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1. What are irreversible reactions? Give a few characteristics of them? 

The reactions, in which the products do not recombine to form reactants, are 

called irreversible reactions. 

Characteristics 

i. They are supposed to complete  

ii. They are represented by putting a single arrow between the reactants 

and products. 

iii. Dynamic equilibrium never established in irreversible reactions 

2. Define chemical equilibrium state.  

When the rate of the forward reaction is the same as the rate of reverse 

reaction, the  
Composition of the reaction mixture remains constant, it is called a chemical 

equilibrium state. 

Two types of equilibrium are: 

i. Static equilibrium. 

ii. Dynamic equilibrium 

3. Give the characteristics of reversible reaction. 
reactions in which the products can recombine to form reactants are called 

reversible reactions.  

characteristics 

i. These reactions never go to completion.  

ii. They are represented by a double arrow ( m) between reactants and 

products.  

iii. These reactions proceed in both ways, i.e., they consist of two reactions; 

forward and reverse. 

4. How is dynamic equilibrium established? 

When reaction does not stop, only the rates of forward and reverse reactions 

become equal to each other but take place in opposite directions. This is called 

dynamic equilibrium state. Dynamic means reaction is still continuing.  

At dynamic equilibrium state: 

Rate of forward reaction = Rate of reverse reaction 

5. Why at equilibrium state reaction does not stop?  

At equilibrium state, a reaction does not stop. Forward and reverse reactions 

keep on taking place at the same rate but in opposite direction 

 

 

 

 

Chemistry 10 

Chapter 9 - Chemical Equilibrium 

Exercise - Short Questions 
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6. Why is equilibrium state attainable from either way?  

An equilibrium state is attainable from either way, i.e. starting from reactants 

or from products. Because it may start from reactant to give products while 

products recombine to give reactant again. 

Reactants ⇌ Products 

7. What is relationship between active mass and rate of reaction?  

According to law  of  mass action “the rate of a reaction is directly proportional 

to the product of the active masses of the reacting substances”. 

Rate of reaction ∝ product of the active masses of the reacting substances 

8. Derive equilibrium constant expression for the synthesis of ammonia 

from nitrogen and hydrogen.  

 

The rate of forward reaction Rf = Kf [N2] [H2]3  

The rate of reverse reaction Rr = Kr [NH3]2  

The expression for the equilibrium constant for this reaction is 

 

 

9. Write the equilibrium constant expression for the following reactions: 

1. 

The expression for the equilibrium constant for this reaction is 

 

 

 

2. 

The expression for the equilibrium constant for this reaction is 
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10. How direction of a reaction can be predicted?  

Direction of a reaction at a particular moment can be predicted by inserting 

the concentration of the reactants and products at that particular moment in 

the equilibrium expression. 

The direction of a reaction can be predicted by comparing Qc and K c 

If Qc < K c ; the reaction goes from left to right, i.e., in forward direction to 

attain equilibrium. 

If Qc > K c ; the reaction goes from right to left, i.e., in reverse direction to 

attain equilibrium. 

If Qc = K c ; forward and reverse reactions take place at equal rates i.e., 

equilibrium has been attained. 

11. How can you know that a reaction has achieved an equilibrium state?  

If Qc = K c ; forward and reverse reactions take place at equal rates i.e., 

equilibrium has been attained. 

12. What are the characteristics of a reaction that establishes 

equilibrium state at once? 

i. In these reaction the equilibrium has established with a very small 

conversion of reactants to products. 

ii. These reaction never goes to completion. 

iii. For these reaction value of Kc is very small 

13. If reaction quotient Qc of a reaction is more than K c , what will be 

the direction of the reaction? 

If Qc > K c ; the reaction goes from right to left, i.e., in reverse direction to 

attain equilibrium. 

 14. An industry was established based upon a reversible reaction. It 

failed to achieve products on commercial level. Can you point out the 

basic reasons of its failure being a chemist? 

If an industry was established based upon a reversible reaction, it cannot 

achieved desired commercial products because product again converted into 

reactants. 

 

1. Explain Reversible reaction with suitable example. 
2. Explain macroscopic of dynamic equilibrium. 
3. State the law of mass action and derive the expression for 
    equilibrium constant for general reaction. 
4. What is the importance of equilibrium constant. 
5. Difference between Forward and reverse reactions. 

Long Questions
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1. Name three common household substances having  

a. pH value greater than 7 

b. pH value less than 7  

c. pH value equal to 7  

1. Name three common household substances having  

   a. pH value greater than 7: Baking soda, Bleach,soap 

   b. pH value less than 7: Vinegar, Lemon juice, Milk. 

   c. pH value equal to 7: Pure water. 

2. Define a base and explain that all alkalies are bases, but all bases are not alkalies.  

A base is a substance that can accept hydrogen ions (H⁺) or donate a pair of electrons.  

All Alkalies are Bases, but not all Bases are Alkalies 

All alkalies are bases because they dissolve in water and produce hydroxide ions (OH⁻). 
However, not all bases are alkalies because some bases do not dissolve in water. 

3. Define Bronsted-Lowry base and explain with an example that water is a Bronsted-

Lowry base.  

A Bronsted-Lowry base is a substance that can accept a proton (H⁺) from another substance.  

Water (H₂O) acts as a Bronsted-Lowry base when it accepts a proton from an acid like HCl, 

forming hydronium ion (H₃O⁺). 
 

 

4. How can you justify that Bronsted-Lowry concept of acid and base is applicable to 

non- aqueous solutions?  

The Bronsted-Lowry concept of acids and bases is applicable to non-aqueous solutions 

because it defines acids as proton donors and bases as proton acceptors, which does not 

depend on the presence of water. This means that the transfer of protons can occur in any 

solvent, making the concept versatile and widely applicable. 

5. Which kind of bond is formed between Lewis acid and a base? 

A coordinate covalent bond is formed between Lewis acid and a base and form adduct. 

6. Why H+ ion acts as a Lewis acid?  

According to Lewis and acid concept: 

An acid is a substance (molecule or ion) which can accept a pair of electrons. 

The H+ (proton) act as Lewis acid because it has empty orbital that can accommodate a pair 

of electron. 

 

 

 

 

7. Name two acids used in the manufacture of fertilizers.  

Two acids used in the manufacture of fertilizers are: 

1. Sulphuric acid (H₂SO₄) 

Chemistry 10 

Chapter 10 - Acid, Bases and Salts 

Exercise - Short Questions 
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2. Nitric acid (HNO₃) 
8. Define pH. What is the pH of pure water?  

pH is the negative logarithm of molar concentration of the hydrogen ions. That is, 

pH = -log[H+] 

The pH of pure water is 7. 

9. How many times a solution of pH 1 will be stronger than that of a solution having pH 

2?  

Since the pH scale is logarithmic, a solution of pH 1 has 10 times higher concentration of [H+] 

than that of a solution of pH 2 

10. Define the followings: i. Normal salt ii. Basic salt 

i. Normal salt  

A salt formed by the total replacement of ionizable H+ ions of an acid by a positive metal ion 

or NH4
+  ions is called normal or neutral salt. These salts are neutral to litmus, 

 

ii. Basic salt 

Basic salts are formed by the incomplete neutralization of a polyhydroxy base by an acid. 

 

11. Na2SO4 is a neutral salt while NaHSO4 an acid salt. Justify.  

Na2SO4 is a neutral salt because it is formed by complete replacement of H+ ions from metal 

ions while NaHSO4 is an acidic salt because it has one H+ ion itself 

12. Give a few characteristic properties of salts.  

Characteristic properties of salts  

i. Salts are ionic compounds found in crystalline form.  

ii. They have high melting and boiling points 

iii. Salts are neutral compounds 

13. How are the soluble salts recovered from water? 

Soluble salts are often prepared in water. Therefore, they are recovered by evaporation or 

crystallization. 

 14. How are the insoluble salts prepared? 

Preparation of insoluble salts  

In this method, usually solutions of soluble salts are mixed. During the reaction exchange of 

ionic radicals takes place to produce two new salts. One of the salts is insoluble and the other 

is soluble. The insoluble salt precipitates. 

 

 15. Why is a salt is neutral, explain with an example?  

Salts are neutral compounds. Although, they do not have equal number of positive and 

negative ions, but have equal number of positive and negative charges. 

For example NaCl and MgCl2.   

 

 

16. Name an acid used in the preservation of food. 

Benzoic acid (C6H5COOH) 

Acetic acid (CH3COOH) 

 17. Name the acids present in:  

i. Vinegar  

ii. Ant sting  

iii. Citrus fruit  
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iv. Sour milk  

 

 

 

18. How can you justify that Pb(OH)NO3 is a basic salt?  

Basic salts are formed by the incomplete neutralization of a polyhydroxy base by an acid. As 

Pb(OH)NO3  contain hydroxide ion (OH
-
) so it is a basic salt. 

19. You are in a need of an acidic salt. How can you prepare it?  

These salts are formed by partial replacement of a replaceable H+ ions of an acid by a positive 

metal ion. 

 

20. Which salt is used to prepare plaster of Paris? 

Calcium sulphate (CaSO4. 2H2O) is used to prepare plaster of Paris. 
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1. What is meant by the term catenation? Give an example of a compound that displays 

catenation.  

The ability of carbon atoms to link with other carbon atoms to form long chains and large rings 

is called catenation.  

Example: 

 

 

                         n-pentane     Benzene 

  

2. How is coal formed? 

Coal was formed by the decomposition of dead plants buried under the Earth’s crust millions 

of years ago. Conversion of wood into coal is called carbonization. It is a very slow biochemical 

process. It takes place in the absence of air under high pressure and high temperature over a 

long period of time (about 500 millions of years) 

 3. What is the importance of natural gas?  

i. Natural gas is used as fuel in homes as well as in industries.  

ii. It is used as fuel in automobiles as compressed natural gas (CNG).  

iii. Natural gas is also used to make carbon black and fertilizer 

4. Justify that organic compounds are used as food.  

The food we eat daily such as milk, eggs, meat, vegetables, etc., contain carbohydrates, 

proteins, fats, vitamins, etc., are all organic stuff. 

5. How are alkyl radicals formed? Explain with examples. 

Alkyl radicals are derivatives of alkanes. They are formed by the removal of one of the 

hydrogen atoms of an alkane and are represented by a letter ‘R’. Their name is written by 

replacing “ane” of alkane with ‘yl’ 

Example  

 

 

 6. What is the difference between n-propyl and isopropyl radicals ? Explain with 

structure. 

  

 

 

 

 

 

 

 

 

Chemistry 10 

Chapter 11 - Organic Chemistry 

Exercise - Short Questions 
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7. Explain different radicals of butane. 

 

 

 

 

 

 

 

8. Define functional group with an example.  

An atom or group of atoms or presence of double or triple bond which determines the 

characteristic properties of an organic compound is known as the functional group. For 

example, -OH group is the functional group of alcohols 

9. What is an ester group? Write down the formula of ethyl acetate. 

Organic compounds consisting of RCOOR’ functional group are called esters.  

 

Their general formula is  

where R and R’are alkyl groups. They may be same or different. 

Formula of ethyl acetate 

 

 

10. Write down the dot and cross formulae of propane and n-butane? 

 

 

 

   Propane    n-butane 

11. Define structural formula. Draw the structural formulae of n-butane and isobutane. 

Structural formula of a compound represents the exact arrangement of the different atoms of 

various elements present in a molecule of a substance 
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12. Write classification of coal.  

 

13. What are heterocyclic compounds? Give two examples. 

Heterocyclic compounds Cyclic compounds that contain one or more atoms other than that of 

carbon atoms in their rings are called heterocyclic compounds. 

 

 

 

 

14. Why are benzene and other homologous compounds of benzene called aromatic 

compounds? 

These organic compounds contain at least one benzene ring in their molecule. They are called 

aromatic because of aroma or smell they have. For example: 
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1. Differentiate between saturated and unsaturated hydrocarbons.  

 

 

 

 

 

 

 

 

2. A compound consisting of four carbon atoms has a triple bond in it. How many 
hydrogen atoms are present in it?  

A compound consisting of four carbon atoms has a triple bond in it, contain six hydrogen. 

 

3. Why are the alkanes called ‘paraffins’? 

The simplest hydrocarbons are alkanes. In these compounds, all the bonds of carbon atoms 

are single that means valencies of carbon atoms are saturated. Therefore, they are least 

reactive. That is the reason, alkanes are called paraffins (para means less, and aff ins means 

affinity or reactivity). 

 4. What do you know about hydrogenation of alkenes?  

Hydrogenation means addition of molecular hydrogen to an unsaturated hydrocarbon in the 

presence of a catalyst (Ni, Pt) to form saturated compound. 

 

On industrial scale, this reaction is used to convert vegetable oil into margarine (Banaspati 

ghee). 

 

5. How are alkyl halides reduced?  

Reduction means addition of nascent hydrogen. In fact, it is a replacement of a halogen atom 

with a hydrogen atom. This reaction takes place in the presence of Zn metal and HCl. 

 

6. Why are the alkanes used as fuel? 

Alkanes burn in the presence of excess of air or oxygen to produce a lot of heat, carbon dioxide 

and water. This reaction takes place in automobile combustion engines, domestic heaters and 

cooking appliances. It is highly exothermic reaction and because of it alkanes are used as fuel 

 

  

Chemistry 10 

Chapter 12 - Hydrocarbons 

Exercise - Short Questions 
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7. How can you prepare ethene from alcohol and ethyl bromide? 

From Alcohols can be prepared as follow: 

 

 

 

From ethyl bromide can be prepared as follow: 

 

 8. Identify propane from propene with a chemical test.  

Pass the both gases through bromine water. If the color of bromine discharges, it is propene, 

otherwise it is propane. 

9. Why are the alkenes called ‘olefins’?  

Alkenes are also known as olefins (a Latin word meaning oil forming) because first members 

form oily products when react with halogens. 

10. Why alkane can’t be oxidized with KMnO4 solution 

Alkanes are saturated hydrocarbons and they are least reactive that’s why alkane can’t be 

oxidized with KMnO4 solution.  

Alkane + KMnO4   → No reaction 

 

11. What are the addition reactions? Explain with an example.  

These are the reactions in which the products are formed by the addition of some reagents 

like H2,Cl2, etc., to an unsaturated organic compound. 

 

 

 

12. Justify that alkanes give substitution reactions.  

A reaction in which one or more hydrogen atoms of a saturated compound are replaced with 

some other atoms (like halogen) is called a substitution reaction. These reactions are a 

characteristic property of alkanes. 

 

 

 

 

13. Both alkenes and alkynes are unsaturated hydrocarbons. State the one most 

significant difference between them.  

 

 

 

 

14. Write the molecular, dot and cross and structural formula of ethyne.  

 

15. Why are hydrocarbons soluble in organic solvents?  

https://www.itprotoday.com/microsoft-windows/how-to-type-the-arrow-symbol#:~:text=When%20using%20Microsoft%20Word%20on,by%20typing%20the%20number%2026.
https://www.itprotoday.com/microsoft-windows/how-to-type-the-arrow-symbol#:~:text=When%20using%20Microsoft%20Word%20on,by%20typing%20the%20number%2026.
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16. Give the physical properties of alkanes.  

i. They are nonpolar, therefore, they are insoluble in water but soluble in organic 
solvents. 

ii. The density of alkanes increases gradually with the increase of molecular size.  
iii. The alkanes become more viscous as their molecular sizes increase 

17. How can you identify ethane from ethene? 
Pass the both gases through bromine water. If the color of bromine discharges, it is ethene, 
otherwise it is ethane. 
18. Why colour of bromine water discharges on addition of ethene in it? 
When bromine water is added to ethene in an inert solvent like carbon tetrachloride, its colour 
is discharged at once. In the reaction, double bond of ethene is converted into a single bond 
by the addition of a molecule of bromine. This reaction is used to identify the unsaturation of 
an organic compound 
19. State one important use of each: 
Ethene: It is used as a general anaesthetic. 
Acetylene: It is used for the ripening of fruits. 
Chloroform: Chloroform is used as a solvent for rubber, waxes, etc., and for anaesthesia 
Carbon tetrachloride: Carbon tetrachloride is used as an industrial solvent and in dry 

cleaning. 
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1. How plants synthesize carbohydrates?  

Carbohydrates are synthesized by plants through photosynthesis process from carbon dioxide 

and water in the presence of sunlight and green pigment chlorophyll. 

 

 

 

2. Give the characteristics of monosaccharides.  

i. Monosaccharides are white crystalline solids.  

ii. They are soluble in water and have sweet taste. 

iii. They cannot be hydrolyzed. 

iv. They are reducing in nature, therefore, these are called reducing sugars. 

3. What is the difference between glucose and fructose?  

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Give an example of a disaccharide. How is it hydrolyzed into monosaccharides?  

The most important oligosaccharides are disaccharides like sucrose. On hydrolysis, sucrose 

produces one unit of glucose and one unit of fructose 

 

 

 

5. Give the characteristics of polysaccharides. 

i. They are amorphous solids.  

ii. They are tasteless and insoluble in water.  

iii. They are non-reducing in nature. 

6. Where are the proteins found?  

Proteins are present in all living organisms. They make up bulk of the non-bony structure of 

the animal bodies. They are major component of all cells and tissues of animals. About 50% 

of the dry weight of cell is made up of proteins. They are found in muscles, skin, hair, nails, 

wool, feathers, etc. 

7. Describe the uses of carbohydrates.  

i. They provide essential nutrients for bacteria in intestinal tract that helps in digestion.  

ii. Dietary fibre helps to keep the bowel functioning properly.  

iii. Fibre helps in lowering of cholesterol level and regulates blood pressure.  

iv. Carbohydrates protect our muscles from cramping. 

 

Chemistry 10 

Chapter 13 - Biochemistry 

Exercise - Short Questions 
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8. Lactose is disaccharide; which monosaccharides are present in it?  

Lactose consisting of glucose and galactose is the main sugar in milk and dairy products. 

9. Why are the ten amino acids essential for us?  

Ten out of twenty amino acids which cannot be synthesized by our bodies are called essential 

amino acids. Essential amino acids are required by our bodies and must be supplied through 

diet. 

10. How are proteins formed?  

Two amino acids link through peptide linkage. Peptide linkage (bond) is formed by the 

elimination of water molecule between the amino group of one amino acid and carboxyl acid 

group of another, such as:  

 

 

 

 

 

When thousands of amino acids polymerize they form protein 

11. How is gelatin obtained?  

Proteins are found in bones. When bones are heated they give gelatin. Gelatin is used to make 

bakery items. 

12. Give the general formula of the lipids.  

 

General formula of triglycerides is as under 

 

 

 

 

 

 

13. Name two fatty acids with their formulae.  

 

 

 

 

14. Give the types of vitamins.  

There are two types of Vitamins: 

Fat Soluble Vitamins 

Water Soluble Vitamins 

15. What is the significance of vitamins?  

Each vitamin plays an important role in the healthy development of our body.Vitamins cannot 

be assimilated without ingesting food. This is why, it is suggested that vitamins must be taken 

with meal. They help to regulate our body’s metabolism. 

16. Describe the sources and uses of vitamin A. 

Sources 

Dairy products, eggs, oils and fats, fish. It can also be obtained from the beta-carotene found 

in green vegetables, carrots and liver.  

Uses  

Maintain the health of the epithelium and acts on the retina’s dark adaptation mechanism. 

17. Justify that water soluble vitamins are not injurious to health.  

Water soluble vitamins are rapidly excreted from the body. Hence, these vitamins are not toxic 

even if taken in large quantity. However, their deficiency causes disease. 
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18. What do you mean by genetic code of life? 

DNA is the permanent storage place for genetic information in the nucleus of a cell. It carries 

and stores all genetic informations of the cell. It passes these informations as instructions from 

generation to generation how to synthesize particular proteins from amino acids. These 

instructions are ‘genetic code of life’. 

 19. What is the function of DNA? 

i. It carries and stores all genetic informations of the cell.  

ii. It passes these informations as instructions from generation to generation how to 

synthesize particular proteins from amino acids.  

 20. How do you justify that RNA works like a messenger? 

It consists of ribose sugar. It is a single stranded molecule. It is responsible for putting the 

genetic information to work in the cell to build proteins. Its role is like a messenger. 

 

1. What are carbohydrates? How are monosaccharides prepared? 
    Give their characteristics.
2. Explain oligosaccharides.
3. What are polysaccharides? Give their properties.
4. Explain the sources and uses of proteins.
5. Explain that amino acids are building blocks of proteins.
6. Explain the sources and uses of lipids.
7. Give the importance of vitamins.
8. Explain the uses and sources of Carbohydrates.

Book Pg. No. 102

Book Pg. No. 102

Book Pg. No. 103

Book Pg. No. 105

Book Pg. No. 105

Book Pg. No. 106

Book Pg. No. 110

Book Pg. No. 103

Long Questions
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1. Explain the phenomenon of decreasing temperature in troposphere.  

As the concentration of gases decreases gradually with the increase of altitude, 

correspondingly temperature also decreases at a rate of 6°C per kilometre. 

2. Differentiate between primary and secondary air pollutants.  

Primary pollutants are the waste or exhaust products driven out because of combustion of 

fossil fuels and organic matter. These are oxides of sulphur (SO2 and SO3 ); oxides of carbon 

(CO2 and CO). 

Secondary pollutants are produced by various reactions of primary pollutants. These are 

sulphuric acid, carbonic acid, nitric acid. 

3. State the major sources of CO and CO2 emission.  

i. Both of these gases are emitted due to volcanic eruption and decomposition of organic 

matter naturally. 

ii. Forest fires and burning of wood also emit CO2 and CO. Especially, when supply of 

oxygen is limited, emission of CO dominates. 

4. CO2 is responsible for heating up atmosphere, how?  

CO2 is responsible for heating up atmosphere CO2 traps heat in the atmosphere by letting UV 

rays in but blocking infrared rays from getting out. And furthermore, burning fossil fuels 

increases CO2 levels, trapping more heat.This trapped heat raises the Earth's average 

temperature, causing global warming. 

5. CO is a hidden enemy, explain its action.  

CO is a hidden enemy. It is colorless and odorless, making it hard to detect. When inhaled, it 

binds with hemoglobin more strongly than oxygen, reducing the body's oxygen supply. High 

levels of CO can cause headaches and fatigue. Prolonged exposure can lead to breathing 

difficulties and even death. This is why burning fuels in closed spaces is unsafe, and it's 

important to turn off heaters and stoves before sleeping. 

6. What threats are there to human health due to SO2 gas as air pollutant?  

i. SO2 is a colourless gas having irritating smell. It causes suffocation, irritation and 

severe respiratory problems to asthmatic people.  

ii. SO2 forms sulphuric acid which damages buildings and vegetations. 

7. Which air pollutant is produced on anaerobic decomposition of organic matter? 

During anaerobic decomposition of organic matter primary air pollutant, Methane (CH4) is 

produced  

8. How does acid rain increase the acidity of soil?  

Acid rain increases the acidity of the soil. Many crops and plants cannot grow properly in such 

soil. It also increases the toxic metals in the soil that poison the vegetation. Even old trees are 

affected due to acidity of soil. Their growth is retarded. They get dry and die. 

9. Point out two serious effects of ozone depletion.  

i. Decreased ozone layer will increase infectious diseases like malaria. 

ii. It can change the life cycle of plants disrupting the food chain. 

10.How is ozone layer formed in stratosphere?  

Ozone is an allotropic form of oxygen consisting of three oxygen atoms. It is formed in 

atmosphere by the association of an oxygen atom with an oxygen molecule in the mid of 

stratosphere. 

 

 

Chemistry 10 

Chapter 14 - Environmental Chemistry 1: The Atmosphere 

Exercise - Short Questions 
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11.Why does 75% of the atmospheric mass lie within the troposphere?  

About 75% of the atmospheric mass is found in the troposphere because this layer is closest 

to the Earth's surface. Gravity pulls air molecules down, concentrating most of the mass here.  

 

12.How ozone layer is being depleted by chlorofluorocarbons. 

These compounds can leak and reach the stratosphere. In the stratosphere, ultraviolet (UV) 

radiation breaks CFCs apart, releasing reactive chlorine free radicals. These free radicals 

react with ozone, converting it into oxygen. One chlorine free radical can destroy many ozone 

molecules. The area where the ozone layer is depleted is known as the ozone hole. 
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1. How water rises in plants? 

Capillary action is the process by which water rises up from the roots of plants to leaves. 

This process is vital for the survival of the land plants. 

2. Which forces are responsible for dissolving polar substances in water? 

Hydrogen bonding is responsible for dissolving polar substances in water 

3. Why are non-polar compounds insoluble in water? 

Many covalent substances like benzene, ether, octane, etc., which do not have polar ends or 

bonds are not attracted by water molecules. Therefore, non-polar compounds do not 

dissolve in water 

4. How does water dissolve sugar and alcohol?  

Water molecules are made up of oxygen and hydrogen atoms and can form hydrogen bonds 

with other water molecules. Each water molecule can connect with four others, creating a 

tetrahedral arrangement. This unique property allows water to dissolve many polar non-ionic 

compounds, like sugar and alcohol, by forming hydrogen bonds with them. As a result, 

substances like sugar and alcohol mix well with water. 

5. How does limestone dissolve in water?  

limestone is insoluble in water. However, in the presence of carbon dioxide small quantity of 

limestone is soluble in water according to the following chemical reaction. 

 

 

6. Differentiate between soft and hard water.  

Soft water Hard water 

i. Soft water is that water which 
produces good lather with soap 

ii. It does not have calcium and 
magnesium ions 

i. Hard water is that water which does 
not produce lather with soap 

ii. It contain calcium and magnesium 
ions. 

 

7. What are the causes of hardness in water? 

Causes of hardness in water. The rain water while coming down absorbs carbon dioxide 

from the atmosphere. The water mixed with carbon dioxide, when passes through the beds 

of the soil, converts insoluble carbonates of calcium and magnesium into soluble 

bicarbonates. It may also dissolve chlorides and sulphates of calcium and magnesium. 

These salts make the water hard. 

 

 

 

8. What are the effects of temporary hardness in water?  

i. Hard water consumes large amount of soap in washing purposes.  

ii. Drinking hard water causes stomach disorders 

9. Mention the disadvantages of detergents.  

i. It causes water pollution.  

ii. The detergent remains in the water for a long time and makes the water unfit for 

aquatic life.  

iii. Phosphate salts in detergents lead to rapid algae growth in water bodies. When 

these algae die and decay, they consume the oxygen in the water, causing oxygen 

depletion and ultimately resulting in the death of aquatic life. 
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10. What is the difference between biodegradable and non-biodegradable 

substances? 

 

 

 

 

 

 

 

 

11. How detergents make the water unfit for aquatic life?  

When house hold water containing the detergents is discharged in stream, ponds, lacks and 

river, it causes water pollution. The detergent remains in the water for a long time and makes 

the water unfit for aquatic life.  

12. Why are pesticides used?  

Pesticides are used either directly to kill or control the growth of pests. Pests may be weeds, 

herbs, insects, fungi, viruses, etc. They all damage crops and transmit diseases both to 

human beings and animals. 

13. What are the reasons of waterborne diseases?  

i. Waterborne infectious diseases are caused by drinking polluted water or eating food 

prepared with it, often due to toxins or microorganisms. 

ii. Toxins include substances like arsenic, mercury, and lead, while microorganisms 

include viruses, bacteria, protozoa, and worms. 

iii. The lack of proper sanitation facilities is a major cause of the rapid spread of these 

diseases. 

14. How waterborne diseases can be prevented? 

i. Drinking water must be properly treated and purified. 

ii. There must be adequate sanitary disposal of sewage. Any type of waste must not be 

thrown or discharged directly in water supplies or reservoirs 
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1. What role is played by pine oil in the froth flotation process? 

Froth flotation process is based on the wetting characteristic of the ore and the gangue 

particles with oil and water, respectively. The ore particles are preferentially wetted by oil and 

the gangue particles by water. The whole mixture is agitated with compressed air. Hence, oil 

coated ore particles being lighter come to the surface in the form of froth that can be skimmed 

2. Name the various metallurgical operations.  

The processes involved in metallurgy for extraction of a metal in the pure state from its ore 

are: 

i. concentration of the ore;  

ii. extraction of the metal 

iii. refining of the metal 

3. How is roasting carried out?  

It is a process of heating the concentrated ore to a high temperature in excess of air. For 

example; copper pyrite (CuFeS2) is strongly heated in excess of air to convert it into a mixture 

of cuprous sulphide and ferrous sulphide (Cu2S + FeS), while impurities react with oxygen to 

form 2 volatile oxides. Such as 

 

 

 

4. Explain process of electrorefining.  

Electro refining is a method used to purify metals, such as copper. In this process, an 

electrolytic tank is filled with copper sulfate solution. An impure copper electrode acts as the 

anode, while a pure copper electrode serves as the cathode. When electric current is passed 

through the solution, the impure copper dissolves and releases Cu²⁺ ions into the solution. 

These ions gain electrons at the cathode, where they deposit as pure copper. Meanwhile, 

impurities like gold and silver settle at the bottom as anode mud. This process results in a 

thick block of pure copper on the cathode. 

5. What are the advantages of Solvay’s process?  

i. It is a cheap process as raw materials are available at very low prices.  

ii. Carbon dioxide and ammonia are recovered and reused.  

iii. Process is pollution free, because the only waste is calcium chloride solution.  

iv. Sodium carbonate of very high purity is obtained 

6. What is the principle of Solvay’s process?  

 

Principle of Solvay’s process lies in the low solubility of sodium bicarbonate at low temperature 

i.e. at 15°C. When CO2 is passed through an ammonical solution of NaCl called ammonical 

brine only NaHCO3(s) precipitates. 

 

7. What happens when ammonical brine is carbonated?  

Ammonical brine is fed into carbonating tower and carbon dioxide is passed through it. 

Following reactions take place in the carbonating tower. The temperature of the mixture is 

lowered to 15°C and precipitates of NaHCO3 are obtained. 
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8. How NaHCO3 is converted to Na2CO3 ?  

Sodium bicarbonate is heated to get sodium carbonate. 

 

 

 

9. How is ammonia recovered in the Solvay’s process? 

Ammonia recovery tower: Ammonia is recovered in this tower from ammonium chloride 

solution produced in the carbonated tower and calcium hydroxide formed in lime kiln.  

 

 

In fact, all ammonia is recovered in this tower and is reused in the process. 

 

10. How is ammonia prepared for the synthesis of urea? 

Ammonia is prepared by the “Haber’s process”. One volume of nitrogen (from air) and three 

volumes of hydrogen (obtained by passing methane and steam over heated nickel catalyst) is 

passed over iron catalyst at 450°C and 200 atm pressure. 

 

 

11. Describe the formation of petroleum. 

Petroleum was formed from the decomposition of dead plants and animals buried under the 

Earth’s crust millions of years ago. When these living organisms in the seas died, their bodies 

sank and were covered by mud and sand. In the absence of air, high pressure, temperature, 

and bacterial effects caused a decomposition process that took millions of years. Eventually, 

the remains of these plants and animals transformed into a dark brownish viscous crude oil. 

12. What is refining of petroleum and how is it carried out? 

Refining process is the separation of crude oil mixture into various useful products (fractions). 

It is carried out by a process called fractional distillation. 

13. Give a use of kerosene oil? 

i. It is used as domestic fuel 

ii. Special grade of it is used as jet fuel. 

14. Describe the difference between diesel oil and fuel oil?  

 

 

 

 

 

 

 

15. Write down the names of four fractions obtained by the fractional distillation of 

residual oil? 

The four fractions of residual oil are: 

i. Lubricants;  

ii. Paraffin wax; 

iii. Asphalt and petroleum coke 
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16. What is the difference between crude oil and residual oil? 

 

Crude Oil Residual Oil 

The remains of dead plants and animals were 
converted into dark brownish viscous crude oil 

Residual oil is the refined form of crude oil that 
does not vaporized under these condition is 
collected and heated above 400 C for further 
fractional distillation. 

 

17. Which petroleum fraction is used in dry cleaning? 

Gasoline is used in dry cleaning. 
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