppm LT (4) > 50 ppm FARES

The pH of rain water, is approximately : [JEE(Main) 2019 Online (09-01-19) S2, 4/120]
gyl & U B pH T &: [JEE(Main) 2019 Online (09-01-19) S2, 4/120]
@70 (2)6.5 3)7.5 (4*) 5.6

Water filled in two glasses A and B have BOD values of 10 and 20, respectively. The correct statement
regarding them, is : [JEE(Main) 2019 Online (10-01-19) S1, 4/120]
(1) A is more polluted than B. (2) Both A and B are suitable for drinking.

(3) A is suitable for drinking, whereas B is not.  (4*) B is more polluted than A

31 fraral Aden B, § R gU UF & BOD &1 19 %92 10 T2M1 20 & | Wl HUF HI ygan-1i—
[JEE(Main) 2019 Online (10-01-19) S1, 4/120]

(1) A, B! a1 # Sa1e1 ugfyd B (2) AT B, 1 & UM & foly Sugad 2 |

(3) AUR & foy Iugad © Siafd B 81 T | (4%) B, A T H SIT&T Ugd T |

Clean water would have BOD value of less than 5 ppm whereas highly polluted water could have a

BOD value of 17 ppm or more.

TS STl § BOD &1 AF 5 ppm | &F 8N 9dfd JAf¥d UgAd ST § BOD &1 A9 17 ppm I1 SAA

1w 8 Fhdl B |

The reaction that is NOT involved in the ozone layer depletion mechanism in the stratosphere is:
[JEE(Main) 2019 Online (10-01-19) S2, 4/120]
FHATIHSS H JATSIA URAl & @y | ol AfAfhan 7 affafera gl &, 98 &
[JEE(Main) 2019 Online (10-01-19) S2, 4/120]

(1) HOCI(@) —™ > OH (g) + CI (g) (2) CF2Cla(g) —™ 5 CI(g) + CF,Cl (g)
3) CIO (g) + O(g) ——> CI(g) + 02 (q) (4%) CHa + 203 — > 3CH=0 + 3H.0
Factual (ar<ifda®)

Peroxyacetyl nitrate (PAN), an eye irritant is produced by:

[JEE(Main) 2019 Online (11-01-19) S1, 4/120]
(1) Classical smog (2) Organic waste
(3*) Photochemical smog (4) Acid rain
RIR{IGAEgd Agge (PAN), T 3 S<ivid, fFrfoRad & 9 fead Saa~ gar & 7

[JEE(Main) 2019 Online (11-01-19) S1, 4/120]
(1) RRE=TT gAGET (2) rdf® muldre
(3%) UBTY AD EHBET (4) 37t qui

Based on Fact.

The concentration of dissolved oxygen (DO) in cold water can go upto:

[JEE(Main) 2019 Online (11-01-19) S1, 4/120]
3T 9 H gford JifeiIs (DO) & Al &1 HUX! AMT 81 Favall ©

[JEE(Main) 2019 Online (11-01-19) S1, 4/120]
(1) 8 ppm (2) 16 ppm (3) 14 ppm (4*) 10 ppm

The higher concentration of which gas in air can cause stiffness of flower buds?

[JEE(Main) 2019 Online (11-01-19) S2, 4/120]
g4l ¥ fhaa] Iea Asdl B B Biordl H F&UF ol Fdhdl 8 ?

[JEE(Main) 2019 Online (11-01-19) S2, 4/120]
(1) NO2 (2)co (3*) SO2 (4) CO2
Fact based
The higher concentration of SOz gas in air can cause stiffness of flower bonds.




17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

qeqTcHb
g # SO, I & I AFEA B BRI YW Hfrdrsli § HoIRAl 7 Fahll ¢ |

Taj Mahal is being slowly disfigured and discoloured. This is primarily due to :

[JEE(Main) 2019 Online (11-01-19) S2, 4/120]
(1) water pollution (2*) acid rain (3) sail pollution (4) global warming
o dR—8R fawy T 9391 BIA1 o7 %81 2| I8 &7 ©U 9 39 PR 4 B

[JEE(Main) 2019 Online (11-01-19) S2, 4/120]
(1) Stef sregmoT (2) 31 au (3) 7T I (4) Teirgel aTHT
Fact based deITcHS |

Water samples with values of 4 ppm and 18 ppm, respectively, are :

[JEE(Main) 2019 Online (12-01-19) S1, 4/120]
(1) Highly polluted and Clean (2) Clean and Clean
(3) Highly polluted and Highly polluted (4*) Clean and Highly polluted
4 ppm T2 18 ppm BOD (.31.S1) A dTel &idd & T HA: B -

[JEE(Main) 2019 Online (12-01-19) S1, 4/120]
(1) Irf¥d Ugfya den wWee (2) @ qUT WD
(3) IrfTH Ugfa T2l AN d = (4*) W AT ITAfd U
'‘Clean water' would have a BOD value of less than 5 ppm where as highly polluted water (river, lake,
ponds etc.) could have a BOD value of 17 ppm or more.
e ST’ 5 ppm A HH BOD AM @l 8 | ST s ugfia ot (79, e, dretme s_nf) 17 ppm a1
39N Al BOD A g el 2 |

The molecule that has minimum/no role in the formation of photochemical smog is :
[JEE(Main) 2019 Online (12-01-19) S1, 4/120]
I 377] B qaAgd TS YHRI IS gAGE & 9 § I BH/FO ol YAPT Bl 8
[JEE(Main) 2019 Online (12-01-19) S1, 4/120]
(1)CH2=0 (2) NO (3*) N2 (4) Os
Fact (924 |)

The compound that is NOT a common component of photochemical smog is:

[JEE(Main) 2019 Online (12-01-19) S2, 4/120]
YR IS HGE B Sl A HEcd 8 8, 98 AE B -

[JEE(Main) 2019 Online (12-01-19) S2, 4/120]
Q) H3C—(ﬁ—OONOz (2) Os (3*) CF2Cl2 (4) CH2=CHCHO

o]
Fact (924 |)

The upper stratosphere consisting of the ozone layer protects us from the sun’s radiation that falls in

the wavelength region of : [JEE(Main) 2019 Online (12-01-19) S2, 4/120]

S FHATHSE foraH IuRed ofieie wRa &1 9 & fafewo & qarch 8, Sue avesd 87 § -
[JEE(Main) 2019 Online (12-01-19) S2, 4/120]

(1) 0.8 -1.5 nm (2) 400 — 550 nm (3*) 200 — 315 nm (4) 600 — 750 nm

Fact (924 |)
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