
 

Introduction  
 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.  
 

(a)  Pollutants can be fast degradable i.e. which rapidly break down by natural processes. For example, 

discarded vegetable.  
 

(b)  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 × 1015 metric tones. The constituents which 

make up the atmosphere are gases, water vapours and aerosols. 
 

 
 

Section (A) : Gaseous air pollutants 
 

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

 



1.1 Oxides of sulphur  

 Sulphur (from fossil fuel) 
Burn  Oxides of sulphur (SO2 ,SO3) 

 Toxic effect : SO2 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 SO2 is responsible for the stiffness of flower buds which eventually fall off 

from plants. 

   2SO2(g) + O2(g) Particulate

Matter(catalyst)
  2SO3 

   SO2(g) + O3(g)    SO3(g) + O2(g) 

   SO2 (g) + H2O2()  H2SO4 (aq) 

  The SO2 present in the atmosphere is generally contaminated with SO3. The SO3 so formed 

gets converted into H2SO4 in the presence of moisture. This acid comes down from the atmosphere in 

form of sulphuric acid rain.  
 

1.2 Oxides of nitrogen 
 N2 and O2 at high altitudes combine to form oxides of nitrogen when lighting strikes. NO2 is then 

oxidised to NO3
– 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 NO2. 

   N2(g) + O2(g) 
1483 K  2NO (g) 

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

   NO (g) + O3 (g)   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. 

 (iii) It is toxic to living tissues. 

 (iv) NO2 is also harmful to various textile fibres and metals. 
 

1.3 Hydrocarbons  

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

 Toxic effect :  

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

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

1.4 Oxides of carbon 
 (1)  Carbon  monoxide 

Sources of carbon monoxide  

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

 (ii) 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. 

 (ii) In pregnant women increased CO level induces premature birth, spontaneous abortions and 

deformed babies. 

 



 (2) Carbon dioxide [CO2]  

Sources of carbondioxide  

 (i) Respiration (exhaled air contains CO2) 

 (ii) 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 CO2 level and disturbs the 

balance in the atmosphere. This increased amount of CO2 in the air is mainly responsible for global 

warming. 
 

1.5 Global warming and green house effect 
 *It 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 (CH4) :  

 (i) CH4 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. 
 

1.6 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 : 

 H2O() + CO2(g)  H2CO3(aq) : 

 H2CO3(aq)  H+(aq) + HCO3
–(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. 



 Chemistry of acid rain :  
 SO2 and NO2 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. 

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

 2SO2(g) + O2(g) + 2H2O () 2H2SO4 (aq) 

 4NO2(g) + O2(g) + 2H2O () 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. SO2 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. 

   CaCO3 + H2SO4 CaSO4 + CO2  + H2O 
 

1.7 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 1µm 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 H2SO4 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 particles. 

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



 Toxic effect :  
 (i) Particulate pollutants bigger than 5 microns are supposed to lodge in the nosal passage. 
 (ii) Particulate pollutants of about 1.0 micron enter into lungs easily. 
 (iii) Leaded petrol is the primary source of air-borne lead emission. Lead interferes with the 

development and maturation of red blood cells. 
 

1.8 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 SO2 
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 NO2 in turn absorbs 
energy from sunlight and decomposes into NO and free oxygen atom. 

   NO2(g)  NO(g) + O (g) __________ (i) 
 Oxygen atom being very reactive combines with atmospheric oxygen forming ozone. 
   O(g) + O2 (g)  O3(g) ___________ (ii) 

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

   NO(g) + O3(g)   NO2(g) + O2(g) ______ (iii) 

 *Like NO2, O3 is a toxic gas and both NO2 and O3 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 + 2O3  3CH2=O + 3H2O 
 CH2=CHCH=O (acrolein)  
  (peroxyacetyl nitrate, PAN) 

 O3  O2 + [O] 

 O + hydrocarbons       

  + hydrocarbons   CH2 = O,  
 CH2 = CHCHO, ketones etc. 

  + O2     + O3 

  + NO    + NO2 

    
 
 
 



 Harmful/toxic effects of photochemical smog  

 (i) Components of photochemical smog, NO and O3, 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. 

 (ii) 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. 
 

2. Stratospheric Pollution 
 Formation and break down of ozone  

 * The upper part of stratosphere consists of considerable amount of ozone (O3). The ozone layer 

protects us from the harmful ultra violet (UV) radiations ( = 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. 

  O2 (g) UV  O (g) + O(g) 

  O(g) + O2(g)  O3(g) (thermodynamically unstable) 

 * 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. 

  CF2Cl2(g) UV   (g) + F2Cl (g) 

  (g) + O3 (g) Cl (g) + O2 (g) 

  CI (g) + O (g)  (g) + O2 (g) 

 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 HCl produced to give molecular chlorine. 

  Cl (g) + NO2 (g)  ClONO2(g) ; 

  (g) + CH4(g)  (g) + HCl (g) 

  ClONO2 (g) + H2O(g)  HOCl (g) + HNO3(g) 

  ClONO2(g) + HCl (g)  Cl2(g) + HNO3 (g) 
 

 (ii) In spring, when sunlight returns to the Antarctica, the sun's warmth, break up the clouds and HOCl 

and Cl2 are photolysed by sun light according to the following reactions. 

  HOCl (g) h   (g) + (g) ; Cl2(g) h  2  (g) 
 

 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. 

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

 (iii) 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. Explain tropospheric pollution in 100 words  

Sol. 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, SO3), oxides of nitrogen (NO, 

NO2) and oxides of carbon (CO, CO2) in addition to hydrogen sulphide (H2S), hydrocarbons, ozone and 

other oxidants.  

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

Ex-2. What is the composition of photochemical smog ?  

Sol. Mixture of  NO2,. O3, 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. 
 

 (ii) 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.  

 



 Water pollutants and their sources. 

Pollutant Source 

(i) Micro-organisms Domestic sewage 

(ii) Organic wastes 
Domestic sewage, animal excreta and waste, decaying animals and 

plants, discharge from food processing factories 

(iii) 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. 

 

3.1 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.  
 

3.2 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. 



3.3 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. 
 

3.4 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.  
 

3.5 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. 
 

3.6 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(PO4)2.Ca(OH)2], the enamel on the surface of 

the teeth, into much harder fluorapatite, [3 Ca3(PO4)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 



4. 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 (NaClO3), sodium arsenite (Na3AsO3) 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. 

 

5. Industrial waste 
 (i) Biodegradable waste  

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

 (ii) 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.  

 

5.1 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. 

 

5.2 Collection and disposal : 

Non-biodegradable 
(polythene bags, metal scraps,

plastic, glass etc.)

wastes 

Seggregation

transferred carried to the disposable side/

Biodegradable wastes 
(household discard)

Deposited in land fills and 
are  converted into compost

Sent to recycling

transferred to community bins

Collection in small bins 

Domestic wastes 



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. 

 (ii) 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. 
 

6. 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. 

 (ii) 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. 

 (ii) Bleaching of paper : Use of H2O2 with suitable catalyst has replaced the use of chlorine gas for 

bleaching paper.  

 (iii) Synthesis of chemicals :  

 CH2 = CH2 + O2 
Catalyst

Pd(II) /Cu(II) (in water )
  CH3CHO (90%, one step method)  

 

 Important : Green chemistry leads to reduction in  

 (i)  material   (ii) energy consumption and   (iii) waste generation. 



MISCELLANEOUS SOLVED PROBLEMS 
 

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

Discuss. 

Sol. The solar energy radiated back from the earth surface is absorbed by the greenhouse gases (i.e. CO2, 

CH4, O3, 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. 
 

2. 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. 

Sol. 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.  

 

 

3. How can domestic waste be used as manure ?  

Sol. 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. 
 

4. 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.  

Sol. 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.     
 

5. Answer the following subparts  

 (i) What is loam soil ?  

 (ii) 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 ?    

Sol. (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  

10–4  to 500 . 

 (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.  
 



6. (i) Name two important sinks of CO2. 

 (ii) What is marine pollution  

 (iii) What is humification ?  

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

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

 (ii) 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.  
 

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

behaviour ?  

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

than 10 ppm ?  

Sol. (i) Photochemical smog is mixture of a number of irritation causing compounds like NO2, O3 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. 

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

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

Sol. 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 H2O vapour present near the earth’s surface and then 

its radiation back to the earth is called greenhouse effect. 

 Though CO2 is the main gas in the greenhouse effect, there are some other greenhouse gases like 

methane, chlorofluorocarbons, ozone, nitrous oxide and water vapours. 

 

9. (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. 

Sol. (i) Normally rain has a pH of about 5.6 due to dissolution of CO2 into the atmosphere                              

 (CO2 + H2O H2CO3  2H+ + CO3
2–). When the pH of rain falls below 5.6, it becomes acid 

rain. 

 (ii) Taj mahal is made of marble. The acid rain contains H2SO4 which attacks the marble (CaCO3) 

thereby pitting it, discolouring it and making it lustreless.  

  CaCO3 + H2SO4   CaSO4 + CO2 + H2O. 

 (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   HbCO. 

 Thus it is not able to combine with oxygen to form oxyhaemoglobin and transport of oxygen to different 

body cells cannot take place. 



 

 

PART - I : OBJECTIVE QUESTIONS  

Hkkx - I : oLrqfu"B iz'u ¼OBJECTIVE QUESTIONS½  

 

Section (A) : Gaseous air pollutants  

[k.M (A) : xSlh; ok;q iznw"kd  
 

A-1. 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  

 thok'e b±/ku dk ngu fuEUk esa ls fdl iznw"kd dk eq[; lzksr gksrk gS ?  

 (1) ukbVªkstu vkWDlkbMA (2) ukbfVªd vkWDlkbMA  (3) ukbVªl vkWDlkbMA (4*) lYQj MkbvkWDlkbMA 
 

A-2. SO2 and NO2 produce pollution by increasing :    
 (1) alkalinity   (2*) acidity   (3) neutrality    (4)  buffer action  
 SO2 rFkk NO2 }kjk mRiUu gksus okys iznw"k.k esa fuEu dh o`f) gksrh gS  :    

 (1) {kkjh;rkA    (2*) vEyh;rkA  (3) mnklhurkA   (4)  cQj fØ;kA 
Sol. SO2 and NO2 after oxidation and reaction with water convert into acids. Acids come down from the 

atmosphere in the form of H2SO4, HNO3.  

gy- SO2 rFkk NO2 ty ls fØ;k dj vEy esa ifjofrZr gks tkrs gSA okrkoj.k ls vEy H2SO4, HNO3 ds :i esa uhps 

vkrk gSA  
 

A-3. Air pollutants that produce photochemical oxidants include :  
 (1) CO2, CO and SO2     (2*) N2O, NO and HNO3 
 (3) O2, Cl2 and HNO3.     (4) O3, Cl2 and SO2 

 fuEu esa ls dkSuls ok;q iznw"kd izdk'kjklk;fud vkWDlhdkjd cukrs gSS :  

 (1) CO2, CO rFkk SO2     (2*) N2O, NO rFkk HNO3 

 (3) O2, Cl2 rFkk HNO3.     (4) O3, Cl2 rFkk SO2 
 

A-4. Carbon monooxide is pollutant as it :  
 (1) inactivates nerves     (2) inhibits glycolysis 
 (3) combines with oxygen    (4*) combines with haemoglobin  
 dkcZu eksuksvkWDlkbM ,d ,slk iznw"kd gS tks  :  

 (1) raf=kdk dks fuf"Ø; dj nsrk gSA    (2) Xyk;dksykbfll dks jksd nsrk gSA  

 (3) vkWDlhtu ds lkFk la;qDr gksrk gSaA   (4*) gheksXyksfcu ds lkFk la;qDr gksrk gSA 
Sol. 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. 

gy- dkcZu eksuksvkWDlkbM gheksXyksfcu ls la;qDr gksdj dkcksZDlhgheksXyksfcu cukrk gS tks fd vkWDlhgheksXyksfcu ls 300 

xquk T;knk LFkkbZ gSA ;g LFkkbZ ladqy jDr dh vkWDlhtu igq¡pkus dh {kerk dks vo:) djrk gSA ;g vkWDlhtu dh 

deh ljnnZ] de vk¡[k n`f"V vkfn mRiUu djrk gSA 
 

A-5. Acid rains are produced by :   
 (1*) excess NO2 and SO2 from burning fossil fuels   
 (2) excess production of NH3 by industry and coal gas   
 (3) excess release of carbon monoxide by incomplete combustion  
 (4) excess formation of CO2 by combustion and animal respiration. 

 vEy o"kkZ mRiUUk gksrh gS  :   

 (1*) thok'e b±/ku ds ngu ls izkIr NO2 rFkk SO2 ds vkf/kD; }kjkA 

 (2) m|ksx ,oe~ dks;yk xSl ls izkIr NH3 ds vf/kd ek=kk esa mRiknu }kjkA  

 (3) viw.kZ ngu ls izkIr gksus okyh dkcZu eksuksvkWDlkbM dh vf/kd ek=kk eqDr gksus ijA  

 (4) ngu ,oe~ tUrq 'olu ls izkIr CO2 ds vf/kd ek=kk esa fuekZ.k }kjkA  



Sol. When fossil fuel burnt in automobile engines different oxides like NO, NO2, SO2, SO3 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 

  SO2 + H2O2  H2SO4   

  SO3 + H2O  H2SO4   

  2NO2 + H2O  HNO3 + HNO2   

gy- vkWVkseksckby batu esa bZ/ku ds tyus ls fofHkUu vkWDlkbM tSls NO, NO2, SO2, SO3 vkfn mRiUu gksrs gSA ueh dh 

mifLFkfr esa ;s vkWDlkbM] vEy esa ifjofrZr gks tkrsgSA ;s vEy o"kkZ ds lkFk ok;qe.My ls uhps vk tkrs gS] ftls 

vEyh; o"kkZ dgrs gSA 

 S (bZ/ku ls) + O2  SO2     

  SO2 + O3  SO3 + O2 

  SO2 + H2O2  H2SO4   

  SO3 + H2O  H2SO4   

  2NO2 + H2O  HNO3 + HNO2  
 

A-6. Spraying of DDT produces pollution of the type:   
 (1) air    (2) air and water  (3) air and soil   (4*) air, water and soil  
 DDT ds fNM+dko ls fuEUk izdkj iznw"k.k mRiUu gksrk gS :   

 (1) ok;oh;   (2) ok;oh; ,oe~ tyh;  (3) tyh; ,oe~ e`nk (4*) ok;oh;] tyh; ,oe~ e`nk 
 

A-7. Chlorofluorocarbon releases which of the following chemical harmful to ozone :   
 (1) fluorine   (2*) chlorine   (3) nitrogen peroxide  (4) sulphur dioxide  
 Dyksjks¶yksjksdkcZu fuEUk esa ls dkSulk jlk;u eqDr djrs gSsa] tks vkstksu dkss gkfu igq¡pkrk gS \ 

 (1) ¶yksjhuA   (2*) DyksjhuA   (3) ukbVªkstu ijkWDlkbZMA   (4) lYQj MkbvkWDlkbMA  
 

A-8. Most hazardous metal pollutant of automobile exhausts is :    
 (1) mercury   (2) cadmium   (3*) lead   (4) copper  
 Lopkfyr okguksa dk vR;f/kd fo"kSyk /kkrq iznw"kd gSa :    

 (1) ejdjhA   (2) dSMfe;eA   (3*) ySMA  (4) dkWijA 
 

A-9. Classical smog occurs in places of :   
 (1) excess CO2     (2*) cool and humid 
   (3) warm, dry and sunny    (4) excess NH3 

 fpjlfEer /kwez&dksgjk fdl tyok;q esa curk gS \    

 (1) CO2 dk vkf/kD;A    (2*) B.Mh ,oe~ vknzZA 

  (3) xeZ] 'kq"d ,oe~  /kwie;hA    (4) NH3 dk vkf/kD;A 
Sol. Classical smog contains smoke, fog and sulpher dioxide. It occurs in cool and humid climate. 

gy- fpjlfEer /kwez&dksgjk esa /kwez] dksgjk rFkk lYQj MkbvkWDlkbM gksrs gSA ;g B.Ms ,oe~ vknZ tyok;q esa ik;k tkrk gSA 

 

A-10. The aromatic compounds present as particulates is/are :   
 (1) benzene   (2) toluene   (3) nitrobenzene  (4*) polycyclic hydrocarbons  

 fuEu esa ls dkSulk ,sjkseSfVd ;kSfxd df.kdh; iznw"kd ds :i esa ik;k tkrk gS@gSa \  

 (1) csUthu  (2) VkWyqbZu  (3) ukbVªkscsUthu   (4*) ikWyhlkbfDyd gkbMªksdkcZu 
 

A-11. Which of the following statements is true about photochemical smog ?  
 (1) It is reducing in nature.  
 (2) it is formed in winter.  
 (3) It is a sulphurous smog.  
 (4*) Components of the smog, NO and O3, irritate the nose and throat and their high concentration 

causes headache, chest pain, dryness of the throat, cough and difficulty in breathing. 



 izdk'kjklk;fud /kwez&dksgjs ds fo"k; esa fuEu esa ls dkSulk dFku lR; gS ?  

 (1) ;g vipk;d izd`fr dk gksrk gSA 

 (2) ;g lnhZ esa curk gSaA 

 (3) ;g ,d lYQj ;qDr /kwez&dksgjk gSA 

 (4*) izdk'kjklk;fud /kwez&dksgjs ds ?kVd] NO rFkk O3, ukd ,oa xys esa tyu iSnk djrs gSa rFkk budh mPp lkUnzrk 

ls fljnnZ] Nkrh esa nnZ] xys dk 'kq"d gksuk] [kk¡lh ,oa 'okl esa vojks/k gks ldrk gSaA  

Sol. Photochemical somg is occures in warm, dry and sunny climate. It has high concentration of NO, NO2 
and O3. Their low concentration causes irritation in nose and throat and their high concentration causes 
headache, chest pain, cough and diffculty in breathing.  

gy- izdk'k jklk;fud /kqvk¡ xeZ] lw[ks rFkk lw;Z ds okrkoj.k esa jgrk gSA blesa NO, NO2 rFkk O3 dh mPp lkUnzrk gksrh 

gSA budh de lkUnzrk ukd rFkk xys esa tyu iSnk djrh gS rFkk vf/kd lkUnzrk ljnnZ] lhus esa nnZ] dQ rFkk 'okl 

esa rdyhQ iSnk djrh gSA 

 

A-12. Besides CO2, the other green house gas is : 

 CO2 ds vykok, vU; gfjrx`g xSl gS  : 

 (1*) CH4  (2) N2   (3) Ar    (4) O2 
Sol. Green house gases are, CO2, CH4, O3 N2O and CFCS water vapours.  

gy- CO2, CH4, O3 N2O rFkk CFCS ty ok"i lHkh gfjrx`g xSls gSA 
 

A-13. Which of the following is not a part of green chemistry ?  
 (1) Photochemistry  (2) Sonochemistry  (3*) Nuclear chemistry  (4) Biochemistry  

 fuEu esa ls dkSulk gfjr jlk;u dk Hkkx ugha gS \ 

 (1) izdk'kjlk;uA  (2) lksuksjlk;uA   (3*) ukfHkdh; jlk;uA   (4) tSojlk;uA 

Sol. 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. 

gy- gfjr jlk;u ls okrkoj.k dk iznw"k.k de gksrk gS]ukfHkdh; jlk;u] gfjr jlk;u dk Hkkx ugha gSA  

 

A-14. Ultraviolet radiation from sun causes a reaction that produces :   
 (1) fluorides    (2) carbon monooxide  (3) sulphur dioxide  (4*) ozone  

 lw;Z ls vkus okyh ijkcSaxuh fofdj.k vfHkfØ;k djds cukrh gS  :   

 (1) ¶yksjkbMA    (2) dkcZu eksuksvkWDlkbMA   (3) lYQj MkbvkWDlkbMA (4*) vkstksuA 

Sol. Ultraviolet radiation from sum produces ozone. 

 lw;Z dh ijkcSaxuh fofdj.k vkstksu mRiUu djrh gSA 

 3O2 
UV  2O3. 

 

A-15. 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  
 lerkie.My esa vkstksu vo{k; ds dkj.k gksrk gS %  

 (1) ouksa eas vkx yxukA     (2*) Ropk dk tyuk rFkk Ropk dSalj esa o`f}A 

 (3) tSfod vkWDlhtu ek¡x esa o`f}A    (4) Hkwe.Myh; rkiof̀}A  
 

A-16. 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 SO2.    
 (4) London smog causes bronchitis.  

 fuEu esa ls dkSulk dFku lR; gS \  

 (1) yUnu /kwez&dksgjk vkWDlhdkjd izd`fr dk gksrk gSA  

 (2) yUnu /kwez&dksgjs esa H2SO4 dh caqfndk;sa (droplets) gksrh gSaA  

 (3*) yUnu /kwez&dksgjk /kwez] dksgjk rFkk SO2 dk feJ.k gksrk gSA  

 (4) yUnu /kwez&dksgjs ds dkj.k 'okl esa vojks/k (bronchitis) uked jksx gks tkrk gSA  
 



A-17. Which of the following processes does not increase the amount of CO2 in atmosphere ?   
 (1) Decay of animals  (2) Breathing   (3*) Photosynthesis  (4) Burning of petrol  

 fuEu esa ls fdl izfØ;k }kjk ok;qe.My esa CO2 dh ek=kk ugha c<+rh gS \  

 (1) tUrqvksa dk {k;  (2) 'olu   (3*) izdk'k la'ys"k.k  (4) isVªksy dk ngu  

Sol. During photosynthesis CO2 is used by plants to make food for their growth.  

gy- izdk'k la'ys"k.k esa ikniksa esas CO2 iz;qDr gksrh gS ftlls Hkkstu dk fuekZ.k gksrk gSA 

 

A-18. Consider the following statements and select the correct option :  
 S1 : Dust is a non-viable particle.  
 S2 : Particulates acquire negative charge and are attracted by the positive electrode.  
 S3 : O2 is a green house gas.  
 S4 : Algae is a viable particulate.  
 (1) S1 and S2 only  (2) S1, S2 and S3 only  (3*) S1, S2 and S4 only  (4) S2, S3 and S4  

 fuEufyf[kr dFkuksa ij fopkj dhft;s rFkk lgh fodYi dk p;u dhft,s %  

 S1 : /kwy vtSfod d.k gksrs gaSA  

 S2 : df.kdh; iznw"kd ij _.kkos'k gksrk gS rFkk ;g /kukRed bySDVªksM }kjk vkdf"kZr gksrs ga SA  

 S3 : O2 ,d gfjr x`g xSl gSA  

 S4 : 'kSoky ,d tSfod df.kdh; iznw"kd gSA  

 (1) dsoy S1 rFkk S2A     (2) dsoy S1, S2 rFkk S3A 

 (3*) dsoy S1, S2 rFkk S4A    (4) dsoy S2, S3 rFkk S4A  
 

A-19. 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. 

 vktksu ijr ds fo"k; esa fuEu esa ls dkSulk dFku lR; gS \  

 (1) ;g gkfudkjd gksrh gS D;ksafd vkstksu thfor izkf.k;ksa ds fy, [krjukd gksrh gSA  

 (2) ;g ykHknk;d gksrh gS D;ksafd vkstksu dh mifLFkfr esa vkWDlhdj.k vfHkfØ;k vf/kd 'kh?kzrk ls laiUu gksrh gSA  

 (3*) ;g ykHknk;d gksrh gS D;kasfd vkstksu lw;Z ls vkus okyh ijkcSaxuh fofdj.kksa dks jksd dj nsrh gSA   

 (4) ;g gkfudkjd gksrh gS D;kasfd vkstksu lw;Z ls vkus okyh mu egRoiw.kZ fofdj.kksa dks lekIr dj nsrh gS] tks izdk'k 

la'ys"k.k ds fy, tSfod :i ls mÙkjnk;h gksrh gSA  

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

gy- lw;Z ls vkus okyh UV fdj.kksa dks] vkstksu ijr vo'kksf"kr dj i`Foh dks blls cpkrh gSA  

 

A-20. 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 

 Lopkfyr batuksa esa isVªksy ;k Mhty rsyksa ds iw.kZ ngu dh tkudkjh bZ/ku xSlksa esa fdldk ijh{k.k djds dh tkrh gS\ 

 (1) CO rFkk ty ok"i  (2*) CO   (3) NO2   (4) SO2 

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

gy- b±/ku xSlksa esa dkcZu eksuksvkWDlkbM dh ek=kk dk ijh{k.k iw.kZ :i ls ngu dks n'kkZrh gSA 
 

A-21. The basic component of smog is :  
 (1*)  PAN   (2) PBN   (3) NO2   (4) All of these  

 fuEu esa ls dkSulk /kwez&dksgjs dk ewyHkwr ?kVd gS :  

 (1*)  PAN   (2) PBN   (3) NO2   (4) mijksDr lHkhA  
 

A-22. In antartica, ozone depletion is due to the formation of the following compound :  
 (1) Acrolein      (2) peroxy acetyl nitrate 
  (3) SO2 and SO3    (4*) chlorine nitrate  



 v.VkdZfVdk ij] vkstksu dk vo{k; fuEu esa ls fdl ;kSfxd ds fuekZ.k ds dkj.k gksrk gS :  

 (1) ,Øksyhu      (2) ijkWDlh ,flfVy ukbVªsV 

  (3) SO2 rFkk SO3    (4*) Dyksjhu ukbVªsV  
 

A-23. 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. 

 fuEu esa ls dkSulk dFku lgh gS \  

 (1*) CO Lopkfyr okguksa esa b±/ku ds ngu ds dkj.k izkIr gksus okyk ,d izeq[k iznw"kd gSa] tks izdk'kjklk;fud 

/kwez&dksgjs esa egRoiw.kZ Hkwfedk fuHkkrk gSA  

 (2) fpjlEer /kwez&dksgjk vkWDlhdkjd izd`fr dk gksrk gS] tcfd izdk'kjklk;fud /kwez&dksgjk vipk;d izd`fr dk 

gksrk gSA  

 (3) izdk'k jklk;fud /kwez&dksgjk fnu ds le; ik;k tkrk gSa ysfdu fpjlEer /kwez&dksgjk lqcg ds le; curk gSaA  

 (4) /kwez&dksgjs ds fuekZ.k ds nkSjku ok;qe.My esa vkstksu dk Lrj de gks tkrk gSA  
 

A-24. High concentration of fluoride is poisonous and harmful to bones and teeth at levels over  

 fuEu esa ls fdl Lrj ls T;knk ¶yksjkbM vk;u dh mPp lkUnzrk vfLFk;ksa ,oa nk¡rksa ds fy, fo"kkDr ,oa gkfudkjd 

gksrh gS %   

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

A-25. Which of the following is not a green house gas ?  

 fuEu esa ls dkSulh xSl gfjrx`g xSl ugha gS ?  

 (1) CO2   (2) CH4   (3) O3   (4*) CCl2F2 
 

A-26. 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 

 ,d oLrq /kjrh dh lrg ls 5 km dh Å¡pkbZ ij fLFkr gSA rks oLrq okrkoj.k ds fdl Hkkx esa mifLFkr gksxh \  

 (1) ckg~;ok;qe.My (2) e/;e.My   (3) lerkie.My  (4*) {kksHke.My  
 

A-27. Which of the following is secondary pollutant ?  

 fuEu esa ls dkSu f}rh;d iznw"kd gS \  

 

A-28. Which of the following compounds helps in achieving equlibrium between O2 and CO2 in atmosphere ?  
 (1*) Chlorophyll  (2) Vitamin-12    (3) Porphyrin  (4) Ethyl salicylic acid 

 fuEUk esa ls dkSulk ;kSfxd okrkoj.k esa O2 o CO2 ds chp lkE; voLFkk izkIr djus esa enn djrk gS \  

 (1*) DyksjksfQy   (2) foVkfeu-12    (3) iksjfQjhu  (4) ,fFky lsysflfyd vEy  
 

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

[k.M (B) : ty iznw"k.k] e`nk iznw"k.k rFkk vif'k"V inkFkZ dk izca/ku  
 

B-1. Which causes water pollution ?  
 (1) Pathogens      (2) Automobile exhausts 
  (3) PCBs      (4*) (1) and (3)  

 fuEUk esa ls fdlds dkj.k ty iznw"k.k mRiUu gksrk gSa  ?  

 (1) jksxk.kqA   (2) Lopkfyr okguA  (3) PCBs   (4*) (1) rFkk (3) 

Sol. 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. 

 (1) CO2   (2) N2O   (3*) PAN  (4) SO2 



gy- ?kjsyq xans ikuh ,oa tUrq ds eyew=k }kjk ikuh esa isFkkstu (Pathogens) ftlesa cSDVhfj;k rFkk vU; tho gksrs gSA 

PCBs (Polyuchlorinated biphenyls) dk mi;ksx VªkalQkseZj ,oa dsfiflVj esa nzo ds :i esa fd;k tkrk gSA ty esa  

PCBs dh mifLFkfr thoksa esa Ropk ds fy, uqdlkunk;d gksrh gSA ;g dSlj tfur gSA 
 

B-2. Most abundant water pollutant is :  
 (1*) detergents   (2) pesticides   (3) industrial wastes  (4) ammonia  
 lokZf/kd tyh; iznw"kd gS  :  

 (1) viektZd      (2) ihMduk'kh  

 (3*) vkS|ksfxd vif'k"V inkFkZ    (4) veksfu;k  
Sol. Detergents are widely used by human population and these detergents are easily mixed with water 

through drains and domestic sewage. 

gy- vf/kdrj tula[;k fMVtsZUV dk cgqrk;kr esa mi;ksx djrs gS  ;s vif'k"V ukfy;ksa ¼flost½ }kjk ikuh esa fefJr gks 

tkrk gSA  

 

B-3. 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   
 ukyh esa ik;s tkus okys vif'k"V inkFkZ (sewage) ds tSfod vkWDlhtu ek¡x (BOD) dk eku gksrk gSa :  

 (1*) ty ds BOD ls T;knkA   (2) ty ds BOD ls deA 

 (3) ty ds BOD ls cjkcjA   (4) buesa ls dksbZ ughaA 
Sol. Drained sewags has BOD value more than 17 ppm while clean water has less than 5 ppm. 

gy- fudyus okys xans ikuh dk BOD eku 17 ppm ls vf/kd tcfd LoPN ty dk BOD eku 5 ppm ls de gksrk gSA 

 

B-4. Eutrophication causes reduction in :   
 (1) dissolved hydrogen  (2*) dissolved oxygen  (3) dissolved salts  (4) all the above  
 lqiks"k.k ds dkj.k fuEu esa ls fdlesa deh gks tkrh gS :   

 (1) ?kqfyr gkbMªkstuA  (2*) ?kqfyr vkWDlhtuA  (3) ?kqfyr yo.kA  (4) mijksDr lHkhA 
Sol. 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. 

gy- lqiks"k.k ds dkj.k isM+ ikS/kksa dh la[;k esa vR;f/kd o`f) gksus dh otg ls ?kqfyr vkWDlhtu dh deh gks tkrh gSA ftls 

;wVªksfQds'ku (Eutrophication) dgrs gSA 

 

B-5. Which of the following will increase the BOD of water supply ?   

 fuEu esa ls dkSulk ty ds BOD dks c<+k nsrk gSa ?   

 (1*) CO2  (2) O3   (3) H2O   (4) C2H5OH  
Sol. CO2 increase the BOD of water.  

gy- CO2 ty dk BOD c<+k nsrk gSA 

 

 (1*) lw{ethoA   (2) izdk'kA    (3) eNyhA   (4) tyh; ikniA 

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

gy- xUns ty ds dkcZfud inkFkZ dks lw{etho vkWDlhd`r dj nsrs gSA ftlls xUnk ty dkcZfud inkFkksZ ls eqDr gks tkrk 

gSA  
 

B-7. Which of the following is not a herbicide ?  
 (1) Sodium chlorate  (2) Sodium arsenate  (3*) Phosphate   (4) Triazines  

 fuEUk esa ls dkSulk ,d 'kkduk'kh ugha gS ?  

 (1) lksfM;e DyksjsVA  (2) lksfM;e vkflZusVA  (3*) QkWLQsVA   (4) VªkbZ,st+huA 

Sol. Phospate is not a herbicide it is a fertiliser. 

gy- QkWLQsV 'kkduk'kh ugha gksrk gSA ;g ,d moZjd gSA  

 

B-6. Sewage water is purified by :  
 (1*) microorganism  (2) light   (3) fishes  (4) aquatic plants  

 vif'k"V inkFkZ ;qDr ty dks fuEUk ds }kjk ifj'kq) fd;k tkrk gS :  



    

  

B-8. Domestic waste mostly constitutes :   
 (1) non-biodegradable pollutants    (2*) biodegradable pollutants    
 (3) effluents      (4) air pollution  
 ?kjsyw vif'k"V inkFkZ eq[;r% gksrs gSa :   

 (1) tSo vfuEuhdj.k iznw"kdA     (2*) tSofuEuhdj.k iznw"kdA 

 (3) izokfgr vif'k"V inkFkZA     (4) ok;q iznw"kdA 

Sol. Domestic waste generally contains organic matter which is biodegradable. 

gy- ?kjsyq vif'k"V inkFkZ eq[;r% dkcZfud tSofuEuhdj.k iznw"kd gksrs gSA 
 

B-9. 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. 

 ,d le; vUrjky esa ty ds bdkbZ vk;ru }kjk miHkksx vkWDlhtu] dh nj dk ekiu fuEu ds ekiu ds fy;s fn;k 

tkrk gS %  

 (1) fd.ou      (2) tSoxSl mRiknu 

 (3) tSola'ysf"kr izfØ;k ekxZ    (4*) tSojklk;fud vkWDlhtu ek¡x  
Sol. 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. 

gy- ikuh esa ?kjsyq vif'k"V ,oa mojZd] 'kSoky dh o`f) esa lgk;d gSA ;s 'kSoky ikuh dh lrg dks ?ksj ysrh gS rFkk 

vkWDlhtu dh lkUærk dks ?kVkrh gSA ftlls eNfy;ka ej tkrh gSA blds fy;s tSo jklk;fud vkWDlhtu ekax 

¼BOD½ Kkr dh tkrh gSA   
 

B-10. 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 

 lhost inkFkZ }kjk iznwf"kr fd;s x;s ty esa eNfy;kW dh fuEu dkj.k ls e`R;q gks tkrh gS %   

 (1) jksxtud      (2) fxy dh njkj vo:n gksuk 

  (3*) vkWDlhtu dh deh     (4) nqxZa/k ;qDr xa/k  
 

B-11. 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*) Oil slick in sea water increases dissolved oxygen. 

 fuEu eas ls dksulk dFku vlR; gS \  

 (1) vkS|ksfxd ,oe~ ?kjsyw vif'k"V inkFkZ dk ufn;ksa eas foltZu] ufn;ksa ds iznw"k.k dk eq[; dkj.k gaSA  

 (2) lrgh ty esa cgqr vf/kd ek=kk es dkcZfud inkFkZ ,oe~ [kfut iks"kd rRo mifLFkr gksrs gaSA  

 (3) leqnzh ty esa rsy cgko ds dkj.k Hkkjh ek=kk esa eNfy;ksa dks uqdlku igq¡prk gSA  

 (4*) leqnzh ty esa rsy dk fpdukiu ?kqfyr vkWDlhtu dh ek=kk dks c<+k nsrk gSA  

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

gy-  leqnzh ty esa rsy dk fpdukiu okrkoj.k dh vkWDlhtu dks leqnzh ty ls i`Fkd j[krk gS vr% ty esa ?kqfyr 

vkWDlhtu dh ek=kk de gks tkrh gSA  
 

B-12. 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. 



 fuEu eas ls dkSulk dFku vlR; gS \  

 (1) vf/kd ek=kk esa iznwf"kr tyh; uewus esa ?kqfyr vkWDlhtu dh lkUnzrk vis{kkd`r de gksrh gSA  

 (2) is;ty esa ySM dh vf/kdre ek=kk 50 ppm gksrh gSA  

 (3) 'kq) ty dk BOD eku 5 ppm ls de gksrk gSA   

 (4*) ihus ;ksX; ty esa rk¡cs dh lqjf{kr lhek 10 ppm gksrh gSA 
 

B-13. 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. 

 QkWLQsV iznw"k.k eq[; :i ls fdl dkj.k ls gksrk gS %  

 (1) dsoy QkWLQsV pV~Vkuksa ds ekulwuh fo[k.Mu }kjk  (2) dsoy d`f"k dk;Z gsrq iz;qDr moZjd }kjk  

 (3) QkWLQsV pV~Vku ,oe~ lhost }kjk    (4*) lhost ,oe~ d`f"k dk;Z gsrq iz;qDr moZjd }kjk  

Sol. Sewage consists food materials which contains phosphate and also agriculture fertilizers contain 
phosphate which are added in excess in corn fields. 

gy- eq[; :i ls lhost ,oe~ d`f"k dk;Z gsrq iz;qDr moZjd }kjk QkWLQsV iznw"k.k izkIr gksrk gSA   
 

B-14. 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  
 cMs+ 'kgjksa esa iznw"k.k dks fu;af=kr fd;k tk ldrk gS %  

 (1) LoPNrk ,oe~ dhVuk'kh dk de mi;ksx djdsA   

 (2) dkcZfud vif'k"V inkFkZ] lhost rFkk vkS|ksfxd vif'k"V inkFkksZ dk fu;fer fuLrkj.k djds  

 (3) 'kq"d /kqykbZ ds fy, VsVªkDyksjks,Fkhu ds LFkku ij nzfor dkcZu eksuksvkWDlkbM ds lkFk ,d mfpRk viektZd 

mi;ksx djds (4*) mijksDr lHkh  
Sol. In large cities pollution can be controlled by accepting green chemistry. 

gy- cMs+ 'kgjksa esa iznw"k.k dks fu;af=kr djus ds fy, gfjr jlk;u dk mi;ksx fd;k tk ldrk gSA  
 

B-15. 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.  

 gfjr jlk;u ,d ,slh vfHkfØ;k gS] tks   

 (1) vfHkfØ;k ds nkSjku jax mRiUu djrh gSA  

 (2*) gkfudkjd jlk;uksa ds mRiknu ,oa mi;ksx ls gksus okys izHkko dks de djrh gSA  

 (3) vkstksu ijr ds vo{k; ls lacaf/kr gSA  

 (4) ikniksa esa vfHkfØ;k dk v/;;u gSA 

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

gy- gfjr jlk;u ,slh vfHkfØ;k gS ftlesa ok;qe.My ls çnw"kdksa dks de djus ds fy, gkfudkjd lk fo"kSys jlk;uksa ds 

nq"çHkkoksa dks de djus ds fy, fd;k tkrk gSA  
 

B-16. 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.  

 **lqiks"k.k** dh izfØ;k fdlds }kjk mRiUu gksrh gS \  

 (1) ty esa dhVuk'kh dh lkUnzrk esa o`f) gksus ijA  

 (2) ty esa ¶yksjkbM vk;u dh lkUnzrk esa o`f) gksus ijA  



    

 (3*) QkWLQsV iznw"k.k ds dkj.k ty esa ?kqfyr vkWDlhtu dh lkUnzrk esa deh gksus ijA  

 (4) ijkWDlh,flfVy ukbVªsV }kjk ikni dh r:.k ifÙk;ksa ij vkØe.k djus ijA  
 

PART - II : ASSERTION / REASONING  

Hkkx - II : dFku@dkj.k (ASSERTION/REASONING)  
 

Assertion / Reason  
 This section contains reasoning type questions. Each question has 4 choices (1), (2), (3) and (4), out of 

which ONLY ONE is correct. 

funsZ'k :  bl [k.M esa dFku&dkj.k izdkj ds ç'u gSA çR;sd ç'u ds 4 fodYi (1), (2), (3) rFkk (4) gS] ftlesa ls flQZ ,d 

lgh gSA 

 (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) ;fn dFku rFkk dkj.k nksuks lgh gSa rFkk dkj.k dFku dh lgh O;k[;k djrk gSA 

 (2) ;fn dFku rFkk dkj.k nksuks lgh gSa ysfdu dkj.k dFku dh lgh O;k[;k ugha djrk gSA 

 (3) ;fn dFku lgh gS rFkk dkj.k xyr gSA 

 (4) ;fn dFku rFkk dkj.k nksuksa xyr gSaA  
 

1. 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    

 dFku :  vEy o"kkZ dh pH  5.6 gksrh gSA  

 dkj.k : ok;qe.My esa mifLFkr dkcZuMkbvkWDlkbM ds lkFk ty dh vfHkfØ;k ds }kjk H+ vk;u curs gSaA  

Ans. (3) 

Sol. H2O(l) + CO2(g)  H2CO3(aq)  

 H2CO3(aq)  H+(aq) + HCO3
–(aq) 

 

2. 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. 

 dFku :  thok.kq] dod eksYM~l rFkk 'kSoky thfor df.kdk;sa gSA  

 dkj.k : /kwez df.kdkvksa esa Bksl vFkok Bksl&nzo d.kksa ds feJ.k gksrs gSa] tks dkcZfud nzO; ds ngu ds nkSjku mRiUu 

gksrs gaSA  

Ans. (2)  
 

3. 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 sulphurdioxide. 

 dFku : izdk'kjklk;fud /kwez&dksgjk Lopkfyr okguksa ,oa dy&dkj[kkuksa }kjk fudyus okys vlar`Ir gkbMªksdkcZu rFkk  

ukbVªkstu vkWDlkbM ij lw;Z ds izdk'k dh vfHkfØ;k }kjk mRiUu gksrk gSA  

 dkj.k : fpjlEer /kwez&dksgjk] /kwez] dksgjk rFkk lYQj MkbvkWDlkbM dk feJ.k gSA  

Ans. (2) 
 

4. 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. 

 dFku : lerkie.My esa] MkbvkWDlhtu ij UV fofdj.kksa dh vfHkfØ;k }kjk vkstksu curh gSA  

 dkj.k : UV fofdj.k vkf.od vkWDlhtu dks eqDr vkWDlhtu (O) ijek.kqvksa esa fo[kf.Mr dj nsrh gSa] tks vkf.od 

vkWDlhtu ds lkFk la;qDr gksdj vkstksu cukrh gSA  

Ans. (1)  

Hint : O2(g)
UV O(g) + O(g)  

 O(g) + O2(g) 
uv

 O3(g)  
 



5. 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.  

 dFku : is;ty esa ¶yksjkbM dh deh ds dkj.k nar{k; tSlh chekjh gks tkrh gSA  

 dkj.k : F– vk;u nk¡rksa ds bukesy  lrg esa gkbMªksDlh,sisVkbZV dks ¶yksj,isVkbV esa ifjofrZr djds dM+k djrs gaaSA  

Ans. (1)  

Hint : [3(Ca3(PO4)2 . Ca(OH)2 ] 
F

  [3Ca3(PO4)2.CaF2] ]  
 

6. Assertion :  Green plants maintain an appropriate level of CO2 in the atmosphere.  
 Reason : Green plants require CO2 for photosynthesis and they, in turn, releases oxygen.  

 dFku : gjs ikni ok;qe.My esa CO2 ds vkSlr Lrj dks cuk;s j[krs gaSA  

 dkj.k : gjs ikni izdk'kla'ys"k.k ds nkSjku CO2 dk mi;ksx djrs gaS rFkk blds foijhr ;s vkWDlhtu mRlftZr djrs 

gSaA  

Ans. (1)  
 

 
 

PART - I : OBJECTIVE QUESTIONS  

Hkkx - I : oLrqfu"B iz'u ¼OBJECTIVE QUESTIONS½  
 

Single choice type  

,dy fodYih izdkj  
 

1. 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. 

 fuEu esa ls dkSulk dFku lgh gS \  

 (1) lerkie.My ds fupys Hkkx eas vkstksu dh izpqj ek=kk mifLFkr gksrh gSA  

 (2*) vkstksu ijr lw;Z ls vkus okyh ijkcSaxuh fofdj.kksa ds gkfudkjd izHkko ls i`Foh ij jgus okys tho tUrqvksa dh 

j{kk djrh gSA 

 (3) vkstksu Å"ekxfrdh; :i ls LFkk;h gksrh gSSA  

 (4) /kwez ;qDr ckny v.VkdZfVdk ij vkstksu fuekZ.k esa ,d egRoiw.kZ Hkwfedk fuHkkrs gaSA  
 

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

 fuEu esa ls dkSulk ;kSfxd fÝvkWu ls lacf/kr gS \  

 (1) CCl4   (2) COCl2  (3) C3O2   (4*) CF2Cl2 
Sol. Freons are gases named as chlorofluoro carbons CF2Cl2 etc. 

gy- fÝvkWu xSls gksrh gS tSls Dyksjks¶yksjks dkcZu CF2Cl2 vkfn xSls gksrh gSA 
 

3. 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  

 ,sjkslkWy esa ,oe~ iz'khryu rjy ds :i esa CFC's dk vf/kd ek=kk esa mi;ksx gksus dk eq[; dkj.k gS %  

 (1*) bldk mPp jklk;fud LFkkf;RoA   (2)  UV fofdj.k dk vPNk vo'kks"kdA  

 (3) bldh /kzqoh; izd`frA     (4) mPp fo"kkDrrkA  

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

gy- CFS Dyksjks¶yksjks dkcZu jklk;fud :i ls LFkk;h] jaxghu] xa/kghu rFkk vgkfudkjd xSls gksrh gSA 
 



4. In stratosphere, which of the following radical retards the formation of O3 ?  

 lerkie.My esa] fuEu esa ls dkSulk ewyd O3 ds fuekZ.k dks jksdrk gS \  

 (1) C


H3   (2*) C


I   (3) F


   (4) Cl2 

Sol. C


l radical obtained from CFC's reacts with O3 present in stratosphere. 

 CFC ls izkIr C


l eqDr ewyd vkstksu ls fØ;k dj blds fuekZ.k ?kVkrk gSA 

 CF2Cl2(g) UV  C


l(g) + CF2 C


l (g) 

 C


l(g) + O3(g) Cl O


 (g) + O2 (g) 

 Cl O


 (g) + O(g)  C


l(g) + O2 (g).    
 

5. Which of the following helps in creating ozone over antractia ?  
 (1) Radioactive clouds     (2*) Polar stratospheric clouds     
 (3) Spring clouds     (4) Smoke clouds  

 fuEu esa ls dkSulk v.VkdZfVd ij vkstksu ds fuekZ.k esa lgk;d gksrk gS \  

 (1) jsfM;ks,fDVo cknyA     (2*) /kzqoh; lerkie.Myh; cknyA  

 (3) calr _rq ds cknyA     (4) /kwez ;qDr cknyA  
 

6. Which are natural sinks for C


lO radicals in other parts of stratosphere ?   

 (1) SO2 and NO2 (2) NO and NO2  (3*) CH4 and NO2  (4) Cl2 and F2 

 lerkie.My ds fofHkUu Hkkxksa esa C


lO ewydks ds lkFk fuEu esa ls dkSu vfHkfØ;k djrk gS \  

 (1) SO2 rFkk NO2 (2) NO rFkk NO2  (3*) CH4  rFkk NO2  (4) Cl2 rFkk F2 

 

7. 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   

 lqiks"k.k ty iznw"k.k dk ,d lzksr gSA ;g rc ik;k tkrk gS tc %   

 (1) ty esa iks"kd rRoksa dh deh gks tkrh gSA 

(2*) ty esa iks"kd rRoksa dh o`f) gks tkrh gSA  

 (3) ty dk rki mPp gksrk gSA 

 (4) ty esa dkcZfud inkFkZ dh vf/kdre ek=kk mifLFkr gksrh gSA  

Sol. 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. 

gy- ty esa iks"kd rRoksa dh o`f) gks tkrh gS rks 'kSoky dh o`f) ls ikuh dh lrg f?kj tkrh gSA ftlls vkWDlhtu dh 

lkUærk esa deh gks tkrh gS rFkk vkWDlhtu dh deh ls NksVs thoksa dh ¼eNfy;ka½ dh e`R;q gks tkrh gSA    
 

8. 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, CH4, O3, CCl4 and water vapour are green house gases.   

 fuEu esa ls dkSulk dFku vlR; gS \ 

 (1) Hkwe.My ij fodfjr Å"ek dk dkcZu MkbvkWDlkbM }kjk vo'kks"k.k Hkwe.Myh; rkio`f) dk eq[; dkj.k gSA  

 (2) Hkwe.Myh; rkiof̀) ds dkj.k /kqzoh; cQZ ds fi?kyu dh nj c<+ jgh gS] ftlls leqnz Lrj Hkh c<+ jgk gSA  

 (3*) i`Foh lrg ij Hkwe.Myh; rkiof̀) dk eq[; dkj.k iqu% ouhdj.k gSA  

 (4) CO2, NO, CH4, O3, CCl4 rFkk ty ok"i gfjrx`g xSlsa gSA  
 

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



 fuEu esa ls dkSulk izdk'kjklk;fud /kqez&dksgjs dk izkFkfed dkjd gS \  

 (1*) gkbMªksdkcZuA  (2) vkstksuA   (3) PAN   (4) ty ok"iA  

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

gy- vkWVkseksckby rFkk m|ksxksa ls izkIr vlar`Ir gkbMªksdkcZu ,oa ukbVªkstuvkWDlkbM izdk'k dh mifLFkfr esa izdk'k 

jklk;fud èkzqe  dksgjs dk fuekZ.k djrs gSA 
 

10. 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  

 izdk'kjklk;fud /kwez&dksgjs dks fdl izdkj de fd;k tk ldrk gS %  

 (1) Lopkfyr okguksa esa mRizsjdh; ifjorZd dk mi;ksx djdsA  

 (2) ikbul] twuhisjl] fofVl bR;kfn tSls dqN fuf'pr ikniksa dk jksi.k djdsA  

 (3*) (1) o (2) nksuksaA      

 (4) dksbZ ughaA  
 

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

 lerkie.My esa CFC 's dh vfHkfØ;k 'kfDr'kkyh UV fofdj.kksa ds lkFk gksus ij fuEu esa ls dkSulk ewyd curk gS %  

 (1) C


H3  (2) C


I O  (3*) C


l   (4) C


FCl2 

Sol. CFC's gets broken by the action of UV radiation comming from the sun and produced l radicals. 

 CFC ijkcSaxuh fdj.kksa ds izHkko esa VwV dj C


l eqDr ewyd nsrs gSA 

  CF2Cl2
UV CF2 C



l + C


l 
 

12. 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 O3 and NO2 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. 

 fuEu esa ls dkSulk dFku vlR; gS \  

 (1) v.VkdZfVdk ij] vkstksu ijr dk vo{k; Dyksjhu ukbVªsV ds fuekZ.k ds dkj.k gksrk gSA  

 (2) O3 rFkk NO2 nksuksa gh iznwf"kr ok;q esa mifLFkr vToyu'khy gkbMªksdkcZu ds lkFk fØ;k djds PAN cukrs gSA  

 (3) fpjlEer /kwez&dksgjk /kwez] dksgjk rFkk lYQj MkbvkWDlkbM dk feJ.k gSA  

 (4*) xSlh; iznw"kd esa dkcZu] lYQj rFkk ukbVªkstu ds vkWDlkbM ,oa /kwyd.k] l/kwez] /kwez& dksgjk bR;kfn gksrs gaSA 
 

13. Which of the following does not contribute to water pollution ?  
 (1) Pathogens   (2) Organic wastes  (3) chemical pollutants   (4*) none  

 fuEu esa ls dkSulk ty iznw"k.k essa lgk;d ugha gSa \ 

 (1) jksxtud      (2) dkcZfud vif'k"V inkFkZ 

 (3) jklk;fud iznw"kd    (4*) dksbZ ugh  
 

14. 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  



    

 fuEu esa ls dkSulk dFku vlR; gS\ 

  (1) gfjr x`g xSlsa dkcZuMkbvkWDlkbM] esFksu] ty ok"i] ukbVªl vkWDlkbM] CFCs rFkk vkstksu gksrh gSA  

 (2) CO lthoksa ds fy, vR;ar fo"kSyh gksrh gS] D;ksafd ;g vaxkas rFkk Årdksa rd igq¡pus okyh vkWDlkhtu ds ifjogu 

dks vo:) dj nsrh gaSA  

 (3*) {kksHke.My esa MkbukbVªkstu] MkbvkWDlhtu] vkstksu rFkk lw{e ek=kk esa ty gksrk gSA  

 (4) ok;q /kkfjr ySM&mRltZu dk izeq[k L=kksr ySM;qDr isVªksy gSA  
 

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).  

 fuEu esa ls dkSulk dFku vlR; gS\ 

 (1*) izdk'k jklk;fud /kwez&dksgjk ftlesa vipk;d inkFkZ dh mPp lkUnzrk gksrh gSa] mls vipk;d /kwez&dksgjk dgrs 

gaSA  

 (2) vthfor df.kdk;sa /kwez (smoke),  /kwy d.k] feLV] la/kwez (fumes) bR;kfn gksrh gSA  

 (3) fpjlfEer /kwez&dksgjk B.Mh ,oa vknzZ tyok;q esa ik;k tkrk gSa rFkk ;g /kwez (smoke)] dksgjk (fog) o 

lYQjMkbvkWDlkbM dk feJ.k gksrk gSA  

 (4) vkstksu] iznwf"kr ok;q esa mifLFkr vToyu'khy gkbMªksdkcZu ds lkFk fØ;k djds ijkWDlh,sflfVy ukbVªsV (PAN) 

mRiUu djrh gSA  
 

16. Which of the following is incorrect about the size of particulates ?  
 (1) Soot particles have diameter of about 5 nm.  
 (2) H2SO4 fog particles have size of 500–1000 nm.  

 (3) Fly ash particles have diameter of 5  105 nm. 
 (4*) All particulates have same size.  

 df.kdh; iznw"kd ds fo"k; esa fuEu esa ls dkSulk dFku xyr gSa \  

 (1) dkfy[k ¼dkty½ d.kksa dk O;kl yxHkx 5 nm gksrk gSA  

 (2) H2SO4 Qksx d.kksa dk vkdkj 500–1000 nm gksrk gSA  

 (3) mM+u jk[k d.kksa dk O;kl 5  105 nm gksrk gSA  

 (4*) lHkh df.kdh; iznw"kdksa dk vkdkj leku gksrk gSA  

 

PART - II : COMPREHENSION  

Hkkx - II : vuqPNsn (COMPREHENSION)  
 

 Read the following comprehension carefully and answer the questions :  
 

 fuEu vuqPNsn dks /;ku ls if<, vkSj iz'uksa ds mÙkj nhft, %  
 

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. 

vuqPNsn # 1  

 vkstksu ,d vLFkk;h izfrpqEcdh;] xgjs uhys jax dh xSl gSA ;g UV fofdj.k dks rhozrk ls vo'kksf"kr djrh gSA bl 

izdkj ;g lw;Z ls vkus okyh gkfudkjd UV  fofdj.kksa ls i`Foh ij jgus okys O;fDRk;ksa dks lqj{kk iznku djrh gSA 

,jkslksy rFkk 'khrydksa esa Dyksjks¶yksjks dkcZu (CFC) ds mi;ksx rFkk buds ok;qe.My esa forj.k] vaVkdZfVd rFkk 

vkdZfVd {ks=kksa ds Åij vkstksu ijr esa fNnz cuus dk dkj.k gSA vkstksu] vEyh; rFkk {kkjh; ek/;e esa izcy 

vkWDlhdkjd vfHkdeZd ds :i esa O;ogkj djrh gSA 



 vkstksu ds bl xq.k ds dkj.k bldk mi;ksx dhVuk'kd] rFkk folaØe.kdkjh ds :i esa ty ds futhZohdj.k ds fy, 

rFkk l?ku HkhM+ HkkM+ okys LFkkuksa ds okrkoj.k dks LoPN cukus ds fy, mi;ksx esa yk;k tkrk gSA  
 

1. CFCs damage ozone layer by reactions :  

 (1) O3 + hv   O + O2    (2) 
•

Cl  + O3   
•

ClO + O2 

 (3) 
•

ClO + O 
•

Cl + O2   (4*) all of the above 

 CFCs, vkstksu ijr dks fuEu esa ls fdl vfHkfØ;k }kjk fo?kfVr djrs gSa %  

 (1) O3 + hv   O + O2    (2) 
•

Cl + O3 
•

ClO + O2 

 (3) 
•

ClO + O   
•

Cl  + O2   (4*) mijksDr lHkh 

Sol. All reactions are responsible for the depletion of ozone layer. 

gy- lHkh vfHkfØ;k,sa vkstksu ijr ds fo?kVu ds fy, mÙkjnk;h gSaA 
 

2. 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 25000C and quenching 
 (4*) Chlorine gas is preferred over ozone for the purification of drinking water and for water treatment in 

swimming pools. 

 vkstksu ds lanHkZ esa dkSulk dFku vlR; gS \ 

 (1) vkstksu] Åij ds okrkoj.k esa MkbZvkWDlhtu ds izdk'kjklk;fud vfHkfØ;k ds }kjk curh gSA  

 (2) vkstksu UV fofdj.kksa dks vo'kksf"kr djds i`Foh ds tho tUrqvksa dh lqj{kk djrh gSA 

 (3) O2 dks 25000C rki ij xeZ djds rFkk rkik?kkr (quenching) }kjk Hkh vkstksu dks cuk;k tk ldrk gSA 

 (4*) ihus ds ikuh ds 'kqf)dj.k ds fy, rFkk rj.krky esa ty mipkj ds fy, vkstk su ds LFkku ij Dyksjhu xSl dks 

izkFkfedrk nh tkrh gSA 

Sol. (4) Its (i.e.,ozone) advantage over chlorine is that it avoids the unpleasant smell and  taste of chlorine. 

 (3) True, O2
2500ºC 2O ; O + O2

quenchingO3 .   

 (4) vkstksu] dk Dyksjhu ds lkis{k ;g miyfC/k gSa fd ;g Dyksjhu dh v:fpdj xa/k rFkk Lokn ls jfgr gSA 

 (3) lgh] O2
2500ºC 2O ; O + O2 rkik?kkr O3 . 

 

3. 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 O3 layer. 
 (3) Ozone oxidises dry iodine to I2O5 . 
 (4*) Ozone forms orange coloured compound KO3 with potassium hydroxide. 

 fuEu esa ls dkSulk dFku lR; gS \ 

 (1) vkstksu dk xgjk uhyk jax] gjs izdk'k ds rhoz vo'kks"k.k ds dkj.k gksrk gSA 

 (2) ukbVªkstu ds vkWDlkbM rFkk gSykstu] O3 ijr dks {kfrxzLr ugha dj ldrs gSaA 

 (3) vkstksu 'kq"d vk;ksMhu dks I2O5 esa vkWDlhd`r djrh gSA 

 (4*) vkstksu] KOH ds lkFk ukjaxh jax dk ;kSfxd KO3 cukrh gSA 

Sol. (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 O3 layer.    

 (3) 2 I2 + 9[O3]   I4O9 + 9O2 

 (4) 2 KOH + 5 O3   2 KO3 + 5 O2 + H2O 

gy % (1) vkstksu dk xgjk uhyk jax yky çdk'k ds rhoz vo'kks"k.k ds dkj.k gksrk gSA   

 (2) ukbVªkstu ds vkWDlkbM rFkk gSykstu O3 ijr dks {kfrxzLr dj ldrs gSaA 

 (3) 2 I2 + 9[O3]   I4O9 + 9O2 

 (4) 2 KOH + 5 O3   2 KO3 + 5 O2 + H2O  
 



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.  

 

vuqPNsn # 2   

 ihMduk'kh la'ysf"kr jklk;fud ;kSfxd gksrs gSa] tks fo"kSyh izd`fr ds gksrs gSa rFkk budk mi;ksx fofHkUu izdkj ds 

Qlyh; jksxksa rFkk dhV] jnud] [kjirokjksa tSls ihMdksa ls Qlyksa ,oa ikniksa dks cpkus ds fy, df̀"k dk;Z esa fd;k 

tkrk gSA ;g ik;k tkrk gS fd ihMdukf'k;ksa dk mi;ksx ckj&ckj djus ij] bu ihMdukf'k;ksa ds izfr dhVksa esa 

izfrjks/kd {kdrk mRiUu gks tkrh gSA ftlds QyLo:i ;s ihMduk'kh bu dhVkas ds izfr izHkkoghu izrhr gksrs gaSA 

mnkgj.k DDT, ,sYMªhu, Mkb,sYMªhu bR;kfnA  

 'kkduk'kh ,sls jklk;fud inkFkZ gksrs gaS ftudk mi;ksx [kjirokj dks u"V djus ds fy;s fd;k tkrk gSaA iwokZ)Z esa] 

vdkcZfud ;kSfxd tSls lksfM;e DyksjsV rFkk lksfM;e vklsZusV dk mi;ksx fd;k tkrk Fkk ysfdu vklsZfud ;kSfxd] 

Lrfu;ksa ds fy, fo"kSys gksrs gS] blfy, budk mi;ksx yEcs le; rd ugha fd;k tk ldkA buds LFkku ij vktdy 

VªkbZ,sthu uked dkcZfud ;kSfxdksa dk mi;ksx 'kkduk'kh ds :i esa fd;k tkus yxk gS tks loksZÙke 'kkduk'kh gS] 

ftldk eDdk ds [ksrkas esa fNM+dko fd;k tkrk gSA 
 

4. Which of the following is a biodegradable pesticide ?  
 (1) DDT   (2) Aldrin   (3) Dieldrin   (4*) None of these    

 fuEu esa ls dkSulk ,d tSofuEuhdj.k ihMduk'kh gS ?  

 (1) DDT   (2) ,sYMªhuA   (3) Mkb,sYMªhuA   (4*) dksbZ ughaA 
 

5. Which of the following compounds belongs to herbicides (Weedisides) ?  
 (1) Sodium arsenite  (2) Sodium chlorate  (3) Triazines   (4*) All of these  

 fuEu esa ls dkSulk ;kSfxd 'kkduk'kh (Weedisides) gS \  

 (1) lksfM;e vkflZusV  (2) lksfM;e DyksjsV  (3) VªkbZ,st+hu   (4*) mijksDr lHkh  
 

conservation of natural sources.   
 (4*) BHC, malathon and chlorinated hydrocarbon are herbicides. 

 fuEu esa ls dkSulk dFku vlR; gS ?  

 (1) bLikr m|ksx ls izkIr /kkrqey ,oa mM+u jk[k (fly ash) dk mi;ksx lhesUV mRiknu m|ksx esa fd;k tkrk gSA  

 (2) vkS|ksfxd vif'k"V] d`f"k iznw"kd rFkk jsfM;ks,fDVo iznw"kd e`nk iznw"k.k ds L=kksr gSA  

  (3) isij] dk¡p rFkk dqN izdkj dh IykfLVd tSls inkFkksZ dk iquZpØ.k djds izkd`frd L=kksrksa dks lajf{kr fd;k tk 

ldrk gSA  

 (4*) BHC, esykFkksu rFkk Dyksjhuhd`r gkbMªksdkcZu 'kkduk'kh gSA  
 

PART - III : MATCH THE COLUMN  

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN)  
 

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 



    

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

      Column-I            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)   

 LrEHk-I dh izfof"V;ksa dks LrEHk-II ds lkFk lqesfyr dhft,A LrEHk-I esa nh xbZ izfof"V] LrEHk-II esa fn;s x;s ,d ;k ,d 

ls vf/kd lgh fodYiksa ds lkFk lqesfyr gks ldrh gSA  

      LrEHk-I            LrEHk-II  

 (1) vEy o"kkZ      (p) ukbVªkstu ds vkWDlkbM  

 (2) gfjr x`g izHkko     (q) lYQj ds vkWDlkbM  

 (3) vkstksu fNnz     (r) dkcZu MkbvkWDlkbM  

 (4) lqiks"k.k      (s) QkWLQsV moZjd vFkkZr~ ikni iks"kd rRo  

       (t) Dyksjks¶yksjksdkcZu (CFCs)   

Ans. (1 – p,q)  ;   (2 – r)  ;    (3 – p,t)   ;    (4 – s)  
 

2. Match the entries of column-I with appropriate enteries of column-II. 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) Fe3O4 

 LrEHk-I dh izfof"V;ksa dks LrEHk-II ds lkFk lqesfyr dhft,A LrEHk-I esa nh xbZ izfof"V] LrEHk-II esa fn;s x;s ,d ;k ,d 

ls vf/kd lgh fodYiksa ds lkFk lqesfyr gks ldrh gSA 

  LrEHk– I      LrEHk– II  

 (1) fpjlfEer /kwez&dksgjk     (p) SO2 

 (2) izdk'kjklk;fud /kwez&dksgjk    (q) NO2 

 (3) df.kdh; iznw"kd     (r) thok.kq  

 (4) xSlh; iznw"kd      (s) /kwez 

       (t) Fe3O4  

Ans. (1 – p)  ;   (2 – q)  ;    (3 – r,s,t)   ;    (4 – p,q)  
 

 
 

JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. The smog is essentially caused by the presence of :      [AIEEE 2004, 3/225] 
 (1) O2 and O3      (2) O2 and N2 
 (3*) Oxides of sulphur and nitrogen   (4) O3 and N2 

 /kwez&dksgjk eq[; :i ls fdldh mifLFkfr ds dkj.k mRiUu gksrk gS :     [AIEEE 2004, 3/225] 

 (1) O2 rFkk O3      (2) O2 rFkk N2  

 (3*) lYQj ,oa ukbVªkstu ds vkWDlkbM   (4) O3 rFkk N2 

Sol. Photochemical smog is caused by oxides of sulphur and nitrogen. 

gy- /kwez&dksgjk izdk'kjklk;fud lYQj vkSj ukbVªkstu ds vkDlkbM ds dkj.k gksrk gSA 
 



2. 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.  

 v|ksfyf[kr esa ls vlR; dFku dh igpku dhft, :      [AIEEE 2008, 3/105] 

 (1*) lw;Z ls vkus okyh vojDr fofdj.kksa dks vkstksu ijr i`Foh lrg rd ugha igq¡pus nsrh gSA  

 (2) vEyo"kkZ esa eq[;r;k ukbVªkstu ,oa lYQj ds vkWDlkbM gksrs gSA  

 (3) Dyksjks¶yksjksdkcZu vkstksu ijr ds vo{k; ds fy, mÙkjnk;h gksrs gSA  

 (4) gfjrx`g izHkko] Hkwe.Myh; rkiof̀) ds fy, mÙkjnk;h gksrk gSA  
 

3. 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 

 fuEUk esa ls xyr dFku dks igpkus \       [AIEEE 2011, 4/120] 

 (1) vkstksu lw;Z dh rhoz ijkcSaxuh fofdj.k dks 'kksf"kr djrh gSA 

 (2) vkstksu lrg dk {kj.k bldh Dykjks¶yksjks ,Ydsu ds lkFk jklk;fud vfHkfØ;k ds QyLo:i gksrk gSA  

 (3*) vkstksu vojDr fofdj.k dks 'kksf"kr djrh gSA 

 (4) okrkoj.k esa mifLFkr ukbVªkstu ds vkWDlkbM vkstksu lrg dk {kj.k dj ldrs gSA  
 

4. 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 

 Hkwfexr >hy ls izkIr ty izfrn’kZ esa ¶yksjkbM] ysM] ukbVªsV rFkk vk;ju dh lkUnzrk Øe’k% 1000 ppb, 40 ppb, 100 

ppm rFkk 0.2 ppm ikbZ xbZA ;g ty fuEu esa ls fdldh mPp lkUnzrk ls ihus ;ksX; ugha gS \  

                   [JEE(Main) 2016, 4/120] 

 (1) ysM   (2*) ukbVªsV  (3) vk;ju  (4) ¶yksjkbM 

Sol. Highest concentration is of nitrate (100 pm). ukbVªsV dh mPpre lkUnzrk (100 pm) gSA 
 

5. A water sample has ppm level concentration of following anions           [JEE(Main) 2017, 4/120] 

 F– = 10 ; –2
4SO  = 100 ; –

3NO  = 50 

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

 (1) both –2
4SO  and –

3NO    (2*) only F– 

 (3) only –2
4SO      (4) only –

3NO  

 ,d ty izfrn’kZ es ih-ih-,e (ppm) Lrj dh fuEu _.kk;uksa dh lkUnzrk gSA 

 F– = 10 ; –2
4SO = 100 ; –

3NO = 50 

 og@os _.kk;u tks ty izfrn’kZ dks ihus ds fy, vuqi;qDr cukrk gS@cukrs g Sa] gS@gSa      [JEE(Main) 2017, 4/120] 

 (1) –2
4SO rFkk –

3NO  nksuksa    (2*) ek=k F– 

 (3) ek=k –2
4SO      (4) ek=k –

3NO   

Sol. Acceptable level  
 F– upto 1PPM  

 –
3NO  upto 50 PPM  

 2–
4SO  upto 500 PPM  

Sol. vuqdwy Lrj  

 F– 1PPM rd 

 
–
3NO  50 PPM rd   

 
2–
4SO  500 PPM rd 



    

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 [3Ca3(PO4)2Ca(OH)2] to: [JEE(Main)2018, 4/120] 

 is;ty esa ¶yksjkbM vk;u dh vuq'kkaflr lkUnzrk 1 ppm rd gSA pw¡fd nk¡r ,ukesy dks dBksj cukus esa ¶yksjkbM 

vk;u dh vko';drk gksrh gS tks [3Ca3(PO4)2Ca(OH)2] dks fuEu esa cnydj djrh gS%[JEE(Main)2018, 4/120] 

 (1*) [3Ca3(PO4)2CaF2] (2) [3{Ca(OH)2}CaF2]  (3) [CaF2]  (4) [3(CaF2)Ca(OH2]  
 

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 NO2 solidifies and is not available 

for consuming ClO 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 Cl and ClO 
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.  

 vktksu Lrj ds ?kVus lEcU/kh fuEu dFkuksa esa ls dkSu lk lgh gS \  

 (1) /kzoqh {ks=kksa esa vkstksu ?kVus dh leL;k de egRo j[krh gS D;ksafd NO2 tedj Bksl cu tkrh gS vkSj ClO ewydksa 

dks gVkus ds fy;s miyC/k ugha gksrhA  

 (2*) /kzoqh {ks=kksa esa vkstksu ds ?kVus dh leL;k vf/kd egRo j[krh gS D;ksafd /kzqoksa ij cknyksa esa cQZ ds fØLVyksa ds 

gksus ls Cl vkSj ClO jsfMdyksa }kjk mRizsfjr vktksu fo;kstu dks izdk'k&jklk;fud vfHkfØ;k,¡ gks ldrh gSA  

 (3) fÝvkusa ¼Dyksjks¶yksjks dkcZu½ jklk;fud :i esa vf/kd gksrh gSaA os Åijh ok; qe.My esa mifLFkr vkstksu ls fØ;’k 

ugha djrhaA  

 (4) Åijh ok;qe.My dh vkstksu ls ukbVªkstu ds vkWDlkbM Hkh fØ;’k ugha djrsA 
 

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 CO2 in atmosphere   
 (3) methane and O3 in atmosphere   (4) methane and CO in atmosphere  

 lalkfjd mÙkkiUUk dk dkj.k gksrk gS ok;qe.My esa c<+uk :   [JEE(Main) 2014 Online (12-04-14), 4/120] 

 (1) ehFksu vkSj ukbVªl vkWDlkbM dkA    (2*) ehFksu vkSj CO2 dkA   

 (3) ehFksu vkSj O3 dkA       (4) ehFksu vkSj CO dkA  
 

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  

 QkWLQsV ;qDr moZjdksa ds feykus ls tyk'k;ksa esa :    [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1) ty esa foyhu vkWDlhtu dh ek=kk c<rh gSA  (2) dSfYl;e QkWLQsV dk fu{ksi.k gksrk gSA  

 (3) eNfy;ksa dh tho la[;k esa o`f) gksrh gSA   (4*) 'kSokyksa dh ek=kk esa vR;kf/kd of̀) gksrh gSA   

 
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.  

 MªkbZDyhfuax esa iz;qDr fuEu inkFkksaZ esa ls fdldk iz;ksx okrkoj.k iznw"k.k ds fu;a=k.k dh csgrj dk;Z uhfr gS\ 

           [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1) ukbVªkstu MkbvkWDlkbM     (2) lYQj MkbvkWDlkbM  

 (3) VsVªkDyksjks,fFkyhu      (4*) dkcZu MkbvkWDlkbM   

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*) SO2 and NO2  (2) SO2 and O3   (3) O3 and CO2   (4) CO2 and NO2  



 og iznw"kd xSlsa igpkfu;sa tks rktegy ds laxejej ds efyu o nhfIrghu gksus ds fy, eq[;r% mÙkjnk;h gSA   

         [JEE(Main) 2017 Online (08-04-17), 4/120] 

 (1*) SO2 rFkk NO2  (2) SO2 rFkk O3   (3) O3 rFkk CO2   (4) CO2 rFkk NO2  

Sol. SO2 & NO2 causes acidic rain which is responsible for discolouring & lustreless.  
 

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

 fuEu esa ls dkSulk xzhu gkml xSlksa dk leqPp; gS\    [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1*) CO2, CH4, N2O, O3    (2) O3, NO2, SO2, Cl2 
 (3) CH4, O3, N2, SO2    (4) O3, N2, CO2, NO2 

Sol. Green house gases are water vapour, CO2, CH4, N2O and O3. 
 

7. The correct match between items of List-I and List-II is :  [JEE(Main) 2018 Online (15-04-18), 4/120] 
  List-I       List-II 
 (A) Coloured impurity    (P) Steam distillation 
 (B) Mixture of o-nitrophenol and p-nitrophenol (Q) Fractional distillation 
 (C) Crude Naphtha     (R) Charcoal treatment 
 (D) Mixture of glycerol and sugars   (S) Distillation under reduced pressure 

lwph-I rFkk lwph-II ds enksa ds chp lgh lqesfyr gS%      [JEE(Main) 2018 Online (15-04-18), 4/120] 

lwph-I       lwph-II 

(A) jaxhu vinzO;     (P) ok"i vklou 

 (B) p-ukbVªksQsukWy vkSj o- ukbVªksQsukWy dk feJ.k (Q) izHkkth vklou 

 (C) ØwM uS¶Fkk     (R) pkjdksy mipkj 

(D) fXyljkWy vkSj 'kdZjkvksa dk feJ.k   (S) lekuhr nkc ij vklou  

(1) (A)-(R), (B)-(S), (C)-(P), (D)-(Q)  (2) (A)-(P), (B)-(S), (C)-(R), (D)-(Q) 
 (3*) (A)-(R), (B)-(P), (C)-(Q), (D)-(S)  (4) (A)-(R), (B)-(P), (C)-(S), (D)-(Q) 
 

8. 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 

 tSo jklk;fud vkWDlhtu vko';drk (BOD) dk eku dkcZfud inkFkk±s }kjk fd;s x;s ty iznw"k.k dk ekiu gks 

ldrk gSA fuEu dFkuksa esa ls dkSu lk lgh gSa\    [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) ok;qthoh cSDVhfj;k BOD dk eku ?kVkrs gSaA 

 (2) vok;oh; cSDVhfj;k BOD dk eku c<+krs gSaA 

 (3) lkQ ty ds BOD dk eku 10 ppm ls T;knk gksrk gSA 

 (4*) iznwf"kr ty ds BOD dk eku 10 ppm ls T;knk gksrk gSA 

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

 lkQ ty ds fy, BOD 10 ppm ls de gksrk gS rFkk iznwf"kr ty ds fy, ;g 10 ppm ls T;knk gksrk gSA 
 

9. 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 :   

 ,d ty ds izfrn'kZ esa fuEufyf[kr /kkrqvksa ds ppm lkUnzrk dk Lrj gS %   

 Fe = 0.2; Mn = 5.0; Cu = 3.0; Zn = 5.0. /kkrq ftlds dkj.k ty izfrn'kZ ihus ;ksX; ugha gS og gS %   

            [JEE(Main) 2019 Online (09-01-19) S1, 4/120] 
 (1) Fe    (2) Zn   (3) Cu    (4*) Mn   
Sol. Presence of Mn with Concentration 0.05 ppm and higher makes water unsuitable for drinking. 

[Reference -NCERT] 
 Fe = 0.2 ppm, Mn = 0.05 ppm,   Cu = 3.0 ppm,   Zn = 5.0 ppm 

Sol. Mn dk lkUæ.k 0.05 ppm ;k vfèkd gksus ls ty ihus ;ksX; ugh jgrk gSA [Reference -NCERT] 

 Fe = 0.2 ppm, Mn = 0.05 ppm,   Cu = 3.0 ppm,   Zn = 5.0 ppm 
 



10. 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 

ihus ds ikuh ls esFkseksXyksfcusfe;k gksus ds dkj.k dh 'krZ gS%      [JEE(Main) 2019 Online (09-01-19) S2, 4/120] 

 (1) > 100 ppm lYQsV (2) > 50 ppm ysM (3*) > 50 ppm ukbVªsV (4) > 50 ppm DyksjkbM 
 

11. The pH of rain water, is approximately :              [JEE(Main) 2019 Online (09-01-19) S2, 4/120] 

 o"kkZ ds ikuh dh pH yxHkx gS%               [JEE(Main) 2019 Online (09-01-19) S2, 4/120] 

 (1) 7.0   (2) 6.5   (3) 7.5   (4*) 5.6 
 

12. 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    

nks fxyklksa A rFkk B, esa Hkjs gq, ikuh ds BOD dk eku Øe'k% 10 rFkk 20 gSA lgh dFku dks igpkfu;s&  

                  [JEE(Main) 2019 Online (10-01-19) S1, 4/120] 

(1) A, B dh rqyuk esa T;knk iznwf"kr gSA   (2) A rFkk B, nksuksa gh ihus ds fy, mi;qDr gSaA  

(3) A ihus ds fy, mi;qDr gS tcfd B ugha gSA    (4*) B, A dh rqyuk esa T;knk iznwf"kr gSA  

Sol. 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.    

 LoPN ty esa BOD dk eku 5 ppm ls de gksxk tcfd vR;f/kd iznwf"kr ty esa BOD dk eku 17 ppm ;k mlls 

vf/kd gks ldrk gSA  
 

13.  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] 

 lerkieaMy esa vkstksu ijrksa ds vo{k; esa tks vfHkfØ;k ugha lfEefyr gksrh gS] og gS: 

                   [JEE(Main) 2019 Online (10-01-19) S2, 4/120] 

 (1) HOCl(g) 
h

 OH


(g) + Cl


(g)  (2) CF2Cl2(g) 
h

 Cl


(g) + 2CF Cl


(g)    

(3) ClO


(g) + O(g)  Cl


(g) + O2 (g)  (4*) CH4 + 2O3   3CH2=O + 3H2O 

Sol. Factual (okLrfod) 
 

14. 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    

 ijkDlh,lhVkby ukbVªsV (PAN), ,d us=k mÙkstd] fuEufyf[kr esa ls fdlesa mRiUu gksrk gS \ 

                   [JEE(Main) 2019 Online (11-01-19) S1, 4/120] 

 (1) fpjlEer /kwedqgk    (2) dkcZfud vif'k"V 

  (3*) izdk'k jklk;fud /kwedqgk   (4) vEy o"kkZ   

Sol. Based on Fact. 
 

15. The concentration of dissolved oxygen (DO) in cold water can go upto: 
                   [JEE(Main) 2019 Online (11-01-19) S1, 4/120] 

 BaMs ty esa ?kqfyr vkWDlhtu (DO) ds lkUnzrk dh Åijh lhek gks ldrh gS % 

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

16. The higher concentration of which gas in air can cause stiffness of flower buds? 
                   [JEE(Main) 2019 Online (11-01-19) S2, 4/120] 

 gok esa fdldh mPp lkUnzrk Qwy dh dfy;ksa esa l’[riu yk ldrh gS \ 

                   [JEE(Main) 2019 Online (11-01-19) S2, 4/120] 
 (1) NO2   (2) CO   (3*) SO2  (4) CO2 

Sol. Fact based 
The higher concentration of SO2 gas in air can cause stiffness of flower bonds. 



rF;kRed  

ok;q esa SO2 xSl dh mPp lkUnzrk ds dkj.k iq"i dfydkvksa esa dBksjrk vk ldrh gSA 
 

17. 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) soil pollution  (4) global warming 

rktegy /khjs&/khjs fo:i rFkk csjax gksrk tk jgk gSA ;g eq[; :i ls bl dkj.k ls gS % 

                   [JEE(Main) 2019 Online (11-01-19) S2, 4/120] 

 (1) ty çnw"k.k  (2) vEy o”"kkZ  (3) e`nk çnw"k.k  (4) Xykscy okfeZx 

Sol. Fact based rF;kRedA 
 

18. 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 rFkk 18 ppm BOD (ch-vks-Mh-) eku okys ty ds uewus Øe'k% gksaxs %  

                   [JEE(Main) 2019 Online (12-01-19) S1, 4/120] 

 (1) vR;f/kd iznwf"kr rFkk LoPN   (2) LoPN rFkk LoPN  

 (3) vR;f/kd iznwf"kr rFkk vR;f/kd LoPN  (4*) LoPN rFkk vR;f/kd iznwf"kr  

Sol. '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. 

 

 (1) CH2 = O  (2) NO   (3*) N2   (4) O3 

Sol. Fact (rF;A) 
 

20. The compound that is NOT a common component of photochemical smog is: 
                   [JEE(Main) 2019 Online (12-01-19) S2, 4/120] 

 izdk'k jklk;fud /kwedqgk dk tks lkekU; la?kVd ugha gS] og ;kSfxd gS % 

                   [JEE(Main) 2019 Online (12-01-19) S2, 4/120] 

 (1)  H3C–C–OONO2 
 
 

O 

 (2) O3     (3*) CF2Cl2   (4) CH2=CHCHO   

Sol. Fact (rF;A) 
 

21. 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] 

 Åijh lerkieaMy ftlesa mifLFkr vkstksu ijr gesa lw;Z ds fofdj.k ls cpkrh gS] mldk rjaxnS/;Z {ks=k gS % 

                   [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   

Sol. Fact (rF;A)  
 

 'LoPN ty' 5 ppm ls de BOD eku j[krk gSA tcfd vR;f/kd iznwf"kr ty (unh, >hy, rkykc bR;kfn) 17 ppm ;k 

blls vf/kd BOD eku j[k ldrk gSA  

19. The molecule that has minimum/no role in the formation of photochemical smog is :  
                   [JEE(Main) 2019 Online (12-01-19) S1, 4/120] 

 ml v.kq dks crkb;s ftldh izdk'k jklk;fud /kwedqgk ds cuus esa de ls de@dqN ugha Hkwfedk gksrh gS]%  

                   [JEE(Main) 2019 Online (12-01-19) S1, 4/120] 


	Environmental Chemistry.pdf (p.1-13)
	Environmental Chemistry Exercise.pdf (p.14-34)

